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EXAMINATION PAPERS — 2008

MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three sections-A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each and
Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-l
SECTION-A
1. If f(x)=x+7and g(x)=x-7,x R, find (fog) (7)
2. Evaluate : sin {E —sin” ! (— lﬂ
3 2
1 3 0] [5
3. Find the value of x and yif : 2 % J(—| |—y| :£—| l |
0 ey (172
a+ib 8]
c+id
4. Evaluate: . .
—c+id a—ib
2 -3 5
5. Find the cofactor of ay,in the following: |6 0 4
1 5 -7
X2
6. Evaluate: J- dx
1+x°
1
7. Evaluate: j ax 5
014+x
>
8. Find a unit vector in the direction of a = 3% — 2}s + 6k
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10.

11.

12.

13.

14.

15.

16.

17.

18.

- —
Find the angle between the vectors a = P )% +8and b =4 +§ iy

- -
For what value of A are the vectors a = 28 + k} +Randb =5 - 2} + 3k perpendicular to each other?

SECTION-B

a+b

(i) Is the binary operation defined on set N, given by a *b = foralla, b € N, commutative?

(ii) Is the above binary operation associative?

Prove the following:

1l+’car1_11 ll+tan_
3 7

—+ tan 1
5

tan~

@ | =
A

(325
LetA="4 1 3.

0 6 7]

Express A as sum of two matrices such that one is symmetric and the other is skew
symmetric.

OR
122

IfA={2 1 2| verifythatA? —4A—-51=0
2 21

For what value of k is the following function continuous at x =27
2x+1 ;x<2
flx)=1k ;x=2
3x—-1;x>2

STz

Differentiate the following with respect to x : tan ! (—]

J1+x+1-x
Find the equation of tangent to the curve x = sin 3t, y = cos 2t at ¢ =%

X sin X

Evaluate: In —  dx

1+ cos? x

Solve the following differential equation:
(x2 —yz) dx +2xy dy=0
given that y =1when x =1
OR

Solve the following differential equation:

ﬂ:—x(Zy—X)’ ify=1whenx=1
dx  x(2y +x)
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19.

20.

21.

22,

23.

24.

25.

26.

27.

Solve the following differential equation : cos? x% + Y = tanx
x

- — - - o> o - >
If a :$+§+I§andb :}—ﬁ,ﬁndavector csuchthat ax c =b and a. c = 3.

OR

> 2> > - - - N -
Ifa+b+c=0andlal=3,1bl=5and!| ¢ |=7, show that the angle between aand bis 60°.
Find the shortest distance between the following lines :
x-3 y-5 z-7 x+1 y+1 z+1
1 -2 1 7 -6 1
OR
x+2 y+1 z-

2
A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of number of successes.

3
Find the point on the line at a distance 3./2 from the point (1, 2, 3).

SECTION-C
Using properties of determinants, prove the following :
o p ¥
o B2y =@-PB-N-o0)@rpry)
B+y y+oa a+P

a B Y o« B
o? [32 yz y=(a

Bty y+a a+Bl+B+y) a®|p? 2
1 1 1

Show that the rectangle of maximum area that can be inscribed in a circle is a square.
OR
Show that the height of the cylinder of maximum volume that can be inscribed in a cone of

height / is % h

Using integration find the area of the region bounded by the parabola y2 = 4x and the circle
4x% +4y* =0,

dx
a-x

Evaluate: J-u .
- a-+x

Find the equation of the plane passing through the point (-1, —1, 2) and perpendicular to
each of the following planes:
2x+3y—3z=2andb5x -4y +z=6
OR
Find the equation of the plane passing through the points (3, 4, 1) and (0, 1, 0) and parallel to
x+3 y-3 z-2
7 5

the line
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28.

29.

A factory owner purchases two types of machines, A and B for his factory. The requirements
and the limitations for the machines are as follows :

Machine Area occupied Labour force Daily output (in units)
A 1000 m? 12 men 60
B 1200 m? 8 men 40

He has maximum area of 9000 m? available, and 72 skilled labourers who can operate both the
machines. How many machines of each type should he buy to maximise the daily output?
An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck drivers.
The probability of an accident involving a scooter, a car and a truck are 0.01, 0.03 and 0.15
respectively. One of the insured persons meets with an accident. What is the probability that
he is a scooter driver.

Set-ll

Only those questions, not included in Set I, are given

20.

21.

22,

23.

24.

25.

Solve for x: tan ™ ! (2x) + tan~ 1(3x) :E .

n x tan x
Evaluate: j _—dx.
0 secx cosec x

Ify:wlxz +1 -log (l+ fl +L2j, ﬁnd%.
X X X

Using properties of determinants, prove the following :

1+a°% —b? 2ab —2b
2ab 1-a® +b? 2a =(1+a® +b%)3.
2b ~2a 1-a% - b2
Evaluate: jﬂ Ln; dx.
1+ cos” x

Using integration, find the area of the region enclosed between the circles X%+ yz =4 and
(9(—2)2 +y2 =4.

Set-ll

Only those questions, not included in Set I and Set II, are given.

20.

21.

22.

Solve for x : tan ! (x_1]+tan_1 (x+1J:E
x—2 xX+2 4

.
Ifyzcot—l{x/1+sinx+\/1—sinx
L\/1+sinx—\/1—sinxj

1
Evaluate: J.O cot™! [1—x+ xz] dx

.4y
, find dx
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23. Using properties of determinants, prove the following :

a+b+2c a b
c b+c+2a b =2(a+b+c)3
c a c+a+2b

24. Using integration, find the area lying above x-axis and included between the circle
x +y2 = 8x and the parabola y~ = 4x.

X tan x
25. Using properties of definite integrals, evaluate the following: J: y——— dx
sec x + tan x

SOLUTIONS

Set-I

SECTION-A
1. Given f(x)=x+7and gx)=x-7,x€R

fog(x) = f(g(x)) =g(0) +7 =(x =7) +7 =x
= (fog)(7)=7.

2{1 3] [y 01 [5
0 6tk |U=2) (1

| 2177 [4=07 4
6110 2x] |1 2] |1
| =1 8|

[2+y 6 ][5
6] 1 2x+2] |1

Comparing both matrices

2+y=5and 2x+2=38
y=3and2x=06

= x=3,y=3

a+ib c+id

—c+id a-ib
=(a+ib) (a—ib) —(c +id) (- c +id)
—[a® —i2b2] - [2d? — (2]
=@? +b%) 1 (=d?> {c?)

—a? +b? +c%+ d?



5. Minor of Ay isMy, = 4
1 — 42— 4=—
_ 42 -4 46
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10.

Cofactor Cp = (= 1)1 2My, =(-1)° (- 46) = 46

Let] = j dx

1+x3

Putting 1 + x3 =t

= 3x%dx=dt
or x2dx:ﬂ
I:l ﬁ:llogliflJrC
37t 3

:%log|1+x3|+C

-[1 dx
0 14x2
—tanflx‘ = tan 1(1)—tar1 1(0)
r r
4 4
N
a=35-2f+6f
-
.

N
Unit vector in direction of a = =
[ al

_ 3-2j+ok
V32 +(=2)? +62

:;(35—2§+6k$)

- —>
a=p-$+R - al=41% +(-1)2 +1% =43
- -
b=P+5-F = 1bl=y02+ @12 =3
- - -
a.b=la IbICOSG
=V Jd-1-1= 3.3  -1=3cosh
cos 0 = 31— cos0 =— 0=cos ! (— %j
- -
=
N
a and b are perpendicular if

4.b=0
= @+ +B).F-28+3hH=0

= 2-2A+3=0 = X:%.
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SECTION-B
11. (i) Given N be the set
b
a*b= 4 YabeN
To find * is commutative or not.
Now, a*b = a ; b = b% .. (addition is commulative on N)
=bxq
So a*b=b*a

* is commutative.
(i) To find a*(b *c) =(a*b) * ¢ or not

[b+c)
L ===
2 _2a+b+c

bic)

Now a*(b*c)za*( 5 J: 5 1 (D)

a+b

+c

(a*b)*c:[u+bj*c: 2

2 2
a+b+2c §
:T ...(i1)

From (i) and (if)
(a*b)*c#a**c)
Hence the operation is not associative.

12. L.H.S. =tan_ll+tan_11+tan_1l+tan_ll
3 5 7 8
1 1
4+ = 4+ =
= tan 1 + tan 1.7 8
1-=x= 1-1x1
3 5 7 8
:tan_li+tan 115
14 55
4+3
:tan_1é+tan_1i:tan_1i
7 11 1-4x3
7 11
—tan 1 —60 _—tan 165 _tan~l1=x =R.H.S
77 —12 5 4

13. We know that any matrix can be expressed as the sum of symmetric and skew symmetric.

SO,A=%(AT +A)+%(A—AT)
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or A =P +Q where P is symmetric matrix and Q skew symmetric matrix.

([3 2 57 [3
WPim+ATy1Au 1 J+B
2 210 6 7] |5

w W o
N
|
p —

OR

A:

NN
N =N
= NN

| |
A2 =AxA

"1><1+2><2+2><2 1x24+2x14+2x2 1><2+2><2+2><1_‘
=" 2x1+1x2+2x2 2x2+1x2+2x1

2x2+1x1+2x%x2
[2x142%241%x2 5 5 5 4, 1yn 2X2+2x2+1x1]
9 8 8
1595l

[s 8 9

4 8 5x1 0 0 5 0 0
4A:l—8 8-|and SI:[ 8 5x1 0 -‘:’—O 5 O—‘

oo o O ®



|8 8 4] | 0 0 5x1|] [0 0 5]



Examination Papers — 2008

(9—4—5 8§-8 8
A2 —4A-5I=" 8-8 9-4-5 8
| 8-8 s8-8 o9-

14. For continuity of the function at x=2

Im f2-h)=f2)= Iim f2+h

h_}()f( )=£(2) h_>0f( )

Now, f(Q-h=2Q2-h+1=5-2h
Jim f(2-h)=5

Also,  f(2+h)=3(Q2+h)-1=5+3h
lim f(2+h)=5
h—>0

So, for continuity f(2) =5.
k =5.

“ e an_{ _ )
15. Lett ij%%%+j%;%l=y

—y=tan

#
R A

T+xx 1+x © 1-xx 1-x

_|i+{x\/1 T-xy¢ 1+x ) 1+xyg 1—9;

N ’ 1+x ‘



Y 7o [t
-]
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16. Slope of tangent = dy
dx

dy  d(cos2t)

dat __dr_ - 2sin 2t
B dx - d(sin 3t) - 3 cos 3t
dt dt
—2xsin ™
dx 3n

att:‘iL 3><COST 3X(_LJ 3

Now x =sin (ﬁ)—i
4/ 2

2n)
= ==1=0
y COS(4

Equation of tangent is

v-0-2(=-(5)

2&( 1}
= — x—_
3 V2
2 2

)y_z; 3

3

or 3y=2 2x-2

n X sin

LetI:j0 1+ cos? X dx

Apply the property jg f(x) dx = jg fla—x)dx
n (m—x) sin xdx

[:JO 1+coszx
b

y

17.

I . S = aea] 2
0 1+ cos?x 0 1+cos?x
2
2 2
I:nj“/ sec f [Using [ e dx =2 f dx}
0 I+see=xdx
2
n/2 sec” x
I:nIO 2—2
+tan” x dx
Putting tan x =t if x=0, t=0

sec? xdx = dt if x=—,t=0

N a
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13

o0 dt
IZTCIO (ﬁ)z +t2

I=TC‘ %tanl(%j ‘:
-5 )

= 752
18. (xz—yz)dx+§ydy:0
dy (< -y?)

dx 2xy

It is homogeneous differential equation.

Puttin =ux = U+ —=—
&Y b dy

du__ > (l—uz):_(l—u2)

From (i U+t x—=-—
(1) o >

1
= _ —
ey £ 2 w
+u
N —deu 1+1/l1
E——[ 2u J
=
Zuzdu —ﬂ
1+u X

Integrating both sides, we get

2udu dx
= —_— | —
I1+u2 Ix
= Iog|1+u2|:—log|x|+logC
2 2
= log| > lxI=logC
x
2 2
- XAY e
x
= x2+y2=Cx

Given thaty =1whenx =1
= 1+1=C = C=2.

. Solution is x? + yz =2x.

2% u L 2u )

()
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OR
ﬂ:x(Zy—x) (0
dx  x(2y + x)
Let y=ux
ﬂ:u+xdu
dx dx
2u—1
:>u+x.&=(u j [from(i)]
dx \2u+1
du 2u-1
X—= —u
dx 2u+1
du_Zu—l—Zuz—u
dx 2u+1
- J‘ 2u+1 du = ﬁ
u—1-2u> X
2u+1
= [ —du=—] &
2u” —u+1 X
1 3
Let 2u+1=A(4u-1)+B; A=_, B=_
2 2
4qu—1 3
= 1_[ du+j -p - - du=-logx+k
5T Zup —u+1 Zug—u:irl
= —Iog(2u2—u+1)+Ej—u:—logx+k
2 4 ( 1)2 7
_— +_
4 16
F[u_l)T
3 1 _1| 4 |
log(Zuz—u+1)+——tan [—Jz—Zlogx+k’
2
A 7
|Putti

ngu:yanécthenyzlandle,weget

6 1 3
k'=log2+—tan  —
& J7 > y
2y? — xy+ x2
Solutionislog(—HL| itan_1(4y_xj+210 x=1lo 2+itan_1i
x N7 J7x BY=O8ST M
[+\ J
cos? xﬂ + y = tanx
dy dx

— +sec? x><y:sec2 x tan x
dx
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It is a linear differential equation.

2
Integrating factor = gJsect v dx

:etanx

General solution : y. [F = IQ. IF dx

y.e . tanx. sec? x dx

tanx:J‘etanx

Putting tan x = ¢ = sec? x dx = dt
ye'anx :jet.t.dt

=e! .t—jetdt:et el 1k

=™ (tan x—1) + k

tan x :etanx (

y.e tanx—-1) +k

where k is some constant.
- -
20. Givena=§+§+§and b:}—ﬁ
_)
Let ¢ :x$+yjs + 2R

A

> >

axc=11 1|=bE-n+Fx-2+Ry-2
X Yy z
- o> o

Givena x ¢ =D
(z—y)§+(x—z)}+(y—x)ﬁz}—l@.

Comparing both sides
z-y=0 z=Yy
x—z=1 x=1+z
y—-x=-1 y=x-1

- -

Also, a.c=3
(@+}+l§).(x$+yf+zl§)=3
xX+y+z=3
1+z)+z+z=3
3z=2 z=2/3

y=2/3
x=1+g=§

3
N
c=%(5$+2}+2ﬁ)



16
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21.

OR

- - -
lal?41b12+24.
- -
9+25+2a.b =49

> >

2a.b=49-25-9

u 4 U U

- 4
2l all blcos® =15
30 cos0 =15

cos = 1 = cos 60°

u Uy

0 =60°
x-3 y-5 z-7 x+1 y+1 z+1
1 = -2= 1 =+ and =" =Ty

Let =k

Now, let’s take a point on first line as
AN+ 3,245, A+7)and let
B(7k -1, - 6k -1, k — 1) be point on the second line
The direction ratio of the line AB
7k—A—4,-6k+2L-6,k—A—8
Now as ABis the shortest distance between line 1 and line 2 so,

(Tk=h—4)xT+(—6k+2h—6)x(-2) + (k-1 -8 x1=0
and (Tk—A—4)x7 + (= 6k +2h — 6) x (=6) + (k=L —8) x 1 =0

Solving equation (7) and (ii) we get
A=0and k=0
A=(3,5,7)and B=(-1,-1,-1)

AB:\/(3+1)2 +G+D% +7 +1)% =.,/16 + 36 + 64 = /116 units = 2+/29 units

OR
x+2 y+1 z-3

3 2 2

(3L —2,2A -1, 2% + 3)is any general point on the line
Now if the distance of the point from (1, 2, 3) is 3/_2, then

J(3x—2—1)2 +(2h—1-2)2 + 2L+ 3-3)% =(342)
- (3h—3)2 +(2r—3)2 + 422 =18
= 902 —18% +9+ 422 —121 + 9 + 422 =18

Let =A

(i)
...(ii)

line 1

line 2
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= 1722 - 300 =0

A(17% = 30) =0
30

"1y

U

= A=0 or

43 77
Required point on the line is (-2,-1,3)or (% 1—: —

17 ) 22. Let X be the numbers of doublets. Then, X=0,1, 2,3

or4
PX=0)=P (non doublet in each case)
5.5 5 5) 625

P (DD D_( 2|62
(D1D;D3Dy) 6 6 6 6 129

P(X=1)=P (onedoublet) [ Alternatively use "C,p" ¢ where p = % ,q E]

=P (DyDyD3D,) or P (DyDyD3D,) or P (DyDyD 3D, ) or P (D;DyD3D,)
55\(5155\(5515\(5551\
— X — X — X — X X — X — X — X — X = —
666JL6666JL6666JL666|
( |=125Y) 125

U 1206/ 324
PX=2)=P (two doublets)

=P (D1D,D3Dy) or P (D1D,D3Dy) or P (D1D,D3D,) or P (D1D,D3D,)
or P(D,D,D,D,)or P(D,D,D;D,)

(l 1 5 5) (1 5 1 5) (1 5 5 lj
X x— X XX X—|+|=X—X—X_—
6 6 6 6 6 6 6 6 6 6 6 6

(5 1 1 5) (5 1 5 1) (5 5 1 l)
= X—=X—=X—|+|—=X—X—X—|+ X — X — X —
6 6 6 6 6 6 6 6

( 25 ) 25
= 6 X—m—— | = ———
1296/ 216
P(X=3)=P (three doublets)
=P (D1D,D3D,)or P(D{D,D3D,) or P (D;D,D 3D4) or P (D1D,D3Dy)

n 50,1 1) 1.1 1)
% % ) 6% Y K‘X‘X‘Xd X—ax—ey_d

(4 256) 2
= 4)(— = —
1296/ 324

P(X=4)=P (fourdoublets) =P (D{D,D3D,)
(11 1 1) 1
=] I X — X — _} =
4 6 6 6/ (129
Thus, wdhave - — — 1296 324
216
X =ux; 0 j 2
625 125 25

i




45

324 1296
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SECTION-C

a B
Y 23.

LHS.= o2 p2 42
B+y v+o a+P
Applying R; — R3 + Ry and taking common (o + 3 +y) from R 5.

a By
=(@+p+y)|a’ B>
1 1 1
a -a Tt
:(OL+B+Y) (XZ BZ —OLZ 'Y2 —(12 (Applying Cy - Cp -Cq1,C3 >C3-C1q)
1 0 0

=(@+B+ Iy —a?) (B -a) - (v - ) (B* - a?)] (Expanding along R 3)
=@+p+Ny-a)B-a)[(v +a) - (B +a)]
=@ B+ -a)(B-a)(v-P)
=(@+B+y)@-BPE-7(r-a)
24. Letxand ybe the length and breadth of rectangle and R be the radius of given circle, (j.e.R is
constant).

Now, in right A ABC, we have
X%+ y2= (ZR)2

x2+y? =4R? = y=,4R?-x? (i)

Now, area, of rectangle ABCD.

A=xy

= A=xy4R? — 22 [from (7)]

For area to be maximum or minimum

= xx;x—2x+,/41{2—x2 x1=0
2,/4R2 — x2

- + X

- ad 4R2 —x2 =0 =
4R? — x? 4R? — x?
= 4R%*-x? —x%2 =0 = 4R?% —2x% =0
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d2A  2x(x* -6R?)

Now, dx2 (4R —x2)3/2

dZA ~-8/2R3

—_— <
A2 sx-yar (2R%)%?

So, area will be maximum at x = /2R

Now, from (i), we have
y=y4R? - x> = J4R?- 2R? =\2R?
y=+2R

Here x=y=+2R

So the area will be maximum when ABCD is a square.

OR
Let radius CD of inscribed cylinder be x and height OC be H and 6 be the semi-vertical angle
of cone. B
Therefore, _
OC=0B-BC
= H=h-xcot6
D
; C
Now, volume of cylinder (| .
V = nx? (h — x cot0)
= V= Tc(xzh—x3 cot0)
For maximum or minimum value
A
av =0 = n(2xh - 3x?2 cotf) =0 ° -
dx
= nx(2h — 3x cot0) =0
2h — 3x cot® =0 (as x = 0is not possible)
= X = 2h tan 0
3
2
Now, d—V: 7 (2h — 6x cot 0)
dx?
2
= d V=2nh—6rrxcot9
dx?
2
= a7V =2nh—6nx2—htanecot9
de atx:thanG 3

=2nh—-4nh=-2nh<0
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20
Hence, volume will be maximum when x = 2? tan 0.
Therefore, height of cylinder
H=h-xcot
:h—2—htan6cot6:h—2—h:ﬁ.
3 3 3
Thus height of the cylinder is % of height of cone.
25. x%4+y?=2 (i)
4
y? = 4x ..(ii)
From (i) and (i)
22 9 v
[‘%) ty 2= Z A
r
, ﬂ- B
Let Y = t9 2 >
t _ 3
2 +t= X 2 X
1o 4 , °’\E 2.0
t2 +16t = 36 2 ==z
A

t2 418t —2t—36=0
Kt +18) — 2(t +18) =0
(t-2)(t+18)=0
t=2,-18
y* =2
y:iﬁ

Required area = J‘:Eﬁ (xy —xq1)dy

O NN
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21

1 9 . _1[2ﬁ) V2
=—+—sin — |

J2 4 3 3
:L_Fg sin 1 (ﬁJ sq. units
3J2 4 3

26. Let 1=j”a /”‘xdx
- a+x

Put x=a cos 20
dx = a(— sin 20)
2d0 If x=a, then

cos20 =1
20=0
0=0
x=-—a,co820=-1
20 = it
0=
m
a—acos20 .
I= L:/z V Jp (50 20) 240

2sin 0
- J-n'/Z
) 24 sin 20 dO
0 2 cos“ 0

= 2a[*? 25in? 0 d0 = 20" (1 - cos 20) do
20 n/2 . .
:246—81@ :‘0 :24(2_81&“)_(0_5120}:\
2
=2a[(£— Hzna
2

27. Equation of the plane passing through (-1, -1, 2) is
ax+1)+by+1)+c(z-2)=0
(i) is perpendicular to 2x + 3y — 3z =2
2a+3b—-3c=0
Also (i) is perpendicular to5x — 4y +z=6
5a—4b+c=0
From (ii) anda(iii) b c

= = :k
3-12 -15-2 -8-15
a _ b _c
-9 -17 -23

= a=-9, b=-17k, c¢=-23k

(i)

...(i)

...(ii)
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Putting in equation (i)
- 9%k(x+1)-17k(y+1)-23k (z—-2)=0
= Ix+1)+17(y +1) +23(z—-2) =0
= Ox+17y+23z2+9+17 -46=0
= 9x+17y +23z-20=0
= 9x +17y + 23z = 20.
Which is the required equation of the plane.
OR

Equation of the plane passing through (3, 4, 1) is

ax—-3)+b(y-4)+c(z-1)=0 (1)
Since this plane passes through (0, 1, 0) also
a0-3)+b(1-4)+c(0-1)=0
or -3a-3b-c=0
or 3a+3b+c=0 (7))
Since (i) is parallel to

x+3 y-3 z-2

2 7 5
i 2a+7b+5c=0 (1)
From (ii) and (ii1)
a_ _ b -

15-7 2-15 21-6

= a=28k,b=-13k, c=15k

28.

Putting in (i), we have

8k(x — 3) —13k(y—4) +15k (z—-1)=0
= 8(x—3)-13(y—-4)+15(z-1)=0
= 8x—13y+15z +13 = 0.
Which is the required equation of the plane.
Let the owner buys x machines of type A and y machines of type B.
Then

1000x + 1200y < 9000 ..(7)

12x + 8y <72 (1) (0,9

Objective function is to be maximize z = 60x + 40y

3x+2y=18
From (i) 4
10x +12y <90 75)
or 5x +6y <45 ...(1i1)
3x+2y <18 ..(iv)  [from (i1)]
We plot the graph of inequations shaded region in the

5x + 6y = 45

feasible solutions (iif) and (iv) .

0, 0) 6.0 (9,0
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The shaded region in the figure represents the feasible region which is bounded. Let us now
evaluate Z at each corner point.

at (0,0) Zis 60 x 0+40x 0=0
Zat(O,E)is60x0+4OXE:3OO
2 2
Z at(6, 0) is 60 x 6 + 40 x 0 = 360
z t(g £)1s60 92 4022 1351225 = 360.
48 4 8

= max. Z = 360
Therefore there must be

either x=6, y=0 or x:g, y:Ebut second case is not possible as x and y are whole
4 8

numbers. Hence there must be 6 machines of type A and no machine of type Bis required for
maximum daily output.

29. LetE; be the event that insured person is scooter driver,
E, be the event that insured person is car driver,
E5 be the event that insured person is truck driver,
and A be the event that insured person meets with an accident.

pE) =200 _1 p (iJ =001

12,000 6" \E
4,000 _ 1 A = &2 =
P(E,) = = P(—J:O.%
12000 3’ E,
6,000 1 A
P(E3) = 13gop =7 P E; =015
P(EQ.P(ﬁ
£)- -
P
P(E,). P(AJ+P(E2) P[ j+P(E3).P[iJ
E\ E
1 3
! x 0.0
T 001+l x003+ 015 1+6+45 52
6 3 2
Set-l|
20. We have,
tan_1(2x)+tan_1(3x)=—
[ 2x+3
- -1 X+ oX 1 -1 x+y]

Using propert tan_1x+tan_ = tan —_—
tan |4—'_|TF|__1' [ g property ¥ 1-xy
—(2x).(3x)J 4
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21.

22,

= ’can_1 ox il
1-6x2 4
= 5x2:1 =
1-6x
N 6x2 +6x—x-1=0
= 6x(x+1)—1(x+1)=0
= (x+1)(6x-1)=
= x=—1,l
6

b x tan x
Let [=| ——dx
0 secx cosec x

sin x
o " cos x
= =l

cosx sinx

= Iz_[ﬁxsinzxdx
0
- I:jg(n—x).sinz(n—x)dx

= I:Ig(n—x)sinzxdx
Adding (i) and (ii) we have
21 =J‘7T nsin? x dx
0

= 2I:75J‘;]T sin? xdxzﬁj(;T (1 - cos 2x) dx
2

P (n_siHZRJ_(O_sinO)
2 2 2
2

I= .
dx= 2.
Jﬂf sec%jgé%)é%cx * EZ

Hence

We have, y =4/x +1—10g(

= y= \I +1-log f
i\
= y= 1[ +1 -log

1+4/x +1)+

RIH

=
+
R ><N|"
N Ny

%

6x% +5x—1=0

which is the required solution.

(i)

[Using property J.g f(x) dx = .[(;1 f(a—x) dx]

...(ii)

T
T .
= 2= [x_mz—zxw
2| o
s T
2

log x
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On differentiating w.r.t. x, we have

dy_ ! x 2x — ! X ! ><2x+1
dx o 0x2 41 (a2 +1+1) 24x2+1 x
X X 1

:\/xZ +1 _sz +1(Jx% 41 +1)+;
x x(1/x2+1—1)+l

V241 2 +1(x2+1+1) (2 +1-1) ¥

()

21 (e F

_x _Ge1-D) g

N

_x2+1—m+\/ﬁ
w2241

x% 41 x2+1

:_aj§+1 x

X

1+a% -b? 2ab —2b
23. LetA=| 2ab 1-a% +b? 2a
2b —2a  1-a%-b?
ApplyingC; -C; -b.C3 andC, - C, +a.C5, we have
1+a® +b? 0 —2b
A= 0 1+a% +b2 2a

b(1+a? +b%) —a@l+a®+b%) 1-a® —b?
Taking out (1 + a% +b?) from Cqand C,, we have

1 0 -2b
=1+a?+0%H?%|0 1 24

b —a 1-a°-b?

Expanding along first row, we have

=1 +a® +b2)2[1.(1-a® -b% +24a%) - 2b (- D)]
=1 +a? +b>)% A +a® -b% +2b?)

=1 +a? +b>)2 A +a® +b2) =1 +a® +b?) 3.



26

TPK Math- XII

T xsinx

24. Let I:J. ——dx

25.

1+ cos? x

j(n X) sin (7 — x)

0 1+ cos? (m—x)

(Tt X) sin x

= I=
0 1+ (- cosx)
T — X) sin x
= I:J‘O% x
1+ cos” x
Adding (i) and (ii), we have
X
o= J- 7 sin J- sin x
0l+cos X 01+cos X

Letcosx=t = —sinxdx=dt
As x=0,t=landx=mn,t=-1
Now, we have

-1 —dt
ZI:I 2
L
T dt —1 51
= 2= =[tan™ "~ (1] 4
Jll1+t2
= 2[=tan" ' (I)—tan" ' (-1)

43
4 \a) 2
= I :E.
4
The equations of the given curves are
x4y’ =

and (x—2)2+y2=4

Clearly, X2+ yz

= sinxdx=-

(i)

[Using property Ig f(x)dx = .[(;l f(a—x) dx]

...(ii)

dt

(i)
...(ii)

= 4 represents a circle with centre (0, 0) and radius 2. Also, (x — 2)2 + y2 =

represents a circle with centre (2, 0) and radius 2. To find the point of intersection of the given
curves, we solve (i) and (if). Simultaneously, we find the two curves intersect at A (1, /3) and

D, —/3).

Since both the curves are symmetrical about x-axis, So, the required area = 2(Area OABCO)
Now, we slice the area OABCO into vertical strips. We observe that the vertical strips change

their character at A(1, 4/3). So,
Area OABCO = Area OACO + Area CABC.
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When area OACO is sliced in the vertical strips, we find
that each strlp has its upper end on the circle
(x— 2) +(y - O) =4 and the lower end on x-axis. So, the

approximating rectangle shown in figure has length = y
width = Ax and area = y; Ax.

As it can move fromx=0tox =1

Area OACO =y, dx

Area OACO :_[()1\,4 —(x-2)? dx ' J(ly 3

Similarly, approximating rectangle in the region CABC has length = y,, width = Ax and area
= yz Ax.

As it can move fromx=1tox =2
_[? _ 2 2
Area CABC—I1 Yopdx —L 4—x* dx

Hence, required area A is given by

A:2“;1/4—(x—2)2 dx+j12 1/4—x2dx}
= Azzﬁ(x;z).\/ﬂx——ﬁl+ésin_lg]:+[§. -x +é5in_l§:'j

i
= A V3 1 1 - - V3 .11
IT+2sm 1(—5)—25111 1 (-1) +2sin 1(1)—7—25111 15}
(_
|
=z{_ﬁ (® (5 (=) (7]
e ) AT
3—2ﬂ+271',)
=2(4§—J§) (8; ZJ_) sq. units.
Set-lll
20. We have, | N
tan 1[x—lJ+t 1(x+1j n
T “"1
L x-1 x+1
= tan 4 1| X2 E\,:Z




S

\x
_2)
\x
+2)
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(=D (x+2)

= tan —
ir(x—Z)(x+1)1 n[(x—2)(x+2)
-(x-D(x+1) 4
=
x4 2 1+ x2
—x1»2| m| —4—x%+1
=
] 4
2x% —4
tanz_l( X J:E =1
2x -4 yi 2x2 -4
= =tan — =
_ -3
= 2¢% —4=-3
= 2x2 =1 = xzzl = x:ii
2 2
1 41 y
Hence, x=— are the Yequired vhlues.
N f a
1
21. Given E' A= \/ \/ |
_1|—( l1+sinx+ 1-sinx) ( 1+sinx 1—sinx)—|
+| ( 1+sinx— 1-sinx) ( 1+sinx+,1-sinx) |
" ‘_1|—1+sinx+l—sinx42 1-sin?q
=co
x—||_ 1+sinx—1+sir1xJ
2 X
ot 2(1 +cosx) 1 2 cos o
st %
2sinx 2 sin — cos—
2 2
- cor(cor) -2
_dy 1
x 2
1
22. Let I:.[cot (I—-x+x")dx
0
i 1
I de {Q cot™ ! x=tan 1—}
0 1-x+x X



O —_
1S

-1 x+(1—x)

— " dx
1-x(1-x)

[Q1 can be written as x +1 — x]
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1

1-ab
| o

1 1
=J.tan7 Uy dx +J.tan7 ! (1-x)dx

1 10 [ 1
=J.tan71xdx+.|.tan71[1—(1—x)]dx ‘ Qj‘ f(x)i f(a—x)dx
0 0 IL o o
|
=2jtan71xdx=2j1tan71x.1 dx, integrating by parts, we get
0 0
to1
=2 {tan_lx.x}ol—j - xdx
01+x2
1 2 e
=2[tan*11—0]—j xzdx=2~——[log(1+x2)](1]
ol+x 4
T T
:E—(logZ—logl):E—logZ [Q log1=0]
a+b+2c a b
23. LetA= c b+c+2a b
c a c+a+2b

ApplyingC; - C; +C, +Cj5, we have

2(a+b+c) a b
A=|2(a+b+c) b+c+2a b
2(a+b+c¢) a c+a+2b

Taking out 2(a+b + c) from C,, we have

1 a b
A=2(a+b+¢c)|1 b+c+2a b
1 a c+a+2b

Interchanging row into column, we have

1 1 1
A=2(a+b+c)|la b+c+2a a
b b c+a+2b
ApplyingC; -C; -C, andC, - C, —C3, we have
0 0 1
A=2(a+b+c)|-(a+b+c) a+b+c a

0 —(a+b+c¢) c+a+2b

IZ [tan_1x+tan_1(1—x)]d3|;Q tanl{a+b}:tanla+tanlb
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Now expanding along first row, we have
2Aa+b+o)[l.(a+b+0)?]
=2a+b+c)® =RHS.
24. We have, given equations
x% +y? =8x ..(i)

and y2 =4x
Equation (1) can be written as
(=% +y? =4

...(ii)

So equation (i) represents a circle with centre (4, 0) and radius 4.

Again, clearly equation (ii) represents parabola with vertex (0, 0) and axis as x-axis.

The curve (i) and (i7) are shown in figure and the required region is shaded.

On solving equation (i) and (ii) we have points of

intersection 0(0, 0) and A (4, 4), C(4, — 4)

Now, we have to find the area of region bounded

by (i) and (ii) & above x-axis.
So required region is OBAO.
Now, area of OBAO is

AzJ.:)L (w/8x—x2 —J4x) dx

= [ (@ —(x -9 —27) dx

4
{—(x;}) 42 - (x - 4)2 +% sin_l—(x;4) _nga/z}

:(8sin_1 0—%(4)3]—[%1{1(—1)—0]

:E8x0—%x8)—(84—§)

=— 32 + 4= (47: - 2) sq.units
3 3

x tan x

25. Let! :J: —dx

secx + tan x
. (m—x)tan (7 —x)

0 sec(m — x) + tan (1 — x)
I=|z —(n—x)tan x dx
_ I=fe--n
0 —secx—tan x

Izj dx

3

(i)

[Using property Ig f(x) dx = J.g f(a—x) dx]
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= I L (m—x) tan x i
secx + tan x
Adding (i) and (ii) we have
o = b T tan x dx
0 secx+ tan x

b tan x

= 2I=nj —dx
0 secx+tan x
n tan x (secx — tan x)
= 20=n] x
0 (secx +tan x) (secx — tan x)
N ZI:nJﬂT tanxz(secx—t;mx) .
0 sec® x—tan® x
= 21=Tc_[g(tanx.secx—tan2 X) dx
= 2] = TCI(;T [secxtanx—(sec2 x—1)]dx
= 2] =mn[secx —tan x + x|
= 2l =n[(secn —tan w + m) — (sec 0 — tan 0 + 0)]
= 2[=n[(-1-0+7n)-(1-0)]
= 2l=n(n-2)
~(x-2)
= (7T —
2
n  xtan x b
Hence j —=—(n-2)
0 secx+tanx 2

...(ii)
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MATHEMATICS CBSE (All India)
CLASS - Xl

Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Examination paper (Delhi) — 2008.

Set—|
SECTION-A
. . . . . . 3x -2
1. If f(x)is an invertible function, find the inverse of f(x) = -
1—
2. Solve for x:tan~ ! letanflx; x>0
1+x
x+3 g~
y ¥i_ , find the values of x and y.
3. If |
7-x 4 0 4
]
4. Show that the points (1, 0), (6, 0), (0, 0) are collinear.
5. Evaluate: J.LOS()X dx

3x2 +sin 6x

2
6. If j(e”x +bx) dx = 4e** + 3326 , find the values of a and b.

N
b.

- - - - -
7. Ifl al=+/3,1b1=2and angle between a and b is 60°, find a.

N
8. Find a vector in the direction of vector a =% — 2}, whose magnitude is 7.

- 2 L—
9. If the equation of aline AB1is X3 Y +2 - 1 5, find the direction ratios of a line parallel to AB.
Iflx+2 3 )
10. = 3, find the value of x.
x+5 4

SECTION-B

11. LetTbe the set of all triangles in a plane with R as relation in T given by R={(T}, T, ) : T; =T, }.
Show that R is an equivalence relation.

12. Prove that tan (E + 1 cos~ 1E) + tan (E 1 cos~ 15) = 2_b

4 2 b 4 2 b’ a
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13.

14.

15.

16.

17.
18.

19.

20.

21.

22,

OR

Solve tan ! (x+1)+ tan -1 (x-1)=tan -1 %

Using properties of determinants, prove that following:

a+b+2c a b
c b+c+2a b :2(a+b+c)3
c a c+a+2b

Discuss the continuity of the following function at x=0:

[x4 +2x3 +x2

fx)= tan” ' x ,
0, x=0

x#0

OR
Verify Lagrange’s mean value theorem for the following function:

f(x)=x% +2x+3, for[4, 6].

If f(x)= ,/w, find £ (x). Also find f(ﬁ),
sec+1 2

OR

If x,/1+}/+y,/1+x:0,find%.

X

Show that Ig/z Jtan x + [cotx =/2n

Prove that the curves x = yz and xy = k intersect at right angles if 8k* =1.

Solve the following differential equation:
xﬂ+y:xlogx; x#0
x

Form the differential equation representing the parabolas having vertex at the origin and
axis along positive direction of x-axis.

OR
Solve the following differential equation:
(3xy + yz)dx + (x2 +xy)dy =0
If +} +B, 28+ 5}, 3P+ 2} —3Rand - 6} — Bare the position vectors of the points A, B, C and

— — — —
D, find the angle between AB and CD. Deduce that AB and CD are collinear.

Find the equation of the line passing through the point P(4, 6, 2) and the point of intersection

y_z+1

ofthelinexglza— and the plane x + y —z=8.

A and B throw a pair of die turn by turn. The first to throw 9 is awarded a prize. If A starts the
game, show that the probability of A getting the prize is % .
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SECTION-C
23. Using matrices, solve the following system of linear equations:
2x—y+z=3
X+2y—-z=—-4
x-y+2z=1
OR
Using elementary transformations, find the inverse of the following matrix:
H 2 -1 4"||
4 0 2
|3 -2 7]
24.

25.

26.

27.

28.

29.

Find the maximum area of the isosceles triangle inscribed in the ellipse ﬁ;_ + 12_ =1, with its
vertex at one end of major axis. at b

OR
Show that the semi-vertical angle of the right circular cone of given total surface area and

. ..o 11
maximum volume is sin ~ ! 3

Find the area of that part of the circle x>+ y2 =16 which is exterior to the parabola y2 =6x.
X tan x

Evaluate: J‘ﬂ —  dx
0 secx+tan x

x+2 2y+3 3z+4

Find the distance of the point (-2, 3, — 4) from the line 1

measured

parallel to the plane 4x + 12y — 3z+1=0.

An aeroplane can carry a maximum of 200 passengers. A profit of Rs. 400 is made on each
first class ticket and a profit of Rs. 300 is made on each second class ticket. The airline
reserves at least 20 seats for first class. However, at least four times as many passengers
prefer to travel by second class then by first class. Determine how many tickets of each type
must be sold to maximise profit for the airline. Form an LPP and solve it graphically.

A man is known to speak truth 3 out of 4 times. He throws a die and report that it is a 6. Find
the probability that it is actually 6.

Set-ll

Only those questions, not included in Set I, are given.

20.

Using properties of determinants, prove the following:
a a+b a+2b

a+2b  a  a+b |=9%? (a+b)
a+b a+2b a
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21.

22,

27.

28.

29.

Evaluate: Ig/z log sin x dx

Solve the following differential equation:
(1+x2)ﬂ+y=tan_ Ly

dx

Using matrices, solve the following system of linear equations:

3x -2y +3z=38
2x+y-z=1
4x - 3y +2z=4
OR
Using elementary transformations, find the inverse of the following matrix:
H 2 5 3"||
3 41

1 6 2]

An insurance company insured 2000 scooter drivers, 3000 car drivers and 4000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.06 and 0.15. One of
the insured persons meets with an accident. Find the probability that he is a car driver.

Using integration, find the area bounded by the lines x + 2y =2,y —x=1and 2x + y =7.

Set-lll

Only those questions, not included in Set I and Set II are given.

20.

21.
22,

27.

If a, b and c are all positive and distinct, show that
a b c
A=|b ¢ a|hasanegative value.
c ab

Evaluate: I()l cot™ ! 1-x+ x2) dx

Solve the following differential equation:
xlogxﬂ+y=210gx
dx
Using matrices, solve the following system of linear equations:
X+y+z=4
2x+y—-3z=-9
2x—y+z=-1
OR
Using elementary transformations, find the inverse of the following matrix:
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25 3)
3041
1 6 3]

28. Find the area bounded by the curves (x — )%+ y2 —land x% + y2 =1

29. Aninsurance company insured 3000 scooter drivers, 5000 car drivers and 7000 truck drivers.
The probabilities of their meeting with an accident respectively are 0.04, 0.05 and 0.15 One of
the insured persons meets with an accident. Find the probability that he is a car driver.

SOLUTIONS

Set — |
SECTION-A
3x-2
1. Given f(x) = x5
3x-2
Let =
4 5
5y+2
= 3x -2=5y = X = y;
_ 5x+2
= flw=
3
1-—
2 tan_l[ x)zlt 1y
1+x 2
= 2tan_1( ]ztan_lx
1+x
2[1—9(
1 1+x 1
= tan = tan X
2
1-x
1_(
1+x
1 {1-x 1+x)? .
= tan 2 5 2=tan X
1+x T+x)°-(1-x)
2(1 1-
= tan_lwztan_lx
4x
-1 1—x2\1 -1
= tan = tan X
2x
\ )
2
1-
= =x = 1-x% =2x2
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= 3x?2 =1 = x2 =%
1 1 1
= X=—,—— X=—= x>0
3" V3 N
. =[x+3y y] [4
Given | |=| |
1]

| 7 —-x 4J |_0 4J

Hence x+3y=4 (1)
y=-1 .. (i)
7-x=0 ...(if)

= x=7,y=-1

1 01
Since|6 0 1|=0

0 01
Eg%nce 1, 9;, f6 0) and (0, 0) )jare collinear.

X + cos 6x
3x2 +sin 6x
Let 3x2 +sin 6x =t
= (6x + 6 cos 6x) dx = dt
= (x + cos 6x) dx—%
I= j ———log|t|+C——log| 3x2 + sin 6x +C
3x2

_[(e”x +bx) dx = 4e** +

Differentiating both sides, we get
(e™ +bx)=16e** + 3x

On comparing, we getb= 3

But a cannot be found out.

_)
| 21=v3, 1b1=2

S 5 o
a.b=lal.lblcos®
=./3.2.cos
607=3
_)
a=5—2f
> $-2§

Unit vector in the direction of 4 = ——
JE

Hence a vector in the direction of a havmg magnitude 7 will be — 5

ARk
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9. The direction ratios of line parallel to ABis 1, -2 and 4.

x+2 3

x+5 4|

= 4x+8-3x-15=3
= x-7=3
= x=10

SECTION-B

11. (i) Reflexive
R is reflexive if T, RT1VT1
SinceT; =T;
R is reflexive.
(11) Symmetric
R is symmetric if T, RT2 =T, RT1
Since =T, =T, =T
Ris symmetric.
(iii) Transitive
R is transitive if
Ty RTZ and T RT3 = T1RT
Since Ty =T, and T, =T = T; =T,
R is transitive
From (i), (ii) and (iii), we get
R is an equivalence relation.

12. L.H.S. = tan (E + 1 cos lﬂj + tan (E _1 cos 12)
4 2 b 4 2 b
tan T + tan (1 cos~ 161) tan T — tan (1 IZW
T A 1 T 2z -

+
-1
1 1
e I (U E R (U
1-tan tan cos 1+tan tan
4 b/ 4

-1
cos
2 1b) .
1+ tan (— cos 12) 1- tan(— cos 12)
= 2 b’ 4 2 b
1- tan(1 cos” 1a) 1+tan(1 cos™ la

I 1 _qfa\)1* T 1 _qfa))1?
||_1 + tan {—2 cos 1(—)}” +|L1 — tan (\_2 cos 1%}) J|
(1

21 _1a)
1 - tan |\2 cos b)|
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2 sec2 (l cos 15)
2

2sec?0  2(1+tan’0 -
= b/ sec2 =( 3 ) [Letlcos 1(-):9}
1—tan? (lcosflzj 1-tan“6 1-tan”6
b
-2 2 _2
cos 20 COSZ(l Cosflzj 2
2 b/ b
_ =R.HS.
a
OR
Wehavetarfl(x+1)+tan71(x—1):tan71%
1 -1
= tan_l M :tan_li
1-(x%-1) 31
2x 8
= =
2-x? 31
= 62x =16 — 8x?
= 8x2 +62x~16=0
= 4x% + 31x-8=0
= leandxz—S
4
As x = — 8 does not satisfy the equation
Hence x = i is only solution..
a+b+2c a b
13. Let A= c b+c+2a b
c a c+a+2b
ApplyingC; - C; +C, +C5, we get
2(a+b+c) a b
A=|2(a+b+c) b+c+2a b
2(a+b+c) a c+a+2b
Taking common 2(a +b + c)
1 a b
=2a+b+c)|l b+c+2a 0 [by R, > R, =Ry, R3 >Rz —Rq]

1 0 c+a+2b
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1 a b
=2a+b+¢)|0 a+b+c 0
0 0 a+b+c

=2(a+b+ ){(a+b+c)* -0} expanding along C.
=2(a+b+c)3 =RHS
14. Atx=0
0-m*+20-h3+0-n?
LHL. = lim
h—0 tan~ ' (0 - h)
) A S R ey
= lim ————— = lim ———F—
h—>0 —tan” lh h—>0  tan~1h
h
[On dividing numerator and denominator by 5.]

0 . tan" 'n
=— as lim =
-1 h—>0 h

0+ +20+h)3 +(0+h)?
m
=0 tan~ 1 (0 + h)

=0
and f(0)=0 (given)
so, LH.L=R.H.L = f(0)
Hence given function is continuous at x = 0
OR

F(x) = x? +2x + 3for [4, 6]
(i) Given function is a polynomial hence it is continuous
(ii) f'(x) = 2x + 2 which is differentiable

f(4)=16+8+3=27

f(6)=36+12+3=51
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15.

16.

= f(4)# f(6). All conditions of Mean value theorem are satisfied.
these exist atleast one real value C €(4,6)
such that f'(c) :M:% =12
6—-4 2
= 2c+2=12 orc=5¢€(4,6)
Hence, Lagrange's mean value theorem is verified

secx —1 1—-cosx 1-cosx
ﬂn=J —J

X
1+cosx 1-cosx

secx+1
1-—
= flx)= .Cosxzcosecx—cotx
sin x
= f'(x)=—cosecxcotx+coseC2x
= f(n/2)=-1x0+1>
= fl(n/2)=1
OR
We have,
xJl+y+yJl+x =0
= fl+y=—yfl+x
x 1¢x+1
= o_
y o ity
x2 x+1
- —_—=
y? y+1
= x2y+x2:xy2+y2
= xzy—xy2+x2—y2=0
= yx =y +(x-y)(x+y) =0
= x-yxy+x+y)=0
butx=y Sooxy+x+y=0
—X
1+x)=-x TR
u ) y 1+x
. d |—(1+x).1—;; 4
xl—lz;L | (I+x (1+x)2
|
J:)t/z {,/tan x + ,/cot x}dx
.[n-/z [Jsinx Jcos x p
+ X
0 Jeosx [sinx
v n/2 (sin x+ cos x) J—Iﬂ/z [ (Sinx + COs X)
= QL d 2

A dx=
2 sin x cos x 0 v



(S.ln
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Letsin x — cos x=t¢
(cos x + sin x) dx = dt
Nowx:O:t:—l,andx:%:tzl
/2
Io {\/tan x + ,/cot x} dx
1 1
:ﬁj at =\/7[sin71t]
“1 112 -1
=V2[sin" '1-sin" 1 (-1)]
=2 [2sin” 11}
:2ﬁ(%):ﬁn=RHS
17. Given curves x:yz (1)
xy=k ..(i1)

Solving (i) and (ii), y3 =k ~y= kY3, x=k?/3

Differentiating (i) w. r. t. x, we get

dy
1=2y—=

ydx
dx 2y

(ﬂ) B
dx) 273 173, /3

And differentiating (ii) w.r.t. x we get
dy
x—~+1y=0
dx Y

__y
dx X
k1/3

(ﬂ) _
dx (k2/3,k1/3) k2/3
ml m2 :—1

1 1 _ 2/3 _
= SSVERRYE 1 = k 1/2

_k—1/3:

18. Given x‘—;}i +y=xlogx
x

ﬂ+1=10gx
dx x

This is linear differential equation

iy
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19.

1
~d
Integrating factor LF. = ejx "o eloex _y Multiplying both sides of (i) by
LF. =x, we get
X dy +y=xlogx
dx
Integrating with respect to x, we get

y.x:J. x.log x dx

1 x2 xz 14
= xy=logx.X - LA dx
y=log o =[5
x“logx 1 «x
= Xy = -——+C
2 2 2
= ==1 - —) +C
5 ( og x
Given }/2 =4ax ()
= ZyQ =4a
dx
dy =2 dy—2.y from (i
= LAY =2q =2. rom (i
V-2 yZ=24 (1)
o = » which is the required differential equation

OR
We have, (3xy — yz)dx +(x% + xy)dy=0
(3xy - yz)dx =- (x2 + xy) dy

dy _y* - 3xy
dx x2+xy
Let y=Vx
_=[V+x_)
dx dx
fy dV) d¥r2,2 _ 3y vy
V+x— :2—
dx x% +x. Vx
V+de—V2_3V
- A 1+V

2_
av._VvV--3v
dx 1+V
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20.

21.

AV VZ2_3V-V-Vv? _4v
x =

dx 1+V) 14V
1+V dx
= av=—-4|—
J 15
1 dx
= —dV +|dV=—-4|Z=
Javefav=-4]2
= logV+V=-4logx+C
logV+10gx4+V=C
= log (V.x*)+V=C
=
= log(1x4j+zzc or xlog(x3y)+y=Cx
x x
Given
—
OA:§3+}+)§S
—>
OB =29 +5}

OC =38+ 25— 3#

oD =$—6f -

AB = OB - OA =$+4 —#
CD = 0D - OC = - 2§ — 8§ + 2
CD =20 +45 - B)
CD=-2AB

— — — —
Therefore AB and CD are parallel vector so AB and CD are collinear and angle between
them is zero.

Sy (i)

Coordinates of any general point on line (i) is of the form = (1 + 3X, 24, =1 + 7))

For point of intersection
T+30)+2L-(71L-1)=8
T+30+2A-71+1=8
—-2A=6
A=-3
Point of intersection = (- 8, — 6, — 22)
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Required equation of line passing through P (4, 6, 2) and Q (- 8, — 6, — 22) is
x-4 y-6 z-2
4+8 6+6 2+22
_4 _ _9 _
X _Y 6=Z .o1rx—4=y—6:Z 2
12 12 24 2
22. LetE be the event that sum of number on two die is 9.
={(3, 6),(4,5), (5, 4), (6, 3)}

HD_36:;

pwo=§

§ 8 1 8 8 8 8 1

F+ XX+ _X_X_X_X_+.....

1
9 9 9 9 9 9 9 9 9
)

’/1 +’<§>|2 +’<§>|4 +’<§>|6 +. \1

P (A getting the prize P(A) =

RS B W
9 . (8)2 ) (92 g2y 17°
9
SECTION-C
23. Given System of linear equations
2x -y +z=3
X +2y-z=-4
x-y+2z=1

we can write these equations as
2 -1 13
L1 2fls] [l

2 -1 1
= AX= BwhereA L -1 2 -1
1 -1

= X=A"1B
Now, | Al=2(4-1) = (=1) (- 2+1) +1 (1 - 2)
—6-1-1=4
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Again Co-factors of elements of matrix A are given by

2 -1

c - It _ﬂz—(—2+1)=1
2 |,
L ]
-1 2]
C13:L ) —1J:(l_2):_1
c -1 11:—(—2+1):1
21 |_1 2|
L |
c -2 ﬂ=(4-1):3
2 [y 5l
R
c -7~ 1_—(—2+1):1
3 |1y 4l
L i

2 -1]
C33:L—1 2J=4_1=3
31 -1
ad]Az(C)TJ 1 3 1]
-1 1 3] T
A = =—| 3 1 —1|
1 adiA 1{ 3 1
| Al 4L—1 1 3]

RS



A=15.A
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PR RN

13 -2 7] |o

0 0
10—‘A

0 1]

Applying R, - R, - 2R,
(2 -1 4"‘ ( 1 00
0 2 —-6'="-21 0'A

32 7] |

Applying R1 -1/ ZR1

00 1]

1 —1 2 1 0 0
2 2
0 2 —-6|=[{-2 1 0]A
3 -2 7 0 0
Applying R; - R3 - 3R,
IR B B I OLO
0 2 -6|=| -2 4
2 23 |
0o - 1 0 1J
ApplyingR22—>R2“/t_ Z
1 1 2 9 1
o £ —alof g O 0’
1
0 —— 1 -3 - 0]4
L 2 ] — 2
L2 |
1 0 1J
1
-2
i—l 0 01\ ( 3 0|
0 1 -3l=| -1 1 oA
Lo - 1J [— 2|
— 0
3 2 1J
Applying Ry - R3 +1/ 2R,
[, 1 4]
10 0 ‘ 2 (
01 3=l - il
"O 0 “ | _2 2 O{A
— | 1y
Applying%z —>R226|R3L 4 J
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o] [ -2

1y
| 2
1 0= 11 -1 —¢|A
1 2 1 1
-~ 2
Applying Ry —-2R,
10 0] |32 1 |
1o £
|| | . |
ol=l 11 21 —6ly
|0 0 1] L 4 ——
2 ]
11
Hence A" '=| 11 -1 -6
s -1
2

2 2
24. Let AABC be an isosceles triangle inscribed in the ellipse ﬁz_ +Y_ =1
Then coordinates of points A and B are given by (a cos8,b%in O)band(a cosb, —b

sin 0) The area of the isosceles A A%C =, x ABxCD
= A®) =% % (2b sin 0) x (a — a cos0)

= A(0) =ab sin 6 (1 — cos 0)
For A

max
dA®) _,

de

= ab[cosO(1 — cos0) + sin? 0]=0
cos0 —cos? 0 +sin20=0 /—N
N@c b sin 0)
= cos® —cos20=0
= 0=2" \
c
2
d*qt4(o

Now, M =ab [- sin O + 2 sin 20] B (a cos 0, —b sin 0)

2
For 9=E,w=ab(—£—2xﬁJ<0
3 402 2

Hence for 0 ===, A,.x occurs
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Amax = ab sin 2—; (1 —cos Z?nj square units

= ab% (1 + %) = 3f ab square units

OR
Letr be the radius, I be the slant height and & be the vertical height of a cone of semi - vertical
angle .
Surface area S=nrl+ nr? (1)
S—mr?
or =
nr
The volume of the cone
Vzlrtrzh:lrtrz 12 -2
3 3 o
w2 [(5-nr?)? 2
= - I
31 22?2 i
o [(S-mw?)? -t
3 n?r?
-
§? —2n5r? + n2rt — 2t
- I - 2082 +wrt =r [ss-2mr2)
3 nr 3
2
vZ=_g5-2mnr?%)= ~2mrt
5 X )= 5 2 (sr )
2
v E (257 — 8nr )
dr 9
2v,2
V" _ S 05— 2am?) (i)
dr? 9
2
Now v =0
dr
= g(ZSr—8nr3):O or S—4nr?=0 = S=4nr?

Putting S= 4 nir? in (i),
d*V? _ anr?

dr?
= Vis maximum when S = 47r>

[8nr? — 24nr%]< 0

Putting this value of S in (i)

4rr? =l + nr?

or 3nr? =l
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25.

=sino =

o =sin 1 (l)
3

. . . . oo -1(1
Thus V is maximum, when semi vertical angle is sin ! (Ej

’
or -
[

W |-

First finding intersection point by solving the equation of two curves

x? +y% =16 ..(i)
and y2 =6x ...(0)
= x? +6x=16
= x2+6x-16=0

= x2+8x-2x-16=0
= x(x+8)—-2(x +8) =

= x+8)(x-2)=0

x=-8 (not possible Q y2 can not be — ve)
or x=2 (only allowed value) A

y + 23 / : BZ s

C
Area of OABCO = f6—y? -
I ’ Y K 0 @, 0)
2,23

I
N =
f—
oN

I

QT

N

+
NS

w»

—

=]

—
[
[

N
w

4 18
2 0
“\/ 2 =£\/ 2_x2 48 gin 12
2 a
S
V3 Vist12 s gsin- 1 -
312
L
18 |
4 4 8 2 8
= |V3 2+8£——}=%/_——+—n:— 3+
R R
.. Required are = 2(26 + 8 TE) +l(n42)
3 3 2
43 16 43 40
=——+—n+8n=——+—
3 3 3 3

ni?)«,(_i% +10m) sq. units



Examination Papers — 2008 51

x tan x .
2. I=[ —"" ix (i)
0 secx+tan x

Using property jg f(x) dx = jg f(a - x) dx, we have

©n  (m-x)tan (7 - X)

90 sec(n—x) +tan (- x)

J-(n X) (- tanx)
0 —secx—tanx

I= dx ...(ii)

n  T.tan x J-n x.tan x

0 secx+tan x 0 secx +tan x

Adding (i) and (ii) we have

21=nj”tade
0 secx+tan x
- ol =" gy
0 1+sinx
2a a
[f(x) = f(2a — x)] then jo f(x)dx=2. jo F(x) dx
= ZIZRXZXIR/Z ﬂdx
1+sinx
- J-fr/251nx+1 1dx
1+sinx
n/2 1
= — = dx
I j 1+ sinx
= I=nX_¢ J‘n/z; dx [UsingjlZ f(x)dx = _[u fla— x)dx}
2 0 1+cosx 0 0
2
2
= I:n——nr{/ ;dx
= 0 ZCOSZE
2
n2 T n/z
= I=———.I d
2 2%
n/2
! 2 tan X
= = -I.
) —ﬁ_ .
2
I:n— KLY 2X|:t&1‘1£—t2il‘10:|
2 2 4
2
I=T —x

Z
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27. Let

28.

x+2 2y+3 3z+4
4 5
Any general point on the line is
32, 4%—3/ 5L —4
2 3
Now, direction ratio if a point on the line is joined to (- 2, 3, — 4) are

4 —
N 3, A 9,57»+8

2 3
Now the distance is measured parallel to the plane

4x +12y-3z+1=0
4><3k+12x(4kz_9)—3x(5k;8j=0

=L

= 120 + 240 -54-51-8=0
31 -62=0
= A=2

The point required is (4, %, 2) .

2
Distance:\/(4+2)2 +(§— 3) +(2+4)?

\/36+ 36+—_\/§ _ 17 nits

Let there be x tickets of first class and y tickets of second class. Then the problem is to
max z = 400x + 300y
Subject to x +y < 200 x=20
x =20 v 4 X = 40
x +4x <200 (0, 200) [\ (20, 180)
5x <200 ¥\ (40, 160)
x <40
The shaded region in the graph represents the feasible
region which is proved.

L . e (200, 0)
e us evaluate the value of z at each corner point (20,0)
zat (20, 0), z=400 x 20 + 300 x 0 = 8000
zat (40, 0) =400 x 40 + 300 x 0 =16000
zat  (40,160) = 400 x 40 + 300 x 160 = 16000 + 48000 = 64000
zat  (20,180) =400 x 20 + 300 x 180 = 8000 + 54000 = 62000
max z = 64000 for x = 40, y =160

40 tickets of first class and 160 tickets of second class should be sold to earn maximum

profit of Rs. 64,000.
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29. A manis known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six. [CBSE 2005]
Sol.  Let E be the event that the man reports that six occurs in the throwing of the die and let S, be
the event that six occurs and S, be the event that six does not occur.
Then P (S5;) = Probability that six occurs = %
P (S, ) = Probability that six does not occur :%
P (E/S;) = Probability that the man reports that six occurs when six has actually occurred
on the die
= Probability that the man speaks the truth = %
P (E/S,) = Probability that the man reports that six occurs when six has not actually
occurred on the die
= Probability that the man does not speak the truth =1 —% = %
Thus, by Bayes’ theorem, we get
P (S, JE) = Probability that the report of the man that six has occurred is actually a six
1 3
P (Sy) P (E/$;) A 3
= / / = = -8- .
1 1 2 2 X4 t+t6 X4
Set-ll
a a+b a+2b
20. Let A=|a+2b a a+b

a+b a+2b a
Applying R; - R; + R, + R5, we have
3(a+b) 3(a+b) 3(a+b)
A=| a+2b a a+b
a+b a+2b a

Taking out 3(a +b) from 1st row, we have
1 1 1

A=3(a+b)|a+2b a a+b
a+b a+2b a

ApplyingC;y -C; -Cypand C, - C, —C3
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21.

22,

0 o0 1
A=3(a+b)| 26 —-b a+b
-b 2b a

Expanding along first row, we have
A=3(a+b)[L (4> -b?)]
=3(a+b)x 362 =92 (a+b)

Let] = In/z log sin x dx
0
n/2 . (m
= I= IO log sin (E - xjdx

= I= Ig/z log cos x dx
Adding (i) and (i) we have,
2] = Ig/z(log sin x+ log cos x) dx

2
= 2I= Ig/ log sin x cos x dx

2 sin X cos x
2

= 2] = /2 log sin 2 x — log 2) dx
0 g g

2
= 21:_[;/ log

= 2I= J:/z log sin 2x dx — jg/z log 2dx

Let 2x =t = dx:ﬂ

When x=0,%,t=0,rt
L [™1og sint dt - n
2] = 2J‘0 log sint dt — log 2.(2
—0lo  27=1-Tlog2
2
= 21-1=-Zlog2
2
= I:—Elog.’z

2

We have
(1+x2)i11+y:tan_ Ty
dx

Dividing each term by (1 + xz)

N——

()

...(i)

[Q [} fedx=[ fio dtx}
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ﬂ N 1 _tan” T x
dx 14 x? 1+ x>
Clearly, it is linear differential equation of the form % +P.y=Q
X
-1
So, P= and Q = fan ¥
1+x 1+x2
: 7 o -1
Integrating factor, I. F. = eIP dx _ e 11X =efan "X

Therefore, solution of given differential equation is
yxLF.=[QxILF.dx

-1
- y.etan_lx:."tan X tan” Ly dx
1+x2
-1
-1 tan " x
tan “xe
Let I:j 5 dx
1+x
1 tan~ Lx
Let o' ¢ = ¢ 5— dx = dt
1+x
Also tan_lleogt
= I:.[logtdt
= I=tlogt-t+C [Integrating by parts]
-1 -1
= [=e@ ¥ tan~ lx—eW@ ¥iC

Hence required solution is

-1 -1
yeln ¥ o X gan~ly_1y4C

-1
= y=(tan  lx—1)+Ce @0 ¥

27. The given system of linear equations.

3x—-2y+3z=38
2x+y—-z=1
4x -3y +2z=4

We write the system of linear equation in matrix form

13 =2 3~ 18]
2 1 -1 ='1

4 5 2] [
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3 -2 3 X
= A.X:B,whereAJZ 1 —1] H hﬂ
L4 -3 2' X:’y‘and3=’1’
1= X=A"B L | L]

Now, co-factors of matrix A are
Cr=Cn'""1@-3)=D*.(-)=-1
Cpo=(-D'"2.(4+4=(-13.8=-8
Cis=-D'"3.(-6-4=(-1*.(-10)=-10
Cor=(-12"Y-4+9=(-1%@E)=-5
Cop =(-1>"2.(6-12=(-1)* (-6)=-6
Cos =(-1)2F3(=9+8) =(-1)° (-1) =1
Ca=(1>"12-3)=(-1n*(-1=-1
Cyp=(-1)°"2(-3-6)=(-1)° .(-9)=9
Caun=(-13"3B+4=(-1°7=7

[-1 -5 -1]

ade:cT=|—8 g 9‘
|-10 1 7]
3 -2 3

and 1Al=[2 1 -1/=32-3)+2(4+4)+3(-6-4)

4 -3 2

—3x-1+2x8+3x-10=-3+16-30=—17
-1 -5 -1
.'.A‘lzad]’A:—l(—S -6 91

Al 17 -0 1|

7 |[No
w,X=A"1lB
FI PRI T
N Mz_ﬂ_s PRI
i 10 1 7
o f-s -5 113
- yi—— 1! 64 -6 L J
— —4 -17 1
2] 17]-s0 +1 +36L_£r_34t[21
x=1,y=2,z=3 +28J L 51J L3J

Where ¢ = matrix of co-factors of elements.
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OR
For elementary transformation we have, A = IA

2 5 3 1 00
(3411(010

1 6 2] [0 0 1]
Applying Ry = R;— R;
"1 -1 1—‘ 1 0 —1—‘
= 3 4 1'="01 0'A
1 6 2/ 00 1]
Applying R, - R, —3Ry, R3 >R3-Ry
1 -1 1 1 0 -1
= 0 7 2|=(-31 3]|A
0o 7 1 -1 0 2

Applying R, — ; R,

R
= 0o 1 == = A
LO 7 ZJ L—71 4] ZJ
Applying Ry > R{ + R,
o 1T 1 4]
7 7
‘o , 2| |81 3],
o7 114 %%
L L ]
Applying |R3 —->R3 417k2 |
1o 1 F 1 4]
| s 1 5
b ‘| ‘|7 7 7’A
00 -1 -1
L J i
| lap |
plyingR3—>R3

mo >yt b 2

-~ 7
o 1 72 173 7 3
7




58

TPK Math— XII

R4 —>R1_75R3, Ry, - R, +§R3

r 172 8
1 oo |7 421
2% B 1
R T
0 232 3
L 113 3 3
r2 8
“1721 21
5§ 1
Al
21 21 3
» 21
.
&3 3 3.
2 8 -7
_ 1 7
21 _
|_+14 7 7J

28. Let
S = Event of insurance of scooter driver
C = Event of insurance of Car driver
T = Event of insurance of Truck driver
and A = Event of meeting with an accident
Now, we have, P(S) = Probability of insurance of scooter driver

2000 2
= P(S="===
) 9000 9
P (C) =Probability of insurance of car driver
= PC)= 3000 _3
9000 9
P(T) = Probability of insurance of Truck driver
4000 4
= P(I)=——=—
@ 9000 9

and, P(A / S)=Probability that scooter driver meet. with an accident

= P(A/95=004
P (A / C) = Probability that car driver meet with an accident
= P(A/C)=0.06

P (A / T) = Probability that Truck driver meet with an accident

= P(A/T)=015
By Baye’s theorem, we have the required probability
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P(C).P(A / C)
P(S).P(A/ S)+ P(C) P(A/ C) + P(T).P(A / T)

3006
9

P(C/ A)=

2,004+ 3%006+2%x015
9 9 9

3 % 0.06 018

T 2% 004+ 3x006+4x015 008+ 018+ 0.60
018 18 9

29. Given, xX+2y=2 (1)

y-x=1 .. (if)
2x+y=7 .. (i)
On plotting these lines, we have

o

(2,3

©,

X' <€ . , . X
(@) D C
yﬁl,m - C_x
3
(4,-1) 2}&2

Area of required region

:.? 7;ydy— } (2—2y)dy—i (y—Ddy
-1 2 -1 1
3 3

2 2
1 y 2,1 Y
= |7y-<— —y— B
z{y ZL 2y -y~1 L yl
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=1(21—2+7+1)—(2—1+2+1)—(2—3—l W
2 2 2 2 2

+1
J=12-4-2=65q. units

Set—lll
20. We have
ab c
A=|b ¢ a
c ab

Applying C; - C+C, +C3, we have
(a+b+c¢) b ¢
A=|(a+b+c) c a

(a+b+¢) a b

taking out (a + b + ¢) from Ist column, we have

1 b c
A=@+b+c)|1l ¢ a
1 ab
Interchanging column into row, we have
111
A=(@a+b+c)|b ¢ a
c ab

ApplyingC; -C;-C, andC, - C, —C3, we have
0 0 1
A=(a+b+c)|b—c c—a a

c—a a-b b
Expanding along Ist row, we have
A=(@+b+0)[1(b-0)(a=b)—(c—a)?]

=(@+b+c)(ba—-b% —ca+bc—c? —a’® +2ac)
= A:(a+b+c)(ab+bc+ca—a2—b2—62)
= A:—(a+b+c)(a2+b2+02—ab —bc — ca)
= a=-l@ebrole-b? 400 -3

Here, (a+b + ¢) is positive as 4, b, c are all positive

and it is clear that (a — b)2+ - c)2 +(c— a)2 is also positive

Hence A=- % (a+b+c)[(a— b)2 +® - c)2 +(c— a)z]has negative value.
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21. Let I:]cot_l(l—x+x2)dx

0
= tanfl%dx [Q Cotlx:tanll}
1-x+x x
1-
= tan_lu X [Q1 can be written as x +1 — x]
1-x(1-x)

b
[tan_1x+tan_l(1—x)]dx |:Q tan_l{a_'- }ztan_1a+tan_1b}

1-ab

tan~ ' x dx +}tan_ 1 (1—x)dx
0

Il
O ey O O O = Oy

1 a a
tan_lxdx+jtan_1[1—(1—x)]dx 'Vq f(x)j( f(a—x)d)jj
0 L o

J
=2 ]tan “lxdy=2 }tan =1 x.1dx, integrating by parts, we get
0 0
1 F
=2 {tan_1x.x}0 —I 3 - xdx
pl+x
toox T
=2[tan” ' 1-0]- [ —dx=2-Z —[log (1 +x?)]
ol+x 4
T n
=E—(log2—log1)=5—log2 [Q log1=0]
22. We have the differential equation
xlogxﬂ +y=2logx
dx
L Ay, 12
dx xlogx x
It is linear differential equation of the from % +Py=0Q
x
So,Here P = 1 amszZ
x log x X

J

1
Now, LE. = plpdx _ Jxlogx " _ logllog xl

=log x
Hence, solution of given differential equationisy x I.F.= IQ x I.F dx
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= ylogxzj‘%.logxdx

2
(ogv* -

= ylogx:ZJ.%.logxdx:Z.

= ylogx=(logx)* +C
27. The given system of linear equations is
xX+y+z =4
2x+y—-3z =-9
2x—y+z =-1
We write the system of equation in Matrix form as

FRERRNNEN
2 -1 1 2] [-1]

= AX= _ wehave

LTS I
al 1 0L e

. A_lBP - :]1J9|J lzlp | -
) ]

Now, co-factors of A

Chp=CD'"1a-3=-2 Cp=(-1'"?@2+6)=-8
Cia=(-D'"3(2-2)=-4 Co=C-12"l1+1==-2
Cop=(-1**?(1-2)=-1; Cos =(-1)**%(-1-2)=3
Car=(-1>"1(-3-1)=-4 Cap=(-1)7"*(-3-2)=5

Caa=(-1°"°=(1-2=-1

{—2 -2
4] adj
A=)T= -8 -h 5 |

-4 3 -1]
Now, |Al=1(=2)-1(8) +1(- 4)
=—2-8-4=-14
A_1=adj.A
TAL
-2 _92 -4
-8 1 5 )
—4 -1 1 2 4
=L~ 3 J-_18 1 -5

14
-14 4 -3 1
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Now, X=A"'B

el 51
- Z:'ﬁi -3 1 ||-1]

( "‘ 8+(—18)+(—4)"‘
= y =1 "32+(-9) +5
|z| 1416+ 27 |
+(=1) [x][-14]
T
= | | 28 |=] 2

12 e )

x=-1,y=2andz= 3is the required solution.
OR

=

2 5 3
=3 41

1 6 3]

Therefore, for elementary row transformation, we have
A=TA

(2 5 3" [ 1 00

3 41 010

Ll 6 3J LO 0 IJ
Applying Ry - Ry =R

[1-1 0] 10 -1
3 4 1'=01 0'a
1 6 3/ o0 1]
Applying R, - R, - 3R,
1707 11 0 -1
07 1'-l3 1 3'a
1 6 3] [0 01

Applying R; - R5 — R,
(1 -1 0" ( 1
07 1 =31 3
LO 7 3J L—l

JAppIying Ry - Ry }-7 R,

o
|
—_
J—
S

o
N
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-4
10 L] 1421 _]
7 7 7 7
07 1]/=/53 1 3||A
07 3| |-1 0 2
AR }
. R,
Applying Ry — 7
SIS
1 31 é
— = — = — A
7 7 7 7
0 3 -1 0 2
L 1L ]
Applying {23 - R3 - 7_R2
1M1 r4 1 —4}
1 0 = - - =
1115 1 3%
01 —|=|= = _|A
7 7 7 7
00 2 2 —1J
L 1L
R
Applying R4 —>T3
10 Ll |4 1 A4
AN
== Z X \A
7 7 7 7
0 1 T
1 = |
i i 2 2
) 1 1
JApplying Ry >Ry =" R5,R, >R, —
R, 7 7
3 3 -
10 0 74 134 %
01 0|=]—= = Z1]A
7 14 2
0 01 ‘ -1 _1‘
1 = =
L 2 2
|Jr3 3 -1
14 2 6 3 -7]
Al 7_4_3 _t |—_{|—8 3 7
||Z 4 _21} ! L14 7 —7J
L 2 2]

28. The equations of the given curves are

x2+y2:1

(i)
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and, (x-1)%+@y-0)72=1 ..(ii)
Clearly, x? +y2 =1 represents a circle with centre at (0,0) and radius unity. Also,

(x—-1)%+ y2 =1 represents a circle with centre at (1, 0) and radius unity. To find the points of
intersection of the given curves, we solve (1) and (2) simultaneously.

Thus, 1-(x-1)2=1-x>

1 &Y 103
= 2x =1 = x:E R P (x,y,) A(3.75)
We find that the two curves intersect at [( A1

A1/2,J3/2and D(1/2,-J3/2). g HIT N

Since both the curves are symmetrical about x-axis. f( OB (1, 0) >
So, Required area =2 (Area OABCO) Ax KM
Now, we slice the area OABCO into vertical strips.
We observe that the vertical strips change their v &= 1P +y?=1
character at A(1 / 2,3 / 2). So. y

Area OABCO = Area OACO + Area CABC.

When area OACO is sliced into vertical strips, we find that each strip has its upper end on the
cirdle (x—1)% + (y— 0)2 = 1 and the lower end on x-axis. So, the approximating rectangle

shown in Fig. has, Length =y, Width = Ax and Area = y; Ax. As it can move from x =0 to
x=1/2.
Area OACO = 01/ 2y dx

. AreaOACO:j;/z D2 & [ QP(x, y;) lieson (x—1)2 +y2 =1
|.'.(x—1)2 +i/2=1:>y1 —,‘/ 1—(9(—1)q

L ]
Similarly, approximating rectangle in the region CABC has, Length, = y,, Width Axand Area

=Y, Ax. As it can move form x = E tox=1

1
Area CABC = /2 Yy dx { 1
. 2 b

= Area CABC = I11/2 1-x2 dx QQ4x, y,) lies on/x~ +y

:1|.'.x2 +y2 =l=y,=1

Hence, required area A is gi

A:z“(j/iz 1--1)2 dx+jll/2 ’“_ﬂﬂﬂo
2

Ll a1 xfT (Y,
= A_zhz'(x D) 1—(x—1)2+25m 1\ )J 7 kT)J

L —x* |
1
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—

N

= A:H—£+sinl(— )—sinl(—l)]>+<(sin1(1) ﬁ_smfl(l)
K I 4 2
B B ]
- 2 (2m4 2J

sg. units
4 9
6 |3

+

o |a
N a

29. Let
S = Event of insuring scooter driver
C = Event of insuring Car driver
T = Event of insuring Truck driver
and A = Event of meeting with an accident.

Now, we have
3000 3

15000 15
5000 5

15000 15
7000 7

15000 15
and, P(A / S) = Probability that scooter driver meet with an accident = 0.04
P (A / C) = Probability that car driver meet with an accident = 0.05
P (A / T) = Probability that Truck driver meet with an accident = 0.15
By Baye’s theorem, we have

P(S) = Probability of insuring scooter driver =

P(C) = Probability of insuring car driver =

P(T) = Probability of insuring Truck driver =

P(C)-P(A / C)
P(S).P(A/ S+ P(C).P(A/C)+P(T).P(A/T)

Required probability = P(C / A) =

5 005
_ 15
3 004+ %005+, %015
15 15 15
3 5 x 0.05
T 3x004+5x005+7 x 015
- 025
012 + 0.25 + 1.05

_025_ 25
142 142
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MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

Set-l
SECTION-A
- > 5 o -
1. Find the projectionof aonb if a.b =8and b = 2% + 6} + 3R
-
2. Write a unit vector in the direction of a = 2% — 6} +38.
— —
3. Write the value of p, for which a = 38 + 2§ + 9Rand b =5+ P+ 38 are parallel vectors.
4. If matrix A = (1 2 3), write AA', where A' is the transpose of matrix A.
2 3 4
5. Write the value of the determinant| 5 6 8
6x 9x 12x
6. Using principal value, evaluate the following:
. _1( ) 3Tr)
sin” | sin—
5
sec? x
7. Evaluate : I—dx .
3+tanx
1
8. Ifj (3x2 +2x + k) dx =0, find the value of k .

0
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10.

11.

12.

13.

14.

15.

16.

17.

18.

19.

20.

If the binary operation * on the set of integers Z, is defined by a*b=a+ 3b2, then find the
value of 2+ 4.
If A is an invertible matrix of order 3 and | Al=5, then find | adj. Al .

SECTION-B
N N > o > > N

If axb=cxdand axc=>bxd show that a — d is parallel to b — ¢, where a # d and
-> o
b#c.
Prove that: sin~ 1(é)+sin_l(£j+sin_l(ﬁj:£

5 13 65/ 2

OR

Solve for x: tan ! 3x + tan " 2x :g

Find the value of A so that the lines

1-x 7y-14 5z-10 7-7x y-5 6-z
= = and = = .
3 2 11 3A 1 5

are perpendicular to each other.

Solve the following differential equation:

dy .
—%+1y=cosx —sinx
dx
Find the particular solution, satisfying the given condition, for the following differential
equation:
ay_y
dx x

+Cosec(zj =0, y=0whenx=1
x

By using properties of determinants, prove the following:
x+4 2x 2x

2x  x+4  2x |=(Gx+4)4-x)?
2x 2x x+4

A die is thrown again and again until three sixes are obtained. Find the probability of
obtaining the third six in the sixth throw of the die.

Differentiate the following function w.r.t. x :
sinx

x + (sin x) ©%¥.
. 5 dx
X
Evaluate: J‘w
R
— 4)e”*
Evaluate : IH dx
(x-2)°

Prove that the relation R on the set A ={1, 2, 3, 4,5} given by R ={(a,b) : la—blis even }, is an
equivalence relation.
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21.

22,

23.

24.

25.

26.

27.

Findﬂ if (x% + _1/2)2 =xy.
dx

If y = 3 cos(log x) + 4 sin(log x), then show that x? X

4x -2y +5=0.

OR

dzy

dy

+y=0.

dx dx
Find the equation of the tangent to the curve y=./3x —2 which is parallel to the line

OR

Find the intervals in which the function f given by f(x) = x g %, x#0is
x

(1) increasing

Find the volume of the largest cylinder that can be inscribed in a sphere of radius r.
OR

(ii) decreasing.

SECTION-C

A tank with rectangular base and rectangular sides, open at the top is to be constructed so
that its depth is 2 m and volume is 8 m3 . Tf building of tank costs Rs. 70 per sq. metre for the

base and Rs. 45 per sq. metre for sides, what is the cost of least expensive tank?

A dietis to contain at least 80 units of Vitamin A and 100 units of minerals. Two foods F| and
F, are available. Food F, costs Rs. 4 per unit and F, costs Rs. 6 per unit. One unit of food F,
contains 3 units of Vitamin A and 4 units of minerals. One unit of food F2 contains 6 units of
Vitamin A and 3 units of minerals. Formulate this as a linear programming problem and find
graphically the minimum cost for diet that consists of mixture of these two foods and also
meets the minimal nutritional requirements.

Three bags contain balls as shown in the table below:

Bag Number of Number of Black| Number of Red
White balls balls balls
I 1 2 3
II 2 1 1
11T 4 3 2

A bag is chosen at random and two balls are drawn from it. They happen to be white and

red. What is the probability that they came from the III bag?

Using matrices, solve the following system of equations:

2x -3y +5z=11
3x+2y—4z=-5
X+y—-2z=-3

T Cosx

Evaluate: z[ e

COsX —COSX

e +e
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OR
n/2

Evaluate: I(2 log sin x — log sin 2x) dx .
0
28. Using the method of integration, find the area of the region bounded by the lines
2x+y=4, 3x—-2y=6andx—-3y+5=0.
29. Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular to each
of the planes x + 2y + 3z=5and 3x + 3y +z=0.

Set-ll

Only those questions, not included in Set I, are given.
2. Evaluate: jsecz (7 = x)dx

7. Write a unit vector in the direction of Z =2b+ } +28.
11. Differentiate the following function w.r.t. x :
y=(sinx)* +sin 1 Vx.
z-3 x—lzy—1:6—z

18. Find the value of A so that the lines 1-x _y- 2 = and
3 2% 2 3\ 1 7

perpendicular to each other.

19. Solve the following differential equation :
(1 +x2)ﬂ+y= tan ! x.
dx
21. Using the properties of determinants, prove the following;:
a b c
a-b b-c c—a|=a’+b> +c> - 3abc.
b+c c+a a+b

23. Two groups are competing for the position on the Board of Directors of a corporation. The

probabilities that the first and the second groups will win are 0.6 and 0.4 respectively.

Further, if the first group wins, the probability of introducing a new product is 0.7 and the

corresponding probability is 0.3, if the second group wins. Find the probability that the new
product was introduced by the second group.

26. Prove that the curves y2 =4x and x> =4y divide the area of the square bounded by
x=0, x=4, y=4and y = Ointo three equal parts.

Set-lll
Only those questions, not included in Set I and Set II, are given.
1+logx)?
ﬂ dx
x

4. Evaluate: J‘
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9.

15.

17.

19.

20.

24.
27.

- —
Find the angle between two vectors a and b with magnitudes 1 and 2 respectively and when
> >

lax bl=+/3.

Using properties of determinants, prove the following:

1+a% -b? 2ab ~2b
2ab 1-a% +b? 2a =(1+az+bz)3
2b —2a 1-a%-b?
Differentiate the following function w.r.t. x :
(x) cosx (sin x)tanx

Solve the following differential equation:
xlogxﬂ +y=2logx.
dx

Find the value of A so that the following lines are perpendicular to each other.
x-5 2-y 1-z x 2y+1 1-z
5.+2 5 -1 1 4 @ -3°

Find the area of the region enclosed between the two circles X%+ y2 —9and(x - 3)% + y2 =9.

There are three coins. One is a two headed coin (having head on both faces), another is a
biased coin that comes up tail 25% of the times and the third is an unbiased coin. One of the
three coins is chosen at random and tossed, it shows heads, what is the probability that it was
the two headed coin?

SOLUTIONS

Set-l
SECTION-A
- -
1. Given a.b=38
-
b =28+ 6§+ 38
- —>
- 2 a.b
We know projection of 2 on b =—
bl
-8 .8
N4+36+9 7
N
2. Given a=25-6}+ 3R
-

- a
Unit vector in the direction of a = — = §
[ al
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. ;20 -6+ 3k
J4+36+9
= &:2$_§}+§;§
7 7 7
> > S5 >
3. Since a Il b, therefore a =\ b
- 342§ + 9B =a (P + pf + 38)
= A=3,2=2p,9=3L
2
or A=3,p=—
P 3
4. Given A=(12 3)
1
A':|(2R
(3)
AA"=(1x1+2x2+3x 3)=(14)
2 3 4
5. Given determinant| Al=|5 6 8
6x 9x 12x
2 3 4
= |Al=3x|5 6 8|=0 QR;=R3)
2 3 4
6. 3 _,_ 2
5 5
3n

7 [ g

3+ tan x
Let 3+tanx=t

sec? xdx = dt
2
d
J- sec” x dx = _t
3+ tan x t
=logltl+c
=log!3 +tanxl+¢
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8. }@x2+2x+bdx:0
0
1
[53 92 |
= ‘—3 +5 +kx‘ =0
L Jo
= 1+1+k=0 = k=-2

9. Givena*bh=a+ 3b> Y a,bez
2¢4=2+3x4%=2+48=50.
10. Given |Al=5
We know ladj. Al = 1AI?
ladj. Al =52 =25

SECTION-B
- - -> > - - > 5 >
11. a - d will be parallelto b — c,if (a —d)x(b -¢c)=0
- - e e e T e e S S
Now (a—d)yx(b-c)=axb-—axc—dxb+dxc
B e e S S
=axb-axc+bxd-cxd
- -
=0 [Q given ax b =

(a—d) Il (b-0)

12. We know

sin ' x +sin ! Y= sin_l(x\/l —y2 +y\/1 - x?)

. -1 (4) . _1(5 ) . _1(16)
s — |+ sm — |+ sIn -

5 13 65

con (22 T (19)
5 169 13 25 65

. _1(4 12 5 3) . _1(16)

= Sin — X — 4+ — X— ]+ SIn -

5 13 13 5 65

.1 (63) ) _1(16)
=sin” ' |—|+sin | —
65 65

= — =sin0 = —Zzsinze

65

2 2 _632  (65+63)(65- 63

= c0529:1—632:65 263 :( il )(2 )
65 65 65

. (i)
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= cos29:E CosezE
65

657
Equation (i) becomes

| (63) . (16) (63) (16)
sin” | —|+sin | —|=cos +sin” | —
65 65 65 65

T . -1 -1 T
= — sin " A+cos  A=—
z ° ]
OR
Given, tan ! 3x + tan ! 2x = g
“1( 3x|+2x 1 ) 1 ox+y
= tan ﬂ tan " x + tan =tan = ——~
mil Q Y 1-xy
><2x 4
= 5x -1
1-6x2
= 2
5x=1-6x
= 2
6x° +5x—-1=0
2 p—
= 6x° +6x—x-1=0
6x(x+1)-1(x+1)=0
— 1 (6x-1)(x+1)=
x=— or x=-1
=
13. The given lines
1-x 7y-14 5z-10
3 21 11
and 73Zx 315 1 are rearranged to get
x-1 _y-2 _z—2 .
IS0 s ... (i)
7 5
x-1 y-5 z-6 ..
_37/ 1 _5 ... (i)

Direction ratios of lines are
?_k 11 an -3\

As the lines are perpendicular
—3( 37”] 2k 1+—( 5)=0
7 7

- 9r 2%_11 0
7 7
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14.

15.

11

= —r=11
7
= A=7
Given differential equation
% + 1y = cos x — sin x is a linear differential equation of the type % +Py=Q.
x x

Here LE=ell® — o
Its solution is given by
= yexzjex(cosx—sinx)dx
= yexzjex cosxdx—jex sin x dx

Integrate by parts
= ye' =e* cosx—j—sinxexdx—jex sin dx

ye' =e* cosx+C

= y=cosx+Ce ¥
dy_y + cosec(z) =0 .. (i)
dx «x X

It is a homogeneous differential equation,

Let I=v = y=uvx
x
dx dx
(Substituting in equation (7))
dv
= U+ X— =0 — Cosecv
dx
dv
= X — = — cosecv
dx
dv dx . dx
= =-— = sinvdv=—-—
cosecv x x
Integrating both sides
Isinvdv:— E = —cosv = —loglx|+C
x
= cosv =loglxl +C
or coszzloglxI+C
x

Giveny =0, when x=1
= cos0=loglll+C
= 1=C

Hence, solution of given differential equation is cos? = loglxl+1.
x
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x+4 2x 2x

16. LetlAl=| 2x x+4 2x

17.

18.

2x 2x x+4

ApplyC1 —=>C+Cy, +Cy
5x+4 2x 2x
[Al=|5x+4 x+4 2x
5x+4 2x «x+4

Take 5x + 4 common from C;

1 2x 2x
[Al=Gx+4)|1 x+4 2x
1 2x x+4
Apply Ry >R, —Ry; R3g > R5 - Ry
1 2x 2x
[Al=5x+4)|0 4-x O
0 0 4-x

Expanding along C,, we get
| Al=(5x + 4)(4 - ©)>=RH.S.
If there is third 6 in 6th throw, then five earlier throws should result in two 6.

Hence takingn=>5, p:%, q:%

P(2sixes) = P(5,2)=>Cypq°

! 2 3
= P(2sixes) = St (lj (E) _ 10 x 125

21316/ \6 65
P(3 sixes in 6 throws) = 10125 1 _1250 625
6 6 6% 3x6
Let y=x1% 4 (sin x) %
Let u=x%"% and v = (sin x)°**
Then, y=u-+v
= W du do (i)
dx dx dx

Now, u = x5nX

Taking log both sides, we get

= logu = sin xlog x
Differentiating w.r.t. x

1du sinx
——=——+logx.cosx
u dx x

=
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19.

N @:xsmx[sinx 1
dx x
Similarly taking log onv

+ log x.cos x

]

= (sin x) “**

logv = cos x log sin x
Differentiating w. r. t. x

1 dv CoS X

——=co

sx.—— + log sin x.(—sin x)
v dx sin x

CosXx
[

d . . .
d_v =(sin x) cos x.cotx — sin x.log sin x]
X

Form (i), we have
dy _ xsinx{sin x

y —— +log x.cos x} + (sin x) “®*[cos x. cot x — sin x.1og sin x]
x x

Let I :J‘ e’ dx
J5 —dex —e2x
Supposee® =t = e*dx = dt
T :J- dt :J- dt
Vp=at=t2 [ (12 + 4t -5)
oo dt
—(t? +4t+4-9)
= J|= at =sin_1—t+2+C
32 —(t+2)2 3

OR
Let]l= (x=4e

(x-2)°
_ f{ﬂ} "

(x-2)°
=J~ e’ dx ~ I e’ dx

(x-2? ~(x-2°
_ e +2J- e’ dx —2_[ e’ dx
B N N
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20. The relation given is

21.

R ={(a,b):la —blis even} where
a,beA={1,23,4,5
To check: Reflexivity
LetacA
Then aRaasla — al = 0 which is even.
(a, a) € R. Hence R is reflexive.
To check: Symmetry
Let(a,b) eR la—0bliseven
== b —alis even
= (b—-a)eR.
Hence R is symmetric.
To check: Transitivity
Let(a,b) eRand (b, ¢) eR
= la-bliseven and |b — clis also even.
Then,
la—cl=l(a-b)+@®—-c)l <la-bl+lb—cl
even even
la—cl=even
So, (a,¢c) eR.
It is transitive.
As R is reflexive, symmetric as well as transitive, it is an equivalence relation.
Given equation is

) =xy

Differentiating w.r.t. x

(x* +y?

= 2(x2 +y2) (2x+ Zyﬂj = xﬂ+y
dx d

X
= 2(x2 + yz).2yﬂ - xﬂ =y - 4(x2 + yz)x
dx dx

ﬂ_ y—4x(x2 +y2)
dx  4y(x? +y*) - x
OR
y = 3 cos(log x) + 4 sin(log x)
Differentiating w.r.t. x
dy —3sin(logx) 4 cos(logx)
= —= +

dx X X

= x% = -3 sin(log x) + 4 cos(log x)
X
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22,

Differentiating again w.r.t. x

2 _ .
N xﬂ +ﬂ _ 3cos(logx)  4sin(log x)

dx2  dx x x

2
= x2u+xﬂ:—y

dx? dx

2
= x2u+xﬂ+y20
dxz dx
Given curveisy =+/3x -2
dy _ 1x3

dx 24/3x-2
Since tangent is parallel to line
4x -2y +5=0
= i slope of line = _3
-2 24 3x -2
g9
4(3x-2)
41

= 48x-32=9 = xX=—
48

Substituting value of x in (i)
3xdl_,_ 2.3
48 16 4
41

. . 3
Thus point of tangency is (— , —j
p gency 81

Equation of tangent is
3 ([, 41
4y-3

= — 487
48x — 414
24
— 24y -18=48x - 41

= 48x — 24y — 23 = 0 is the equation of tangent.
OR

Given f(x) = x3 +L
x3
=37 -
X
30 -1 3 -t +x? 41
x4 x4

Butx* +x2 +1,x* are always >0
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f'x)=0=>x=+%1

Intervals x-1 x+1 sign of f'(x)
x<-1 -ve —ve +ve
-1l<x<1 -ve +ve —ve
x>1 +ve +ve +ve

Given function is increasing V x €(— o, 1) U(1, «) and is decreasing V x (-1, 1).

SECTION-C
23. Let a right circular cylinder of radius ‘R” and height "H' is inscribed in the sphere of given
radius ‘.
2
R? + H” _ r?

4
Let V be the volume of the cylinder.

Then, V = tR2H

= V= n[rz ——jH (i)

Differentiating both sides w.r.t. H
dV _ 5 3uH?
—=T7r°c -
dH 4

For maximum volume d—V =0
dH

2 2
3nH -l = H2 :4L or 2
4 3 V3
Differentiating (i) again w.r.t. H
A’V enH __ d*V
=— =
dH? 4 gH?

—61

H =ir 4 ﬁ

J3

Volume is maximum when height of the cylinder is %r.

2 .
Substituting H = —r in (i), we get
J3

[2 4r2} 2 a2 2
Vinax =T 175 — e
4x3).3 3 J3

4nr3

3J3

cubic units.
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OR
Let the length and breadth of the tank are L and B.

Volume:8:2LB:>B:% (D)

The surface area of the tank, S= Area of Base + Area of 4 Walls
=LB+2(B+L)-2
=LB+4B+4L

The cost of constructing the tank is
C =70(LB) + 45(4B + 4L)

= 70(L . é) + 180(é + L)
L L

= C:280+180(%+L) ... (i)
Differentiating both sides w.r.t. L
ac _ 720 149 ... (i)
dL 12

For minimisation d—C =0
dL

= 720 _ 180
Lz
2-720_4
180
= L=2
Differentiating (iif) again w.r.t. L
2

d_C = @ >0VL>0

arz 1’

Cost is minimum when L = 2
From (i), B=2
Minimum cost = 280 + 180 (% + 2) (from (if))

=280 +720
=Rs 1000

24. Let x units of food F; and y units of food F, are required to be mixed.
Cost = Z = 4x + 6y is to be minimised subject to following constraints.
3x + 6y >80
4x + 3y 2100
x20,y20
To solve the LPP graphically the graph is plotted as shown.
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25.

A

The shaded regions in the graph is the feasible solution ot the problem. The corner points are

A(O, 100), B(24, é) and C (80 , 0). The cost at these points will be
3 3 3

7], =4x0+6x 0 _Rs200
A 3

7] —4x2416xF_Rs104
B 3

80 320

Z] =4 x—+0=Rs —=Rs 106.67
= 3 3

Thus cost will be minimum if 24 units of F1 and 4/3 units of F2 are mixed. The minimum cost
is Rs 104.

The distribution of balls in the three bags as per the question is shown below.

Bag Number of Number of Number of red Total balls
white balls black balls balls
1 1 2 3
11 2 1 1
111 4 3 2

As bags are randomly choosen

P(bagl) = P(bag II) = P(bag III) = 13

Let E be the event that one white and one red ball is drawn.
'c;x%C; 3x2 1

5, T 6x5 5

P(E/bag ) =
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2 1
P(E/bag )= 1% €1 _2x2 1
ic,  4x3 3
4C1><2C1 4x2x2 2
P(E/bag ITI) = _ _2

9C2 9x8 9

Now, required probability
P(bag I1I). P(E / bag III)

P(bag I). P(E / bag I) + P(bag II). P(E / bag II) + P (baglll). P (E / bagllI)

1

= P(bag IlI/E) =

26. Given system of equations is
2x -3y +5z=11
3x+2y—4z=-5
X+y—-2z=-3
The equations can be expressed as matrix equation AX = B
2 -3 5)(x 11
= 0
| —4||y|=’|—5||K1| 1|
-2)\z) \-3)
X=A"B
Now, [Al=2(—4+4)+ 3(-6 +4) +5(3 - 2)
= —6+5=-1»0=A"exists.
The cofactors of elements of A are
Ciy1=0 Cpp=2 Cy3=1
Cyy=-1 Cyp=-9 Cy3=-5
C31=2 C3 =23 Cyxy=13

0 2 1

Matrix of cofactors = | -1 —J

—5|k2 23 13)
(0 -1 23
Ad'A:|2 —
23|t1 -5 13J
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(O -1 2

Vo a1l o | QAlzi(Ade))
2| | | | [ |Al
1 -5 13)
A ho a2l Fooss—e |
X=|y|=—|2 -9
u Ll 23||J§|=J~|2i+45—69|:||2'—§
13)\-3) 11+25-39) \3)

Hence solution of given equationsisx=1,y=2,z= 3.

T Ccosx
Let] = e dx (D)
e %% + €o! sfn X) . .
= 2 e g e (Qjof(x) w=[ofla= dx.j.(ii)
—C@X COSX
Adding’ (i) and (11), we get
T cosx —COSsX T T -
2= O—cosx o 05T dx = dx :x]o =T = I :E
+e
o I o
Let] 7(2 log sin x — log sin 2x)dx ()
0
Y
2 a a
= I= L(2 log smk —X)- log sin 2\ }J dx (Qj‘of(x) dx:jof(ﬂ—x) dxj

8
= I= IEZlogcosa{JI log§F1n 2x)dx (TE Y|

.. (if)
Adding (i) and (ii), we get

N
—
Il

2logsin x + 2log cosx — 2 log sin 2x

= 2I = |2[log sin x + log cos x — log sin 2x]dx

SCe—a o —a =
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2 sin x cos x

T
o . 17 1 T3
j‘ sinxcosx T _J‘ 1 1;
0
n
= ==
2

Iog =

28. The lines are plotted on the graph as shown.

v

AreaofAABC:]\x+5dx—jl(4—2x)dx—?3x_6dx
1 3 2 2

14 2\
sel| fax-2]] -
+ x)1 kx Jl
(8+20—%—) 8—4- 4+1)——(24 24-6+12)
9120

15 15

:——1—3:——4:quuareunits.
2 2 2

4

122 1
(2 2

3x2 1
[7 - 6"J |

2
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29. The equation of plane through (-1, 3, 2) can be expressed as
Ax+1)+Bly-3)+C(z-2)=0 . (D)
As the required plane is perpendicular to x + 2y + 3z=5and 3x + 3y +z=0, we get
A+2B+3C=0
3A+3B+C=0
A B C A B C
= = > — ==
2-9 9-1 3-6 -7 8 -3
Direction ratios of normal to the required plane are -7, 8, -3.
Hence equation of the plane will be
7(x+1)+8y-3)-3z-2)=0
= 7x-7+8y-24-3z+6=0
or 7x-8y+3z+25=0
Set-l
2. LetlI= I sec2(7 — X)dx
tan(7 —
_ an(7 — x) L
-1
=—tan(7 —x)+C
N
7. Given b :2§+§+2ﬁ
—>
2 b
Unit vector in the direction of b =—- =9
bl
o Beprok 25 14 24
I22 +12 422 3 3 3
11. Lety=(sinx)* +sin 1 x

Suppose z = (sin x)*
Taking log on both sides
logz = xlogsin x
Differentiating both sides w.r.t. x
1dz  cosx

X + log sin x
z dx sin x

= % = (sin x)* (x cot x + log sin x)
X

1 1
J1T—x 24x

1
2 Jx(1-2)

% = (sin x)* [x cos x + log sin x] +
x

= (sin x)* (x cos x + log sin x) +
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18. The given lines can be expressed as
x-1 y-2 z-3
3 a2
x-1 y-1 z-6
3 1 7
The direction ratios of these lines are respectively -3, 2, 2and 3,1, - 7.
Since the lines are perpendicular, therefore
=3(3%) +2M(1) +2(-7) =0
= 9A+20-14=0
= 7A=14=>r=-2
19. Given differential equation is

(1 +x2)%+y: tan ! x
X

and

The equation can be expressed as

ﬂ+ y  tan"lx

dx 1+x2 1+x2

This is a linear differential equation of the type % +Py=Q
x

dx
-1
Here . F=¢ 1+x% —ptan ¥

Its solution is given by

-1 -1, tan"'x )
tan " x =J‘etan L . (0)

ye
1+ x2

Ty tan 1 x

2

dx

Suppose I = jetan
1+x

1

Lettan ~x=t

dx = dt
1+x

= I=[e.tdt
Integrating by parts, we get
I=te! —[eldt

= I=tel —el +C

-1
= I=e" Ytan lx-1)+C

From (i)
tan~1x tan~lx -1
ye =e (tan " x-1)+C
-1
= y=tan 'x—1+Ce ™ ¥ which is the solution of given differential equation.
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a b c
21. LetlAl=la-b b-c c—a| ApplyC; -C; +C, +C5
b+c c+a a+b
a+b+c b c
Al = 0 b-c c-a
2a+b+c¢) c+a a+b
Taking (a + b + ¢) common from C;
1 b c
|Al=(a+b+c¢c)0 b-c c—a
2 c+a a+b
Apply R - R3 - 2R
1 b c
l[Al=(a+b+c¢)0 b-c c—a
0 c+a-2b a+b-2c

Expand along C; to get
[Al=(a+b+)[(b-c)a+b—-2c)—(c+a—2b)(c—a)
:(11+b+c)[ab+b2 —2bc —ac — cb + 2¢? —(c2 —ac+ac - a? — 2bc + 2ab)]
=(a+b+ c)(u2 +b2 +c? —ab—be - ca)
=% +b> +c> - 3abc=RHS

23. P(G;)=0.6 P(Gy)=04

Let E is the event of introducing new product then

P(E/G;)=0.7 P(E/Gp)=0.3

To find P(Gy; /E)

Using Baye’s theorem we get
P(Gy).P(E / Gyp)

P(Gp).P(E/ Gy) + P(Gyp)-P(E/ Gyp)
04x0.3

T 06x07+04x03
012

~ 042+ 012

PGy /E) =

26. We plot the curves y2 —4xand x? = 4y and also the various areas of the square.

To show that area of regions I =1 =1II

Area of region [ = [4dx — |2 xdx
ot
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37274
=4x-2%
4 3/2
=16 — — x 8 =— square units
Area of Region I = 2ff \/i dx — if3 dx
0x2
47
= 2%3( 3/2 —Ji—ZJ
0
4 g 64 _128-64 64
3 12 12 12
4 2
Area of Region III = l X dx
4
X 64 16
= :l =— = square units.
Thus, the curves y 2 4%

y2=4x

v

1 .
= 3 square units

d x = 4y divide the area of given square into three equal parts.

Set-lll
1+1
4 Let]=- IH&
Letl +logx=t
Lp—
X
t3
I:It2dt:—+c
3
3
_(A+logn)” -
3
- -
9. Givenlax bl=43
= absind=+3
= 1x2sin0=+3 Qa=1, b=2)
. V3
sin =—
2

= 0= % radians.
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1+a% -b2 2ab —2b
LetlAl= 2ab 1-a% +b2 2a
2b -2a 1-a% —p?
1+a% +p2 0 b—ba® -3
Al = 2ab 1-a? +p? 2a
2b 24 1-a% -b?

Taking 1 + a* +b? common from R,

1 0 -b
lAl=(1+a’® +b%) |2ab 1-4a?% +b2 2a
2b —2a 1-a% -b?
Apply Ry, > R, —aRj
1 0 -b
lAl=1+a% +b%)| 0 1+a%+b% a+a® +ab?
2b —2a 1-a% -b?
Taking 1 + 2> +b? common from R,
1 0 -b
lAl=1+a% +bH)% 0 1 a

2 —2a 1-a®-b?
1 0 b
lAl=(1+a® +b%)%|0 1 a
0 —2a 1-a°+b?
Expanding along C, we get
lAl=(1 +a? +b%)2[1(1 — a® +b? +24%)]
=(1+a% +b%)3 =RHS

Let y = x“** 4 (sin x) "~
Letu=x %", v = (sin x) ™"
Taking log on both side

logu = cos x.log x, logv = tan x log sin x
Differentiating w.r.t. x
1 du 1 1dv  tanx.cosx

—— =cosx.— + log x(— sin x), —— = —————— + log sin x. sec? x
u dx X v dx sin x

.. (i)
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19.

20.

24.

du _ xcosx(cosx

un tanx (
dx X

—sinxlog x), =(sin x) 1+sec? x log sin x)

& F

From (i) we get
ﬂ — yCosx (&SX
dx X
Given differential equation is

xlogxﬂer:Zlogx
dx

tanx

—sinxlog x) + (sin x) [T+ sec? x log sin x]

This can be rearranged as
dy, y _2

dx xlogx «x

It is a linear differential equation of the type % +Py=Q
x

1
dx
Now, IF = erlng = plog(logx) _ log x

Its solution is given by

ylogx = jlogx%dx

2
- ylogx:2(log2x) +C Q[ f(x).f'(x) dx =[f(x)]? +C

= y=logx+ S
log x
The given lines on rearrangement are expressed as
x-5 y-2 z-1 x y+1/2 z-1
52 5 1 1 a3
The direction ratios of the two lines are respectively
5L +2,-51and1, 22,3
As the lines are perpendicular,
Gr+2)x1-521) +1(3)=0
= 5L+2-10L+3=0
= Sr=-5=1r=1
Hence A =1 for lines to be perpendicular.
The two circles are re-arranged and expressed as
y?=9-x2 N0
y2 =9 (x- 3)? ... (i)
To find the point of intersection of the circles we equate y2
= 9-x2=9-(x-3)?

= 9-x2=9-x%>_9+6x

which is the solution of the given differential equation
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Ya
= x=3
. A . . x2+y2 =
The circles are shown in the figure and the shaded
area is the required area.
Now, area of shaded region X
[3 1 o
—Z‘J‘\/9 (x - 3) dx+J'\/9 x“dx
0
‘L 3 J‘ % (e
2 v

3/2
:2|—x;3ﬂ9—(X—3)2 +%sin1—x;3} L—\/9 x2 +2s1n 1£}3

0

|— sir(~1 1 T9 . 1 9 9. 1
9_— J_l J_ sm 1) 2 “sin " 1- 0 — " — 7 sin_
1TL|:4 Q L 2 r( 2) 2 (T) Ez sV 1 2 zJ

]
B33 9x 9x| [9r 333 9
472 276 22] 272 42 276
93 3n 9n 9n 9 Varl [-9
=g 22 o1 2z Z _ N3ml_,l 9 ¢
{84448 4'{34?42431
e 18nl) Tl
J
9J3  12n 943
=2 _T —— |= 6m — —— square units.

27. The three coins C;, C, and C 5 are choosen randomly.
1
P(Cy) =P(Cy) =P(C3) =3

Let E be the event that coin shows head.
Then, P(E/Cqy)=1
3

7 1
P(E/C )—%1 P(E/C3) =7

To find: P(C,/E)
From Baye’s theorem, we have
P(Cy).P(E/ Cy)
P(C1/E) = P(CT) - PEE7/C)F P(Co)P(E/Cy) FP(C3) P(E/C3)

1.4 1
3 _ 3
l><1+lxé+l><l l(l+§ _W
3 3 4 3 2 3 4 2
= J1T 4 4
3 1
14— 4~ 4+3+2 9
4 2

Thus, probability of getting head from the two headed coin is ;1 .
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Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Examination paper (Delhi) — 2009.

Set—|

SECTION-A
1. Find the value of 'f(3x+y _yj—(l 2]
. 1n evalueor x, 1 Zy—x 3 = _5 3

2. Let*beabinary operation on N given by a*b= HCF (g, b) a, b, eN. Write the value of 22 * 4.
1

7

3. Evaluate:

J.O V1 - x?
cosvx
Jx

5. Write the principal value of, cos ! (cos 7?“)

dx.

dx.

4. Evaluate: _[

a-b b-c c-a

6. Write the value of the following determinant:|b-c c—-a a-b
c—a a-b b-c

4

7. Find the value of x, from the following;: oy

_)
8. Find the value of p, if (2 + 6} + 27&) x (P + 3}3 + pl@) =0.
9. Write the direction cosines of a line equally inclined to the three coordinate axes.

- e -
10. If p is a unit vector and (x— p).(x+ p) =80, then find | x|.

SECTION-B

11. The length x of a rectangle is decreasing at the rate of 5 cm/minute and the width y is
increasing at the rate of 4 cm/minute. When x =8 cm and y = 6 c¢m, find the rate of change of
(a) the perimeter, (b) the area of the rectangle.
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12.

13.

14.

15.

16.

17.

18.

19.

20.

21.

OR
Find the intervals in which the function f given by f(x) = sin x + cosx, 0 < x < 2m, is strictly
increasing or strictly decreasing.

.2
If sin y = x sin(a + y), prove that dy _ w_
dx sin a
OR
If (cos x)” = (sin y)", find dy
dx
j ,ifnis odd
Let f:N — N be defined by f(r) = forallneN.

[ —,if nis even
2’

Find whether the function fis bijective.

d
N5 — 4x — 2x2

Evaluate : J.

OR

-1

Evaluate : Ix sin™" xdx

sin !

2
,showthat(l—xz)ﬂ— dy -y=0.
1— X2 dxz dx
On a multiple choice examination with three possible answers (out of which only one is
correct) for each of the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing?

Ify=

1 1+p 1+p+g
Using properties of determinants, prove the following:|2 3+2p 1+ 3p+2g|=1
3 6+3p 1+6p+3q

Solve the following differential equation : x% =y —xtan (1)
x x

Solve the following differential equation : cos? x% + 1y = tan x.
x

Find the shortest distance between the following two lines :

o+ @-nf+ Dk

—

r=28 -5 - R +peb+§+ 28
.14 1+sinx —sm )
Prove the following : cot ( Filisncd 1 nl\ — &S ;[9, %
_ 4

OR

Solve for x: 2 tan ! (cos x) = tan -1 (2cosec x)
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22,

23.

24.

25.

26.

27.

28.

29.

The scalar product of the vector P+ } + R with the unit vector along the sum of vectors
2%+ 4} — 5B and 28 + 2; +3Ris equal to one. Find the value of A.

SECTION-C
Find the equation of the plane determined by the points A3,-1,2),B(52,4) and C(-1, -1, 6).
Also find the distance of the point P(6, 5, 9) from the plane.
Find the area of the region included between the parabola y2 = x and the line x +y =2.

K xdx
Evaluate : I 3 5

o4~ cos x+b?sin? x

Using matrices, solve the following system of equations :

X+y+z=06
x+2z2=7
3x+y+z=12
OR
(3 0 -1
Obtain the inverse of the following matrix, using elementary operations: A="2 3 0 .

0 4 1]

Coloured balls are distributed in three bags as shown in the following table :

Bag Colour of the ball
Black White Red
I 1 2 3
II 2 4 1
I 4 5 3

A bag is selected at random and then two balls are randomly drawn from the selected bag.
They happen to be black and red. What is the probability that they came from bag I?

A dealer wishes to purchase a number of fans and sewing machines. He has only Rs. 5,760
to invest and has a space for at most 20 items. A fan costs him Rs. 360 and a sewing machine
Rs. 240. His expectation is that he can sell a fan at a profit of Rs. 22 and a sewing machine at
a profit of Rs. 18. Assuming that he can sell all the items that he can buy, how should he
invest his money in order to maximize the profit? Formulate this as a linear programming
problem and solve it graphically.

If the sum of the hypotenuse and a side of a right angled triangle is given, show that the area
of the triangle is maximum when the angle between them is %

OR

A manufacturer can sell x items at a price of Rs. (5 - %} each. The cost price of x items is

Rs. (% + 500). Find the number of items he should sell to earn maximum profit.
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Set-ll

Only those questions, not included in Set I, are given

sin Vx
-G

2. Evaluate: I dx

Jx
. L[ XY
5. Find the value of y, if
X

11. Ify=3e?* +2¢3%, prove that
2
Y 5 ey
dx? dx
18. Find the shortest distance between the following two lines:
-
r=0+20)8+ (1 -0 + AR
N
r=28+5—B+p3h-55+28).
19. Form the differential equation of the family of circles touching the y axis at origin.
21. Using properties of determinants, prove the following:
xX+y x X
S5x+4y 4x 2x =x3
10x +8y 8x 3x
25. Find the area of the region included between the parabola 4y = 3x% and the line
3x -2y +12=0.
29. Coloured balls are distributed in three bags as shown in the following table:
Bag Colour of the ball
Black White Red
1 2 1 3
I 4 2 1
11 5 4 3
A bag is selected at random and then two balls are randomly drawn from the selected bag.
They happen to be white and red. What is the probability that they came from bag II?
Set-Ill
Only those questions, not included in Set I and Set II are given
2
7. Evaluate: .[ sec” x dx
x

10. Find the value of x from the following :
(2x—y ?‘] (6 5
| =|
) 3
-2 }

ST
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13.

14.

16.

18.

23.
26.

Find the shortest distance between the following two lines:
-
r=F+28+ 38 + ¢ - 35+ 2B);

Y —(a+208+ G+ 30f+ 6+

Form the differential equation representing the family of curves given by (x — a) 25 2]/2 =a?,

where 7 is an arbitrary constant.
Using properties of determinants, prove the following:
1+x 1 1
1 1+y 1 |=xyz+xy+yz+zx
1 1 1+z

If y = e (sin x + cos x), then show that
2

Yy _,dy

dx2 dx

Find the area of the region bounded by the curves y2 = 4axand x? = 4ay.

+2y=0

A man is known to speak the truth 3 out of 5 times. He throws a die and reports that it is a
number greater than 4. Find the probability that it is actually a number greater than 4.

SOLUTIONS

Set — |

1.

2.

3.

SECTION-A

Given,
(Bx+y, v\ [
g2 1) k_g

3)

Using equality of two matrices, we have
3x+y=1, -—y=2
—>y=-2
Substituting the values of y, we get
x+(-2)=1 = x=1
Givena *b=HCF (g, b),a,b eN

— 22*4=HCF (22,4)=2
1

E —|1/\/§

1 1

I dx=sin"
x [Vo 12—x |

Jo
= sin_l(L) —sin 10 0
V2 4
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Letl = jcos‘/_ Let+/x =t
1
— dx=dt
24x

= I= Icost.Zdt

= [=2sint+C
I=2sin/x +C

-1 ( 775)
COSs COS—
6

- cos™cos(n+ g))

eesg)
= COS —COS—
6
1( x/g) T
=cos |-—|=n—-—
2 6
_on
6

Given determinant is

a-b b—-c c-a
|Al=lb-c c—a a-b
c—a a-b b-c

Use the transformationC;y - C; +C, +Cj

0 b-c c—a
|A|=|10 c—a a-b|=0
0 a-b b-c
We are given that
x 4 0
2 2x|
= 2x2-8=0
= 2x?=8
= x2=4
= x=%2
(28 + 6§ + 278) x (5+3?+p1§)
S5k
= |2 6 27|=0
1 3 p
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= (6p-81—(2p-27)f+0B=0

= 6p =81
81 27
= p=—=".
6 2

9. Any line equally inclined to co-ordinate axes will have direction cosines [, [, [
P12 417 =1

312 =1 = I=+

el

S . 1 1 1 1
Direction cosines are + —, + t—=0r——,-—, - —

1
NERENE R 3" V3 43
e
10. Given(x—p).(x+ p)=280

- -
= lxI?=Ipl?=80

gy
= | x1"-1=80

=

02
= |lx1°=81 or

SECTION-B

dy
dt
where x = length of rectangle and y = breadth of rectangle.

11. Given d—f =-5cm/min =4 cm/min

Perimeter of rectangle is given by

P=2(x+y)
Rate of change of P is
d—P=2.ﬂ+2ﬂ
dt dt dt
= o5 o4)=-2
dt
= % ==2
(8,6)

x=8cm=-2 cm/min

y=6cm.
i.e., the perimeter is decreasing at the rate of 2 cm/min.
Now, Area of rectangle is given by

A=xy

dA _dy  dx
= —=x——+y—

at  dx T dt

=4x -5y
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dapr _ _
= =32-30=2
(8,6)
i.e., the area is increasing at the rate of 2 sz/ min.
OR
Given function  f(x) = sin x + cos x 0<x

<2nf'(x) =cosx —sinx
For the critical points of the function over the interval v 0 < x < 2n is given by

f'(x)=0 = cosx —sinx=0
= Ccosx =sin x
n 5n
= X =
Possible intervals are (0 ) (7—% %) ( ,2 j
4/ \4 4 4

If0<x<§,f'(x):cosx—sinx>0 Q cosx >sinx

= f'(x)>0
51 = f(x) is strictly increasing.
" <x< ,f'(x)=cosx —sinx <0 Qcosx <sinx
g 4 = f(x) is strictly decreasing.
It <x<2mn = f'(x)=cosx —sinx >0Qcosx > sin x
4 = f(x) is again strictly increasing.

Given function f(x) = sin x+ cosx[0, 2x] is strictly increasing Vx e( 4) and (

while it is strictly decreasing V x € (2 %)
12. Ifsiny=xsin(a +y)
siny

= sin(a + y) -

Differentiating both sides w.r.t. x

sin(a + y). cosy% — sin y cos(a + y).%
x x

= —5 =1
sin“(a+y)

4y [sin(a + ) cos y — sin y.cos(a

+1)] sin?(a+y)

- dx Z—Z[bill\u+y—y}]=5in2(a+y)

dy _ sinz(a +v)

dx sina
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13.

OR
Given (cosx)¥ = (siny)*
Taking log on both sides
log (cosx)¥ =log(sin y)*
= ylog(cosx) = xlog(sin y)
Differentiating both sides w.r.t. x, we get

i cosx + log(cosx).ﬂ x. ismy+ log sin y.1

cosx dx dx siny dx
= -y SLLE log(cos x).ﬂ 25y ay +logsiny
cos x dx  sin y dx
= —y tan x + log(cos x)ﬂ =x coty—‘ +logsiny
dx dx
= log(cosx).ﬂ—xcotyﬂ: log sin y + y tan x
dx dx
= dy [log(cosx) — x coty] = log sin y + y tan x
dx

dy log sin y + y tan x

dx logcosx —xcoty

n+1 .. .
j 5 if nis odd
Given f:N — N defined such that f(n) =
,if n is even

Let x, y € N and let they dd then
f() = f(y) = Hf YRS =Y

If x, y €N are both gven thg‘n also
f=f=2=L=x=y

2 2
If x, y € N are such that x is even and y is odd then
x+1
fl) ="~ and f(y) =2

Thus, x #y for f(x)=f(y)

Letx=6andy =5

We get f(6) —g_ , f(5)=E=3
f() = f(y)butx =y

So, f (x) is not one-one.

Hence, f (x) is not bijective.
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14, Letj=[ %%
5 4x — 2x2
N I:J- dx
\/—2(952 +2x—§)
2
N I:J~ dx
\/—2[(35 +1)2 ——}
1y dx g aY2een
J— 9 > \—\/ESII‘I ﬁ +
[ —] ~(r+1)?
5 J
) OR
Let] = in 1xd
e J‘ﬁSIDI xax
2
I=sin71x.x——

2
x L. .
j —dx (using integration by parts)
27 41«2
2
A | 11-x"-1
= [I="—sin x+—-| ————dx
2 2 [1_x2
2
:fz—sin_lx+%j Vl—xzdx—%sin_lx
2
=x—sin_1x—lsin_1x+l[£\/1—x2 +lsir1_1 x}+C
2 2 212 2
2
=3Cz—sin_1x—71[sin_lx+71[x\/1—x2 +C

=i[(2x2 -1) sin™!x + xV1 — x2 } +C

-1
sin "~ x
1-x
1 —2x

A1 —xZ. —sin” " x.
= dy= V1o V1o

dx 1-x2
= dy=1l+xy

dx  1-x?

d2y (1- xz)(xj—z + y) + 2x(1 + xy)
- =

dx? 1-x%)2
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16.

17.

= (1- x2)2d~‘/ (1-x )xd +y(1 - x2) + 2x(1 + xv)

dx?
2
= (1—x2)2M:a—xz)x.ﬂwa—x2)+2x.(1—x2)ﬂ (using (i)
dx2 dx dx
= (1-x%)2 4y = 3x(1 - x) +y(1 x2)
dx?
2
e N L
dx? dx
2
= (1—x2)ﬂ—3xﬂ—y=0
dx? dx
Let p = probability of correct answer = l
3

= g = probability of incorrect answer =%

Here total number of questions =5
P(4 or more correct) = P(4 correct) + P(5 correct)

=°Cyp*q' +°C5p°q" using P(r success)="C,p" ¢"”"

oo @ore(3S

1 1

=Fx_—__ xZ4+_—_

81 3 243
11

243

1 1+p l+p+g
Let|A|=]2 3+2p 1+3p+2q

3 6+3p 1+6p+3q
Using the transformation R, - R, —2R;,R3 - R5 - 3R,
1 1+p 1+p+g
|Al=]0 1 -1+p
0 3 2+3p
Using R3 > R5 - 3R,
1 1+p 1+p+g
= |Al=]0 1 -1+p
0 o0 1

Expanding along column C;, we get
4=
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18. Given differential equation is

xﬂ =y- xtan(lj
dx

X

ﬂ:z_tanl
dx x X

=

It is a homogeneous differential equation.

Let y=xt
= ﬂ = x.E +t
dx dx
xﬂ +t=t—tant
dx
= xﬁ =—tant
dx
dt dx
= ="
tant X
= cott.dt= —ﬂ
X
Integrating both sides
I cott.dt =— ﬁ
X

= log I sintl =-log | x | +log C

= log sin(zj +logx =logC
x

= log|x. sin(zj =logC
X
Hence x.sin = C
X

19. Given differential equation is

cos? x.ﬂ +y=tanx
dx

d
= —y+ysec2 x = tan x.sec? x

dx
Given differential equation is a linear differential equation of the type % +Py=Q
x
Pd 2 xd
LF. =ej § :ej AT _ ptanx
Solution is given by

etanx 2 tanxdx

y:J‘ tan x.sec” x.e

Let] =J. tan x.sec? x.e @ ¥ gy
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Lettanx =t¢, sec? xdx = dt
= 1=j teldt

Integrating by parts
I=te! —j efdt =te! — ¢ +C,

= [=tan xe!* _ @Y 4 C

Hence ¢y = ¢ (tan x = 1) + C

—tan x

= y=tanx-1+Ce

20. The given equation of the lines can be re-arranged as given below.

H

r=@+28+8+r¢-$+Hand

>

r=25 -5 B +p2b+ 3§+ 28
%

Thus 5?1:§+2f+§, b1:$—f+ﬁ,
-
ay=2-$-R b, =28+$108

The given lines are not parallel
- - -

(a2 “1) (blx by)
Iblxbzl

Shortest distance between lines =

- o«
Wehaveaz—a1:§—3§—2ﬁ

L) 14
bixby =|1 -1 1|=-35+0§+ 3k
2 1 2

Ib—1>xb_2)|:«/9+ =3V2
| - 3§ —2B).(-3% + 3)

Shortest distance = ‘ = |—3 - 6|
| 372 REA
= i = i units.
V22
~ l+sinx,/ T-sin

here x (0 TE)
_1|— J+1+sinx /X l—s1rJ where e

] cos X +sin X +V mc__qu_>L|
= cot™ i V(cosx+smx -
(s sing) ——
\COS' — S1r-
| 2

2)
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X . X x .
€Os = +sin = +cos = —sin — |

¥y L2 2 2 2
= cof X x X x||

COS — + Sin — — COS — + Sin —
"% 2 2 2/

= cot_l[cotf] =X
2] 2
OR
Given 2 ta(ﬁ “L(cosx) éy tan ! (2£:<osec 1) ( W
= tan ! 2cos =tan ! .Q Q2tan ' A=tan! 2A2
Kl__— cos x) S1 X Kl -A
2cosx 2

= )

sin?y sinx

= cotx=1
Y
T
4
22. Letsum ofvector52§+4)$—5ﬁand 7»$+2j$+ 31§:71)
a=2+1)+6f - 2P
azzz (2+2)b+ 6§ — 28
2l JQ+M)2+36+4
(2+2)p + 6§ — 2B
Hence +§+R)-4=F+$+ 8- =1
JQ2+1)2 +40
= (240 +6-2=4(2+1)2 +40
= A+62=2+1)%+40
= 22 +36+120=4+22 + 41 +40
= 8L=8=hi=1
SECTION-C

23. The equation of the plane through three non-collinear points A(3, -1, 2), B(5, 2, 4) and (-1, -1, 6)
can be expressed as

x-3 y+1 z-2

5-3 2+1 4-2|=0

-1-3 -1+1 6-2

x-3 y+1 z-2

= 2 3 2 |=0

-4 0 4
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= 12(x - 3) - 16(y + 1) +12(z = 2) = 0
= 12x =16y + 12z =76 = 0= 3x — 4y + 3z — 19 = O is the required equation.
Now distance of P(6, 5, 9) from the plane is given by
_|3x6-46)+39-19 _| 6|_ 6
1 V9+16+9 | V34 V34

units.

24. Plot the two curves y2 =x .. (D)
and x+y=2 ... (i)
Solving (i) and (ii), we have
y? +y=2 p
= (y+2-)=0
= y=-2,1 x=4,1
We have to determine the area.of the shaded region.
Required Area = I(Z —y)dy - Iyzdy
-2 -2
1
2 3 L
Loy Y YT ' i
2 3, 2 ty=2
- (4,—2\
:(z_l_l)_(_4_é 8
2 3 2
i —é}) 9 square units.
f xdx
25. Letl=[—— 5 ... ()

0~ cos x+b%sin? x

T—X

2

Y
= I=
E[a COSz(ﬂZ—x)+b2 sin2(n—x)

[using J.f(x)dx = jf(a — x)dx]
0 0

T
= I=] T ... (i)
0a° cos X+b-sin” x

Adding (i) and (ii)
Y

2[ = T dx
2 2 2
0

a? cos? x +b% sin? x
I_nT dx
27 4% cos? 2

cos? x +b%sin? x

Divide numerator and denominator by cos? x
T

I_ET sec? xdx DI_TET sec? xdx
a 2 2 B 2

2a a
_ _ [using | f(x)dx = 2| f(x)dx]
254% +b% tan? x 0> +b? tan? x E'; £
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26.

Letbtanx =t
bsec? x dx = dt
When x=0, t=0
s
X =— t:OO
2
o0 o0
Izzj zdt 5 :E.ltanli}
boya®+t° boa al
I="(tanToo—tan'0)= 2.1
ab ab 2

-
The givggb_system of equation are
X+y+z=06
X+2z=7
3x+y+z=12

In matrix form the equation can be written as AX = B

RN
[3 1 1)lz] [12

|A|:1(0—2)—1(1—6)+1(1—0):4¢0:>A_1 exists.

To find Adj A we have
Cjy=—2 Cipp=5 C(Cqz =1
Cy1 =0 Cpp=-2 Cyz=2
C31=2 Cy=-1 Czy=-1

Matrix of co-factors of elements =

2 0 2
AdeJ5 2 —W
[1 2 —1J
[2 0 2
g _ s 2 -l
Al 4 2 -1
A4 13 026,
= X=ATB= '3 2 1!l

1}‘1

" I

=y
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[—12+24
30-14-12

[6+14 12 |
LN
P
|:||18||_| |21
L]
Solution of the equationsisx=3,y=1,z=2

OR
3 0 -1
Given matrixisA='2 3 0

o 4 1
We know A =1A

3 0 -1 1 00
(2301[010

o4 1] 00 1]
Apply Ry >R, - R,

12 A] 1 -1 0]
= 01 04

[0 4 1J o 0 1]

Apply R, - R, - 2R,
[1 -3 -1 (1 -1
0 9 2'='-2 3 A

=
o4 1] o o 1]
Apply R, - R, — 2R,
A N 1
004 1] o o 1]
Apply Ry >R, +3R,, Ry >R — 4R,
10 1] [5 8 -6
- 3 204
[o 0 1J Ls 12 9|
Apply Ry - R; +R;5
100173 4 3]
= lo1 o=l 3 -
001 [8 -12 9

o o
S

—_
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3
= Al='2
s -12 9|
27. Given distribution of the balls is shown in the table
Bag Colour of the ball
Black White Red
1 1 2 3
1I 2 4 1
I 4 5 3
As bags are selected at random P(bag I) = % = P(bag II) = P(bag III)
Let E be the event that 2 balls are 1 black and 1 red.
1 3 2 1
P(E/bagl)z&:l P(E/bagII)=&=i
bc, 5 7c, 21
4 3
P(E/bag III) = GG 2
12C2 11
We have to determine
P(bag1).P(E / bag 1
P(bag I/E) = HI( ag I). P(E / bag I)
P(bag i) . P(E / bag i)
i=1
l X l l X l
_ 35 _ 35
‘111212‘(1&;)1
353X 3T \sto1t11/3
1
5 231
1,2 2 551
5 21 11
28. Let the no. of fans purchased by the dealer = x

and number of sewing machines purchased =y
then the L.P.P. is formulated as
Z =22x + 18y to be maximised subject to constrains

x+y<20 ... (i)  [space only for 20 items]
360x + 240y <5760

= 3x+2y<48 ... (if)
x>0,y>0 ... (iii)

We plot the graph of the constraints.
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15

As per the constraints the feasible solution is the shaded region.
Possible points for maximising Z are A(0, 20), B(8, 12), C(16, 0)

Z]A =22x0+18 x20 =360

Z] =22x8+18x12=392

Z]C =22x16+18 x 0= 352
Hence profit is maximum of Rs 392 when the dealer purchases 8 fans and 12 sewing machines.

29. Let the hypotenuse and one side of the right triangle be / and x respectively.
Then h+x=k (given as constant)
Let the third side of the triangle be y
y2 +x2 =h? (using Pythagoras theorem)

= y= h? - x?
= A=AreaofA:%yx:%x\/h2 - x? y n
x
A:;V(k—x)z —x?
x|
- 0
X
A=, k% - 2kx
Squaring both sides

2 X2 2
A% =24 (k= - 2kx)

For maxima we find d—A

dx
2 2
o d _xk" _ 3kT (i)
2 2
If d_A:Oj—Xk :3kx = E:x

dx 2 2 3
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Differentiating (i) again w.r.t. x we get
2
2(ﬁ) +2.A 4’ A_K — 3kx
2 2

dx dx
2 2
= 2><O+2Ad—A=k——3kk ’tx=E
dxz 2 3 3
d2A k21
= =~ <0
dx?2 2 2A
Area is maximum x = k/3
= h=2k/3
In the right triangle, cosf=2= k/3 1 = 0==1
h 2k/3 2 3
OR

Selling price of x items = SP = ( - )
100
Cost price of x items = CP = % +500

2
Let profit=P =5x - x - x —500
24x X

=2 500
5 100

To find maximisation of profit function e 0

dar- 24 x
- dx: 5 _50=0
= ——-—=0 = —=—
5 D 50
= x = 240 items.

Differentiating (i) again w.r.t. x
dpP -1
T =—
dx> 50

Profit is maximum if manufacturer sells 240 items

Set-ll

(i)

Tofind I = .[ sin J_

1
Let/x =t S ——=dx=dt
NE
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1

1=2(sintdt [Let/x =t .. dx = df]
J 2Jx
=-2cost +c=-2cosVx +C
5. Using equality of two matrices, we have
x—y=2 equating a,; elements of two sides
x=3 equating a,; elements of two sides
= 3-y=2=-y=-1.y=1
11. Given
_ 2x 3x .
y=23e"" +2e ... (1)
Differentiating w.r.t. x
Y _ 320 42367 = 6e2* + 6
dx
6 _ 3 2x
- dy _ge2r , S =3¢7) (using (i))
dx 2
dy _ ox 0,2% _ _a,2x ..
= d——6e +3y -9 =-3e”" + 3y ... (id)
x

Differentiating again w.r.t. x
2
AY _ 30 _ g2

= =7 .. (iii
dx? dx 0
From (if) % — 3y = —3¢%*
dx
ﬂ — 3y
N dx _ er
-3
Substitute in (7ii)
dy
2 —= =3y
= AY _3 b e
dxz dx -3
d’y _.dy dy
= 21342 6y
dx? dx  dx
2
= CU=L
de dx

18. Given lines are

PO TN BN EPN Y S NG I
F =@+ B (3551 2B

a_):ﬁ+§ - 2

1 a,—a, =p—F
PETITIY I
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H

bl = 25 _} + ﬁ .
N = lines are not parallel
b, = 3% 5§ + 2R

ay—0aq).
Shortest distance = (ay—ay).(byx by)

-
by xb,| ‘

> o P ; é
byxby =[2 -1 1|=38-5-7R
3 5 2

= |sz12|:«/9+1+49:\/5_9
¢ - R.3-§-7h
V59 |

= & units

V59

19. As the circle touches y axis at origin, x axis is its diameter. Centre lies on x axis i.e., centre is (r, 0).

Shortest distance =

Hence equations of circle will be

(x—r)z+(}/—0)2:r2 ... ()
= x2 +y2 -2rx=0
Differentiating w.r.t. ‘x” we get

2x+2y%—27=0:>r=x+y%
x x

Putting value of r in (i) we get

2 2
d d
ey ) 2 = [y )

2 2
2 dyj 2 2 2(@) dy
= —| +y =x"+ —= | +2xy—
Y (dx y * Y dx Y dx

dy
dx
21. Given determinant is

= 2xy—=+ P y2 = 0 which is the required differential equation.

x+y x X
5x +4y 4x 2x
10x +8y 8x 3x

Taking x common from both C, and C5 we get
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25.

29.

x+y 1 1
x“| 5x+4y 4 2
10x+8y 8 3

N

Apply R, > R, —2R{,R3 - R3 - 3R we get
x+y 1 1
x7|3x+2y 2 0
7x+5y 5 0

N

Expanding along C ; we get
x2[(15x + 10y — 14x — 10y)] = x> = RHS

2
Given the equation of parabola 4y = 3¢ = y= % ... (1)

and the line 3x -2y +12=0
3x+12

2

The line intersect the parabola at (-2, 3) and (4, 12).
Hence the required area will be the shaded
region.

=

... (i)

2
Required Area = T v 12 dx — Ti dx
o2 S 4

3 37!
=222 vex -2
4 41,

4, 12)

=(12+24-16)-(3-12+2)
=20 +7 =27 square units.
From the given distribution of balls in the bags.

Bag Colour of the ball
Black White Red
I 2 1 3
II 4 2 1
111 5 4 3

As bags are randomly selected

P(bag I) = 1/3 = P(bag II) = P(bag III)
Let E be the event that the two balls are 1 white + 1 Red
1 3 2 1
P(E/bag 1) = G x 76 =% P(E/bagll ) = TGx G2

6C2 7C2 21

» X
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Cq x 3C 2
P(E ) = —1 1_2
/hee 2¢c 11
P ) - P(E I
P(bag 11/E) = 111(bag ) - P(E/bagl)

Y P(bagi)- P(E/bagi)
i-1

1 2 L2
B 37721 B 21
_1112121(11£W
3 532131 35t o1t

11/2
> 110
1 2 2 531
5721711
Set-lll
2
7. LetI:jSec \/;dx
Jx
1
Let/x =t = —— dx = 2dt
Jx

I:2Isec2tdt:2tant+C
= I=2tan/x +C
Using equality of two matrices
2x-y 5| |6 5
3 y| |3 =2
2x-y=6
y=-2

x=2
lines are

10.

equating a,;
equating a,,

13. The given

7 =425+ 38+ 16 - 35+ 2B)

(@)
= a1=5+2}$+3l@, b_1>=$—3f+2§
7o +5+ 68 + 2+ 35+ B) )
a5 =48 +5) + 6 by =25+ 35+ B
(¢ § &
bixby =|1 -3 2|=-95+3§+9%
2 3 1

[by rearranging given equation]
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- =
lbyxb,l=+/81+9+81 =171 = 3J19

- -

a,—ay =38+ 35 + 3P

As lines (i) and (i) are not parallel the shortest distance

) (ay—a1)-(byxby) |38+ 35+ 3k) - (-98 + 3f + 9R)
by b, ‘ | 3319 |
Shortest distance =|=27 9+ 27| -3 units
3J19 |
14. Equation of family of curves is
(x—a)? +2y% = a? ... ()
= x2+2y% —2ax=0 ... (i)

Differentiating w.r.t. “x’
2x + 4yﬂ -2a=0
dx
= a=x+2yy,
Substituting value of ‘a’ in (i)
X%+ 2y2 - 2(x+2yyq).x=0
= 2y2 —x? - 4xyy, = 0 which is required differential equation.

16. Given determinant is

1+x 1 1
[Al=] 1 1+y 1

1 1 1+z

ApplyC, - C, -C,4

1+x O 1
[Al=| 1 y 1
1 -z 1+z

ApplyC; -»C; -C54

x 0 1
[Al=]0 y 1

-z -z 1+z
ApplyCy - C; —xCyg

0 0 1
[Al= —x y 1
—z—-x—-xz —z 1+4+z

Expand along R,
| Al =1(xz + yz + xy + xyz) = RHS
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18.

23.

26.

Given equation is
y=e”(sinx + cosx)

Differentiating w.r.t. ‘x’ we get

% =e¥(cosx — sin x) + e (sin x + cos x)
x

dy

dx

Differentiating again w.r.t. ‘x” we get
2
= u:e"(—sinx—cosx)+e"(cosx—sinx)+ﬂ=—y+ﬂ— 4y
dx? dx

= =e¢*(cosx —sinx) +y

dy
=2 _ 222 42y=0
dx? dx !

x4 4 3 K
5= dax = x* =64a”x X
16ﬂ X :4ay

= x(x3—64113)=0 = x=0o0rx=4a

=

We plot the curves on same system of axes to get
the required region.
4a

2
The enclosed area = J' [ [dax — i_ldx
3 At

—2\/_ x2 X
12aJ
0

— 3 2 2 y
= éx/E(ZLa) ; _Ua” 0= 3247 _16a” _ 164 square units.
12a 3 3 3
Let E, be event getting number > 4
be ernt getting number <4~ ,
1’%]51) = = P(Ey) =" =
LetE beéthe%vent that man reporteﬁget@mg number > 4.

P(E/E;) = g P(E/E,) :%

By Baye’s theorem

P(E;)- P(E/E _X_
P<El/E)=ftfs—)'—Pt§%1§ﬁ(9tH4tE7‘ﬁ— 4—§4—2‘ 3477

1 1 2
3 5 3 5

v
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MATHEMATICS CBSE (Foreign)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Examination paper (Delhi) — 2009.

Set-—|

SECTION-A
1

1. Evaluate: I—I dx .
x+ xlogx

2. Evaluate:} 1
0V2x+3

3. If the binary operation *, defined on Q, is defined asa *b =2a+b — ab, for all a, b €Q, find the
value of 3%4.

(y+2x 5) (7 5
Il —x  3)=[2 3

j , find the value of y.

>
5. Find a unit vector in the direction of a =28 — 3} + 6R.

6. Find the direction cosines of the line passing through the following points:
(-2,4,-5), (1,2,3).

(2 3 -5) (2 1 -1
0 7 -2 1 5 2

- - - - — -
8. Iflal=+/3, Ibl=2and a. b =+/3, find the angle between a and b.

1 2
9. IfA:(4 Zj,thenﬁndtheValueofkifI2A|:k|A|.

10. Write the principal value of tan _1[tan %J .
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SECTION-B

COS X
(2 +sinx)(3 +4sinx)

11. Evaluate: j

OR

Evaluate: IxZ .cos ' xdx

12. Show that the relation R in the set of real numbers, defined as R ={(a, b): a < b2 } is neither

reflexive, nor symmetric, nor transitive.

13. If log(x2 + }/2) =2tan"! (E) , then show that dy _x+y .
x X x-y
OR
a2y
If x=a(cost +tsint)and y = a(sint — ¢ cost), then ﬁncl—2 .
dx
14. Find the equation of the tangent to the curve y=./4x —2 which is parallel to the line
4x -2y +5=0.
OR

Using differentials, find the approximate value of f(2 - 01), where f(x) = 4x 3 15x% +2.
15. Prove the following;:

tan_1 (l) + tan -1 (E) = l cos -1 (gj
4 9 2 5

Solve the following for x :

2
cos_l(x2 _1J+tan_1( 22x j:ﬁ
x°+1 x- -1 3

x+1 3y+5 3-z
9 -6
17. Solve the following differential equation:

16. Find the angle between the line and the plane 10x + 2y — 11z = 3.

(x3 +y3)dy—x2ydx:0

18. Find the particular solution of the differential equation.

% + y cotx = 4x cosec x, (x # 0), given that y =0 when x = g
x
19. Using properties of determinants, prove the following:
a>+1  ab ac
ab b2 41 be |=1+a® +b% +c2

ca cb 241
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20.

21.

22,

23.

24.

25.

26.

27.

28.

29.

The probability that A hits a target is 13 and the probability that B hits it is % If each one of A

and B shoots at the target, what is the probability that
(i)  the targetis hit?
(ii)  exactly one-of-them-hits the target?
Find %, if y* +x¥ = a’, where a, b are constants.
b

- > >
a,b

H
=c

> > oo -
, ¢ are three vectors such that a.b = a.c¢ and a

=)

x # 0, then show that

S =

SECTION-C

One kind of cake requires 200 g of flour and 25 g of fat, and another kind of cake requires 100 g
of flour and 50 g of fat. Find the maximum number of cakes which can be made from 5 kg of
flour and 1 kg of fat assuming that there is no shortage of the other integredients used in
making the cakes. Formulate the above as a linear programming problem and solve
graphically.
Using integration, find the area of the region:

{(x, ]/):9362 + y2 < 36and 3x +y > 6}

Show that the lines +33 - ; 1 = Z;S; al +11 =Y ; 2 = Z;S are coplanar. Also find the

equation of the plane containing the lines.

Show that the height of the cylinder of maximum volume that can be inscribed in a sphere of

radius R is E Also find the maximum volume.

3
OR

Show that the total surface area of a closed cuboid with square base and given volume is
minimum, when it is a cube.

Using matrices, solve the following system of linear equations:
3x -2y +3z=38
2x+y-z=1
4x -3y +2z=4
x*dx
(x—1)(x2 +1)
OR

Evaluate: J-

4
Evaluate: L [lx—11+1x—21+lx—4l]dx

Two cards are drawn simultaneously (or successively without replacement) from a well
suffled pack of 52 cards. Find the mean and variance of the number of red cards.
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Set-ll

Only those questions, not included in Set I, are given.
7. Evaluate:

2x _ 2x
.[ er 672x dx
e +e
3x-2y 5 3 5) .

10. If = , find the value of y.

x -2 -3 2
x—2:2y—5: 3-z

4 -6

15. Solve the following differential equation:

13. Find the angle between the line and the plane x + 2y + 2z - 5=0.

2 dy
x° =1)—=+2xy =
( )dx y 2

16. Using properties of determinants, prove the following:

1 x  x?
21 x =(1—x3)2.
x x% 1

18. If y = acos(log x) + b sin(log x), then show that
2
xz—d Y +xﬂ+y:0.
dx? dx
26. A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the mean
and variance of the number of successes.

28. Using integration, find the area of the region:
{(x,y): 25x2 + 9y2 <225and 5x + 3y > 15}

Set-lll

Only those questions, not included in Set I and Set II are given.

1 If[ 7y 5]—[_21 5)f'dth lue of
. -3y -3)-\11 _g ) find the value of x.

4. Evaluate:
ax —ax
e —e
J. ax —ax dx
e™ +e

.2
15. If\/l—x2 +\/l—y2 =a(x—y),showthatﬂ= 17y .
dx |1 -2
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17.

18.

20.

24.

27.

Using properties of determinants, prove the following:

a+bx c+dx p+gx a c p
ax+b cx+d px+q|=1-x?)|b d g
u v w u v w

dy

For the differential equation xyd—
x

=(x+2)(y + 2), find the solution curve passing through
the point (1, -1).

Find the equation of the perpendicular drawn from the point (1, -2, 3) to the plane
2x — 3y +4z+9 = 0. Also find the co-ordinates of the foot of the perpendicular.

Using integration, find the area of the triangle ABC with vertices as A(-1,0), B(1, 3) and
C(3,2).

From a lot of 30 bulbs which includes 6 defectives, a sample of 4 bulbs is drawn at random
with replacement. Find the mean and variance of the number of defective bulbs.
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SOLUTIONS

Set — |
SECTION-A

1

1. LetI:_[ dx:I x
x + xlog x x(1 +logx)

Letl +logx=t
ia=at
X

I:jﬁ:log|t|+c
t

:log|l+logx|+C
1
2] 1 ax=[ex+3 2
0
0 1"|1
(2x+3)2‘

—x2
1 JO
121
=52 -32=45-43
3. Given binary operation is
axb=2a+b—ab
3¥4=2x3+4-3x4
= 3%4=-2
4. Using equality of two matrices in
| (y+2x|§\ (7
5) e 4
3)
We get
y+2x=7
—-x=-2 = x
y+22)=7 =
5. Given a = 25— 3§ + 6
= 1al=VA79736=7

s_a 3ok
_|a|_ 7

<
Il
@
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N
= §=Unit vector in direction of a
_25 35 6
7 7 7

6. Direction ratios of the line passing through (-2, 4, -5) and (1, 2, 3) are 1 — (-2), 2 -4, 3 - (-5)
=3,-2,8

. . . 3 -2 8
Direction cosines are = , ’
NJo+4+64 JoO+4+64 J9+4+64

3 -2 8

77 77 77

7. ay, =4, b21=—3

a22+b21:4—3:1
-

8. Givenlal=+/3, |

We know
=

a-b
=l allblebso= 3=

%(2) cos0

[2A1=8—-32=-24
\ 1Al=2-8=4% )

= —24 = k(-6)
4=k
10. tan~! (tan ﬁ\ =tan ! (tan er - EY‘
4 4
—tan Y(-1) = -~
tan™ (-1) 1
Let lPa;ij:lcipal value of tan ! (tan ﬂ\ =7
SECTION-B

cos xdx
11.



R~ =N

+

<t »n

-
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cos x dx = dt
IZJ'L
2+H(3+4)
1 A B
et = +
(2+16)(3+4t) 2+t 3+4t
= 1=A(3+4t)+ B2+t

= 3A+2B=1
4A+B=0 = B=-4A
3A-8A=1
A=—l = B:é
5 5
dt -1 ¢ dt 4 dt
= = = — + —
J‘(2+t‘)(3+4t) SJ‘Z+t SI3+4t
log | 3 + 4¢l
——Iog|2+t| 4080,
5
=_log|2+sinx|+llog|3+4sinxl+C
5
1 .
— 2 lool3 +4sin x
5 o8 2 +sinx +C
OR
Let] =[x2 cos ™! xdx
3 -1 x3
=cos Tx. - j x——dx [Integrating by parts]
1= x2 3
x3 x3dx
——cos Ty 4= j
1—x2

3
=x—cos_1 X +lll
3 3

Inl,let1- x% =t so that — 2xdx = dt
11—t 1 (1 j
L=—_|——dt=—"1||———Jt|dt
! 2I Vi 2I N
=—l(2\/?—2t3/2)+C’
2 3

= —J1-x2 +%(1—x2)3/2 +C

3
I=X—cos_1x—l 1-x2 +l(1—x2)3’/2 +C
3 3 9
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12.

13.

Given relation is R = {(a,b):a < bz}

Reflexivity:

Let a ereal numbers.

aRa = a < a?

butifa<1 Leta:%

ata?
Hence R is not reflexive.
Symmetry
Let a, b ereal numbers.
aRb = a <b?
But thenb < a? is not true.
aRb % bRa
For example, leta=2,b0=5
then 2<52 but5<2? is not true.
Hence R is not symmetric.
Transitivity
Leta, b, c ereal numbers
aRb = a<b? and
bRc =b < c?
Considering aRb and bRc
= a<c* #aRe
Hence R is not transitive

eg., ifa=2 b=-3, c=1

aRb =2<9
bRc = -3<1
aRc = 2 <1isnot true.
Given log (x2 + yz) (1\
=2tan ! Differentiating
\x/
w.r.t.x dy dy
2x + 2y — X— —
Y dx _ 2 dx Y
2 2 2 2
x4y 1 +y_2 X
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dy
X —
. ) d_g 2| _dx y}
X+ =2x
ydx ¥ 21
IK
= x+yﬂ:xﬂ—y
dx p dx d
_ . Y Y
X+Yy=x——-y—
Y dx ydx
= ﬂ: +3!
dx x-y
OR
Given x = a(cost +tsint), y = a(sint — t cost)

. . d . .
= %: a(—sint +tcost + sint) = atcost,d—zza(cost+tsmt— cost) = atsint

dy _dy/dt _atsint _
dx dx/ dt atcost

Differentiating w.r.t.x again

tant

d2
= ay = sec2 1?.ﬂ
dx? dx
= sec2 L.
atcost
sec3 t
at

Given curveisy =+/4x -2
Differentiating w.r.t.x
dy _ 4 2

dx 2JAx-2 Ax-2
The tangent is parallel to the line 4x — 2y +5 = 0.

The slope of this line is = _—;L =2

=2

Slope of tangent =

= 1=+4x-2

= 1=4x-2 = ng

4x -2

Put value of x in (i)

f 3
= 4x=-2=1
Y 4

.. ()



Examination Papers — 2009 129

Equation of tangent will be
3
-1=2 (x - —)
Y 4

= y—1:2x—§

or 2y—-2=4x-3

Hence equation of tangent is
4x-2y-1=0

OR

Given f(x) = 4x° +5x% +2

= f'(x)= 12x2 +10x

We know for finding approximate values
flx+ Ax) = f(x) + f'(x).Ax

£(2.01) = f(2) + £(2)(0.01)

=[4(2)% +5(2)% +2]+[12(2)% +10(2)](0.01)
=[4x8+5x4+2]+[12 x 4 + 20](0.01)
=54 +(68)(0.01)

=54.68

15. LHS of given equation = tan - % L_J

11— A2
1+ A2

( lj\ﬂ Using 2 tan 1 A=cos”
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OR
[ ] j 2n
Given cos™ +tan "~ ==
x? 41 -1 3
12
= cos1 ( x) +tan — 2x ):E
1+x2 —x2 3

[Using Cosfl(—A) =n—cos ! Aand tan 71(—A) =—tan"! Al

-1 27

Ty 2tantx=2"

= n-—2tan

= n—%:éltan*lx

= T ctanlx = x:’cani:tan(E E\
12 12 4 )
- | 1
6—tan7t——tanrt —1-—
B N
T T 1
l+tan—xtan— 1+—
1. "% T3
_3-1 0 _WB-1DWE-D
V3+1 3 +1H3-1)

3+122«/_ '3

16. Given line can be rearranged to get
x=(-1) y-(-5/3) z-3
2 3 6
Its direction ratios are 2, 3, 6.
Direction ratios of normal to the plane 10x + 2y — 11z = 3 are 10, 2, - 11
Angle between the line and plane
2x10+ 3 x2+6(-11)
V4+9+ 364100 + 4 +121
_20+6-66 _—40
7 x15 105

sin O :_—8 or0 = sin_1 (—)
21 21

sinO =

17. (x> + y 3)dy - xzydx = Ois rearranged as

dy __ xy
dx x3 4y0
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18.

It is a homogeneous differential equation.

Letz:vjy:vx

x
Y _ oy
dx dx
dv v
V+Xx—=
dx 1493
do v —pt
= x—-= 3 U= 3
dx 1+v 1+v
3
= 1+o dv:—E
04 X

Integrating both sides, we get
_[(% + 1) dv=- ax
vt v x

= —%+log|v|:—log|x|+c

3v
x° y
= ——3+log (—) =-loglxl+C
3y X
= 3t log |yl = C is the solution of the given differential equation.
35

dy

Given differential equation is o + y cotx = 4x cosecx and is of the type d

X

1= e_[cot xdx _ eloglsinxl - sin x

Its solution is given by
= sinx.y= _[4x cosecx.sin x dx

2
= ysinx:j4xdx:%+C

= ysinx:2x2 +C
Nowyszhenng

2 2

0=2x" +C=C=-2X
4 2

Hence the particular solution of given differential equation is

2

. 2
sinx =2x° ——
y 2
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a% +1 ab ac
19. LetlAl=| ab b>+1 ke
ca cb c?+1

ApplyCl —)ﬂcl,CZ —)bCZ,C?) —)CC3

a(a2 +1) ab? c%a
= 1al= 1 % e+ P
abe a’c b%c c(c2 +1)

Take a, b, c common respectively from R, R, and R4

a2 +1 b2 2
lAl= e 20 p2 1 2
abc 22 b2 241

a% +b% +c% 41

b2 c?

lAl=[a? +b% +c® +1 b2 +1 2
a?> +b% +c2+1 b2 c?+1
1 b2 c?
=@ +b2+c2+1) |1 b2+1 2
1 b2 %41
R3 - R3-Ry
1 p% (2
lAl=@® +b%> +c%2+1)j0 1 0
0o 0 1
Expanding along C;

|Al=a? +b% +c% +1
20. Let P(A) = Probability that A hits the target =%

P(B) = Probability that B hits the target =2/5
(i) P(target is hit) = P(at least one of A, B hits)
=1 — P (none hits)
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(ii) P(exactly one of them hits) = P(A& B or A& B)
= P(A) x P(B) + P(A).P(B)

1 .3 2 2 7
=—xZ+ixZ=1
3 5 3 5 15
21. y* +x¥ =a® (i)
Let v=y"
u=xY

22,

Taking log on either side of the two equation, we get

logv=xlogy, logu=ylogx
Differentiating w.r.t.x, we get
l@—xlﬂ+logy, l%:l+logx.ﬂ
v dx y dx udx x dx
dv xdv y| Y dy
> —=y |- lo =x7| =+ logx.—=
dx Y L/d gy} dx x 8 dx
From (i), we have
u+v=ada
du  dv
= —+—=
dx dx
= ¥z y+logy +xy{y+logx.ﬂ}=0
ydx X dx
= yx.zﬂery.logxﬂ:—yx logy —x¥.¥
y dx dx x
dy _—y*logy —x'"ly
dx Iy 4 x¥ logx
> o5 o
Givena.b=a.c
- - -
= a.b-a.c=0
- > >
= a.(b-c)=0
-> > -> = o
= eitherb=coralb-c
> > o5 o
Also given ax b = ax ¢
- = 5 > > o o>
= axb-axc=0 = ax(b—c)=0
- = o - =
= allb-corb=c
- >
But a cannot be both parallel and perpendicular to (b — c).

- >
Hence b = c.
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SECTION-C

23. Letx = Number of cakes of Ist type while
y =Number of cakes of IInd type

The linear programming problem is to maximise Z = x + y subject to.

200x + 100y <5000 = 2x + y <50

25x +50y <1000 = x + 2y < 40 t
andx>0,y>0 \
To solve the LPP we draw the graph of the in 50 (0. 50)
equations and get the feasible solution
shown (shaded) in the graph. 40
Corner points of the common shaded region 30
are A (25, 0), B (20, 10) and C (0, 20). "\

Value of Z at each corner points: 20

Z ] =0+20=20 10 B(20,10)
(0,20)
Z] =20+10=30 3 T T ™ X
(20,10) 10 209,L 30 40 20
2 70
Z] =25+0=25 >
(25, 0)

Hence 20 cakes of Ist kind and 10 cakes of IInd kind should be made to get maximum
number of cakes.

24. Given region is {(x, y): 9x% + yz <36 and 3x +y > 6}

We draw the curves corresponding to equations s
2 2
9x% +y> =36 or %+%=1and3x+y=6 ©.6)

The curves intersect at (2, 0) and (0, 6)
Shaded area is the area enclosed by the two curves and is

- 9(1—ﬁvx (6 - 3x)dx X 2.0
0 K 4) 0 _|2‘ [e)
2

:3f /4:—3(2 +Esin_1f—2x+x_|

4 2 2 24

: 0
—32yi—d+tein 12 4.4 W

L4 2 2 2

of =3 zﬂ 2 =3(n-2) v
- = - = ™ — square

17517 177 1

units
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25. Given lines are
x+3 y-1 z-5

3 1 5 ... ()
d x+1_y—2_z—5 y
an 1T, s .. (iM)

These lines will be coplanar if
Y2=X1 Y2—Y1 2277
ap by c; =0
) by 2
-1+3 2-1 5-5
-3 1 5 | =2(55-10)-1(-15+5)=0
-1 2 5

Hence lines are co-planar.
The equation of the plane containing two lines is
x+3 y-1 z-5

-3 1 5 =0

-1 2 5

= —5(x+3)+10(y —1) =5z —5) =0
= —5x-15+10y—10-5z+25=0
=
=

-5x+10y-5z+0=0
-x+2y-z=0 or x-2y+z=0

26. Letr, h be the radius and height of the cylinder inscribed in the sphere of radius R.
Using Pythagoras theorem

42 + 1? =4R?
2 2
o 2 ART oM 4‘h .. (i)
Volume of cylinder =V = nr2h
2 2
= V:n.h[u —aR2H -3 R
4 4 h
= ‘Z—Zanz —%hz . (i)
For finding maximum volume L
d_V:o — nR2 :3—h2 \W
dh
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Differentiating (i7) again

2V __ b,
dh? 4
2
av :—E(LRJZ—J?RTE<O
dh> (h=iR) 2 \J3
V3
Hence volume is maximum when h = i R.
V3
2 42
Maximum volume =V | = nh(u\
| n=2R &)
V3

2
4R2 - 2R°
2R 3 |

IV :nﬁLTJ

_27R 2R? 4R’
V33 33
OR
The sides of the cuboid in the square base can be x, x and y

Let total surface area = = 2x> + 4xy

As volume of cuboid is V = x? y = constant

cubic units.

...(i)

\% ..
y=— ... (1)
x2
\% 4v
S=2x% +4x. L =2x2 + 20 [Substituting (ii) in (i)]
x2 X
. . . ., dS
To find condition for minimum S we find —
dx
4
N 45 _ 4 AV .. (iii)
dx X2
w450 o 4x3 =4v
dx
3 1
= x°=V=x=V3
Differentiating (iif) again w.r.t. x
d’s 8V

dx? =4+ x3
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2
E :4+ﬂ:12>0
1%

de (x=Vl/3)

1
Surface area is minimum when x = V' 3
1

Put value of x in (if) Yy=—sr= V3

Hence cuboid of minimum surface area is a cube.

27. Given linear in equations are

3x-2y+3z=38
2x+y-z=1
4x -3y +2z=4

The given equations can be expressed as AX =B
3 -2 3)\(x) (8
5,
Ayp=pnd st
Nz) \4)
X=A"B
To find A~! we first find Adj. A
Co-factors of elements of A are

¢ =-1, €10 =8, c13 =-10
€1 =5, p=-6 C3 =1
€31 =-1, C3p =9, C33 =7
-1 -8 —10)
Matrix of co-factors=| -5 -6 1

o 7))

-1 -5 —13
AdjA=| -8 -6
o1 7)
| Al=3(2— 3) + 2(4 + 4) + 3(—6 — 4)
=-3+16-30=-17 0
1 -5
- iﬁrl __
-8 le oy |
=10 1 7)
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x -1 -5 —1)(8}
= |yl=-L]| 8 6
o paplha

)\4)

Al e
\-80+1+28)

)

\-51)

z

GJ_H

= x=1,y=2, z=3is the required solution of the equations.

4
28. Let]= _[—dx
(x-1)(x% +1)

4 oxtaim
-2 +1) (-2 +1)

1
(x=1)(x> +1)

1 _ A +Bx+c
(x-Dx>+1) x-1 x241
= 1=A@% +1)+(Bx+C) (x-1)

Suppose

=x+1+

Also let

Equating coefficients of similar terms

A+B=0
-B+C=0 = B=C
A-C=1
A-B=1
A+B=0
1 1
= 2A=1 == A== = B=-=—=C
2 2
1
_ 3C":‘l(wx i‘“iilﬁ—l
2 L x? +1J

2
:x—+x+llog|x—1|—l ——I dx
- 2 x°+1 x? +1

2

=x—+x+lloglx—1|——loglx2 +1I—lta1n_l
2 4 2
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OR

GivenI:T[Ix—1I+|x—2I+|x—4|]dx
1
= fee-nydx+ F-e - 2dx + fxr = 2+ f-(x - 9)ax
1 1 2 1

4 2 4
2 2 2 2
=X x| e vox| 42w +]-Etax
2 2 2 ) 2

1 1

4

1

:(E—4—l+1)+(—2+4+l—2)+(E—8—2+4)+(——+16+1—4)
2 2 2 2 2 2
:[5—1)+l+2+4+l
2 2 2
2 2
29. Total no. of cards in the deck = 52
Number of red cards = 26
No. of cards drawn = 2 simultaneously
x = value of random variable =0, 1, 2
X P(x) x;P(x) x; P(x)
7
0 %c,x*C, 25 0 0
"G 1w
1 e, x%*¢, 52 52 52
e, L L
5 26C0 %26 C 25 50 100
2, | e 102
Xx;P(x) =1 in2P(x) _
183

Mean = p=Xx; P(x) =1
Variance =62 = Zx,?‘ P(x) — uz
12, 50 25

102 102 51
=0.49
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Set-ll

2x -2x
7. Letl=(¢,__—¢€ _ dx

Let e?¥ € 2t & ¢
= 2e** — e )dx=dt

1 dt
20t
) =
=—logltl+¢
? )

:Eloglezx ve P4 ¢

10. Using equality of two matrices, we have

3x-2y=3
x=-3

s 3(-3)-2y=3

= 2y=12

= y=-6
x=-3,y=—-6

13. The given line is
x-2 2y-5 3-z
3 4 -6
It is rearranged as
x-2 y-5/2 z-3
3 2 6
DR’s of the lineare=3, 2, 6
The given equation of planeis x + 2y +2z-5=0
The DR’s of its normal are=1, 2, 2

To find angle between line and plane
3(1) +2(2) + 6(2) 19

914+ 36v114+4 21
= 9=sin_1(£)
21

15. The differential equation given is

2 dy 2
x° =-1)—=+2xy=
( )dx Yy R
N ﬂ+ 2x Y= 2
dx  x2-17 (x? -1)?
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It is an equation of the type Z +Py=Q

2x

dx
I.F.:ejx2*1 :el‘)g(xz_l) =x% -1

Its solution is given by

(@ -1y =[x —1) 12dx

)

= (x? -ly= 2—logH+C
= Y= 1 lo x-1

Y x? -1 gx+1 x? -1
1 x  x2
16. LetlAl=|{x> 1 «x
x ox2 1

ApplyCl —)Cl +C2 +C3

T+x+x2 x x2

[Al=|1+x+x2 1

T+x+x2 x2 1

1 x x2
= lAl=1+x+x%)1 1 «x
1 x2 1

Apply R, >R, =Ry, R3 > R; -
1 X x2
= lAl=1+x+x%)|0 1-x x-=x2
0 x2-x 1-x2
Take (1 — x) common from R, and R
1 x 2
lAl=1 +x+x2)1-0%0 1 «x

0 —x 1+x

Expanding along C;
JAl=1+x+x2)1-x)%1+x+x2)

=(1-x°)? Q1-x°

18. Given y = acos(log x) + b sin(log x)
- dy_-a sin(log x) N b cos(log x)
dx X X

c . . .
+ is required solution.

=(1-2)1+x+x2)]
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26.

28.

= x% = —asin(log x) + b cos(log x)
X

Differentiating again w.r.t. x

2 _ .
oy acy +ﬂ _ —acos(logx) b sin(log x)
dx?  dx x X
2
o 24y My
dx2 dx
2
x2u+x;dy+y:0
dx2 dx
Here number of throws =4
6 1
P(doublet) =p=—==
( )=p %6
P(not doublet)=q:ﬂ:é
36 6
Let X denotes number of successes, then
5\ 625
P(X=0)="*Cyp" 4:l><l><(—) -2
X=0) o q p 129
3
P(X:l):4cllx(§) :4x£:ﬂ
6 \6 1296 1296

2 2
P(X:2):4C2(l) X(i) :6x£:ﬂ
6 6 1296 1296
3
P(X=3)+4C4[1] x5 =_20
64 _61 1296

POC=H="Calg) ~1og6

Being a binomial distribution with
1 5
n=4,p=—and g=—
P=% =%

1 2
u=mean=np=4xg=—

u2=variance=np =4 x xézi
I 6 9

1
6
The region given is

{(x, y):25x% + 9y? <225 and 5x + 3y > 15}
Consider the equations

25x% +9y> =225  and  5x+3y=15
= 2 + 2 =1whichis an ellipse.
D 25
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The two curve intersect at points (0, 5) and (3, 0) 4
obtained by equating values of y from two equations. ©.5)
Hence the sketch of the curves is as shown in the figure '
and required area is the shaded region.
The required included area is
2
:TS ,1—de—iﬂdx 3.0)
0 9 o 3 X4 5
5 3
_3 29— 2 +25m R P —‘
3.2 2
0
=§(§ 9-9+2sin 13 942 )
3 2
-5 (2 x I 2) 15 (E - 1) square units. v
32 2 2/ 21\2
Set—lll
1. Using equality of two matrices
7y =-21 = y=-3
2x -3y =11
= 2x+9=11
= x=1
x=1,y=-3
ax —ax
4. Letl=(¢ —€¢ dx
1 e a(e"ﬂf _ e—ax)
=[x
a eax n e—ux
=1log|e“x+e_“x|+C ’—
a | £1(x)
dal
15. Given f(x) Q
=loglf(x)1+C
|

x/l—x2 +\/1—y2 =a(x —y)
Letx=sin A = A=sin"!x

y=sinB = B=sin_1y

. V1-sin2 A +v1—sin2 B =a(sin A - sin B)
A-B

A+B .
= CcosA+cosB=a.2cos sin

A+B A-B A+B . A-B
.Cos =2acosTsm—

= 2cos
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17.

18.

1 A-B
= —=tan
a 2
= il AE
a 2
= 2tan_1l:sin_1x— sin_ly

Differentiating w.r.t. x, we get
1 1 dy

e Jiip
_ 2 2
N @:\/l y :\/1—y

2
dx 1 2

1-x

a+bx c+dx p+gx
LetlAl=|ax+b cx+d px+gq
u v w
Apply R, - R, — xRy
a+bx c+dx p+gx
|Al=|b—bx? d-dx? q—qx2
u v w
Taking 1 — x? common from R >
a+bx c+dx p+aqx
lAl=(1-x%)| b d q
u v w

Apply Ry = R, —xR,, we get
a c p
lAl=(1-x%)b d q|=RHS

u v w

Given differential equation is
oy = (x+2)(y+2)
dx

_x+2

Y_d
:y+2y x

dx

Integrating both sides

2
J-nyrzdy:J‘(l +;)dx

= j(1 - yiJ@:j(l +%jdx
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20.

24.

= y-2logly+2l=x+2loglxl+c . (D)
The curve represented by (i) passes through (1, — 1). Hence
-1-2logl=1+2logll I+C
= C=-2
The required curve will be
y—2logly+2l=x+2loglxl-2
Let the foot of the perpendicular on the plane be A.
PAL to the plane P(1,-2,3)
2x -3y +4z+9=0
DR'sof PA=2,-3,4

Equation of PA can be written as
x—l_y+2_z—3_x / Al /
2 -3 4

General points line PA=(2A +1, - 31— 2, 41 + 3)
The point is on the plane hence
220 +1) = 3(-31L —2) + 4(41+ 3) +9=0
= 294+29=0 or rA=1
Co-ordinates of foot of perpendicular are (-1, 1, -1).
We mark the points on the axes and get the triangle ABC as shown in the figure

i T » X

Required area of triangle = IAB + fBC - fAC
-1 1 -1

Equation of line AB =y = E(x +1)
2

Equation of line BC y = —% + %

Equation of line AC =y = % + %
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1 3 3 3 3 1

Area of AABC = I(—x+—)dx+ J.(——+_jdx_ I(f.,._)dx
22 / N2 2

1 3 3

—i+§x—‘ + ﬁ+Zx—‘ - ﬁ+£—‘
T4 2 4 2 4 2

(3 3 3 3) (—9 21 1 7) (9 3 1 1)
e B e e [l e S e B B e s
4 2 4 2 4 2 4 2 4 2 4 2

+—9+42+1—14_(9+6—1+2)
4 4
=3 +5— 4 =4square units.
27. Total no. of bulbs = 30
Number of defective bulbs = 6
Number of good bulbs =24
Number of bulbs drawn=4=n

=3

p = probability of drawing defective bulb = 6

30

gl | =

q = probability of drawing good bulb =§

The given probability distribution is a binomial distribution with
n=4 = 1 = é
r P 5’ q 5
r
= =4 1 4
Where P(r=0, 1, 2, 3, 4 success) C, (5) (b')

Hence mean =p=np

4—r

Variance =6~ =npq




EXAMINATION PAPERS — 2010

MATHEMATICS CBSE (Delhi)
CLASS - XII

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculator is not permitted.

Set-l
SECTION-A
Question numbers 1 to 10 carry 1 mark each.
lx—11
1. What is the range of the function f(x) = (x D ?
x —

2. What is the principal value of sin ! (— gj ?

coso —sino
3. IfA= ( sin ), then for what value of a is A an identity matrix?
a cos .
0 2 0
4. What is the value of the determinant|2 3 4|?
4 5 6
1
5. Evaluate :I 08 X dx.
X

6. What is the degree of the following differential equation?

2 2
5x[ﬂ) —g—6y:logx
dx dxz
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10.

11.

12.

13.

14.

15.

16.

17.

Write a vector of magnitude 15 units in the direction of vector p — 2; + 2R,

Write the vector equation of the following line:
x-5 y+4 6-z

3 7 2
R T ——
3 4)l2 5 = kK 23)7 en write the value o1 K.

What is the cosine of the angle which the vector Np } + B makes with y-axis?

SECTION-B

On a multiple choice examination with three possible answers (out of which only one is
correct) for each of the five questions, what is the probability that a candidate would get four
or more correct answers just by guessing?

Find the position vector of a point R which divides the line joining two points P and Q whose
> - > o

position vectors are (2 a + b) and (a — 3 b) respectively, externally in the ratio 1 : 2. Also,

show that P is the mid-point of the line segment RQ.

Find the Cartesian equation of the 1 plane 3passing through the points A (0,0, 0) and

B(3, -1, 2) and parallel to the line X-a_y+o_z+ .

Using elementary row operations, fihd the itfverse 6f the following matrix :
L3
1 3
Let Z be the set of all integers and R be the relation on Z defined as R ={(a, b);a,b € Z, and

(a - b) is divisible by 5.} Prove that R is an equivalence relation.

Prove the following:

1-
tan ! Vx _1 cos [—x] , xe(0,1)
2 1+x
OR
Prove the following :

1 (12) . -1 (3) . -1 (56)
cos |—|+sin" " |=|=sin " |—
13 5 65
Show that the function f defined as follows, is continuous at x = 2, but not differentiable:
3x-2, 0<x<1
flx)= 2x2 —x, 1<x<2
5x -4, x>2
OR
Find%,ifyz sin ™! [ JT—x —x 41 -x7].
b
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18.

19.

20.

21.

22,

in 4x - 4
Evaluate : Iex (sm—xj dx.
1 — cos 4x

OR
E : 2
valuate : I 1-—x" dx.

/3 sin X + cos x
Evaluate : _[n —— dx.

n/6  [sin 2x

Find the points on the curve y= x3 at which the slope of the tangent is equal to the
y-coordinate of the point.
Find the general solution of the differential equation

xlogx.ﬂ+y=2-logx
dx x

OR
Find the particular solution of the differential equation satisfying the given conditions:

% =y tan x, given that y =1 when x = 0.
x

Find the particular solution of the differential equation satisfying the given conditions:

xzd}/+(x}/+}/2)dx:O;yzlwhenx:l.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

A small firm manufactures gold rings and chains. The total number of rings and chains
manufactured per day is atmost 24. It takes 1 hour to make a ring and 30 minutes to make a
chain. The maximum number of hours available per day is 16. If the profit on a ring is Rs. 300
and that on a chain is Rs 190, find the number of rings and chains that should be
manufactured per day, so as to earn the maximum profit. Make it as an L.P.P. and solve it
graphically.

A card from a pack of 52 cards is lost. From the remaining cards of the pack, two cards are
drawn at random and are found to be both clubs. Find the probability of the lost card being
of clubs.

OR
From a lot of 10 bulbs, which includes 3 defectives, a sample of 2 bulbs is drawn at random.
Find the probability distribution of the number of defective bulbs.

The points A (4, 5,10), B(2, 3, 4) and C (1, 2, — 1) are three vertices of a parallelogram ABCD.
Find the vector equations of the sides ABand BC and also find the coordinates of point D.

Using integration, find the area of the region bounded by the curve x? = 4y and the line
x=4y-2.
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OR

Evaluate: Ig xta—nx dx.

secx + tan x
27. Show that the right circular cylinder, open at the top, and of given surface area and
maximum volume is such that its height is equal to the radius of the base.
28. Find the values of x for which f(x) =[x (x — 2)]2 is an increasing function. Also, find the
points on the curve, where the tangent is parallel to x-axis.
29. Using properties of determinants, show the following:

o+ c)2 ab ca
ab (a+c)> be |=2abc(a+b+c)’
ac be (u+b)2

Set-ll

Only those questions, not included in Set I, are given.

3. What is the principal value of cos ™! (— %} ?

7. Find the minor of the element of second row and third column (a,,) in the following

determinant:
2 -3 5
6 0 4
1 5 -7

11. Find all points of discontinuity of f, where fis defined as follows :
[x1+ 3, x<-3
flxy=9 2x, -3<x<3
6x+2, x>3
OR
Find % ,if y = (cos )™ + (sin x) /*.
x
12. Prove the following:
tan ! Vx = 1 cos™! [ﬁ} ,x€(0,1)
2 1+x

OR

Prove the following;:

1 (12) . 1 (3) . 1 (56)
COos — | + SIn — | = SIn —_—
13 5 65
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14.

18.

20.

23.

29.

Let * be a binary operation on Q defined by

a*b:3_ab

Show that * is commutative as well as associative. Also find its identity element, if it exists.

Evaluate: Ig 1; dx.
+ sin x

Find the equations of the normals to the curve y = x 3 4 2x + 6 which are parallel to the line
x+14y +4=0.

Evaluate _[3(33(2 + 2x) dx as limit of sums.
1

OR
Using integration, find the area of the following region:

2 2
Xty X,y
X, Y);—+d—<1<= 42
{( 2 9 4 3 2}

Write the vector equations of the following lines and hence determine the distance between
them:
x-1 y-2 z+4 x-3 y-3 z+5
2 73 7 67 4 " 6 12

Set-lll

Only those questions, not included in Set I and Set II, are given.

1.

9.
11.

14.

17.

19.

23.

Find the principal value of sin - (— %) +cos ™! (— %) .

If A is a square matrix of order 3 and | 3A|= K| Al, then write the value of K.

There are two Bags, Bag I and Bag II. Bag I contains 4 white and 3 red balls while another Bag
I contains 3 white and 7 red balls. One ball is drawn at random from one of the bags and it is
found to be white. Find the probability that it was drawn from Bag I.

Prove that : tan ! (1) + tan -1 (2) + tan -1 (3)=m.
OR

If tan [x _1j +tan ! (x+1] =£, find the value of x.
x—2 x+2 4

Show that the relation S in the set R of real numbers, defined as S={(a,b):a,b e Randa<b 3}

is neither reflexive, nor symmetric nor transitive.
Find the equation of tangent to the curve y = x——7 , at the point, where it cuts the
(x=2)(x-3)
x-axis.
Find the intervals in which the function f given by
f(x)=sinx—cosx, 0<x<2n
is strictly increasing or strictly decreasing.



152

TPK Math— XII

4
24. Evaluate L (x2 — x) dx as limit of sums.

OR

Using integration find the area of the following region :

{(x,y):lx—llSySwIS—xz}

SOLUTIONS

Set—|
SECTION-A
1. We have given
lx—11
=
Ly —1l= (x-1), ifx-1>00rx>1
e —(x—-1), fx-1<0o0r x<1
) C(x-1)
(1) Forx>1, f(x)_(x—l)_l
g _ =1
(i) Forx <1, f(x) = D) =
lx—11,
. Range of f(x) = 1) is{-1, 1}.

B)

2. Letx=sin ! (— _J
2

= sin x = —

The principal value of sin - E— ?} is — % .

3. We have given
[cosa —sina]

Lsin o cos OLJ

For the identity matrix, the value of A, and A, should be 1 and value of A , and A,

should be 0.

ie., cosoo=1 and sinoa=0
As we know cos 0°=1and sin 0° =0

= a=0°
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2

0
M VR

0

3 4 2 4
41=0 ‘ 5 6 ‘— ‘ i 6 (expanding the given determinant by R)
6

2 4
T %la 6
=-2(12-16)=8
The value of determinant is 8.
5. We have given
J- log x
x

dx

Let logx=t = Lin=ar
x

Given integral = jt dt
£
2

2 2
6. Sx(ﬂj —g—@/:logx
dx dx2

(log 1)

= ==~ +

2
Degree of differential equation is the highest power of the highest derivative. In above 4y is

dx
the highest order of derivative.

Its degree = 1.
-
7. Let A=$—2f+28

P—2f + 2k — L -2 428
V02 + (22 + @2 3

N
Unit vector in the direction of Ais A =

- P 2p 42k
Vector of magnitude 15 units in the direction of A = 15A=15 H+)

_15g 304,30%
3 3 3
=58 — 10§ + 108
8. We have given line as
x-5 y+4 z-6
3 7 =2
By comparing with equation
S DA U
a b c’




154 TPK Math— XII

We get given line passes through the point (xl, Xy, x3) i.e., (5, —4, 6) and direction ratios are
(a,b,c)ie., (3,7,-2).

Now, we can write vector equation of line as
-
A=(8— 45+ 6B) +1 (3 +75 - 2B)
(1 2103 1] [7 11]

9 ||_3 4J|||_2 5J_|_k 23J|
1 2][3
LHS =L7L3WLJL2|
=5jr(1)(3) (1)(1)+LZ:)(5)7 [7
Lo@ee  1eO+EE) 17
+(4) (2 23]
Now comparing LHS to RHS, we get
k=17
10. We will consider
2o 3§

Unit vector in the direction Of;jsﬁz1‘/ NP+ P+ R
JEE +)2FA 8
2dj+k  2i+j+k
4 2
_'\/E 1 1 _ 1 1 1
_7§+E}+E}§_E§+E}+E§

The cosine of the angle which the vector V23 +f + B makes with y-axis is (%) .

SECTION-B

11. No. of questions=n=>5
Option given in each question =3

p = probability of answering correct by guessing =

g = probability of answering wrong by guessing=1-p=1 —13 =

wI|N

This problem can be solved by binomial distribution.

o=, (2)" (1)

where r = four or more correct answers =4 or 5

(i) P(4)="°C, @) (13)4 (if) P(5)="Cs (%)5
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P =P (4)+P()

e ()6 e

4
:(l) [1_0+l]:;[ﬂ}:£:0.045
3 3 3 3x3x3x3L3 243

12. The position vector of the point R dividing the join of P and Q externally in the ratio 1: 2 is

- - - -
> 1(a-3b)-2Q2a+b)
OR =
1-2
- S - -
—3b-4a-2b -B3a-5b _— >
-4 1” - “1 —3a+5b

Mid-point of the line segment RQ is

- - - -
— - o
(3a+5b)2+(a 3b) .77

As it is same as position vector of point P, so P is the mid-point of the line segment RQ.

13. Equation of plane is given by
a(x=x9) +b(y-yy)+c(z-2)=0
Given plane passes through (0, 0, 0)

a(x=0)+b(y-0)+c(z-0)=0 ...(9)
Plane (7) passes through (3, -1, 2)
3a-b+2c=0 ...(ii)

Also plane (i) is parallel to the line
x-4 y+3 z+1

1 —4 7
a-4b+7c=0 .. (i)
Eliminating a, b, ¢ from equations (i), (ii) and (iii), we get
Xy z
3 -1 2|=0
1 4 7
-1 2 3 2 3 -1 0
O A E A R S
= x(-7+8)-y(21-2)+z(-12+1)=0
= x—19y —11z =0, which is the required equation
2
14. Given, |A = ] |
5]/1 3
LR

We can write, A=1A
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} 2 5] [1 OWA
L L 3}{0 1}

2] [1 -]
||_1 3h:||_0 1JA [Rl _)Rl_RZ]
1 2 1
‘ _1'|':E| 1} [_1|A [RZ _)RZ _R1]
2| A
10 [3 -5
1:0 11 ::_1?. Zj [Rl —)Rl—ZRZ]
-1 _5—|
vl

15. We have provided
R={(a,b):a,beZ, and (a—-"0) is divisible by 5}
(i) As(a—a)=0is divisible by 5.
. (a,a)eRVaeR
Hence, R is reflexive.
(ii) Let(a,b) eR
= (a-b)is divisible by 5.
= —(b-a)is divisible by 5. = (b — a)is divisible by 5.
(b,a) eR
Hence, R is symmetric.
(iii) Let(a,b)eRand (b, c) e Z
Then, (a-b)is divisible by 5 and (b — ) is divisible by 5.
(a—Db) + (b — ¢) is divisible by 5.
(a - c)is divisible by 5.
(a,c)eR
= Ris transitive.
Hence, R is an equivalence relation.
16. We have to prove

tan~! Vx =L cos™! (1 _xJ, xe(0,1)
1+x

2
LHS. = tan!'Vx =%[2 tan ! Vx]

COs

L @2 x)
]

= 1 cos ™! {1 _ x] =R.H.S. Hence Proved.
1+x

[ B 24—9(2
_{L 1 (1) )J
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+sin
5
LHS = cos (2) +sin ! (E)
\65/ 13 5
= sin ! (i) +sin! (E) [ cos ! (1_2) —sin ! (iﬂ
13 5 13
e 2 ﬂ
51 ( E\ \?
\13/] f V13 A= J 5 { f J
= siIfl {i ><é+é XE:| = sirf1 % =RHS
13 5 5 13 5
LHS=RHS Hence Proved
3x-2, 0<x<l1
17. We have given, f(x) = 2x? —x, 1<x<2
5x—4, x>2
Atx=2,
(1) RHL LHL
= lim f(x) = lim f(x)
x — 2% x —2°
= lim f(2+h) = lim f(x)
h— x— 2"
=lim B 2+h) -4 = lim {2(2—h)2—(2—h)}
h—0 h—0
=10-4=6 = lim {2-h)(4-2h-1)} =2x3=6
h—0
Also, f(2) =22 -2=8-2=6
Q LHL =RHL = £(2)
o f(x)is continuous at x =2
(1) QTIDh) - f(2) RHD
f{t I m JG+N-f2)
[2(2 _I;,)z 2-h]-(8-2) hl_>0 BR2+h-4-8-2)
h —> O -h h—0 h
. [8+2n* —8h-2+h) -6 5h
= lim = lim —
h—>0 —h h—>0 h
. 2h -7h )
= lim ——— = lim (5)
h—>0 2= h—0
=5

= 1li 2hy7) =7
Jm, 27
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Q LHD = RHD
. f(x)is not differentiable at x = 2
OR

We have given
y:sin_1 [x4/1—x—\/§\11—x2].
=sin ! [xwll—(«/;)z —Jx 1—x2]

= y:sin_lx—sin_l«/;

[using sin~! x —sin ! y=sin" \/1 Y —y\/l x?
Differentiating w.r.t. x, we get
dy 1 3 1 d (V%)
dx N/1_.,)(.2 \/1_(ﬁ)2 dx
_ 1 1 1 _ 1 a 1
-2 1T-x 2Jx Jiox2 2Yx(1-x)
1. J- (sm 431
i (1 - cos dax
4x )
( | 2 sin 2x cos 2; [sin 4x =2 sin 2x cos 2x and 1 — cos 4x =2 sin? 2x]
X
=|e
I I 4 |\ 3 sin ZJJ
)

= _[ex (cot 2x — 2 cosec? 2x) dx

= Icot 2x.e¥ dx -2 Iex cosec? 2x dx

=[cot 2x.e* — I(—Z cosec? 2x).e¥dx] -2 J.ex cosec? 2x dx

=cot2x.e* + ZJACOS(-:‘C2 2x.e” dx — 2JAcoseC2 2x.e* dx=e" cot2x+c

OR
We have given

1—x2 1—x2
Ix(l—zxfbc=I x—2x2dx
=[

_ 1(23(

_I_’ 2\ 2x J

—x)
e,

2x2 - X

2\2x
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By partial fraction
x—2 x-2 A B
= —+
x 2x-1

222 —x x(2x-1)

x-2=A2x-1)+Bx
Equating co-efficient of x and constant term, we get
2A+B=1 and -A=-2
= A=2,B=-3
x-2 _2 3

=—+
2x2_x X 1-2x

From equation (i)
2 -
Il_x dx—}y[ldx+ij‘[92€+ 3 )dx
1 3
:Ex+log|x|—zlogll—2xl+c

19. Given integral can be written as
n/3  sin x+ cosx n/3 sin x + cos x

I=Jﬂ/6 1—-(1-sin 2x) dx :Jﬂ/6 \/1—(sinx—cosx)2

Put sin x — cos X =t

dx

so that, (cos x + sin x) = —
dx
T . n 1 3
whenx=—, t=sin—-cos === ———
6 6 6 2 2
whenx=—,t=sin ——cos —=— — —
i B 3 B 2

= I=J.23 1 dt A= 5
1—_3 = 1 t

S = [sm ]fgé

1-¢ N2

Ts a1 an s

=sin_1 3 — 1 — 51n_1 1 3—|

y=x3 (i)
ﬂ— 3x2
dx

... (i)
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21.

Q the slope of the tangent at (x; y1) =y
3xf =y ... (i)
Also, (x1,yq)lieson (i)so y; = xf’ ...(1ii)
From (ii) and (iii), we have
3x7 =xf = x?(3-x)=0
= x;=0 or x;=3
When x; =0, y; =(0)3 =0
When x; = 3,y; =(3)° =27
.. the required points are (0, 0) and (3, 27).
xlogxﬂ+y:210gx
dx X

Loy, 1

2
dx xlogx y_x_Z ~(0)

This is a linear differential equation of the form

E1+P1/=Q
dx
and Q = %
X
1

LF. = eJ'de _ ejx log x

where P =

xlog x
dx
1
[Letlogx =t .. —dx=dt]

x

1 at
=eIt —elo8t —t—logx

ylog x = j% log x dx +C [ .. solutionis y (I.E.) = IQ (LE) dx +C]
x

II

-1 -1
= ylogx=2{logx{x_—1:|—I%{x_—l}dx}+C

= ylogx:2jlogx.x_2dx+c
I

1
= ylogx=2[— ng+‘|‘x_2dx}+C
x
= ylogx:2{—logx—l}+C
XX

= ylogx=- % (1 +log x + C), which is the required solution
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22,

OR

ﬂ:ytanx :ﬂ:tanxdx

dx y
By integrating both sides, we get

J‘ﬂ = Itan x.dx

y
log y =loglsecx|+C

By putting x = 0 and y =1 (as given), we get

log1=1log (sec0) +C

C=0

o (i) = logy=loglsecxl

= y=secx
xzdy+y(x+y)dx:0
xzdy:—y(x+y)dx
dy__ )
dx xz
_dy:_l(nyryzl (i)
del 1 o)
|
Putting y = vx andﬂ=v+x@in equation (i)
dx dx
dv _ ox? +0%x? dv _ 2
vt —=— | — | = v+x—=—(0+0")
dx x2 dx
= i =—20-0?
= zdv SIS (by separating variable)
v° +20 x
= I dv=— Il dx (Integrating both sides)
02 +20 x
S S i L
02 +20+1-1 x
SO N R |
(v+r) -1 X
1 v+1-1
= =lo =—-log x +1log C
2 v+1+1 & &
= lIo LL—IO x +log C
2 & v+2 8 8
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= log ¢ +2logx=2logC
v+2
= log ‘ +logx2=logk, where k = C?
v+2
2 2
= log| %X |=logk = X =k
v+2 v+2
LY
= = =k [szv}
) X
x
=  xy=k(y+2x) ... (ii)

Itis given that y =1 and x =1, putting in (ii), we get
123k = k==
3

Putting k = 13 in (ii), we get

xzy = (l) (y + 2x)
3
= 3x2y:(y+2x)

SECTION-C

Total no. of rings & chain manufactured per day = 24.
Time taken in manufacturing ring = 1 hour

Time taken in manufacturing chain = 30 minutes
One time available per day = 16 \
Maximum profit on ring = Rs 300 3
Maximum profit on chain = Rs 190 28—

Let gold rings manufactured per day = x

Chains manufactured per day =y 24

LP.P.is 20 |
maximize Z = 300x + 190y 16
Subjecttox >0,y >0 .
x+y<24 12
X+ 7 y<16 8
Possible pointh for maximum Z are 4 |
(16, 0), (8, 16) and (0, 24). -

At (16,0), Z =4800 + 0 = 4800 E
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At (8,16), Z =2400+ 3040=5440 <« Maximum
At (0,24), Z =0+ 4560 = 4560
Z is maximum at (8, 16).
. 8 gold rings & 16 chains must be manufactured per day.
24. Let A;,E; and E, be the events defined as follows:

A : cards drawn are both club

E;:lost card is club

E,:lost card is not a club
Then, P(Ey) = > =1, pEy)=2-3

52 4 52 4
2 11

P(A / E ) = Probability of drawing both club cards when lost card is club = é—l x 0

P(A / E,) =Probability of drawing both club cards when lost card is not club 13,12
51 50
To find : P(E{ / A)
By Baye’s Theorem,
P(E;)P(A/E
P(E, / 4)= (Eq)P( 1)
P(E)P(A / Eq) + P(Ey)P(A / Ey)

1 12 11
2751 %50 12x11 11 11

TT 12 11 3 13 12 12x11+3x13x12 11+39 50

— X —=—=X=—+—X ==X —
4 51 50 4 51 50
OR
There are 3 defective bulbs & 7 non-defective bulbs.

Let X denote the random variable of “the no. of defective bulb.”

Then X can take values 0, 1, 2 since bulbs are replaced

3 = 3_7
=PD)=— and g=PD)=1-—="
p=F0) 10 1 ©) 10 10

We have

7 3

px=g=_2*"Co_7x6_7
10C2 10x9 15

P(X=1)=7C1X3C1=7X3X2=1
10C2 10x9 15

7cy x 3C 1x3x2 1
P(X=2)=—2 2 - =

10C2 T 10x9 15

.. Required probability distribution is

X 0 1 2
P (x) 7/15 7/15 1/15
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25.

26.

The points A (4, 5, 10), B(2, 3, 4) and C (1, 2, — 1) are three vertices of parallelogram ABCD.
Let coordinates of D be (x, y, 2)
Direction vector along AB is

4=-83+(3-55+@4-10)f=— 225 _ob
. Equation of line AB, is given by

b= (4455 +108) + 1 (25 + 25 + 6B
Direction vector along BC is

-2+ @-3)+(-1-a)h=—p_$_5p
. Equation of a line BC, is given by .

A= afrab)enddesh

Since ABCD is a parallelogram AC and BD bisect each other
[4+1 5+2 10—1}_[2+x 3+y 4+z}

7 7 7 7

2 2 2 2 2 2
= 2+x=5, 3+y=7, 4+2z=9
= x=3, y=4, z=5

Co-ordinates of D are (3, 4, 5).
Given curve
x? =4y ...(0)
Line equation
x=4y-2 ...(i)
Equation (i) represents a parabola with

vertex at the origin and axis along (+)ve o
direction of y-axis. > 3

Equation (ii) represents a straight line
which meets the coordinates axes at

2,1
(-2, 0) and (O, %) respectively. @1

By solving two equations, we obtain Q(x, y)

x=x>-2 -11)
A
= x?-x-2=0 (by eliminating y)
= (x-2(x+1)=0
= x=-1,2 X

>N\

. (2.,6)
The point of intersection of given (20 (10

parabola & line are (2, 1) and (— 1, i) .
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.. required area = I_Z (¥ —yq) dx. ...(iiD)

QP (x,v,) and %2 x, y1) lies on (if) and (i) respectively
. Yy = andy; = x2

4 ) 2
X+ X
iil) = Area= - ldx
. (i) j[ 4J

2
=T£dx+ljdx— szdx [x +1x- _3—|
-1 -1 -1 -1

T ey

b x tan x

0 secx+tan x

I= I sinx
n COS X n X Sin x
I= = _— (i
-[0 sin x -[0 1+ sin x ax @

COSX COsXx

n (m— x)+sin (m—x)

Q [} fwax=]] fa-xa]

0 1+sin(n-x)

I= — dx
=1 wdx ...(if)
0 1+sinx
2] = (;t —dx [Using (i) and (ii)]
D
N n  sin x (1 —sin x)
0 (1 +sin x) (1 —sin x)
n sinx—sin” x n!l sinx  sin
—n_[ dx = nj T 2{dx
—l sm X 0 | cos™ x  cos
x|
=njn tanxsecxdx—rr.rt tan? x dx
0 0
_ T _ T 2 _
—nJ.O tan x sec x dx Tc.[o (sec® x—1) dx
:nr secxtanxdx—rtjn sec? xdx+nJ‘TE dx
0 0 0
N :n[secx]g - n[tan x]g +m[x]§ +C=n[-1-1]-0+n[n—0]=n(n-2)
1=2(n-2)

2
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27. Let r be the radius and / be the height of the cylinder of given surface s. Then,
s=mnr? +2mhr

2
s —mr
h = o i
2nr ®
2 £ S — 7'!?1’2 .
Then v=mr"h=mr"+— [From eqn. (7)]
L 2nr J
|
sr—mr S
V= ——
2
e
do _s—omr ... (i)
dr 2
For maximum or minimum value, we have
@ = 0
dr
2
-3
= STOT 0 = s=3nr?
2
= nr? + 2nrh = 3nr?
= r=h
Differentiating equation (ii) w.r.t.7, we get
d%v
——=-3nr<0
dr?
Hence, whenr =, i.e,, when the height of the cylinder is equal to the radius of its base v is
maximum.

28. We have given
y=[x(x-27 ()

=x? (x2 —4x+4)=x4 —4x3 4 4x?

Y _ 43 1022 4 8¢

dx
For the increasing function,
ﬂ >0
dx

=  4x%-12x2 +8x>0 = 4dx(x% - 3x+2)>0
= 4dx(x-1)(x-2>0

For0<x<1, =) () (O)=()ve
dx

Forx > 2, dy =) HH) =) ve
dx
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The function is increasing for 0 < x <1and x > 2
If tangent is parallel to x-axis, then % =0
x
= 4dx(x-1)(x-2)=0
= x=0,1,2
Forx=0, f(0)=0
Forx=1, f1)=[1(1- 2)]2 =1
Forx=2,f(2)=[2x0]* =0

. Required points are (0, 0), (1, 1), (2, 0).

®+ c)2 ab ca
29. To prove: ab (a+ c)2 be =2abc(a+b+c) 3
ac be (a+ b)2
b +0)? ab ca
Let A=| ab (a+0)? be
ac be (a+ b)2

[Multiplying R, R, and R 5 by a, b, c respectively]

11(b+c)2 ba? a’c

L wm? b@eo? b
abe ac? be? (a+ b)2 c

=1 gbe| b2 (c+a)? b?
abc 2 2 2

c c (a+b)

[C; >C; —C3 andCy —»C, —C;]

(b+c)2—a2 0 a®
= 0 (c+a)? —b? b2
2 —@+b)?  ?—(@a+bh)? (a+b)?
G+c+ayb+c—a 0 a®
- 0 (c+a+b)b+c—a) b2
(c+a+b)(c—a-b) (c+a+b)(c—a—b) (a+b)>
b+c—-a 0 a?
=(a+b+c)2 0 c+a-b b2

c—a-b c-a-b (a+b)2
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b+c—a 0 a?
:(a+b+c)2 0 c+a-b b?
-2b -2a 2ab
) 2 ab + ac — a® 0
:w 0 be +ba—b?
. —2ab — 2ab
) 2ub+uc a? a?
:W b2 be+ba b2
“ 0 0 2ab
b+c a a
2
=M.ub.2ub b c+a b
ab 0 0 1
b
:2ab(u+b+c)2 e “
b c+a

=2ab(a+b+c)? {(b+c)(c+a)— ab)

=2abc(a+b+c)® =RHS

Set-ll

(R3 > R3 —(Ry +Ry))

[C; »Cy+C3, Cy »Cy +C5]

= osxX=—-—
2

= COSX=COS|:TE—%j|=COSS?TE [ascos /6 =+/3 / 2]

5n
X =—
6

=

The principal value of cos ! (— %) is

7. We have given

5

P

2 -3 5
6 0 4
1 5 -7
Minor of an element
2 =3
Ayy = Myy = 1 5‘:10+3:13
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11. We have given
[xl+ 3, x<-3
flx)=9 2x, -3<x<3

6x+2, x>3
() Forx=-3
LHL =limx f(x)= lim f(3-h) = im —-2(3-h)=-6
5-3 ~ h—0 h—0
RHL = lim f(x)= lim f(3+h) = lim 6(3+h)+2=20
xr— 3t h—0 h—0
LHL = RHL
At x = 3, function is not continuous.
OR

Given, y=(cosx)* +(sin x) /¥

— e log (cos x) " el/x log (sin x)

By differentiating w.r.t. x

ay _ ¢¥ 108 (cos %) {log (cos x) + —— — (sin x)}
dx COSs X
1 log (sin x) 1
+ex {—log(sinx)—+ CC).S)C:|
x2 xsinx
t
= (cos x)* {log (cosx) — x tan x} + (sin x*%/x [; 1 log sin x + CO}
SIS * )
14. For commutativity, condition that should be fulfilled is
a*b=b*a
Consider a* =3_ab=3_ba=b *a
5 5
a*b=b*a

Hence, * is commutative.
For associativity, condition is (a *b) *c=a *(b *¢)

Consider (a*b)*c:(?’—ab]*c: gabc=Ea(§bc):§a(b*c):a*(b *0)
5 25 5 \5 5
Hence, (a*b)*c=a*®*c)

* is associative.

Let e €Q be the identity element,
Then a*e=e*a=a



170 TPK Math- XII

X

18. I=[" dx ()

0 1+sinx

. : : 1
e e [ Q flnix= fa
0 1+sin(n—x) Z9dxL o (J
T mT—X J
=| —d (it
0 1+sinx g )
Adding equations (i) and (ii), we get

=" — " iy
0 1+sinx
T 1-sinx n 1—sinx
I nly 5

=T
0 (1 + sin x) (1 - sin x) 0 cos? x

X

=7 J.(;T (sec2 X — sec x tan x) dx
= n[tan x - secx]g =n[(0+1) - (0 -1)]=2x

= 2] =2m or I
=mn20. Given equation of curve
y:x3+2x+6 (1)
Equation of line
x+14y+4=0 ...(i1)
Differentiating (i) w.r.t. x, we get

Y 32,0 o dx_ 1
dx dy  3x2 +2

-1
3x2 42
and it is parallel to equation of line.
) S
3x2 42 14

= 3x2+2=14 = 3x2 =12

Slope of normal =

=4 = x=%2
From equation of curve,
ifx=2,y=18; ifx=-2,y=-6
. Equation of normal at (2, 18) is
y—18=—i(x—2) or x+14y—-254=0

and for (-2, —6) it is
y+6=—11—4(x+2) or x+14y+86=0
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23. jf(sxz 1 2x) dx

We have to solve this by the help of limit of sum.

So,a=1,b=3
f(x) = 3x2 +2x, h=>"1 o o
n
Q jf’(sxz +20) dx = i BIF) + LB+ L+ 20) 4 f (L (=T D) ..(i)

£(1)=3()% +2(1)
fA+h=31+h%>+2(1+h)=3h*>+8h+5

F(L+2h) =31 +2h)? +2(1+2h) =12h° +16h +5

& & & & .
§ § § § LI
§ 4 § § ¢ 8

fA-m-Dh=31+m-1)n>+20+@n-1)h)
=3n-1%h?+8(m-1)h+5
By putting all values in equation (i), we get

jf’(sxz +2x) dx = lim 1[(5) +(3h? + 8l +5)+ (1212 +16h +5) +...
-0

+[3(n-1)2h? +8(m—1)h+5]]
= lim h[3h2 1 +4+K+n-1)2} +8h {1 +2+K+(n—1)} +57]

h—0
_ lim h|3p2. D@ Yn Bh@m-Dn o

h—>0 6 2

[Q{1+4+....+(n—1)2:w and{1+2+|<+(n_1):(”_21)”]

= lim {(nh_h)(nh)(znh_h)+4(nh—h)(nh) W

h—0 2

+5nh T‘M(4_h)+4(2—h)(f)+lo—l

-] lh 0 2

=[2><2x4+4x2><2+10} [by applying limit] = 34

OR
We have given

2 2
(v,y); X +Y <1<X+Y
9 1 3 2
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There are two equations
(1) y; =equation of ellipse
2

2
ie, X +Y =1
2
= _1/1:5 9—x

and y, =equation of straight line

. Xy <
e, =+=<=1 g
32 %
2
= ==(83-x
Y2 3 ( )
. We have required area (0,-2) g

= _[03 (Y1 —Y2) dx

_I{ Jr_g(s—x)}dx Yy
_ j{\/i (3— x)}dx

3
2
21 x > 9 1Xx X
==|=49-x% +=sin = - 3x+—
3{2 2 3 2}

0

=%K§«/ﬁ+%sin 1) - 9+9) (0+0- 0“‘0)}

2/9 n 9 3 :
_ Z. 22| =2 (1t - 2)sq. units.
3[ } 2( ) sq

29. Let
x-1 y-2 z+4
2 3 6
From above, a point (x, y, z) on line 1 will be 2pn + 1, 3pu + 2, 6pu—4)
x-3_y-3_z+5_, (i)
4 6 12
From above, a point (x, y, z) on line 2 will be (4\ + 3, 61 + 3, 121 - 5)
Position vector from equation (i), we get

Line 1: ...(0)

Line 2:

P =u+1)$+(Bu+2) b+ (6u-4) 8
=@+ 25— ab) + (2P + 35+ 6B)
o =$+25—ab b, =28+ 33+ 6b
Position vector from equation (ii), we get

F=(ah+ 3P (6h+ 3P+ (120 —5)B= (35 + 35 —5B) + . (4 + 6 + 12B)
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ay =33+ 355h b, =48+ 6§+ 128

- -
Fromb,; and b, we getb, =2b;

(@ —a)x b

ay —dq) X

Shortest distance = %
[ b1

(g —a)=(35+ 3558 — B+ 25 —ab)=28+ 5 &

NI
(g —a)xb =2 1 ~—1|=9%_14f+4h
2 3 6

@y —ap) x b 1= (9) +(-14)2 + (&) = JBT+ 196 + 16 = 295
D 1=J@% (3% () = AT 9736 =7

Shortest distance = units
Set-lll
1. We have given
sin~! (— l) +cos ! (— l)
2 2
But, as we know sin -1 X+ cos_1 X = g .
- .

.. principal value is 5
9. Given | 3A1=KIAl, where A is a square matrix of order 3. ...(0)

We know that  13A1=(3)3 1Al =271 Al ... (i)

By comparing equations (i) and (ii), we get
K=27
11. Let A, Eq, E, be the events defined as follow:
A : Ball drawn is white
E; : Baglis chosen, E, :Bag Ilis chosen
Then we have to find P(E; / A)

Using Baye’s Theorem
1 4 4
P(E;)P(A / Ey) 5 %5 7 40
P(Eq /A)=?ﬁ)?(ﬂ7—ﬁ)qrp€*r)?(ﬂ+ﬁ=4—4z—15—}:m:ﬁ
! ! 2 2 gXgtaXqy 7
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14. tan ' (I)+tan ' (2)+tan ' (3)=n

Consider L.H.S.
tan ' (1) + tan ' (2) + tan ! (3) ...(i)
Let Z=tan ' (1)
tan Z =1
b y
Z=— . (i
1 (i)
+
And we know tan~! x + tan ! y=m+ tan -1 f—y ... (1)
Putting value of (ii) and (iii) in equation (i), we get
LHS =£+n+tan_1u=£+n+tan_li
4 1-xy 4 1-2x3

I i rstan ' (<=2 +rn-Z=n=RHS
4 4 4

OR

-1 (X—lj -1 (x+1j T
tan + tan =—
x—2 x+2 4

Consider above equation

+
We know tan_lx+tar1_1y:t.am_1u
1-xy
( x—-1 x+1 |
2+ |+2
- X
= tan ! ad R:—
1_‘ T ||(x—]( [ x
l1\| 4 kx—zbkx
+2)J
= 2 2
X +x—-2+x"—-x-2
2 2 =tan -
X -4 —x“+1 4
= 2
2x° -4
T 71 o 2% o4=-3
= -3
2x2—11 ory x=J_rL
ie., 2

X=—=,——=
2T 2
17. We have given

S={(a,b):a,b eRand a<b’)

(i) Consider a :%
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(if)

(i)

Then (@, a) = (1 ,l) eR
272

3
But % < % is not true
2. (a,a)¢R, forall'aeR
Hence, R is not reflexive.

Leta:l, b=1
2

Then, %3(1)3 ie, L<1

1
2
= (a,b)eR

3
But 1 ¥ (1) . (b, @) &R
Hence, (g, b) e Rbut (b, a) ¢R

Let a:3,b:§,c:é
2 3
3

Then 3< ( %) ie, 3<27
: (a, b)’eR
3

Also, 3 (4 ie. 3 .64

2 3/ 2727

(b, ) eR

3

But — <] ie, 3 ¢ 64

T° 3 >
o (a,c) 2R
Hence, (%, b) e(lfﬂ(b, c)eRbut(a, c)R
= Risnot transitive.

19. We have given

x-7

(x - 2) (x— 3) 0

Let (i) cuts the x-axis at (x, 0)

then ¥~

—— =0 = x=7
(x=2)(x-3)

the required point is (7, 0).
Differentiatingxe_quation (i) w.r.t. x, we get

ﬂz(x—Z)(x—3)1—(x—7)[(x—2)+(x—3)]
dx [(x - 2) (x - 3)]?
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x2 —5x+6—2x2+19x—35_—x2+14x—29
(x% —5x + 6)2 (x? +6-5x)2
dy ] -49+98-29 20 1

dx ]z, o) (49 - 35+ 6)> 400 20

. Equation of tangent is

_1
y yl_zo(x x3)

1
= -0=—(x-7) or x-20y-7=0
y 50 &7 y
23. f(x)=sinx—cosx, 0<x<2n
Differentiating w.r.t. x, we get

f'(x) =cos x +sin x =+/2 sin (£+x)

For critical points, 4y _ 0
dx
= cosx+sinx=0
= sinx=—cosx = tanx=-1
= tan x = tan (— E)
4
= xepp-fo_® 3 7m Mmoo
4 4 4 4 4
(i) For0<x <%
4
b1 T . .
Z <x+ Z <7 ie, Itliesin quadrantl, I
= 2 sin(g + x) >0, Hence, function is increasing.
(i) For SEcx<’®
4 4
n<Xx+ g <2n e, It lies in quadrant I1I, IV.
(= . .
= J2 sm(z + x) <0, Hence, function is decreasing.
(iii) For %" <x<2nm
9

2n<x+ g < Z ie, Itliesin quadrant I

. (m .. .
= 2 sm(z + x) >0, Hence, function is increasing.
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Internal where function is strictly increasing is

02)0(z 2
4 4
Interval where function is strictly decreasing is
(375 77:)
47 4

4,2
24. _[1 (x* —x) dx

We have to solve it by using limit of sums.

Here, a=1,b=4, h:b_a 4-1

ie, nh=3
n n

2

4
Limit of sum for L (x° —x)dxis

=h1im0h[f(1)+f(1+h)+f(1+2h)+....+f{1+(n—T) |
Now, f(1)=1-1=0

fA+h)=1+h> -1 +h)=h*>+h

F(L+2k)=(1+2m)2% — (1 +2h) = 4h> + 2h

fFl+m-Dh=0+n-1)HK> -+mn-1)H
=m-1)2h*>+(m-1)h

jf(x2 -x) dx:hlim hIO+h? +h+4h® +2h+..:(n=1)> h? +(n—1) K]
-0

=lim h[h2 1 +4+. . +m-DH+h{l+2+K+m-1)}]

h—>0
. ;{hz.(n)(ﬂ—l)(2”—1)+hn(n—1)}

h—0 6 2

Q 1+4+K+@n-1)>2 =—"(”_1)(2"_1)1+2+K+(n—1)=”(”_1)]
i nh(nh—h)(Znh—h)+nh6(nh—h 2
SN ; I

. {(3—h)(3)(6—h) (3 W
= lim +

h—>0 6 2
-Mm(3) y g

F?Q f&»zé—l 3x3 Z

\ )\ )
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OR
We have provided

(x,y):lx—llSyS\B—xz
Equation of curve is iy =4/5 - x% or y2 +x? =5, which is a circle with centre at (0, 0) and
.5
radius —.
2
Equation of line is y =1 x — 11
Consider, y=x-1 and y=45- x?
Eliminating y, we get
x—1=45-x2

x2 +1—2x=5—x2

2x2 “2x—4=0

x2-x-2=0 -3
(x=2)(x+1)=0

x=2,-1

The required area is

A

5._12) 5._1(1) (—1 1 )( 1 )
=|1+=sin " —|+1—-=sin -—— - —+1+=+1|-{2-2—-=+1
( 2 NG 2 NG 2 2 2

=E(sin_li+sin_1 i)+2—2—l
2 2

V5 J5
5. a2 |, 1, 1 4|1
=, sin [5 1—5+ B 5} 5
5[. _1(4 1)} 1
=—|sIn —+—=]|—-—
2 5 5/ 2
5 . 4 1
=—=sin " (1) —-—=
2 -3

5——1) sq. units
4 2/ 7

N\
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General Instructions: As given in CBSE Examination paper (Delhi) — 2010.

Set—|
SECTION-A

Question numbers 1 to 10 carry 1 mark each.
1. If f: R — R be defined by f(x) =(3 - x3)1/3, then find fof(x).

2. Write the principal value of sec ! (-2).

3. What positive value of x makes the following pair of determinants equal?
2x 3 16 3

5 X 5 2
4. Evaluate: jsecz (7 — 4x) dx

7

5. Write the adjoint of the following matrix :
.
4 3
6. Write the value of the following integral :
/2

jn sin® x dx

-n/2
7. Ais asquare matrix of order 3 and | Al=7. Write the value of | adj. Al.
8. Write the distance of the following plane from the origin :

2x-y+2z2+1=0

9. Write a vector of magnitude 9 units in the direction of vector 2 +} + 28,
-
10. Find A if (28 + 6§ + 14B) x $ - a5 +78) = 0.

SECTION-B
Question number 11 to 22 carry 4 marks each.
11. A family has 2 children. Find the probability that both are boys, if it is known that

(i) atleast one of the children is a boy
(ii) the elder child is a boy.
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12.

13.

14.

15.

16.

17.

18.

Show that the relation Sin theset A={xeZ:0<x<12 givenby S={(a,b):a,beZ,la-blis
divisible by 4} is an equivalence relation. Find the set of all elements related to 1.

Prove the following :

3

3y —
tan_1x+tan_1[ 2x ]:tan_l( R J
1-x2 1-3x2

OR

Prove the following;:

1+x2

cos [tan -1 {sin (co’c_1 0} =

2+x2

Express the following matrix as the sum of a symmetric and skew symmetric matrix, and
verify you result:

(3 -2 —J

|3 -
| 5|\-1 1|
2)
- - -
If a =3 +} + I§, b =4p— 2} +3Rand ¢ =5 - 2}3 + R, find a vector of magnitude 6 units which is
- - -
parallel to the vector2 a — b + 3 c.
OR

- - - -
Let a=$+4}+21§, b=3§—2}+7l§ and c=2$—f+4}§. Find a vector d which is

— d - =
perpendicular to both 2 and b and c . d =18
x+2 y+1 z-3

Find the points on the line 5

at a distance of 5 units from the point

P(1, 3, 3).
OR
Find the distance of the point P (6, 5, 9) from the plane determined by the points A(3, -1, 2),
B(5,2,4)and C (-1, -1, 6).
Solve the following differential equation :

(x2—1)ﬂ+2xy= solxlz1
dx x? -1
OR
Solve the following differential equation :

\/1+x2 +y2 +x‘2y2 +xyﬂ:O
dx

Show that the differential equation (x — y) % = x + 2y, is homogeneous and solve it.
x



Examination Papers — 2010 181

19. Evaluate the following :

x+2

Iw/(x—z) G

20. Evaluate the followinag :
X

2
J‘]Z x% Pux 43

=1
21. Ify=e""" %, -1<x<1, then show that

(1_x2)ﬁ_ dy o

x—-a“y=0
dx? dx /
B+ 441 - x2
22. Ify:cos_1 % ,find%~
X

SECTION-C

Question number 2 to 29 carry 6 marks each.
23. Using properties of determinants, prove the following:

24.

25.

26.

27.

x x? 1+px3

y y? Tapy? [=0+pry) (x-p)(y-2) (z-%)
z 2 1+pz3

OR
Find the inverse of the following matrix using elementary operations :

(1 2—g

A=|-1

0|L 0o 2 1

A bag contains 4 balls. Two balls are drawn at random, and are found to be white. What is
the probability that all balls are white?

One kind of cake requires 300 g of flour and 15 g of fat, another kind of cake requires 150 g of
flour and 30 g of fat. Find the maximum number of cakes which can be made from 7 -5 kg of
flour and 600 g of fat, assuming that there is no shortage of the other ingredients used in
making the cakes. Make it as an L.P.P. and solve it graphically.

Find the coordinates of the foot of the perpendicular and the perpendicular distance of the
point P(3, 2, 1) from the plane 2x — y + z + 1 = 0.Find also, the image of the point in the plane.

Find the area of the circle 4x? + 4y2 =9 which is interior to the parabola x? = 4y.
OR

Using integration, find the area of the triangle ABC, coordinates of whose vertices are
A(4,1), B(6, 6) and C (8, 4).
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28. If the length of three sides of a trapezium other than the base is 10 cm each, find the area of
the trapezium, when it is maximum.

29. Find the intervals in which the following function is :
(a) strictly increasing
(b) strictly decreasing

Set-ll

Only those questions, not included in Set I, are given
6. Write the principal value of cot 1 (=3).

- - > - e -
10. If a and b are two vectors such thatl a2 . b |=1 a x b |, then what is the angle between a and

N
b?
11. Prove the following :

tan ! (l) +tan ! (1) +tan ! (l) +tan ! (l) =T
3 5 7 8 4

OR
Solve for x:
x—1 x+1 T
l(x 2J+ta (x+2]:Z
2 0o 1
14. IfA=(2 1 3|, then find the value of A% — 3A +2I.
1 -1 0

18. Evaluate:
5x+ 3

IJxZ +4x+10

20. Show that the following differential equation is homogeneous, and then solve it :

ydx+xlog(zjdy—2xdy=0
x

dx

23. Find the equations of the tangent and the normal to the curve

x=1-cosO, y=0-sin0; atezg

24. Find the equation of the plane passing through the point P (1,1, 1) and containing the line
-
r = (—3$ + ? + 5@) + A (35 —f - Sﬁ). Also, show that the plane contains the line

7:(—$+2}$+5ﬁ)+u($—2}—5}$)
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Set-lll
Only those questions, not included in Set I and Set II are given
6. Find the value of sin ! (ﬂ) .
5

- g g 22 > . .
7. Vectors a and b are such that| a |=+/3,1b | = 3 and (a x b)is a unit vector. Write the angle

- -
between g and b.

11. Show that the relation S defined on the set N x N by
(a,b)S(c,d) = a+d=b+c
15. For the following matricesA and B, verify that (AB)’ = B'A".
1
A=|-4|, B=(-1,21)
3

17. Solve the following differential equation :

(x? +1)%+2xy:1/x2 +4
X

OR
Solve the following differential equation :

(x3 +x2 +x+1)ﬂ=2x2 + X
dx
20. Ify= cosec L x, x > 1. then show that
x (x2 —1)ﬁ+(2x2 —1)ﬂ=0
dx? dx
23. Using matrices, solve the following system of equations :
X+2y—3z=-4
2x+ 3y +2z=2
3x -3y —-4z=11

OR
If a, b, c are positive and unequal, show that the following determinant is negative :
a b ¢
A=lb ¢ a
c a b

25. Show that the volume of the greatest cylinder that can be inscribed in a cone of height ‘4" and

. . .4
semi-vertical angle ‘a” is 5 wh tan? a.
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SOLUTIONS

Set—|
SECTION-A

1. If f: R — R be defined by
f=3-x%1?

then  (fof) x = f(f(x))
=fI3-2%)?)

:[3_{(3_x3)1/3}3]1/3 — [3—(3—x3)]1/3 =(x3)1/3 .

2. Let x =sec ! (-2
= secx=—2
n ( nj 2n
= seCcx=—sec— =sec|m—— |=sec—
3 3 3
2n
= X=—":
3
3. We have given
2x 3 16 3
5 x| |5 2
= 2x2 -15=32-15 (solving the determinant)
= 202232 = x?=16 = x=4

But we need only positive value
x=4
4. Let T={sec” (7 - 4x) dx
Let 7-4x=m, —4dx=dm

= Izijseczmdm
4

=—ltanm+c=—ltan(7—4x)+c
4 4

5. We have given matrix :

[2
4
3]
Cp=1 3 { Cp =2
, 1
Adj. A ={_4 2|
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6. J.:Z sin® x dx
Let f(x)= sin® x
f(=x) = [sin (-]’

=(—sin x)5 =—sin’ x
== f()
Thus, f(x)is an odd function.
n/2 . 5
I sin” xdx=0
-n/2
7. Ais asquare matrix of order 3 and | Al=7
then ladj. Al=1A1? =(7)% =49

8. We have given plane
2x-y+2z+1=0

Distance from origin = (2x0) ~(1x0+2x0+1 = 1 _1
Jo2 (2 r@? | (VAT 3
N
9. Let r=—2§+}+2ﬁ
N
- 7
Unit vector in the direction of r =% = M
’
Vector of magnitude 9 =9 #
- $ 9 +§ + 2;
Units in the direction of ¥ =9 - -
[T+
) i
[ Y
I b Sl ISR
| Jai+1+4

10. We have given
(28 + 6§ + 148 x(ﬁ—x}wﬁ):g

I T
N
- 2 6 14|=0
1 A 7
6 14 2 14+l§2 6| —
S PR B O
%
= $(42+140) - 05+ R(-20-6)= 0

= 42 +140=0 = 14r=-42 = A=-3
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Also, -2L-6=0 = X=-3
: =-3

SECTION-B

11. A family has 2 children, then
Sample space = S={BB, BG, GB, GG}
where B = Boy, G = Girl
(i) Let us define the following events:
A :at least one of the children is boy : {BB, BG, GB}
B:both are boys: { BB }
A B:{BB
P(AnB) 1/4 1
P(A)  3/4 3
(i) Let A:elder boy child : { BB, BG}
B:both are boys: {BB}

= P(B/A) =

A~ B:{BB)
— pB/ay-LAND_174 1
P(A)  2/4 2

12. We have given,
A={xeZ:0<x<12 and
S={(a,b):a,beA,la-Dblis divisible by 4}
(i) for(a, a) €S, la—al=0is divisible by 4.
- Itis reflexive.
(i) Let(a,b) €S
Then la—blis divisible by 4
= | — (b — a)lis divisible by 4 =1b — alis divisible by 4
(a, b)eS = (b,a)eS
It is symmetric.
(iii) Let(a,b) eSand (b, c) €S
= la-blisdivisibleby4 and |b - clisdivisible by 4
= (a-b)isdivisibleby4 and (b - ¢) is divisible by 4
= la—-cl=I(a—-b)+ (b - c)lis divisible by 4
(a,c)e$
It is transitive.
From above we can say that the relation S is reflexive, symmetric and transitive.
.. Relation S is an equivalence relation.
The set of elements related to 1 are {9, 5, 1}.
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_ _ [ 3x—x3
13. We have to prove: tan 1y 4+ tan 1[ sz]:tan 1 (iJ
1-3x

1-x
-1 1] 2x
LHS =tan ~ x +tan 3
1-x
2x 1
x+—2t | )
=%an
[As we know tan ' a+tan "' b =tan " ar ]
_1| |1—x( px \| 1—ab
1-x
=)
) _ |—x—x3+2x—|t _ |—3x—x3 RHS
=tan | ——— |=tan =
ﬁl—x2—2x2J [1—3sz
OR
1+x2
cos [tarf1 {sin(co’f1 )} = x2
2+x
LHS = Cos [tan_1 {sin (cot_1 0}
Let x =cot6
LHS = cos [tan -1 (sin 0)]

: ST .
= |oL | tan~ j—l = cos [tan_ \/7 |—l (i)

1+&ot GJJ | L

142

| )|

Let 04 =taﬂ_r;| = tan 04 ZE
|w1+x2) 2
1+x

1 2

—_
+
=

€080 = — = 0, = cos
2+x 2+x

Now, put0, in equation (i), we get
x

9 |1+ 2 \/1+x2
cos| cos > |=

2+x 2+x2

14. Consider
" 3 =2 —4"‘
A="3 -2 -
L—l 1 ZJ
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We can write A=%(A+A’)+%(A—A’) ...()
1
where, (A + A’)is a symmetric matrix

and — (A — A') is a skew symmetric matrix.

2
3 3
-1]Now, A’'= —2|
4

2 1
-4 -5 2]
1 s o 4 bs sl
“(A+A)="1|3 T2, D +2 2
2 2 Lg 1||1|r2)3\—4 5
) N 2/] |
1 -5 /2 -5/7]
1, 4 4=y -2 -2 .. (if)
23 . a4 1 4] 572 TTz 2
T 3
La-ay=1] s lel ‘ _53U_2 i
2 2 Tt 2) |4 Z—E
L1 5 —31
. 0 0 -6
=5 6 0
2L3
[0 5/2  -3/7]
='5/2 0 - ... (ifi)
1372 3 0]
Putting value pf equations (if) and (ii7) in equation (i), | r=2a->
i 3 1/2 —5/2jmf 0 -5/2 +3c
A=""1/2 -2 -2'+'5/2 0
-5/2 —2| 2] [3/2 3
3 -2
—4= 3 |
> 2 5> -
-1 1]

> 5 - 2|Hence
Proved.
15. Given, a=$+$+8 b=48-2§+38 c=$-2f+F

Consider,



—3/2—3|

=21$+2)$+2§—45+2}—3I$+35—6)$+3§= 5—2f+21§
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N
Since the required vector has magnitude 6 units and parallel to .

. Required vector = 6% .
2§+2 [§—2§+28 ]
_6‘ §-25+28 ‘=6 §-2p+ ’$|:2$—4$+4;s
2 1+4+4
N/(1) +(2) +(2) | H 1
OR
Given,
- - -
a=$+4p+28 b =3§—2}+71@, c=28—§+ab
- > >
Vector d is perpendicular to both u and b i.e, d is parallel to vector a x b.
N
d=|1 4 2
3 -2 7
} +1§S 4:32%—}—141%$
-2 7 3 7 -2
N
Now let d = (328 — § — 148)
- —
Also, c.d=18
- -3+ 4Ry . u(328 -5 -148) =18
= W(64+1-56)=18 = 9u=18 or pn=2
-
d =2(328 - § — 148) = 649 — 2§ — 28
16. Given cartesian form of line as:
x+2 y+1 z-3
3 2 2 g
.. General point on line is (3u— 2, 2u -1, 2p + 3)
Since distance of points on line from P (1, 3, 3) is 5 units.
J(3u—2—1)2 +(2u-1-3)2 +(2u+3-23)% =
= (Bu-3)2 +(2u-4)2 + (w2 =25
= 17u2 - 34u=0 = 17u(w-2)=0 = n=0,2
.. Required point on line is (-2, -1, 3) foru=0, or (4,3,7) forp=2.
OR
Plane determined by the points A (3, -1, 2), B(5, 2, 4)and C (-1, -1, 6) is
x-3 y+1 z-2 x-3 y+1 z-2
5-3 2+1 4-21=0 = 2 3 2 |=
-1-3  -1+1 6-2 -4 0 4

0
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0

3 2 2 2
= @3, L

2 3
+(z-2) 4 0

= 12x-36-16y-16+12z-24=0
= 3x-4y+3z-19=0
Distance of this plane from point P (6, 5, 9) is

18 -20+27-19

J9+16+9

(3x6)—(4x5)+(3x9)-19
V32 +(@2 +(3)>

17. Given, (x* - l)ﬂ +2xy =
dx

= 6 units

V34

xl=1

x? -1

By simplifying the equation, we get

dy+ 2x y= 1

dx  x2 17 (2% -1)2

This is a linear differential equation of the form % +Py=Q
X

Here P = 2x ,Q 1

21T (2 —1)?
2x
I

dx
2 2
LF. =¢ * -1 zeloglx 71I=x2_1

L 1
.. Solution is (x2 -y= (x2 -1); dx = dx
.[ (x2 —1)2 Ixz 1

1
* +C

2 1 -
= -Dy==1 R
(x*-Dy 5198

OR

Given, \/1 +x2 +y2 +x2y2 +xy%: 0
x

By simplifying the equation, we get

xy%:—\/1+x2 +y2 +xzy2

= xyﬂz—\/(1+x2)(1+y2) ——Ja+x2)a+v?)
X

y1+ x?

Y dy=- dx
/1 + yZ X
Integrating both sides, we get

2
[- dy:—j\'“x dx ()
J1+y2 x
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18.

Let 1+y*=t = 2ydy=dt (For LHS)
Let 1+xz=m2 = 2xdx=2mdm = xdx=mdm (For RHS)
L0 = = —dt—— ™ mdm
= 2 dm=0 2
E_Li 2 J.zn_lm— :>\/?+I—m +1_1dm:0
m? -1
-1
= x/_+J‘{1+ ]dm 0 = J_+m+—log z =
2_1q m+1

Now substituting these value of t and m, we get

J1+22 -1

1
\/l+y2 +\/l+x2 +—log| ——|+C=0
2 V1+ X% +1
Given, (x-v) dy _ x+2y
dx
By simplifying the above equation we get
dy x+2y .
== ...(7)
dx x-y
x+2y
Let F(x,y)=
Ax+2Ay A 2
then F(Ax, Ay)= Ay (x +2Y) =F(x,y)
Ax-Ay A(x-vy)
.. F(x, y) and hence the equation is homogeneous
Now let y =vx
dy dv
= —~=0+xX—
dx dx
Substituting these values in equation (i), we get
dv x4+ 2vx
v+x—=
x x-—ox
dv 1+2v 1+20-0+0% 1+0+0>
= X — = -0 = =
dx 1-v 1-v 1-v
= 10 5 do= ax
1+v+v x

By integrating both sides, we get
dx y
I = - ...(10)

+v+1 X
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tHs [ do
ve+ov+1
Let 1-v=A(2v+1)+B
=2Av+(A+B)
Comparing both sides, we get
2A=-1, A+B=1

or A:—l, B:E
2 2
j 1-v _[ 2(Zv+1)+‘3
0? +v+1 02 +v+1
1 2v+1
Y 2—d0+_.[2—
279 +o+1 +ov+1
1 Qu+1) 3
Y BRI +_I—2
279" +0+1 2 ( 1) 3
v+—| +—
2 4
1
v+ —
Vo1 2 3 2 1 2
=="loglv" +v+1l&" x=tan
& 2 V3 V372
\ )
Now substituting it in equation (ii), we get
1 5 1 2v+1)
~—loglv® +v+11++/3 tan (— =logx+C
5 %8 e 2
1 y2 y (2y+1\1
= _log + +1[+V3tan ‘ ‘—logx+C
\ J
= —llog|x2+xy+y2|+llogx2+J’5tan_l(wjzlogx+c
2 2 J3x
2
= —llog|x2+xy+y2|+ﬂtan_1[ y+x):C
3x
2)d
19. Given, J' (¥ +2) dx
Rx—Ziix—Ei
2)d
—J‘ﬂdx
JxZ =5x+6
2x+4
L

2 Jx2 —-5x+6
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e,
2 [ 5re6
:lIde+2J‘L
2 wlxz -5x+6 2 w1x2—5x+6
L L,

For [,
Let x%-5x+6=m

1,1
= 2x =5 dx=dm==—|—
(2x -5) o]

11:%X2M:M:,/x2—5x+6 ()
I =2J‘ 1 dx_gj- dx

2 \x? —5x+6 2

5) (2 .7 3

-=| + -5x+6

(x > x? —5x ‘ (i)

(X—éj-i- x2 —5x+6
2

+C

20. Given, [2 5x dx

2 +4 + 3 dx + 3 2 2 4x+ 3
-5 @ +dx+3-@x+3) =5 [ dv 5[, " dx
1 x% +4x+3 1 L x? v4x+3
2 4x+8-5 2 2(2x+4
:5[x]% —5I 2—dx:5—5 I 2(;)11 —5j —x}
L x? vax+3 L x? 44x+3 X< +4x
’%+4 [de
X +4x+3 (x+2)
2
x+1-|

|_
=5—L1010g|x2 +4x+3|—§10g

x+3

l

25 3 25 1 8 25 6
=5-1101log15—-—1log——-101log 8 + —log — |=5+10 log — + — log —
{ g7 83 §°75 gz} 81572 %8
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21. We have given,

- -1
y=e"¥M F —1<x<1 ...(0)

and we have to prove

(1—x2)ﬁ—xﬂ—a2y=0 .. (ii)
dxz dx
Now differentiating equation (i) w.r.t. x, we get
ﬂ: e sin”1 x ) a
dx 1-—X2

2
= 1-x2 % =ay = (1- x%) (?j = u2y2 (Squaring both sides)
x x

Now again differentiating w.r.t. x, we get
2 2
21-x2) W Y _ oy (ﬂ) = a? (Zy—J
dx dy2 dx dx

dy ) Dividing both sides bgf—z dy , we get
X

2
(1—x2)ﬂ—xﬂ:a2y
dx? dx
2
= (1—x2)d—g—x%—a2y:0 Hence Proved.
dx x
( / p
3x+4 1-x
22. Given, y-= COS_f% |

I )

Let x=cosa sothata = cos_1 X

1 3cosa+41l1—cosza 13 4 ]

= =Cos =Cos |—cosa +— sina
4 5 L5 507

Let 3 = cos 0, then 4 =sin©O
5 5

y= cos ™! [cosa cos O + sin a sin 0] = cos ™! [cos(a —0)]=a -6

- -13
= y=cos x-cos
Differentiating w.r.t. x, we get
d - -
e Sy Y
dx 1 - x2 1-x2

.(0)
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SECTION-C
X X 1+px3
2 3
23. yoy© dapy” =+ payz) (x—y) (v -2) (2 - %)
z z? 1+pz3
X X 1+px3
LHS =|y yz 1+py3
z z? 1+pz3
By splitting into two parts, we get
x x? 1 x x? px3
=ly v 1+ly v opyd
z z2 1 z z° pz3
21 1 x x2
- 2 2
=ly yo L|tpxyzil oy oy
z z2 1 1 z 22
21 x ox2 1
=ly v* 1+ pxzly o
z z2 1 z 22 1

[In second determinant, replacing c¢; and c5 and then ¢y withc,]

x x2 1

2
=1 +pxyz)|y y~ 1
z 22 1

By applying Ry > Ry - R, , R, > R, — R5, we get
x-y (x-yk+y 0
=1+pxyz)|y-z Y-2(y+z O

z 22 1

1 x+y O

=1 +pryz))(x-y)(y-2|1 y+z 0
z 22 1

By expanding the determinant, we get
= (I +pxyz) (x-y) (V-2 [y +z-x -yl
= A +pxyz)(x—y)(y—2) (z—x)
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24.

OR
1 2 2
A= (—1 3 0—‘

Lo 2 1]
Let A=IA

1 2 =271 00
(—1 3 0—‘:[0 1 0'A
o 2 1] [0 0 1]
Applying R, >R, + R,
1 2 2771 0 0
(0 5 —21:[1 1 0—‘A
o = 1] o o 1]
Applying R;—>R; +R53, R, - R, +2R;,
[t o0 -1 0 1
0 1 o'='1 1 2'A
o 2 1] Jo o 1]

Applying Ry >R + 2R,
(1 0 -1 (1 01
01 0'=11 2A
00 1] |22 5]

=

Applying Ry R + R4

L,
o o 1] |2 2 s
Aty

2 2 s

Let us define the following events.
E: drawn balls are white

A : 2 white balls in bag.

B: 3 white balls in bag.

C: 4 white balls in bag.

ThenP(A)=P(B)=P(C)=%
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By applying Baye’s Theorem
E
p©-»(E)
©-Plz

P (%) - E E E)

e (F)ermor(f) ror(E

1
2 x1
x 1 3

_(1 1) (1 3) (1 1)‘1+3+1‘§
376/ T3/ T3 6 6

25. Let number of first kind and second kind of cakes that can be made be x and y respectively

Then, the given problem is

Y

Maximize, zZ=x+y 2x+y=50 i
Subjected to x20,y=0 50’\_

300x +150y <7500 = 2x+y <50 20 1

15x+ 30y <600 = x+2y<40 0.
From graph, three possible points are X+2y=40 ¥ (0,20)

(25, 0), (20, 10), (0, 20) 2010)
At (25, 0), z=x+y=25+0=25 101
At (20, 10), z=x+y=20+10 pamm 11 1]\

= 30 <~ Maximum v 1 20 \?0 0~y X

At (0, 20), z=0+20=20

As Z is maximum at (20, 10), i.e., x = 20, y = 10.
. 20 cakes of type I and 10 cakes of type II can be made.
26. LetO(a, B, v) be the image of the point P (3, 2, 1) in the plane
2x-y+z+1=0
PO is perpendicular to the plane and S is the mid point of PO and the foot of the
perpendicular. * P(3,2,1)

DR’sof PSare2,-1,1

-3 -2 z-1
. Equation of PS are * _Yme Ll

=u

.. General point on line %5 (2p_+1 3, - ﬁl+ 2,n+1) S S

If this point lies on plane, then Yytzel
2Qu+3)—(—pu+2)+1(u+1)+1=0

= 6u+6=0 = p=-1

O(o,B)
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27.

.. Coordinates of S are (1, 3, 0).

As S is the mid point of PO,

7 7

(3+0. 2+B 1+y
2

2

) j:(1,3,0)

By comparing both sides, we get

3+0c_

1 =

l+y_

2

0

Image of point P is (-1, 4, -1).

Equation of circle is
4x?
and equation of parabola is
x% = 4y
y= x2 /4

+4y2 =9

By putting value of equation (iii) in equation (i), we get

2

2
4% +4[x—J =9
4

x* +16x% - 36=0
(% +18) (x> —=2)=0
x?>+18=0, x> -2=0

x:—«/ﬁ, x:iﬁ
x =12 (

Uy U Ul

Required area = 2 JSE (yq -
r
{ o 2

il
N
x 2 5, 9 1% 32
=2| =47 —x° +_sin” -
2 %4 3/2 12 0
=2 ﬂ.ﬁ,.gsin_l&_ﬂ :(ﬂ+25'
4 8 3 6 6 4

x = —+/18 is not possible)
Yp) dx

x?.

4

... (ii)
...(ii)

y x’=4y

—de [Asy1:x2+y2:%,y2:x2:4y]

in -1

242 J .
3 sq. units.
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OR
Given triangle ABC, coordinates of whose vertices are A (4, 1), B(6, 6) and C (8, 4).

Equation of AB is given by
—6= 6-
y 6

NY

1 5
x—6)or y=—x-9
4( ) or y >

Equation of BC is given by
4-6 .C (8.4)
y—4:8 6(x—8) or y=—x+12

P N Wb 01O N
—t— t

Equation of AC is given by
4-1 3
-4= x-8 or y=x-2 X
y g8 ory=, 0

.. Area of AABC

1 A (4,1),

3 L 4 H
t t y T

Y,12345678

6 8
I ap —J/Ac)dx“LI (Ypc —Yac) dx

—_[ ( X — 9——x+2)dx+j (—x+12—%x+2)dx
_I ( x- 7)dx+j (——+14)dx

6 8
=(7L—7:|4+{—%+14x:|6=[(%—42) (14_28)}[(—56”12)—(_763 J]

+ 84Y| :
=[%—42 14 + 28 - 56 + 112 +%— 84} 63 —56 =7 sq. units.
28. Given, the length of three sides of a trapezium other than the base is 10 cm, each

i1.e., AD=DC=BC=10cm. D 10
Let AO=NB=xcm.

DO =4/100 - x? cm

Area (A) = i (AB+DC).DO

10 10

:;(10+2x+10) 100 — x

A=(x+10)y100 — x> ...(0)

Differentiating w.r.t. x, we get

a_ F10).—— 1 (o +4/100-x2 .1
dx 24/100 - x2

_ —x(x+10) +(100 - x%)  —2x? ~10x +100

V100 — x2 ) /100 — x2
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For maximum area, ili_A =0

X
= 2x%2 +10x-100=0 or x> +5x-50=0
= (x+10)(x=5)=0 = x=5,-10
= x=5

Now again differentiating w.r.t. x, we get

100 — x2 (—4x — 10) — (=2x2 —10x + 100) .
d?A 2100 - x?

(=2x)

dx? (100 — x?)
Forx =5
d2A _100-25(=20-10) -0 :ﬁ(_30) 0
dx? (100 - 25) 75
. For x =5, area is maximum
Amax =06 +10) m cm? [Using equation (i)]

=15475 cm? = 753 cm?

29. Question is incomplete.
Set-l|
6. Let x=cot™! (—/3)
= cotx=—x/§=—cot%=cot( Ew
5n 5n
T — =>cotx=cot— = x=—
'Y 6 6
- -
10. Given, a and b are two vectors such that
- > > -
la.bl=laxbl
-> - -
= lallblcos®O=Ilallblsin®
1
= cosf=sinb =
0 co
s0
= tan0 =1 = 0= i
11. We have to prove

tan ! (l) +tan ! (l) +tan ! (lj +tan! (lj =T
3 5 7 8 4
LHS =tan ! (1) +tan ! (1) +tan ! (lj +tan! (lj
3 5 7 8
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{ 1 1 1 1 '\
4+ 4+
=tan1K 315 |+tan1| 7181| [Q tan1a+tan1b:tanl(
1 2 2 - 2
[1= X | 1- x
g 3 J5 L 7 8J
=tan ! (é)+tan71 (—)
7 11
[(4+3 )
—tan |2 11|y 1(_)=tan*1(1)=E:RHs
Ll—éxi
7 11
OR
Given, tan ! [x—lj +tan ! (x+1] _r
x—2 x+2 4
( x—14x+1 —‘
= " —1 x—2 x+2
an - =
|Talx-1)[x+1)| 4
L Kx—Z}KerZ)J
= 2 rx-24x>—x-2
5 5 =tan —
TX —4—x“+1
w2 —4-1
=
-3
N %% -4=-3 = 2x%2=1
= xz—1 = x=iL
2 2
14. We have given
(2 0 1—‘
A="2 1 3
1 1
OJFor
A2 _3A+11 T 1 T 1
|2 0 1||2 0 1| |5 -1 2|
Ar="2 1 32 1 3'=l9 2 5

|t -1 oJ[t -1 o] |0 -1 -2
1

[ o e 2 g

a+b
1-ab

)
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-1 0
A2 _3as20=l9 2 51-le 3

o -1 2] |3 -3
5x+3

18. J.wlx +4x+10

Let 5x+ 3=AQ2x+4)+B=2Ax + (4A + B)
Comparing both sides, we get

2A=5 = A=

N |t

4A+B=3 = B=-7
i(2x+4)—7

J.z—dx
,/x2 +4x+10

2x +4

@

5x+3

1/x +4x+10

For I,

Let x? +4x+10=m = (2x+4) dx=dm

=

5.1
Il=51ﬁd

L=7] 1 dx=7 ax

=7
=4 +10

dx
w/x2 +4x+10
IZ

m :%xZM :5«/%:51“(2 +4x+10 +C1

dx
j x+2% 46

_x +4x+10
: j (x+2)

5x+ 3

|

Thus, =1 +1

2
=710g|()[+2)+ x% +4x +1013C,

=51/x +4x+10—710g|(x+2)+1/x2 +4x+101+C, C=Cy +Cy

20. ydx+xlog(z)dy—2xdy=0
x

Simplifying the above equation, we get

[x log (1) - Zx} dy=—ydx
x

-1
—4
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vy__ ¥y )
dx 2x — x log (Z)
X
Let F(xy)=— 2
2x — x log (1)
X
F (i, 1) = by - ——=Fxy

2ux + px log (ﬂ) 2x — x log (1)
px X

.. Function and hence the equation is homogeneous,
Let y=0vx

dy do
= —L=v+x—
dx dx
Substituting in equation (i), we get
dv vx
VX —=———————
dx 2x-xlogwv
dv v dv vlogv—v
= e —— 2
dx 2-logwv i T 2—-logov
=2
= dv =
—logv dx
vlogv—v X

Integrating both sides, we get
—logv dx
j dv
J.v logv—v 2 j
1+(1-log v) dx
v(logv—-1) X
[_do _pdo_rds
v(logv —1) J.

[ X

Let logv-1=m = —dv=dm
v

N P T

= logl#il —loglvl=1loglx|+loglcl
= log‘—‘=log|cxl
v
B ~1) =
= L=cx = (logv-1)=vcx

= {Iog [%) - 1} = cy

which is the required solution.
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23. We have given

ex_=1 .
_ cosO 1 % ;cy (l)
=0-sinb | 4
Ato=2
n n 1
y=—-8ln —=——-—
x=1-cos==1- !
4 V2’ 4 4 4 2
L n 1
01nt1s(1—— — - )
P 21 N2
Now differentiating equation (i). w.r.t. 6, we get
dx dy_l
—~=1-cos0

—=sin® and
do

ﬂ:ﬂxﬁzl—cose
dx do dx sin 0

= c0secH — cotO

Ato=" ﬂZCOSECE—COt—Z\/_ 1
4 dx 4

which is slope of the tangent.
.. Equation of(the tangent is

v P e (17

=W2-1)x-(2- 1)(*/351)
- y‘&‘Tj W7 - 1) _2+1ﬁ2«/‘
= WZI-Dx- —3T22“/§+§—j§—0
= W2-1)x- +E—4é‘/§:o
= («/E—l)x—y+£—2«/§+2=0

which is the equation of the tangent.
1 a1 W2enp =
dy/dx J2-1 (W2-1)(2+1)

Equation of the normal is

v~(57) “D{ (-5

Slope of the normal = V2 +1)
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24.

1 2 -1)
= e — =2+ x+(2+1
Y3 A ( ) x+( )«/E
n 1 2-1
= == (W2 D+
Y4 5 ( ) 7z
n 1 1
= V2+D)x+y——+—-—=0
( VY Y R
= («/§+1)x+y—£=0
which is the equation of the normal.
Plane through the point P (1, 1, 1) is
- -
[r-G+3+Ml.n=0 (i)

As plane contains the line 7 = (—35 +)$ + 5}$) + A (35 —}$ - Sﬁ)
(3555853 _B.u=0

N (—4$+48). 1 =0 ....(ii)
Also,  (33-$-58).7n=0 ... (iii)
From (i7) and (iii), we get
55 R
n=|-4 0 4|=4b-8§+4b
3 -1 -5

Substituting Z in (i), we get
[r =G +3+ B4 8§+ a8 =0
= .8 ah)—(4-8+4)=0
= F.-2+h=0
Which is the required equation of plane.
7 (- 2} + ﬁ) = 0 contain the line
7= +25+58) +n( - 25 —58)
it ($+2p+58). -2+ R =0
ie., —1-4+5=0,which is correct
and (F-28+R).¢-25-58=0

ie., 1+4-5=0,which is correct.



206 TPK Math— XII

Set—lll
6. We are given sin ! (sm— =sin ! [s gj
=sin 1(5 ) r
a4 xbl
- > b 1x3
7. Angleb/w aand b =sin0 = axol_ ﬁ
7o V3x2 2
=lallbl
= 9=sin71£

all
W N w

11. (a,b)S(c,d) = a+d=b+c
(1) For (a,b) e N x N
a+b=b+a = (a,b)S(a,b)
. S is reflexive.
(ii) Let (a,b)S(c,d) = a+d=b+c
= d+a=c+b = c+b=d+a
(a,b) S(c,d) = (c,d)S(a,b)
i.e.,, Sissymmetric.
(iif) For (a, b), (c, d),(e, f) e N x N
Let (a,b) S(c, d)and (c, d) S(e, f)

= a+d=b+candc+f=d+e
= a+d+c+f=b+c+d+e
= a+f=b+e

= (a,0)S(e, f)

(a,b) S(c,d)yand (c, d) S(e, f) = (a,b) S(e, f)
.. S is transitive.
.. Relation S is an equivalence relation.

1
15. Given, A= —j, B=(-1 2 1)
5 r 1
BT i R
AB=| -4 J -1 5 6 3
3
1, 1
( 1 1 -1 4 -3
(AB) = 4 _4| 1y el
[ 6 5 |1 4 3
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VPN Bt I il PP I S
B'A"=(- ) L_3J _[ 1J[1 + [i —i

(AB)'=B'A".
17. (x> +1)%+2xy:1/x2 +4
X

Simplifying the above equation,

ﬂ 2x 11x2 +4

+ y=
dx  x2 417 (% +1)

This is a linear differential equation of the form

ﬂ+P}/=Q
dx
[2
+4
Here, P = 2x ,Q= *
x?+1 (x% +1)
22x dx ,
I.F. —¢ x“+1 :elog(x +1):(x2+1)
[ .2
+4
(P aDy=[e2+). " a = [x? +4dx
(x? +1)
= (x2+1).y=§11x2+4+%loglx+11x2+4l+c
OR
(x3+x2+x+1)zz=2x2+x
dx
2 2
= ﬂ:—S 2x2+x = dy=—22x T g
ax  x° +x" +x+1 (x= +1)(x+1)
Integrating both sides, we get
[dy=] o px  dx ()
By partial fraction,
2x? B
r X A LB 2 i) Br+ O (x+ 1)

2+l (r+1) x+1 2241
2x2 +x=x2(A+B)+x(B+C) +(A+C)

Comparing both the sides, we get
A+B=2, B+C=1 and A+C=0
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20.

23.

:3/A:1/C___1 - —
2 2
3x_lw
()= y= I1/2 2 2 | gy
’x+1 x +1’
l|_ 1 3 ] x 1 1
=— dx + — -—
2jx+1 ij2+ J.x +1
1 3 2 1 -1
==loglx+1l+=loglx” +1l—-=tan"" x+C
¥ 2 8 4 8 2
Consider,
y:cosec_lx

Differentiating both sides w.r.t. x
dy -1

dx 42 _q dx

Again differentiating w.r.t. x, we get
xﬁx -1. —+ 2-1+ }/ 2 dy =0

2
u+(2x2 W _g
x2 dx

= x(x?-1)

We are given
X+2y—-3z=-4
2x + 3y +2z=2
3x -3y —-4z=11
The matrix equation form of equations is

L2 3B
2 3 2yl g
3 5 -allz] |
|11]ie, AX=B = X
-A'B 1
where  A7l=— Adj. A. 3
LAl
-3
Wi 3 2t iy
- 4| °3 4 73 3
3 3 4

=(-12+6)—2(-8-6)—3(-6-9)=—6+28+45=67 %0
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’

-6 14 —15} [—6 17 13}
AdjA= 17 5 9 4 5 -8

(1B —1J _L—15
% 17 13

67]-15 9 -1
%6 17 13][-4
199741

o L—15 9 —1“1”

Pcl 201]
T |y=! D!
67
‘;{34|:|_26|7| | 1]
L ] L 1L |
x=3, y=-2,z=1
OR
b ¢
A=|b ¢ a
c a b
a+b+c a+b+c a+b+c
= b c a [by applying Ry — R{ + R, + R3]
c a b
1 1 1
=(a+b+c¢) |b c a
c a b

b-c c—a
A=(@+b+c)|b—c c—a a|=(a+b+0)

c—a a->
c—a a-b b

—(@+b+0)[(b-0)(a—b)—(c—a)?]
:—(a+b+c)[112 +b2 +c2 —ab —bc — ca]

=—%(a+b+c) [(a% +b2 = 2ab) + (b2 + ¢% = 2be) + (2 + a® — 2a0)]

= A=—%(a+b+c)[(a—b)2 +(b-02 +(c-a)?]

Asa#Db# cand all are positive.
a+b+c>0, (a—b)2>0, (b—c)2>0 and (c—a)2>0

Hence, A is negative.
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25. Let a cylinder of base radius r and height /1, is included in a cone of height h and
semi-vertical angle a.
Then AB=r, OA=(h-hy),
In right angled triangle OAB,
AB 7
—=tana = =tana
OA h—hy o
or r=(h-h))tana

V =mn[(h—hy) tan oc]2 .h; @ Volume of cylinder = m’zh)

V=ntan? o.hy (h-hy)> (i) A B
Differentiating w.r.t. i, we get
d—V:ntanzoc[hl.Z(h—hl)(—l)+(h—h1)2><1] !
dhy
r ¥

= ntan? a (h - hy) [-2hy + 1 - hy]
= ntan? o (h - hy) (h— 3hy)
av

For maximum volume V, T =0
1
= h—h1=0 or h—3h1:0
= h=hy or Iy = % h
= hy = 13 h @ h = hy is not possible)
Again differentiating w.r.t. h,, we get
2
a7V ntan? o [(h - hq) (=3) + (h = 3hy) (-1)]
dh,?
Athy =L
3
2
A7V tan? a[(h—lh)(—m |
dh,? 3 |

+O|=—2nhtan2a<0

. Volume is maximum for i = 3 h

2
Vo —ntana. % hj (h - % h) [Using (i)]

=i mh3 tan? a
27
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Set—|
SECTION-A

Question number 1 to 10 carry 1 mark each.
1. Write a square matrix of order 2, which is both symmetric and skew symmetric.

-4
2. If‘’f is an invertible function, defined as f(x) = , write f -1 (x).

3. What is the domain of the function sin ! x?

4. What is the value of the following determinant?
4 a b+c

A= b c+a

4
4 ¢ a+b

- R
5. Find| x|, if for a unit vector a, (x — a).(x + a)=15.

6. For what value of p, is @+ } + ﬁ) p a unit vector?
7. If j (ax +b)? dx = f(x) + ¢, find f(x).
1

1+x

dx.

1
8. Evaluate: J.o 5

9. Write the cartesian equation of the following line given in vector form :
—
r=28+f-ak+a-5-R

10. From the following matrix equation, find the value of x :

NS
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SECTION-B

Question numbers 11 to 22 carry 3 marks each.
11. Consider f:R —[-5, o) given by f(x)= 9x% + 6x—5. Show that f is invertible with
A j
=| -1
)

OR
Let A= N x N and * be a binary operation on A defined by (a, b) *(c, d) =(a + ¢, b + d). Show
that * is commutative and associative. Also, find the identity element for * on 4, if any.

12. Prove the following: tan {E + 1 cos! (ﬂﬂ + tan {E 1 cos™! (Eﬂ = 2_b
4 2 b 4 2 b a

13. Prove the following, using properties of determinants:

a+b+2c a b
c b+c+2a b =2(11+b+c)3
c a c+a+2b
OR
3 -1
Find the inverse of A= 4 1 using elementary transformations.
ToX dy . d? y T
14. If y=logtan |—+ = |, show that —= = sec x. Also find the value of —-atx=—-

4 2 dx dx? 4

x+ 1
15. If y=cos-1|2 , find 4y .
1+4% dx
16. Evaluate: Ism x.sin 2x.sin 3x dx.

OR
Evaluate: I x2 - 3x _ dx.
t
17. Evaluate: J.n L
0 secx+tan x

18. Form the differential equation representing the family of ellipses foci on x-axis and centre at

the origin.
19. Find the particular solution of the following differential equation satisfying the given

condition :

(3x2 +y)g_;:x,x>0,when lery:]'

OR

Solve the following differential equation: y dx + x log (zj dy =2xdy

X
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20.

21.

22,

- - -

= 3} —fand ¢ =7# - R Find a vector d which is perpendicular to both a4 and
d - =
b,and c.d =1.
Find the shortest distance between the following pair of lines and hence write whether the
lines are intersecting or not :

-1 1 1 y-2

x-1_y+ :Z;x+ Y C2o2

2 3 5 1
An experiment succeeds twice as often as it fails. Find the probability that in the next six
trails there will be at least 4 successes.

SECTION-C

Question numbers 2 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

A factory makes two types of items A and B, made of plywood. One piece of item A requires
5 minutes for cutting and 10 minutes for assembling. One piece of item B requires 8 minutes
for cutting and 8 minutes for assembling. There are 3 hours and 20 minutes available for
cutting and 4 hours for assembling. The profit on one piece of item A is Rs 5 and that on item
B is Rs 6. How many pieces of each type should the factory make so as to maximise profit?
Make it as an L.P.P. and solve it graphically.

An urn contains 4 white and 3 red balls. Let X be the number of red balls in a random draw of
three balls. Find the mean and variance of X.

OR
In answering a question on a multiple choice test, a student either knows the answer or guesses.
Let g be the probability that he knows the answer and % be the probability that he guesses.

Assuming that a student who guesses at the answer will be correct with probability —, what is
3

the probability that the student knows the answer, given that he answered it correctly?

Find the coordinates of the point where the line through (3, -4, -5) and (2, -3, 1) crosses the
plane determined by points A (1, 2, 3), B(2, 2,1)and C (-1, 3, 6).

2 -3 5
IfA=]|3 2 -4, findA7 Using A7 solve the following system of equations :
1 1 2

2x -3y +52=16; 3x+2y—-4z=-4;, x+y—-2z=-3
Using integration, find the area of the region bounded by the lines,
4x-y+5=0, x+y-5=0 and x—-4y+5=0
OR

Using integration, find the area of the following region : {(x, y); | x + 21 <y <4/20 - X2},

The lengths of the sides of an isosceles triangle are 9 + x%,9+ x? and 18 — 2x? units. Calculate
the area of the triangle in terms of x and find the value of x which makes the area maximum.

Evaluate the following : j03/2 | x cos mx | dx.
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Set-ll

Only those questions, not included in Set I, are given
2. Iff:R—>Randg:R — R are given by f(x) = sin x and g(x) = 5x2, find Q0f(x).

3. From the following matrix equation, find the value of x :
1 3} (x)_(5
(4 5) (2) ) @
11. Prove the following, using properties of determinants :
b+c c+a a+b
c+a a+b Db+c :2(3abc—u3—b3—c3)
a+b b+c c+a
OR

2
Find the inverse of the following matrix, using elementary transformations: A = (7 5] .

(1= - +2
14. Differentiate the following function with respect to x: f(x) = tan ! [1_95) —tan~! (f 5 j .
+x —-2x

5
17. Evaluate : J.

[ x+21dx.
5

21. Find the cartesian and vector equations of the plane passing through the points (0, 0, 0) and

— 4 1
(3, -1, 2) and parallel to the line Yy +43 =z ; .

23. Using matrices, solve the following system of equations :
3x-2y+3z=-1; 2x+y-z=6; 4x-3y+2z=5

3/2
24. Evaluate the following : J‘_1/ | x sin mx | dx.

Set-lll

Only those questions, not included in Set I and Set II are given
1. If f(x) = 27x3 and g(x) = x1/3, find gof(x).

7 If[3 4)[’()—(19) find the value of
. 2 X 1 = 15 , IIn e value or x.

13. Prove the following, using properties of determinants :

a+bx? ¢+ dx? p+qx2 b d g
ax? +b ox? +d px2+q :(x4—1) a c p
u v w u voow

OR

5
Using elementary transformations, find the inverse of the following matrix : A = [5 j .
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17.

19.

21.

23.

27.

t . . d2y
Ifx=a cost+logtan§ ,y:a(1+s1nt),f1nd—2.

dx

Evaluate the following : J.; x2 1 -x)" dx.

The scalar product of the vector P+ 2} + 48 with a unit vector along the sum of vectors
P 2f + 3R and Af + 4} —5Ris equal to one. Find the value of A.

2 1 3
IfA=| 1 3 -1| findA"L Using A7 solve the following system of equations :
-2 1 1

2x+y+32=9; x+3y-z=2; -2x+y+z=7
The sum of the perimeter of a circle and a square is K, where K is some constant. Prove that
the sum of their areas is least when the side of the square is double the radius of the circle.

SOLUTIONS

Set-I

SECTION-A

Square matrix of order 2, which is both symmetric and skew symmetric is

ool

3x—4
We are given f(x) = * which is invertible
3x -4
Let =
Y 5
S5y+4
= S5y=3x-4 = x= y;—
- 5y +3 _ S5x +4
fl@ =22 and f7 0=

~1 < x <1is the domain of the function sin " x.

We are given
4 a b+c
A=| 4 b c+a
4 c a+b

ApplyingC3 -C3 +C,
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4 a b+c+a 1 a 1
A=| 4 b c+a+b|=4(a+b+0)|1 b 1
4 c a+b+c 1 c 1

As we know if two columns are same in any determinant then its value is 0
A=0

_)
5. For a unit vector a,

> 5 5 o
(x —a).(x+a)=15
2 2215 = 12 1a? =15
— 1212-1-15 [|;|2=1]
—~ 1x12=16 or |}>|2:(4)2 or 1xl=4

6. Let, a=pG+3+h)

- >
Magnitude of a isl a |

12 1=)? + ()% + ()2 = V3

N
As a is a unit vector,

_)
lal=1 = +/3p=1 = p:i%

.7. Given I(ax + b)2 dx=f(x)+C

3 3
- @Y e fmac > fa D
3a 3a
11
8. IO ! dx

1
[tan_1 x] = [tan_1 1-tan™" 0] =z
0 4

9. Vector form of a line is given as :
et abindot-B
Direction ratios of above equation are (1, -1, —1) and point through which the line passes is
(2,1,-4).
..Cartesian equation is
X-x;_y-y1_*7*1
a b <

x-2 y-1 z+4
1 -1 -1
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10. Given matrix equation
ey 4173
a5 1Ty s
6
Comparing both sides we get,
x+y=3 and 3y=6
ie., y=2andx=1
: x=1, y=2.
SECTION-B
11. Given  f:R —[-5, »), given by
flx)= 9x% + 6x -5
() Let f(x1)=f(xy)
= 9x? +6x; ~5=9x3 +6x, -5
9(x1 —x3) (X1 +x2) +6(x —x3)=0
(xl —xz)[9(x1 +x2)+6]=0
Xy —xy =00r 9Y(xq +x,)+6=0

U syl

.X =X
So, we can say, f(x1)=f(x,) = x{=x,
.. fis one-one.

(ii) Let ye[-5, ]
So that y = f(x) for some
xeR,=  9x? +6x-5=y

= 9x2+6x—5—y=0

= 9x2+6x—(5+y)=0 = x

61,36+ 409G + )

2x9
-6+6,1+5+y -1+ Jy+6
= x= = — V7
18 3
“1+4y+6 -1-,y+6
= x= ,
3 3
“1+,y+6
herex:—y
3
is onto.
eR, f

Since function is one-one and onto, so it is invertible.

Jx+6-1

-1 6
e L L R

..(i)

Xp =%y 0r9(xy +x5)=—6 ie, (xq+xy)=- g which is not possible.

()
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OR
Given A=Nx N
* is a binary operation on A defined by
(a,b) *(c, d)y=(a+c,b+d)
(i) Commutativity: Let (a, b), (c, d) eN x N
Then (a,b) *(c,d)y=(a+c,b+d)=(c+a, d+D)
Qa,b,c,deN,a+c=c+aandb+d=d+c)
=(c,d)*b
Hence, (a,b) *(c, d)y=(c, d) *(a, b)
* is commutative.
(ii) Associativity: let (a, b), (b, c), (¢, d)
Then [(a,b) *(c, d)]*(e, fy=(a+c,b+d)*(e, f)=((a+c)+e, (b+d)+f)
=fa+(c+e),b+(d+f)] @set N is associative)
=(a,b)*(c+e, d+f)=(a b)*{(c, d)* (e H}
Hence, [(a,b) *(c, d)]* (e, f) = (a,b) *{(c, d) * (e, /)}
* is associative.
(iif) Let (x, y) be identity element for »on A,
Then (a, b) *(x, y) = (a, b)
= (a+x,b+y)=(ab)
= a+x=a, b+y=0b
= x=0, y=0
But (0,0) ¢ A
For %, there is no identity element.

12. tan [£+l cos_1 (EH + tan [E—l cos_1 (Eﬂ :Z_b
4 2 b 4 2 b a
(r 1 1 a)—| (n 1 _
L.H.S. tan | — + — cos — ]|+ tan | —— = cos —
1272 b/ ] 472 U]
| a
b

b||Let c%s fox=

= COS X
1
LHS =tan|—+—x|+tan| ———x
tan£+tanf tan——tanf
= 4 2 4 4 2

1—tan£tan£ 1+’fan£tanE
4 2 4 2

t t tana—tanb |
Qtan (a+b) = 20A*+ A0 dtan (- p) = 20 A tanb.
1-tanatanb l1-tanatanb
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1+ tan (g) 1-tan LEJ

= .

) 1y

2 2
X
\ )
2 2
{1 + tan(—ﬂ + {1 - tangﬂ 2 [1 +tan? ——‘
2 1- A
2]
1-tan
2
:@ (Qcos%:]i %Eq
_ 2
_a/b_ a
LHS = RHS Hence Proved.
a+b+2c a b
13. LHS.= c b+c+2a b
c a c+a+2b
ApplyingC; -C; +C, +Cy
2(a+b+0) a b
=|2(a+b+c) b+c+2a b
2(a+b+0) a c+a+2b
1 a b
=2(a+b+0o)|1 b+c+2a b
1 a c+a+2b

Applying Ry -R; - R, and R, >R, - Rj

0 —(a+b+o) 0
=2(a+b+0)|0 (a+b+c) —(a+b+0)
1 a c+a+2b
0 -1 0
=2a+b+ct)30 1 1 |=2a+b+0)°3[1(1-0)]=2(a+b+c)® =RHS
1 a c+a+2b
OR
3 -1
Given A= 1
3|4 1]

We know that A= SA

17 710
= {—4 1] [0 1}4
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Applying R; - Ry +%R2

[ 1 -1 /% [1 1/
| 21L—4|_] 1] LdA
L]
Applying R2 — R2 + 4R1
[1 -1/ 2—’ [1 1/

b 10 = 4

A

Applying R,—>-R,
1 —1/2—’ [1 1/

| 2710 =l | L‘4| A
_3J
Applying R; >R + 1 R,
S AN RS
ﬂo 1J|:ﬂ—4 —3J|A
[1 0] 4 [-1 -1]
10 1] |4 -3
a4 [
- A= {—4 17

)

14. Giveny =log tan (4 + g)

By differentiating of w.r.t. x, we get

ﬂzé.secz(ﬁ+£)l
dx tan(i+f) 4 2/°2
4 2
(5+3)
cos|—+—
2 sin (ﬁ + f) cos? (E + f) 2 sin [E + f) Ccos (E +f)
4 2 4 2 4 2 4 2
1 1 1
= = = =secx
T

Now again differentiating w.r.t. x,
d2
£y sec x tan x
dx

dZ



| a
<«

At x=—, :secﬁtanﬁzﬁ
4 4

I

[

=
[N
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x+1 x5l
15. Given y = cos-1 [2 ] = = cos] 272
1+4 1+ 4%

Let 2% =tano = a =tan ' (2%)

_ 2t _ _
Y = cos 1) _2tane =cos! (sin 20) = cos 1 |:COS (E—Zocﬂ
1+tan? o 2

T T -1 /px
= =——-20=——2tan 2
y=5 5 (27)

By differentiating w.r.t. x, we get
2 . 2x 1 2 _2x +1 1 2
Y_ 5@ panl (%)) =- 08¢ _ o8¢
dx dx 14022 1+4%

16. J.sin x.sin 2x.sin 3x dx
Multiplying and dividing by 2

:l_[2 sin x sin 3x sin 2x dx:ljsin x [2 sin 3x sin 2x] dx
2 2
=%J.sin X [cos x — cos 5x] dx [Q2 sin a sin b = cos (a — b) — cos (a + b)]

:l j(sin X COS X — COS 5x sin x) dx:lJ.(Z sin x cos x — 2 cos5x sin x) dx
2 4

Lo . . 1[ cos2x cosbx cosdx]
=—I(Sln2x—51n 6x + sin 4x) dx =—| — + _ N
4 i

6 4
cos2x cos 6x  cos 4dx
== + - +C
8 24 16
OR
2 2
x° — 3x) dx x° — 3x)dx
Given_[( ) =I(2 )
(x-1D(x-2) " x*-3x+2
2 r
-3 _
ey TR P
—|x - 3x+2 x°—3x+2
:J.dx_ZJ.sz_ZJ‘L
x? = 3x+2 (x—§j2—1
2 4
[ 3 1]
x_E_E [ dx 1 X—a
=x-2|log| —5—=||+C =—lo *te
8 x—§+% ijz_az 20 8|x+a }
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x tan x .
17. Letl=[ —— %  ix ..()
0 secx+tan x

As Ig flx) dx = Jg fla—x)dx

n (T —x) tan (w — x)

90 sec(n—x) + tan (n — )

dx ...(ii)

J- (n X) tan x
0 secx+tanx

By adding equations (i) and (ii), we get
tan x
2A=n[ —— " _dx
0 secx+tan x

Multiplying and dividing by (sec x — tan x) , we get
n tan x (sec x — tan x)
2l =n| dx

0 sec2 X — tan2 X

_[ sec x tan x — tan > X) dx

= _[ sec x tan x dx — TEI sec xdx+J. dx

:n[secx]o —Tr[tanx]o +n[x]g =n(-1-1) =0+ n(n~0)=n(n~2)

=  2=n(n-2) - 1=5(n—2)
18. The family of ellipses havmg foci on x-axis and centre at the origin, is given by
i - ¥
Differentiating w.r.t. x, we get
2x+2y(dy\=0 2ydy  2x
L p2 dx 42
a%dy b? de (ﬂ\
dx \dx) b2

= =

W TR
Again by differentiating w.r.t. x, we get

|y 0y ()[4 2)
dx2  \dx dx
x?.

=0

The required equation is

2 2
xyd—2y+x(ﬂ) —yﬂzo
dx dx dx



Examination Papers — 2010 223

19. We are given

(3x2 +y)j—;=x,x>0

dx X
- —_—

dy  3x2 +y

2

= ﬂ:u:&x-}-z

dx X X
= ﬂ—ly:?)x

dx x

dy

This is a linear differential equation of the form . +Py=0Q
X

Here P:—l,Q=3x
x

1
_(ta _
LF.=¢ 5 T oglogr _log !

R | =

y_l _
;—Ix3xdx —3Idx

= Yo3x4Cc = y:3x2+Cx

x
But, it is given whenx =1,y =1
= 1=3+C = C=-2
y:3x2 - 2x
OR

Given  ydx+xlog (z) dy =2xdy
x

= {x log (z)—Zx} dy=—ydx
x

. W
Y oox xlog(z)
X
Let y=ux, = ﬂ:zH.x@
dx dx
dv vx
v+ X—=—
dx 2x — xlog (ﬂ)
X
do (%9
. av _

X—=——"—"—-0
dx x(2-logv)
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20.

dv_v-2v+vlogv vlogov—-v

=

dx 2 -logv 2-logv

2-1
N 2-logo  _dx

vlogv—v x

2-1
N [=——8% 4o - dx

vlogv—v X

1+(1-1
- j+(—ogv>dv:j£€

v(logv-1) X

dx dv  dx )

= | == ..(i)

v(logv—l)_ v X
Let logv-1=t :>1dv:dt

v
. 1 1 dx
()= —dt-|=do=|—
'[t jv X
= logltl—loglvl=1loglx+loglcl
t t
= log —‘:loglcxl = —=cx
v v
1 -
= logo-1_ cx
v
{log (1) - 1}
x
= —=cx
Yy
x
= {Iog [ﬂ) - 1} = cy, which is the required solution.
x

Given a=$-3 b=3j-F c-75_8

- - -

Q vector d is perpendicular to both 4 and b
- -
d is along vector a x b

55
= d=r(axb)=A|1 -1 0|=n+$+38
0 3 -1
Also c.d=1 = B-BHad+Pe3b=1
1

= M7+0-3)=1 = =

Z:i($+}+3ﬁ)
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21. Given, pair of lines

22,

x—1:y+1:Z and x+1:y—2: z—-2
2 3 5 1 0

In vector form equations are

F=-H+u@e b

and 7:(—$+2}+2§)+x(5§+})
;1:5_}, lZ:2$+3§+I§

cZ:—$+2?+2§, 172:5§+j$

- o

az—a1:—2$+3?+2ﬁ

- > ﬁ ; ﬁ
byxby={2 3 1|=-$+5}-138
5 1 0

(@9 — @) -(br x b) = (<28 + 35 + 30) (- + 55 — 13B)

=2+15-26=-9
- S > >
- .(by xb
As we know shortest distance = (@ a_l)) (_3 xbs)
= _9 =
\/(_1)2 1 65)2 +(-13)2 J1+25+169
-9 9 .
=|—_ |=——=units
JI95 | 4195

Lines are not intersecting as the shortest distance is not zero.
An experiment succeeds twice as often as it fails.

p = P (success) :%

and g= P (failure) = %

no. of trials=n=6
By the help of Binomial distribution,

r 6-r

P(r) = 6C, (% (1
P (at least four success) = P (E) +P(5)+ P (6)
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23. Let the factory makes x pieces of item A and B by pieces of item.

24.

(1 () e (e, )

Il
I~
N
N
S
1
| =
[*)
(@)
'y
+
N
[*)
(@)
[6)]
+
| i~
(o))
@)
(o)}
| I

[15 2 4:‘ 16 31 496
—+—=—Xb+—|=—x—=—+
9 9] 81 9 729

SECTION-C

Time required by item A (one piece)

. . . Y
cutting = 5 minutes, assembling
=10 minutes
Time required by item B (one piece) 40 +
cutting = 8 minutes, assembling '\
= 8 minutes 307
Total time (0,25
. . 20 1 (8,20)
cutting = 3 hours & 20 minutes,
assembling = 4 hours 10 .
Profit on one piece
(24,0)
item A=Rs 5, item B=Rs 6 i i . i X
Thus, our problem is maximized * 0 10 20 \30 ANO
5x+8y=200
z=5x+ 6y Yy 10x+8y=240 g
Subjecttox >0,y >0
5x + 8y <200
10x + 8y < 240

From figure, possible points for maximum value of z are at (24, 0), (8, 20), (0, 25).

at (24, 0), z=120
at (8, 20), z=40+120=160 (maximum)
at (0, 25), z=150

.. 8 pieces of item A and 20 pieces of item B produce maximum profit of Rs 160.

Let X be the no. of red balls in a random draw of three balls.

As there are 3 red balls, possible values of X are 0, 1, 2, 3.
3CO X 4C3 _4><3><2_ 4

P(0)= = =—
©) 7c3 7x6x5 35
pay-_C1x"Cy_3x6x6_18
7C3 7x6x5 35

3 4
P(2)= Cy x C1_3><4><6_£

7c,  7x6x5 35
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P(3)=

For calculation of Mean & Variance

3Cyx 1Cy 1x1x6 1
7x6x5 35

X P(X) XP (X) X2P (X)
0 4/35 0 0
1 18/35 18/35 18/35
2 12/35 24/35 48/35
3 1/35 3/35 9/35
Total 1 9/7 15/7
Mean = 2 XP(X) = ;
Variance = £X2. P(X) — (EX. P(x))% =12 _ 81 _ 24
7 49 49
OR
Let A, B and and E be the events defined as follows:
A : Student knows the answer
B : Student guesses the answer
E : Student answers correctly
Then,p(A)=§, P(B):%, P(E/A)=1
1
P(E/ B)=—
(E/B)=-
Using Baye’s theorem, we get
3
P(A).P(E/ A) 5 3x3 9
P (A / E) = PAAy-PES/A)+PABy PAES/B) = =9+2 =11
5+5x3

25. The line through (3, -4, -5) and (2, -3, 1) is given by
x-3 y+4 z+5
2-3 -3+4 145
x-3 y+4 z+5

= DR ()

The plane determined by points A(1, 2, 3), B(2, 2,1)and C (-1, 3, 6)
x-1 y-2 z-3
2-1 2-2 1-3|=0
-1-1 3-2 6-3
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x-1 y-2 z-3
= 1 0 -21=0
-2 1 3

0 -2 1 -2 1 0

= (x—l)‘1 3‘—(y—2)‘_2 3 +(z—3)‘_2 1‘:0
> (-D@--2(-D+E-3D)=0
= 2x-2+y-2+z-3=0 = 2x+y+z-7=0 ...(i0)
P (-p+ 3, u—4, 6p —5) is the general point for line (7).
If this point lies on plane (ii), we get

22u+6+p—-4+6p-5-7=0 = p=2
- P(1,-2,7)is the point of intersection.

2 3 5
26. If A='3 2 4

1 1 |
1 2]A™!

= AdiA

LAl
2 -3 5

lAl=|3 2 —4=2(-4+4)+3(-6+4)+5(3-2)
1 1 -2

=2(0)+3(=2)+5(1)=-10
(o 2 170 -1 2
AdiA='-1 -9 5=

9 23
2> 23 13] [1 5 13
Lo -1 2o 1 2
PR P 23J={—2 9 —23‘ (1)
1|1 5 13 |1 5 -13

Given equations are
2x -3y +5z=16
3x+2y—4z=-4

X+y—-2z2=-3

Matrix form is
12 3 e
3 2 A4y'="-+4
11 =2z [
AX=B

= X=A"'B ..(ii)
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From equations (7) and (ii), we get
o L TR S (o]
='-2 9 23" -4

MR

g e
Y110
=] 18]
= x=2,y=1,z=3
27. We have given

4x-y+5=0 ()
Xx+y-5=0 ...(i)
X—4y+5=0 ...(iii)

By solving equations (i) and (iii), we get (-1, 1)
and by solving (ii) and (iii), we get (3, 2)
. Area of region bounded by the lines is given by:

fl R ] R (“5)}5&

L 0 rfoJ 15 L3,r15 5x%|
Sal Pae ] Peeie

0 3
|—15x2 +15x—|| ||—15x 5x —||
L 8 4 J . L 4 8 JOx /5

(15 15J (45 45]
8 4 4 8
15 .

=E+§=—sq.umt j
8 8
OR Y
Given regionis {(x, y):lx+21<y <420 - x? )
It consists of inequalities y >1x + 21 y

y< f@rui
Plotting these inequalities, wé obtain the

adjoining shaded region.
Solving y=x+2

and y2 =20-x?

= (x+2)% =20-x2
= 2x% +4x-16=0
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or (x+4)(x-2)=0
= x=-4,2
The required area

—_[ V20— x 2dx - —(x+2)dx - I (x +2) dx
meﬁm 2 EOW R oo |
1_2 20 -4 LZ J [ sz

2 2

. 1 1(2
—4+10sin"' — +4+10sin" +[2-4-8+8]-[2+4-2+4]
NG V5

=8+1o[sin1i+sin1i —2-8

V5 ﬁ)

=-2+10 (sirf1 1 gt

R
——2+10sm1(?/1=\/ 51 73\/

= —2+10sin"! F+ﬂ=—2+10 sin 11
5 5
=—2+10%=(5n—2) sq. units.

28. Asgiven, the lengths of the sides of an isosceles triangle are 9 + x%,9+x? and 18 — 2x units.

Using Heron's formula, we get
25=9+x> +9+x% +18-2¢* =36 = s=18

A :\/18(18 ~9-x2)(18-9-x2)(18 - 18 + 2x?) :\/18(9 —x2)(9 - x?)(2x?)

A=6x(9-1x?)
A=6(9x-1x2) (i)
Differentiating (i) w.r.t. x
44 _ 69~ 3x2)
dx
For maximum A, d—A =0
dx

=  9-3’=0 = x=:+3
Now again differentiating w.r.t. x
d?A

—— =6(—6x) =— 36x
dx?

d*A
Atx=4/3, L —_36/3<0
dx?



Examination Papers — 2010 231

d’A
dx?
~. For x = /3, area is maximum.

3/2
29, Io/ | x cos x| dx

Atx=-3, 36J3 >0

As we know that

cosx=0 = x=(2n—1)£,neZ

2
1 3
costx=0 = X=—,—
2 2
1
For 0<x<E, x>0
cosmx>0 = x cos x>0

For l<x<é, x>0
2 2

cosmx<0 = xcosmx<O0

3/2
Io/ | x cos x| dx
1/2 3/2 .
=I/ X cos T x dx +j / (—x cos mx) dx ...(i)
0 1/2
1 II
—[x sin rch/z —j1/2 1 sin mx dx—[x sin nx}wz (3/2 sinmx
T ] 0 T T 12 1/2 T

1 1/2 1 3/2
= {f sin mx + _—_ cos nx} - {ﬁ sin mx + _—_ cos Ttx:|
T

n 0 n2 1/2
(1 1] ( 3 1) 5 1
=l 0-— |2 =2
27 2 2t 2m o2n g2

Set-ll

2. Given f:R—>Rand g:R —>R defined by
f(x)=sinx and g(x)= 5x2

gof(x):g[f(x)]:g(sinx):S(sinx)2:5sir12x
3. Given :
1 3|« 5
[4 SWLHLJ
]
I CIC R Clc . I
T 5140 +6) () T r57|4x

1 6] +10] 16
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Comparing both sides, we get

x+6=5 = x=-1
Also, 4x+10=6
= 4x=-4 or x=-1
x=-1

b+c c+ta a+b
11. Wehave to prove|c+a  a+b b+c =2(Babc—a> b3 -3
a+b b+c c+a

b+c c+a a+b
L.H.S =lc+a a+b b+c
a+b b+c c+a

(ﬂa+b+c) 2a+b+0) Za+b+cﬂ

= c+a b+c
a+b

a+b c+a
b+c

[By applying R; = Ry + (R, +R3)]

a+b+c a+b+c a+b+c
=2 c+a a+b b+c
a+b b+c c+a

1 1 1 1 1 1
=2@@+b+0)|-b - -—a|=2(-D)*@+b+)|b ¢ a
—c —a -b c a b

Applylng Cl —)Cl —C2 ,Cz —)CZ —)C3

0 0 1
a

=2(a+b+c)| b—-c c-a c-h

[1b-
:2m+b+0|

LC—E[ _]Ll—

c—-a a-b b |

=2(a+b+c)[(b-c)(a-b)—(c—a)(c—a)
:2(a+b-|rc)(—a2 —bp2 -2 +ab +bc + ca)

:2(3abc—a3 ~p3 —c3)=RHS Hence Proved.
OR
We are given
3 2}
A —
B
|
= A=IA
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17.

21.

(7 5 01 .
= 3 2] = L 0} A [By applying R; <> R, ]
(1 1 -2 1 )
= 3 2} ={ 1 0 A [By applying Ry >R —2R,]
11 -2 1 )
= 0 _J :{ 7 _3}14 [By applying R, = R, — 3R]
1 0 5 -2
= ﬂ:[ A [By applying Ry — Ry +R,]
o -1 7 -3
(1 0] [ 5 -2 .
= = A [By applying R, - — R,]
0 1J L_7 T3J| y applying K, 2
5 2
Hence, Al —{ —’
-7 3]

-1 1-x -1 x+2
= tan —tan
1+xl 1-2.x

1

= (tarf1 1-tan! X)—(tan™ " x + tan ! 2)

b)= tan '1-tan ' 2-2tan ! x

Differentiating w.r.t. x

, 2
flx)=-

1+x

be+2={(x+2) ifx+2>0 ie, x>-2

|—(x_J§2) ifx+2<0i.g.,x<—2

2

5

j_S |+ 2Jdx = j_5 —(x+2)dx + j_2 (x +2) dx

T2 122 P

Plane passing through the point (0, 0, 0) is

a(x=0)+b(y-0)+c(z-0)=0

Plane (7) passes through the point (3, -1, 2)
: 3a-b+2c=0

..(0)

... (i)
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23.

Also, Plane (i) is parallel to the line
x-4 y+3 z+1

1 —4 7
. a—-4b+7c¢=0 ...(iii)
From equations (i), (ii) and (iif)
x Y
3 -1 =0
1 4 7
-1 2 32 3 -1
= Xl 4 7‘—y‘17+zl 4 =0
= x[-7+8]-y[21 - 2]+z[-12+1]=0

= x-19y-11z=0

and in vector form, equation is

7 .$-195-118 =0

SECTION-C
3x-2y+3z=-1
2x+y—-z=6
4x -3y +2z=5

Now the matrix equation form of above three equations is
T (o Wt
2 1 -1lyl=l 6
4 5 2f[z) | |
| 5]ie, AX=B= X=A'B

1
we know that ATl = T Adj. A

Al
3 2 3
lAl=2 1 -1
4 3 2
11 2 Ay 2 ]
“3 2| a4 2| |4 ‘3‘
—3+16-30=-170
1 8 101 [-1 5 -]
Adj.Azt—5 -6 IJT_B -6 SJ
19 7| [-10 1

TPK Math— XII
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1 5 -1
AlT=1"-8 6 9
S7l-10 1 7]

B I Y
x=ap=- T8 w6 g g
—l-10 1

17
Wl a4l [ 2 ik s

=—— 17 =1

1 I

s el s

By comparing both sides, we get
x=2,y=-1,z=-3

3/2
24. _[/ | x sin mx|dx
At we know
sin® =0 = 0O=nn, ne”Z

sinmx=0 = x=0,1,2,K
For-1<x<0,
x<0,sinmx<0 = xsinmx>0
ForO<x <1,
x>0, sinmx>0 = xsinmx>0

Forl<x<—,

x>0,sinmtx<0 = xsinmx<0

3/2 .
I—l | x sin mx | dx

1 . 3/2
_[1 xsmrcxdx+J1

:_x (cos Tcx)} _j

(—x sin mx) dx

— COS X
dx —{x-

T

T T T T

Set-lll

— COS X 3/2 3/2 COS X
- + ) 1.
l TC

1 3/2
X 1 . X 1 .
=| — = cos mx + —- sin nx —| — = cos mx + — sin mx
-1

= l+l+L2+l} [1+0+ 0] {0—%—
s T
T Y

1

1] 1 3 1+3n
= 2+n: 2 .

dx

1. Given f(x) = 27x% and g(x) = (173
(80) () = g [f(W)] =g [27x°]=[27x°]"/ = 3
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7. Given,
NE [ 300 +40)
= Lo fed 7 1 9@ e
x|[1] |15 @M [15]
W
- +41 191
3x | |15

Comparing both sides, we get
3x+4=19 and 3x=15

= 3x=19 -4, 3x=15
= 3x =15, x=5
x=5

13. We have to prove
a+bx? ¢+ dx? p+qx2 b d ¢
ax?+b o +d px2+q —@*-nla ¢ p
u v w u voow

a+bx? ¢+ dx? p+qx2
LHS =|ax®>+b cox?+d px2 +q
u v w
Multiplying R; by x% and dividing the determinant by x?

ax? +bxt ox? 4 dx? px2 + qx4

:Lz ax? +b ox? +d px2+q
X du v w
1

Applying R 2—>R1 -R,
Tolbex -1 d@t-1 0 gt -1

= af® +b ox? +d px2+
u v w
b d
xt -1 2 217
=— ax +b  ox“+d  pxT+g
X by v w

4
-1
— ax?
u
3 x2 (x4 1)
B 2
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We can write A=1]A
P 1" Jl
= |A
115
4J |_O 1J
[By applying Ry — Ry = R,]

N P 11_|:

1
s o
175 4|
1]

[By applying R, = R, —5R]
1 1 1
= |A
170 -1]
-5 6]
[By applying Rz - Ry # R,]

LR

A
[By applying R —-R ]
[1 0] [4 5 4
|10 1] | 5 —6}

10 4 [4 5]
0 -1 |5 -6

-4 5]
A7l =
{ 5 -6
17. Given x_:aHost+log tani] _ _L J ...(1) L
dt £ 2 2 t t
y=a (1L+ sin f) ) L ...(i0) J
Differentiating equation (i) w.r.t. t
1
] dx:a —sint+ 1 . sec?
t 1 . 1
. =g —sint+
| tan — | | 2 sin — cos —|
2 2 2
dx [ 1| [—sin2t+11 cos? t
—=g{-sint+—}= - =a—;
dt L sin t] | sint J sin t

Differentiating equation (ii), w.r.t. ¢

dy



—=a(0+ cost)=acost
dt

dy d dt acostxsint
Now, —y=—y><—=—=tant

dx dt dx a C082 t
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Now again differentiating w.r.t. x, we get

2
ﬂ—i(tant)—sec t. at
dx2  dx dx
5. sint 1 4. |
=sec” t. =—sec t.sint
acos’t a
19. Let1=j0l ¥ (1=x)" dx
a2 1 a _ B
= I= jo 1-22[1-1-x]" dx (Q_[O f(x) dx jO fa—x) dx)

=Il 1 - 2x + x2)x" dx:_[l( m_ox gt 2y gy

_|'xn+1 2. n+2+ n+3‘|
1 -144-2— —n—+—3— 444-—1 44-4-—2 4=H-—3
l(n+2)(n+3) 2+ 1)(n+ 3% (n+ 1)+ 2)
(n+ 1)+ 2)n + 3)

:nz+5n+6—2n2—8n—6+n2+3n+2: 2
(n+1)(n+2)(n+ 3) n+1)(n+2)(n+ 3)

21. Sum of given vectors is
TS rabinbrab 5P —(142)b+6f- 28
We have given
¢ +25+4h) p=1
[(1+2) 8+ 6§ — 2]
JA+2)2 + 36+ 4

=  (1+A)+12-8=4/(1+2)2 +40
= A+5=41+21)% +40

Squaring both sides, we get
A +10h+25=1+21+2% +40

=1

= (F+2p+4h).

= 8h=16 = Ar=2
” 2 1 3"
23. Given = s A
-2 1 1
and 2x+y+3z=9 (z)
x+3y—z=2 ...(10)

2x+y+z=7 ...(1i0)
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As we know AilzmAdj.A
2 1
lAl=] 1 3 i’_23—1 N P
Bl it I e T S B I
2 1 1
=2(4)-1(-1)+3(7)=30%0
4 1 7 2 -10
Ad]’.AJ 2 8 —41:(1 8 5W
-0 5 5] |7 -4 s
[4 2 =10
Al 802
-4 5]
7

Matrix equation form of equations (i), (ii), (iii), is given by
2 1 9
RN
2 1 jL |

17 |ie., AX=B = X
-A7'B
1[4 0] [9]
= X="11 8 512
017 4 5 [7J
| 60| ﬁH é\
L] L L1 L |

By comparing both sides, we get
x=-1,y=2, z=3
27. Let side of square be a units and radius of a circle be r units.

It is given,

. k —4a

4q+ 2nr = k where k is a constant = r =
21
Sum of areas, A = a% + mr?
2

k-4

= A=a’+n ? :a2+i(k—4a)2
27 4

Differentiating w.r.t. x

2(k—4
A 5y Lo (k- aa) (~4y=20- 2K 740
da 4

..(0)
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.. dA
For minimum area, d_ =0
i

~2(k—4a) _
—=
2 (k - 4a) 2u:2(27'tr)

s s

= 2a 0

= 2a=

[As k = 4a + 2nr given]

= a=2r
Now again differentiating equation (7) w.r.t. x
2
7A_ 5 24248
da? T T
2
ata=2m, i :2+§>0
da? n

.. For ax = 2r, sum of areas is least.
Hence, sum of areas is least when side of the square is double the radius of the circle.




EXAMINATION PAPERS — 2011

CBSE (Delhi) Set-|

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculators is not permitted.

SECTION-A

Question numbers 1 to 10 carry one mark each.

1. State the reason for the relation R in the set {1, 2, 3} given by R = {(1, 2), (2, 1)} not to be
transitive.
1]

2. Write the value of sin {%— sin~! (— E) J

3. For a2 x2matrix, A =[a;], whose elements are given by a;; = 1,, write the value of aj,.

5-x x+1

4. For what value of x, the matrix { 4

} is singular?
25
5. Write A™ for A = [1 3}
6. Write the value of Isecx(secx + tan x) dx
dx
2 +16
8. For what value of ‘a’ the vectors 27 — 3; +4Rand ad + 6}3 — 8F are collinear?

7. Write the value of j
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9. Write the direction cosines of the vector — 28 + } —5R.
10. Write the intercept cut off by the plane 2x + y — z=5 on x—axis.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.
11. Consider the binary operation* on the set {1, 2, 3, 4, 5} defined by a * b = min. {a, b}. Write the
operation table of the operation *.

12. Prove the following:

Cot_E\/ J +sinx + l—sin (;|—§
| |V T n\%/+smx—‘_l_—’sjfr$ T
U 4)
OR
Find the value of tan ! (EJ —tan~! (uj
y x+y

13. Using properties of determinants, prove that
-a® ab  ac
ba -b> be |=4a*b*c?

ca b —c?

14. Find the value of ‘a’ for which the function f defined as
Jasinf(x +1), x<0
f()=1 tan x~ sin x

7
x3

x>0

is continuous at x = 0.
x? +1
15. Differentiate x* “®* + ————w.r.t.x
2
x- -1
OR
dz
If x=a(0 —sin6), y =a(1+ cos0), find —]2/
dx
16. Sand is pouring from a pipe at the rate of 12 cm3/s. The falling sand forms a cone on the
ground in such a way that the height of the cone is always one-sixth of the radius of the base.
How fast is the height of the sand cone increasing when the height is 4 cm?
OR

Find the points on the curve X%+ y2 — 2x — 3= 0at which the tangents are parallel to x—axis.

17. Evaluate:J‘;} 2 dx

x +4x+10
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18.

19.

20.

21.

22,

OR
2x

(x? +1)(x? + 3)

Evaluate: I dx

Solve the following differential equation:

e* tan ydx +(1—e*)sec? ydy=0

Solve the following differential equation:
2 dy

cos” x——+y=tanx.
dx

Find a unit vector perpendicular to each of the vectors #+ ¥ and #- ¥, where

N
7 33 $2j 192k and b &7 82 k.
Find the angle between the following pair of lines:

-Xx+2 y-1 z+3 x+2 2y-8 z-5

an

-2 7 -3 -1 4 4
and check whether the lines are parallel or perpendicular.
Probabilities of solving a specific problem independently by A and B arel2 ar1dl3

respectively. If both try to solve the problem independently, find the probability that (i) the
problem is solved (ii) exactly one of them solves the problem.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

Using matrix method, solve the following system of equations:
2 N 3 10 4 6 5 6 9 20

—t—t—=4,———+-=1,—+==-"—=2 x,y,z20
Xy oz Xy z X Yy oz
OR
Using elementary transformations, find the inverse of the matrix
1 3 -2
-3 0 -
1\ 2 |
0)

Show that of all the rectangles inscribed in a given fixed circle, the square has the maximum
area.

Using integration find the area of the triangular region whose sides have equations
y=2x+1,y=3x+1land x=4

Evaluate: ’Tf % sin x cosx tan _ 1 (sin x) dx

0
OR
n/2 .
X Sin x cos x
Evaluate: .[ — i dx

0 sin™ x+cos™ x
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27. Find the equation of the plane which contains the line of intersection of the planes
- -
r.(P+ 2} + 31@) ~4=0, r.(2 +}$ - I§) +5=0and which is perpendicular to the plane
H
r.(5P+ 35— 6B) +8=0.

28. A factory makes tennis rackets and cricket bats. A tennis racket takes 1 -5 hours of machine
time and 3 hours of craftman’s time in its making while a cricket bat takes 3 hours of machine
time and 1 hour of craftman’s time. In a day, the factory has the availability of not more than
42 hours of machine time and 24 hours of craftsman’s time. If the profit on a racket and on a
batis ~ 20 and ~ 10 respectively, find the number of tennis rackets and crickets bats that the
factory must manufacture to earn the maximum profit. Make it as an L.P.P. and solve
graphically.

29. Suppose 5% of men and 0.25% of women have grey hair. A grey haired person is selected at
random. What is the probability of this person being male? Assume that there are equal
number of males and females.

CBSE (Delhi) Set-II

Only those questions, not included in Set-I, are given.

9. Write the value of tan ! {tan %}

2
sec” x
dx.

10. Write the value of j 5
cosec”x

15. Form the differential equation of the family of parabolas having vertex at the origin and axis
along positive y—axis.

N
16. Find a vector of magnitude 5 units, and parallel to the resultant of the vectors a = 2% + 3} — B

and ;:5—2}+I§.
3ax+b, ifx>1
19. If the function f(x) given by f(x)=¢ 11,  ifx=1
5ax-2b, ifx<1

is continuous at x =1, find the values of 2 and b.
20. Using properties of determinants, prove the following:

X Yy z
¥y 2 | =ayz(e- ) (-2 - )
xS y3 ZS

23. BagI contains 3 red and 4 black balls and Bag II contains 5 red and 6 black balls. One ball is
drawn at random from one of the bags and is found to be red. Find the probability that it was
drawn from Bag II.

29. Show that of all the rectangles with a given perimeter, the square has the largest area.
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CBSE (Delhi) Set-IlI

Only those questions, not included in Set I and Set 11, are given.

1.

2.

11.

12.

13.

14.

23.

24.

Write the value of cos! (COS 7?“)

2 — 3si
Write the value of J.ﬂ dx

COS2 X

Using properties of determinants, prove the following:
x+4 2x 2x
2 x+4 2x |=(Gx+4) (-2
2x 2x x+4

Find the value of a and b such that the following function f(x) is a continuous function:
5x<2
f(x)=3ax+b;2<x<10
“ 2L;x>10
Solve the following differential equation:
1+ yz)(l +log x) dx+xdy=0

- - - - - =
If two vectors a andb are such that | al=2, | bl=1 and a-b =1, then find the value of

- -
(3a-5b)-(2a+7D).

A man is known to speak truth 3 out of 4 times. He throws a die and reports that it is a six.
Find the probability that it is actually a six.

Show that of all the rectangles of given area, the square has the smallest perimeter.
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——=\/A+Solutions

CBSE (Delhi) Set-|

SECTION - A
1. Risnot transitive as
(1,2)eR, (2,1) eRBut(1,1) ¢R
[Note : A relation R in a set A is said to be transitive if (a,b) €eR, (b, c) eR = (a,¢) eR

Va,b,ceR]
2. Let sin ! (—1)26 [Q—le[—l,l] = ee{—ﬁ,ﬁp
2 2 2 ZJ
= sir16=—l = sinezsin(—zj
2 6
- P [_E,E} > ant (1o
6 2 2 2 6
Now, sin [——sm1 (—lﬂ:sin [E—(—Eﬂ
2 3 6
=sin (g + 1) =sin
(33—
e —sm?m sin = =
(o Tsn_Es s
6 2
i 1 . ,
3. Q “ijz; = f12 =5 [Herei=1and j=2]
5-x x+1
4. If 5 is singular matrix.
5-x xél‘ Q o . .l
then 5 =0 [ A squarematrix A is called singularif Al=0]
= 45-x)-2(x+1)=0
= 20-4x-2x-2=0 = 18-6x=0
= 6r=18 = x:%:?)
5. For elementary row operations we write
2 5
2 57 10
= A
[T 3] |0 1}

S Applying Ry <> R
= 5 51711 ol pplying Ry &R,
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= ! 3}2{0 1}14 Applying R, - R, - 2R,
0o -1 |1 -2
1 01 P -5 ,
= 0 _”: E _2} A Applying R; > R; + 3R,
- ! 0}{ ; _SJA Applying Ry (1) R
0o 1] |-1 2
3 -5 3 -5
= I:{_1 Z}A = Alz{_l ZJ

[Note : B is called inverse of A if AB=BA =1]

6. Isec x (sec x + tan x) dx

{Q Ed (tan x) = sec? EI

ZJ.SECZ xdx+jsecx.tanxdx

=tan x +secx +C h A }
d d |
X X -
7. = and (secx) =secx. tan
Ix2+16 Ixz+42 ] dx
X
]

=l'tan71£+C
4 4

8. If29— 3}+4l§anda$+6}—81$arecollinear

dx 1 1Xx
Q =—tan  —+C

2 -3 4 2x6 2x—8
then —=—=— = a= or a=

a 6 -8 -3 4
= a=-4

- -
[Note : If _a) and b are collinear vectors then the respective components of Z and b are

p p

proportional.]

9. Direction cvésines of vector —28 +js %/5§ are \/
J5) 1 -5
“/(—2)2 +12 +‘/(—5)2 (<22 +12 +(-5)2 (22 +12 +(-H)?
-2 -5
30 30 30
Note : If |, m, x[ are direction cosine of ad + b} + cﬁ then
a b c
l = , m= , n=

2

a% +b2 4+ 2 1/a2+b2+c2

a? +b% + ¢
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10. The equation of given plane is

2x+y—-z=5
= 24.1_2 1 = L.‘.z — =
5 5 5 5/2 5 -5

Hence, intercept cut off by the given plane on x-axis is % :

[Note : If a plane makes intercepts 4, b, ¢ on x, y and z-axis respectively then its equation is

x + Yy + Z_ 1]
a b c
SECTION - B
11. Required operation table of the operation * is given as
* 1 2 3 4 5
1 1 1 1 1 1
2 1 2 2 2 2
3 1 2 3 3 3
4 1 2 3 4 4
5 1 2 3 4 5
{x/1+smx + T—-sind
12. LHS. =cot”

Hm_ﬁ—““ﬂ

_E\/1+sinx+\/1—sinx ><\/1+sir1x+\/1—sir1x—‘
|L\/1+sinx—\/1—sinx x/1+sinx+\/1—sinxj

e LT+ sin g T=sinx)?
ﬂ( /1+sinx)2—(/1—sinx)2J

B r1+sinx+1—sinx+7‘/ (1+sinx) (1 -sinx
= cot ﬂ

l1+sinx—1+sinx

= cot :__ s ;| [Qxef0, )
x| 2 sin x ] "I \ 47)5
ot [1[1+coj = 0<x<¢
x\\ sinx IS
(e 2
’—Cgiﬁ' L:> Ee(o,g)c(O,n)

\2 sinE.cosE)
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= C0t71 (COt E)
2

=X _RHS.
2
OR
X X-—
X 1(\ 1(x—y\ (_1_ yy]c X X—y
taﬂj' —taﬂ;J = — Here =. >-1
y xX+y 1+_.x—x‘ y x+y
Ty |K x+y)
y Y Y
= tan

—a®> ab  ac

13. LHS.=| ba -b%> bc

ca c¢cb -c

—a%h%c?| 1 -1 1

—a?p%c% |1 -1 1

=a?b%c? [0-0+2(1+1)]
= 4a’b?c? =RHS.
14. Q f(x)is continuous at x = 0.

W y(x+y)

-1 x2+1/2
= tan 5 ‘2
xT +y

yw+ﬂ
xy+y2 e - xy)

) Xt gy —ayry

—tan 1Ml
]—tan 1= 1

Taking out factor 4, b, c from Ry, R, and R 5 respectively
Taking out factor 4, b, c fromC, C, and C 5 respectively.

Applying R > Ry + R,

= (L.H.L. of f(x) at x = 0) = (R.H.L. of f(x) at x = 0) = f(0)
= 1m§fup:h%+ﬂ@=ﬂm ..(0)
Now, lim fuy:hnlagng(x+n PQf@):aﬁn%{x+1)ifoO}

x—>0"

x—0
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. . (n m
= lim as1n(—+— )
2 2

x—0

. b1s
= lim acos—x=a.cos0=a
x—0 2

Iim+ f(x) ~ lim tan x —35111 X {Q f(x) _ tan x — sin x x> 0]
0

x—>0 x> b x?

sin x

—sin x
. oS X
= lim

x—>0 x3

. sinx—sinx.cosx . sin x (1 — cos x)
= lim 3 = lim —
x—>0 COS X . X x =0 COS X. X

. X
. 2sin? *
sin x

= lim . lim
x—>0C0SX x>0 X X2

[Ql—cosx:ZSin2 g}

T

Also, f(0)=asin 5

0+1

—asinn—a
2

Putting above values in (i) we get, a =%

2
xcosx | X +1

15. Lety=x +
x? -1
2
1
Lety=u+v whereu=x*“*%* v= x2 il
x° -1
%M = ? + ? ...(Jy  [Differentiating both sides w.r.t. x]
x dx dx
X COS X

Now, u=x
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Taking log of both sides we get

X COs x

log u = log x =

Differentiating both sides w.r.t. x we get
du

dx

S =2

du
_:xx COSs x

dx
_x2 +1

x? -1

Again, v

do  (x* -1).2x - (x*

log 1= x cos x.log x

. 1
.—=1.cosx.log x + (- sin x).x log x + — . x cos x
x
u .
.d—:Cosx.logx—x.logx.s1nx+cosx
x

{cosx.logx—xlogxsinx+cosx}

+1).2x

dx

(x* -1)?

dz;_2x3 —23(—2x3

- 2x

—4x

dx (x2 —1)2

(x* -1)?

Putting the values of du and ? in (i) we get
be

X
dy
dx

X COs X
=X

X COsx
=X

OR

x=a(0 —sin 0)
Differentiating w.r.t. (0) we get
dx
a6
y=a(l+cosb)

Differentiating w.r.t. 6 we get

dy

dae

Given,

=a(l - cos0)

=a(-sin0)=—asin 6

dy
dy _ g __—asin
Odx dx a(l
— cos 0)

dao

Now,

0 sl

—2sin %.cos =

2sir12 9
2

{cos x.log x — x log x . sin x + cos A} —

{cosx.(1 +1log x) — x log x . sin x} —

4x
(x* -1)?
4x
(x* -1)2

()

... (i)

[Putting values from (i) and (i7)]

8
:—cotz
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16. LetV, r and h be the volume, radius and height of the sand-cone at time ¢ respectively.

dv
Given, —=12cm 3/s
dt
7

h=— = r=6h
6

Now, V=lTET2h = V:%n36h3=12nh3

3

Differentiating w.r.t. t we get

4V _1onan?

dat dt
N an_ 12 [Q v _qp sz/s}

dt  36mh? dt

{dh} 12 1
= =z =— "~ =_—_cm/s.
dt 4 36mx16 48n
OR

Let required point be (x{, y;) on given curve X%+ y2 -2x-3=0.
Now, equation of curve is
x2+y?-2x-3=0

Differentiating w.r.t. x we get

—2x+2
2x+2y.ﬂ—2:0 = ﬂ:x—+
dx dx 2y
d —2x1+2 —xq+1
= [_yj -1 _ 1
A7 (x1, 1) 2y1 Y1
Since tangent at (x, i) is parallel to x-axis.
Slope of tangent =0
N (ﬂ 0 —xp+1 0
W= ) n
= -x;+1=0 = x1=1

Since (x1, y1) lies on given curve X%+ yz -2x-3=0.

x%+y%—2x1—3=0

= 12 4y? -2x1-3=0 Q x, =1]
= yi=4 =  y=%2
Hence, required points are (1, 2) and (1, -2).
[Note : Slope of tangent at a point (x;, ;) on curve y = f(x) is (ﬂ) ]
x

(x1,¥1)
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17. Let, 5x+3=Adi(x2+4x+10)+B
X

= 5x+3=AQx+4)+B = 5x+ 3 =2Ax + (4A + B)

Equating coefficient of x and constant, we get

2A=5 = Az% and 4A+B=3 = B:3—4><%:—7

5
2 2x+4)-7
Hence, x+3 2 dx
1/x +4x+10 1/x2+4x+10
2x + 4 dx J- dx
1/x +4x+10 Jx? +4x+10
5 .
=21, -71I (i
>N 2 (&)

(2x +4) dx

J‘ dx
1/ 5 +4x+10 Jx2 +4x+10
2x+4)d
NOW, 1121#
x% +4x+10

=J‘%=J‘2_1/2 iz [Letx2+4x+10=z—‘

| (2x +4) dx = dz |

where [ | = j

=2+ 1

= +C =24z+C
“1/2+1

I, =2Vx? +4x+10 + C, ....(ii)

—dx

Again Izzj.\/i
x2 +4x+10

dx :I dx
W2 42204446 |J(x+2)? +(6)>

=logl(x+2) +y(x +2)> +(6)% 1+ C,
I, =logl(x+2) +x? +4x+101+C, ....(iii)

Putting the values of I and I, in (i) we get
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5x+3 5
J.—dx=—><211x2 +4x+10 -7 logl(x +2) + yx2 +4x+101+C
\xZ +4x+10 2

[whereC :%Cl —7C2}

=5yx% +4x+10 =7 logl (x + 2) + {x> + 4x + 101+ C

OR
Letx? =z = 2xdx=dz
j 2x dx _j dz
(2 +1)(x?+3) “E+)(z+3)

Now, t _ 4,8 (i)

(z+1)(z+3) z+1 z+3

1 _A(@z+3)+B(z+1)

E+1)(E+3)  (z+1)(z+3)
= 1=A@z+3)+B(z+1) = 1=(A+Bz+(3A+B)
Equating the coefficient of z and constant, we get

A+B=0 ...(i1)
and 3A+B=1 ...(ii)

Substracting (ii) from (iii) we get

2A=1 = A:l
2

po L
2
Putting the values of A and B in (i) we get
1 _ 11
z+1)(z+3) - 2(z+1) 2(z+3)
_[ 2x dx j dz

@412 +3) E+)E+I

_J(Z(z+1) 202+ 3)} __Iz+1__J.z+3

:%10g|z+1|—510g|z+ 3|+C:llog|x2 +1|—llog|x‘2 + 31

1 x2+1 [ Note: log m + log n=log m.n
=—log| ———|+C |
2 xZ+3 ]|land logm —logn=1logm
"
——— +C
x°+1
=log 'V,
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18.

19.

20.

e¥ tan y dx + (1 —e¥) sec? ydy =0

sec? ydy — —e*

= (1-e*)sec® ydy=—e* tan y dx dx
tan y 1-—¢%
Integrating both szides we get MLet tan y =2z
X
N J~sec ydy:J-—e dx ‘: seczydy:dz
tan y 1-e” Also, 1-¢* =t
- Iizzjif = —eVdx=dt
z t
= logz=logt+logC = z=tC
= tany=(1-¢%).C [Putting the value of z and ¢]
cos? x.ﬂ+y:tanx
dx
= ﬂ+ 12 Y= ta112x = ﬂ+sec2 xy =sec? x. tan x
dx  cos® x cos” x dx
The above equation is in the form of, % +Py=0Q
x
where P = sec? x,Q= sec? x.tan x

2
LF. = EJ.P dx _ ej'sec x dx _ etan X

Hence, required solution is

Given

yxLF.=[QxLEdx+C

y.etanx:jseczx.tanx.etanxdx+C
[Let tan x =z

tan x 4
e =|z.e“dz+C
Y I 1= seCZxde

ye®n Y =z 7 —jezdz+C =dz |
=  ye™™¥ =z —e* 4 C
y‘etanx — tarlx.etanx _etanx +C
y=tanx—1+Ce "%
= 35 + 2§ + 28

=528 -2k

sl sl <! s



256 Xam idea Mathematics—XI|

=

2 0 4
—(16-0)$ —(16-0)§+(0-8) =16} — 16§ — 8k

_)
.. Unit vector perpendicular to(a + b)and (a — b)is given by

(a4 b)x(a-b)

I > o
l(a+b)x(a->0)l
168-16) -8k 8@P-2-h)
V162 +(-16)2 +(-8)> 8422 +22 +12
B-25-F (2. 2. B
il A _§__§__
J9 3 33
2572531
3 3 3
21. The equation of given lines can be written in standard form as
x-2 y-1 z-(=3) .
R ...()
x—(-2) y-4 z-5 .
1 = 2 = 1 ... (i)

Il
I+

Il
I+

Il
I+

and

- -
If b; and b, are vectors parallel to lines (i) and (ii) respectively, then

by =2 +75— 3% and b, =—$ + 25 + 4f

- -
Obviously, if 0 is the angle between lines (7) and (ii) then 0 is also the angle between b, and b, .

- -
by .b,
- >

by 11D, |

cosO =

. (28 +79 - 3R).(-$ + 2§ + 4B)
V22477 4 (97 (D7 2% + 47
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= 0=—

Angle between both lines is 90°.
Hence, given lines are perpendicular to each other.

22. Let A and B be the events that the problem is solved independently by A and B respectively.

P(A):% and P(B):l3

P (A") = Probability of event that the problem is not solved by A

=1-P(A)
L1
2 2
P (B') = Probability of event that the problem is not solved by B
=1-P(B)
1.2
3 3
(i) P (event that the problem is not solved) = P (event that the problem is not solved by A and B)
=P(A'nB)
=P(A")x P (B’ [QA and B are independent events]
1 2 1
=— X — = —
2 3 3
P (event that the problem is solved) =1 — P (event that the problem is not solved)
_1.1_2
3 3

(i) P (event that exactly one of them solves the problem)
=P (solved by A and not solved by B or not solved by A and solved by B)
=P(ANB)+P (A" nB)
=P(A)x P(B")+P(A")x P(B)
1.2 1 1 1 1 1
=S —X—+—X— =—+—=—
2 3 2 3 3 6 2
[Note : If A and B are independent events of same experiment then

(i) A" and Bare independent (ii) Aand B’ are independent (iii) A’ and B’ are independent]
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SECTION - C
23. Letl :u,l:v,l
x Yy z

Now the given system of linear equation may be written as
2u+3v+10w=4, 4u-6v+5w=1 and 6u+9v—-20w=2

Above system of equation can be written in matrix form as

AX=B = X=AT'B ...(0)

2 3 10 4
i e slx-lyl gyl

[
6 9o 2| [of [

310
|Al= 6 5|=2(120— 45) - 3(~80 — 30) + 10 (36 + 36)
9 20
=150 + 330 +720=1200 = 0
Foradj A:
Ay =120-45=75 Ay =—(-80-30)=110 A3 =36+36=72
Ay =—(~60-90) =150, A,y =—40— 60 =—100 Ayy =—(18-18)=0
Asy =15+ 60=75 Asy =— (10 - 40) = 30 Agy=—12-12=-24
75 110 72} [75 150 75
ad. A="150 90 ol =l110 -100 30
L7 a0 u] |2 0
[75 150 751
_ -100 30
R 110
Py -l-ngQL 0 24|
72
Putting the value of A™', Xand Bin (i), we get
] [75 150 75,4
_ 110 100 301f11
Lj ;LﬂonL 0 -24|2]
w 72
] [ 300 + 150 + 150
v'=1 | 440-100+ 60

|w| 1200| 288+0-4s |
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oy 600
|v|= 1 |400|

= [

|w]| 1200240

AR

v'='1/3
= [w] [175]
Equating the corresponding elements of matrix we get
uzl,vzl,w:l = x=2,y=3,z=5
2 3 5

OR
1 3 —Z—l
Let A="'-3 0o -
2 1 o

For finding the inverse, using elementary row operation we write
A=IA

1 3 271 00
(—3 0 —1—‘:(0 1 0'A
2 1 of |00 1]
Applying R, - R, +3R; and R3 - R5 — 2R, we get

1 3 2 1 0 O
’70 9 —7—l=(3 1 0—‘A

o 5 4] |2 o 1]

=

Applying R; — R, —% R,

10 1/3] [0 -1/3 0
= 0o o 7tz 17 ola
o 5 4] |2 0o 1

Applying R, —>%R2

"1 0 1/3

0 1 -7/9
4

o -5

0 -1/3 0
='1/3 1/9 0'A

Applying Ry - R3 +5R,

10 1731 0 -1/3 0

0 1 -7/9'="1/3 1/9 0'A
o 0o 1/9| |-1/3 5/9 1]

=
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24.

(1 0 0“ [ 1 -2 —3—‘
= 0 1 0 '= -2 4 7'A

0 0 1/9] |-1/3 579 1]
Applying R3 —9R,

1 _ _ — _
. o 3 olls % Sl o s T
0 0 1] [-3 5 9| |-3 5 9]
L [r 2 8]
Hence, AT =2 4 7
3 5 9

Let x and y be the length and breadth of a rectangle inscribed in a circle of radius r. If A be the
area of rectangle then

A=xy

A=x. 4% —x?

[Q AABC isright angled triangle
dA | 1 2 2
= d_: Tx(—2x)+ 47’2 —x2 = 41/'2 :x2 +y2
X 2 4rs —x
5 = y2 =dr? —x?
dA \2x [1,2 _ .2 [,2 2 i
e S 5 4T —x = y=+4" —x ()
2 4r —x
dA —xzwﬁ 4r% — x?
dx 42 _ 32 D c
dA 4r? - 242 o :
dx 4r2 _ 42 ;
For maximum or minimum, Z— =0 A X B
x
2 2
4= =2
= ;:0 =  2x? =42 xX=A~2r
2 2 4r —x
=

1x-2
42— (dx) (@ ooy, T

A | 2 4&r —x
Now, —

2 2
dx? _ Wt -x2? A
Cdx @ -t rx@? -2x?)  x(-16r? +4x? +4r?-2x7)
B (4r2 — x2 3/2 B (4r2 _xz)a/z




Examination Papers — 2011 261

_x(-12r% +24%)
B (42 — x2)3/2

{dZA} V2 (-12r% +22%)
dx? =2 (41*2 - 2r2)3/2

_«/Erx—SrZ _—8«/51’3 _
(2r2)3/2 24/2r3

Hence, A is maximum when x = J2r.

-4<0

Putting x = V2r in (i) we get

y:1/4r2 —2r? =2r
ie., x:}/=«/§r

Therefore, Area of rectangle is maximum when x = y i.e., rectangle is square.

25. The given lines are

™

y=2x+1 ...(D) (4, 13)
y=3xr+1 ... (i) s
x=4 (i) ﬂ;

For intersection point of (7) and (iii) a 9
y=2x4+1=9

Coordinates of intersecting point of (i) and (iii) is (4, 9)
For intersection point of (ii) and (iii)
y=3x4+1=13

i.e.,, Coordinates of intersection point of (i7) and (iii) is (4, 13)

For intersection point of (i) and (if)
2x+1=3x+1 = x=0
y=1
i.e., Coordinates of intersection point of (i) and (i) is (0, 1).
Shaded region is required triangular region.
Required Area = Area of trapezium OABD — Area of trapezium OACD
4 4
:jo (3x+1)dx—j0 (2x +1) dx
={3ﬁ+xr —{£+XT
2 0 2 0
=[(24+4)-0]-[(16+4)-0]=28-20

= 8 5q. units



262 Xam idea Mathematics—XII

2
26. LetlI=2 JZ:/ sin x. cos x. tan ! (sin x) dx

Let sin x =z, cos x dx = dz
Ifx=0, z=sin0=0

Ifle,z:sinzzl
2 2

I= 2_[()1 ztan ! (2) dz

1
2 2
=2 tan_lz.z— —2_[1 1 .Z—dz
2 |, 01422 2

2
1
:2[3.1—0}—3j Z 4
4 2 2°0 1432

2
o 1 1+z° -1 oL 1 1 dz
:Z_Io —2dZZZ_I0 dz+j0 T2
1+z 1+z

:%—[z](l) +[tan ! z](l) =£—1+{£—0}:£—1

4 2
OR
n/2 .
X sin x cos x
Let I = j ﬁdx
p sin” x+cos” x
/2 (n ) sin(rt JCOS(TE xj [By P t
T Z—x]. ——x]. — = roper
= I = £ 2 / 2 - 2 dx ay P yu
; T _ T _ dx = -x)d
sin (Z x)+cos (2 x) Io f(x) dx jo f(a—x)dx
(T x) i
n/2 | ——x|cosx.sin x
I= dx
4 .4
= ? \2:05 )x+sm X
N ™2 cosx.sinx /2 ysin x.cos x
2 sin® x + cos* x sin® x + cos* x
22§ sinfrrcostx, g osin®xrcosx
I_n“/Z sin x. cos x dx
= Dy I A 4

p sin” x+cos” x
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sin x . cos X

n/2 4

/2 dx
n sin x . cos x dx n”J- cos” x
2 0

= 212— ﬁ:

2 p Sin” x+cos” x tan® x +1

[Dividing numerator and denominator by cos? x]

T 7TTZZtemx.sec2 x dx
C2x2

0 1+ (tan? x)?
Let tan? xX=z; 2 tan x.sec> x dx = dz
Ifx=0,z=0;x=
o0
:iT T
dz

o 1+z

, Z

N a

2

.

_ 1

[tan™" z]§

lo—tan~! 0)

(tan™

PN N

2
21:3(2_0) - 7=r
4 \2

27. The given two planes are

>
r$+25+38)-4=0 (i)
N

and r(2+5-#+5=0 ... (ii)

The equation of a plane passing through line of intersection of the planes (i) and (ii) is given

by
B8 +3h a2 +5-B+51=0
FIa+20 8+ @2+ F+(3-2)B-4+51=0 ....(iif)
Since, the plane (iii) is perpendicular to the plane
7.5+ 35— 6B +8=0 ..(iv)

= Normal vector of (iii) is perpendicular to normal vector of (iv)
= [a+20)8 +@+03+B-1B . BF+35-6B =0

= T+20)x5+(2+A)x3+(3-1)x(-6)=0
= 5+10L+6+31L-18+61=0

= 190 -7=0

= kzl

19
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Putting the value of A in (iii) we get equation of required plane
-
r. (1+2x1)§+(2+1)}+(3—1)é —445x. -0
19 19 19 19

- -
N r.(£$+§}+@ﬁ)—4—l=o — 7 .(33$+ 45} +508) —41=0
19 197 19 19

Normal

0 Normal

[Note : Normals of two perpendicular planes are perpendicular to each other.

28. Let the number of tennis rackets and cricket bats manufactured by factory be x and y
respectively.

Here, profit is the objective function Z.
Z =20x + 10y (i)
We have to maximise z subject to the constraints

1-5x+3y<42 ...(i)) [Constraint for machine hour]

3x+y<24 ...(iif)  [Constraint for Craft man’s hour]
x20
y=0 [Non-negative constraint]
Graph of x=0 and y =0 is the y-axis y-axis
and x-axis respectively. o
Graph of x>0,y>0 is the Ist <
quadrant. -
Graph of 1-5x + 3y =42 24X (0, 24)
X 0 28
y 14 0
Graph for 1-5x+ 3y <42 is the
part of Ist quadrant which contains the
origin.
Graph for 3x+y <24 > X-axis

12 16 20 24
Graph of 3x +y =24

X 0 8
y 24 0

.. Graph of 3x + y < 24 is the part of Ist quadrant in which origin lie
Hence, shaded area OACB is the feasible region.
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For coordinate of C equation1-5x + 3y = 42 and 3x + y = 24 are solved as

1-5x + 3y =42 ...(1v)
3x+y=24 ...(v)
2x(iv)-(v) = 3x + 6y =84
_3xty =24
5y =60
= y=12
= x=4 (Substituting y =12 in (iv))
Now value of objective function Z at each corner of feasible region is
Corner Point Z =20x + 10y
0 (0, 0) 0
A (8, 0) 20 x 8+ 10 x 0 =160
B (0, 14) 20 x 0+ 10 x 14 =140
C(4,12) 20 x 4410 x 12 =200 * Maximum

Therefore, maximum profitis ~ 200, when factory makes 4 tennis rackets and 12 cricket bats.
29. LetE;, E; and A be event such that

E; = Selecting male person
E, = Selecting women (female person)

A = Selecting grey haired person.
1 1
Then P(E)) ==, P(Ey)) ==
E) =3 (E2) =7

p(ij:i, p(i]:@

E;) 100 E, 100
. -

Here, required probability is P )

peEy.PlA)

|1(é j\: V=Y

P<E1>.P(-§j+p(gz).p[ﬂ

1 2
1 5

LElj 2 x 100 5 500 20

P A= 5—1—0-25=550-25=525 =21
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9. tan! [tan ﬁ} = ’can_1 (tan (n - ED
4 4

Q tan -1 (tan x) =x iitx g(—nzﬂ

—tan ! (tan EJ \ ( j
T T\ T
had fad ere e —

T | 3 'ﬁ{ 45 2

n )
sec? x 1 sin? x 2 ]
10 5 dx = 5 X dx
cosec” x cos” x 1

:_[tan2 xdx:j(sec2 x—1)dx
:_[sec2 xdx—jdx:tanx—x+c

15. The equation of parabola having vertex at origin and axis along +ve y-axis is

x2 = 4ay ..(7) where 7 is parameters.
Differentiating w.r.t. x we get, 2x=4a %
x
ie., x =2ay’ [where y'= ﬂ}
dx
x
= a=—
2y’

Putting a = *in (i) we get
2y’

2 X
x“=4.—
2y’ y
= y’=ﬂ = xy'=2y
X
= xy'=2y=0

It is required differential equation.

16. Given two vectors are

- -
a=2%+ 3}—§ and b :$—2}+)‘§

- - -
If ¢ is the resultant vector of 4 and b then

-> o> o
c=a+b
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=@+ 35 - B+ (P25 +B)
=3$+}+0.l§

-
Now a vector having magnitude 5 and parallel to c is given by

5c_ 5(3+5+08) 15 5 s

J32+12 402 «/_ */_

It is required vector.
-

. . L a
[Note : A vector having magnitude / and parallel to 4 is given by I.—— ]

[ al
19. Qf(x)is continuous at x =1.
= (L.H.L. of f(x) atx =1) = (RH.L. of f(x) at x =1) = f(1)
= lim f(x)= lim f(x)=f(Q1) ...(7)
x— 1" x =1t
Now, lim f(x) = lim 5ax —2b [Q f(x)=5ax —2f if x<1]
x =17 x—1
=5a-2b
lim f(1)= lim 3ax+b [Q f(x)=3ax+0b if x>1]
x — 1 x—1
=3a+b
Also, f=11
Putting these values in (i) we get
5a-2b=3a+b=11
= 50-2b=11 ... (i)
3a+b=11 ... (iii)
On solving (i7) and (iii), we get
a=3,b=2
X Yy oz
20. LHS.=|x* y? 27
x3 y3 Z3
1 1 1
=xyz| x y z [Taking x, y, zcommon from C;, C,, C5 respectively]
x2 yZ ZZ
0 0
=xyz| x y-x z-X Cy »Cy) —-Cy,C3 »C53-C4
A
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1 0 0 [Taking common (y — x) and (z — x)
=xyz(y—x)(z—x)| x 1 1 from C, and C 5 respectively]
x? y+x  z+x
=xyz(Yy-x)z-x)[1(z+x—-y—x)] [Expanding along R]
=xyz(y - (-2 (z-y)
—xyz(x-y) (-2 - )
23. LetE;, E, and A be event such that
E; = choosing the bag I
E, = choosing the bag II
A = drawing red ball
Then, P(E)=~, P(E,)=+ and P [ijzé, p(ij -2
2 2 E,) 7 E,) 11
E
p (_zj is required.
A
P(E ).P(i\
| £ ) _ 2 \E2 )
By Baye’s theorem, ’E—j =
A7 pEy).P [Aj +P(E,).P (A\
Ey Ey)
s 5
2*11 11
2x7+2x11 7+11
5 77 3
=11 %68 = 68

29.

Let the length and breadth of rectangle be x and y.

If A and P are the area and perimeter of rectangle respectively then

A=x.y and P=2(x+y)
P P
-y ety
2 QY 2
= A=Dx—x> =P -2x
2 ﬁﬂlf;c} 2
= For maximum
and minimum of A. JA
E——
p dx x:B
4

——2x=0 =
2
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2
Again 4 =-2
dx?
2
= [d fj =0
dx=/) _P
4
. . P
Hence, A is maximum for x = Z
P P P
YT T4,

Therefore, for largest area of rectangle x =y = P i.e.,, with given perimeter, rectangle having
4

largest area must be square.

CBSE (Delhi) Set-III

1. cos™! (COS 7_n) = cos™! (cos (Zn - 5_TED [Q S_TE €[0, n]}
6 6 6
= cos! (cos (S_KD [ cos (2n —0) = cos 9]
6
Q‘ cos™! (cos x) = xif x €]0,
5m P
= _6 | ] _Here €[0, «]
° J
2-3sinx
2. Letl= j—z x
cos” x

:j 2 dx—j 3sin2xdx
cos? x cos” x

:2_[ seczxdx—3j —_tjz [Let cosx =z —sin x dx = dz]
z

2+ 1
=2tanx+ 3% +c
F2+1

=2tan x — +c

Cos X
x+4 2x 2x
11. L.HS.| 2x x+4 2x

2x 2x x+4

5x+4 5x+4 5x+4

= 2x x+4 2x Rl—>R1+R2+R3
2x 2x x+4
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12.

1 1 1
=Gx+4)|2x x+4 2x [Taking (5x + 4) common from R;]
2x 2x x+4
Sx + 4 21 40 8 220G
=0OGx+4)| 2x -Xx Cy—Cs-Cy
2x 0 4-x
=Gx+4)[1 {(4—x)2 -0+0+0] [Expanding along R]

=(Gx+4) (4-x)? =RHS.

Since f(x) is continuous.
= f(x)is continuous at x = 2 and x = 10.
= (L.H.L. of f(x) at x = 2) = (R.H.L. of f(x) at x =2) = f(x)

= lim f(x)= lim f(x)=f(2) ...()
x =27 x —2F
Similarly, lim  f(x) = hm f(x) f(10) ... (i)
x — 10~ x—>1
lim f(x)= lim 5 [Q f(x)=5 if x<2]
x = 2" x—2
=5
lim f(x)= lim ax+b [Q f(x)=ax+0b if x> 2]
x =27 x—2
=2a+b
f(2)=5
Putting these values in (i) we get
2a+b=>5 ... (iii)
Again lim  f(x)= lim ax+b [@Q f(x)=ax+b if x<10]
x— 10" x— 10
=10a+0b
lim  f(x)= lim 21 Q f(x)=21 if x>10]
x— 10" x — 10
=21
f(10)=21

Putting these values in (i7) we get
10a+b=21=21
= 10a+b =21 ...(1v)

Substracting (iii) from (iv) we get
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13.

14.

23.

10a+b=21
_2a+tb=_5
8a=16
a=2
b=5-2x2=1
a=2,b=1

(1 +y?)(1 +logx) dx +xdy =0

xdy=-(1 +y2)(1 + log x) dx
1+1
N dy _— g,
1+y X
Integrating both sides we get

J. dy :_j1+logxd

X

b
1+y2 x
Letl+logx=z
-1
= tan =—|zdz
v -[ ldx:dz
x
2
-1 z
= tan =——+cC
y 2
= tan_ly:—%(l+logx)2+c
— - - -
Given lal=2,1bl=1and a.b =1
- - - - - - - > > -
Now, (3a-5b).(2a+7b)=3a.2a+3a.7b -5b.2a-5b.

- >

i d - — - —
=6a.a+21a.b -10b.a-350b.0

-, > = >,
=6lal“+11a.b-3510b 1

=6(2)2 +11x1-35(1)2
=24+11-35=0

e R - 5 -5
a.a=lal.lalcos0°=lal® x1=lal

[Note :

Also, scalar product of vectors is commutative
> o o 5

a.b=0b.a
LetE;, E, and A be event such that
E; =Occurring six on die.
E, =Not occurring six on die.

A = Reporting six by man on die.

7
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Here P(El):%, P(Ey) =2

6

P (Ei] = P (Speaking truth i.e., man reports six on die when six has occurred on the die)
1

P [EAJ = P (Not speaking truth i.e., man report six on die when six has not occurred on die)
2 3 1

4 4 E
Required pro%abﬁity is P (Zl) .

p (El) P (i\
| By Baye’s theorem, lté_j\ = \E1)
P(E,).P (A) +P(E,).P [A)
Ey Ez
1 3
Tx1 3 24 3
= =— X =—
1.3, 5 1 24 345 8
[
24. Letx, y be the length and breadth of rectangle whose area is A and perimeter is P.
P=2(x+y)
Q A=xy]
= P=2 (x + A] A
x y=—
x
For maximum or minimum value of perimeter P
]
P af1-4)-0
dx x2
= 1- i =0 = x2=A
xZ
= x=+A [Dimensions of rectangle is always positive]
2
Now, Q:Q(O_Ax__ljzﬁ
dx? x3) %3

d*p 2a
—2 = 3 > O
ax* | _ 7 (JA)
ie, forx= A, P (perimeter of rectangle) is smallest.
A A
,\/_ = = = A
EI

Hence, for smallest perimeter, lerigth aﬁ/d_ breadth of rectangle are equal (x =y =,/A)i.e.,
rectangle is square.
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Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in Examination Paper (Delhi) — 2011.

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.

10.

LetA={1,2,3},B=1{4,5, 6,7} and let f={(1, 4), (2,5), (3, 6)} be a function from A to B. State
whether f is one-one or not.

What is the principal value of cos™ 1 (cosz—;j +sin ! (sin 2—;) ?

Evaluate:
cos15° sin15°
sin75° cos75

o

2 3
IfA= {5 2}, write A-lin terms of A.

If a matrix has 5 elements, write all possible orders it can have.

Evaluate: I(ax +b) 3 dx

Evaluate: J.L
V1-x2
Write the direction-cosines of the line joining the points (1, 0, 0) and (0, 1, 1).
Write the projection of the vector P f on the vector # + }
x-5_y+ 4 _z-6
7 2

Write the vector equation of the line given by

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

Let f: R— R be defined as f(x) =10x +7. Find the function g:R—R
such that gof = fog =Iy.
OR

A binary operation * on the set {0, 1, 2, 3, 4, 5} is defined as:
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a+b, ifa+b<6
axb= .
a+b-6, ifa+b>6

Show that zero is the identity for this operation and each element ‘a” of the set is invertible
with 6-4, being the inverse of ‘a’.

12. Prove that:

tan_l,,ll"rx—,[l—x—' n 1 -1 1
| ¥————=|=——-=cos x,-—==<x<1
|—L41+x+ 1-x J2

13. Using properties of determinants, solve the following for x:
x-2 2x-3 3x-4
x—-4 2x-9 3x-16|=0
x—-8 2x—-27 3x-64

14. Find the relationship between ‘a’ and b’ so that the function ‘f defined by:
Jax+ 1, ifx <3
fO=\pes3, ifxs3

OR

Ifx¥ =e*7Y, showthatﬂ:—.
dx {log(xe)}2

is continuous at x=3.

log x

4sin6
15. Prove thaty= 27§ isan increasing function in |—0, EW.
(2 + cos0) |7 2]
OR

If the radius of a sphere is measured as 9 cm with an error of 0.03 cm, then find the
approximate error in calculating its surface area.

16. Ifx=tan (l log y), show that
a

2
A+x) Y L ox— W g

dx2 dx
17. Evaluate: nfz X+ sin x dx

18. Solve the fdllowing differential equation:

xdy—ydxalxz +y2 dx
19. Solve the following differential equation:

(y+ 3x2)£:x.
dy

20. Using vectors, find the area of the triangle with vertices A (1, 1, 2), B (2, 3, 5) and C (1, 5, 5).
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21.

22,

Find the shortest distance between the following lines whose vector equations are:
F=(-nb -8 +(3-20F and r =(s+ B+ (25— D — (25 + 1) k.
A random variable X has the following probability distribution:

X 0 1 2 3 4 5 6 7
P (X) 0 K 2K 2K 3K K2 2K?2 | 7K? + K
Determine:
(K (i) P (X< 3) (iii) P (X > 6) (iv) P (0<X<3)
OR
Find the probability of throwing at most 2 sixes in 6 throws of a single die.
SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

Using matrices, solve the following system of equations:
4x+ 3y+3z=60, x+2y+3z=45 and 6x+2y+3z=70

Show that the right-circular cone of least curved surface and given volume has an altitude
equal to /2 times the radius of the base.

OR
A window has the shape of a rectangle surmounted by an equilateral triangle. If the
perimeter of the window is 12 m, find the dimensions of the rectangle that will produce the
largest area of the window.
n/3 d
Evaluate: I 2l

7T/61+1/t.amx

OR

6x+7
Evaluate: I X

oy
T

Sketch the graph of y=lx+ 3l and evaluate the area under the curve y=lx+ 3| above x-axis
and between x=—-6to x=0.

Find the distance of the point (-1, -5, —10), from the point of intersection of the line
- -

r =(28 - § +2k)+ 2.(3% + 4§ + 28) and the plane r.(} — § + B) =5.

Given three identical boxes I, II and III each containing two coins. In box I, both coins are
gold coins, in box II, both are silver coins and in box IlI, there is one gold and one silver coin.
A person chooses a box at random and takes out a coin. If the coin is of gold, what is the
probability that the other coin in the box is also of gold?

A merchant plans to sell two types of personal computers — a desktop model and a portable
model that will cost ~ 25,000 and ~ 40,000 respectively. He estimates that the total monthly
demand of computers will not exceed 250 units. Determine the number of units of each type
of computers which the merchant should stock to get maximum profit if he does not want to
invest more than " 70 lakhs and his profit on the desktop model is ~ 4,500 and on the portable
model is ~ 5,000. Make an L.P.P. and solve it graphically.
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Only those questions, not included in Set-1, are given.
9. Evaluate:

log x)*
J’& dx.
x
N
10. Write the unit vector in the direction of the vector a = 2? +§ + 28,

19. Prove the following:

2tan ! (l) + tan ! (l) —tan ! (ﬂ)
2 7 17

20. Using properties of determinants, solve the following for x:
a+x a-x a-x
a-x a+x a-x|=0
a-x a-x a+x
21. Evaluate:
1T]‘f‘og(l +tan x) dx
0

22. Solve the following differential equation:
xdy—(y+2x2) dx=0
28. Using matrices, solve the following system of equations:
x+2y+z=7, x+3z=11 and 2x-3y=1
29. Find the equation of the plane passing through the line of intersection of the planes

- -
r .(5 +} + l@) =land r .(25 + 3} - ﬁ) + 4 =0 and parallel to x-axis.

CBSE (All India) Set-IlI

Only those questions, not included in Set I and Set 11, are given.

tan
1. Evaluate: je X dx
1+x N
2. Write the angle between two vectors a and b with magnitudes /3 and 2 respectively having

- >
a-b =6.

11. Prove that : tan ! (lj +tan! (1) +tan”! (lj _I
2 5 8/ 4
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12. Using properties of determinants, solve the following for x:
x+a x x
x x+a x |=0
x X x+a

1
13. Evaluate: J. log (l - 1) dx
x

14. Solve the following differential equation: x dx +(y — x 3Ydx=0

23. Using matrices, solve the following system of equations:
X+2y-3z=-4, 2x+3y+2z=2 and 3x-3y-4z=11
24. Find the equation of the plane passing through the line of intersection of the planes

2x+y-z=3and 5x— 3y +4z+ 9=0and parallel to the line¥=1_¥=3_2-5

4 5
——=\/ASolutions
CBSE (All India) Set-|
SECTION - A !
1. iS one-one because -
f T
f)=4; f(2)=5; f(3)=6 [

No two elements of A have same fimage.

2. cos_1 (COS E) + sin -1 (sin E) = cos_1 (cos E) + sin -1 (sin (n —ED |—QZ—TE & (— I , —ﬂ
3 3 3 3 L 2

3 2
T _ 27 = AL
)J:coglk.c??s} )+sm<1@1}1)

2n m
=4+
3 3

I | Note : By Property of inverse functiond

:ﬁ:n | sin~! (sin x) =x ifI_xg—n-I,l

3 | L 2
| 2]
| and cos ™! (cosx)=x ifx€[0, n] |

3. Expanding the determinant, we get
cos 15° . cos 75° — sin 15° . sin 75°
= cos (15° +75°) = cos 90° =0

[Note : cos (A + B) = cos A. cos B —sin . sin B]
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2 3]
4. A:L5 —ZJ

al=|? 3.4 15— 1940
“Is 2T -7

= A is invertible matrix.
Here, Cll = - 2, Cl2 = _5, C21 = - 3, C22 = 2

2 =517 2 -3
WA= 3 5| T|s 2}
A= L A

| Al

1 [-2 —31 112 3
1-191-5~ 2 195
-2
1 .
= ) A [Note : CZ-]- is cofactor aj; of A= [al-]- ]
5. Possible orders are1 x5and 5 x 1.

6. _[(ux+b)3 dx
Let ax+b=z

adx=dz = dx:g
a

3 .. (.3 4z
I(ux+b) dx—J.z >

1zt
a 4

+c=i(11x+b)4 +c
4a

dx 2 . .-
=sin~! x + . Because dk (sin ! X) 1

7. | :
y=1-x 1-x2
8. Direction ratios of line joining (1, 0, 0) and (0, 1, 1) are

0-1, 1-0, 1-0

ie., -1, 1, 1
.. Direction cosines of line joining (1, 0, 0) and (0, 1, 1) are
J -1 " 1 J 1
V(—11>2 (% +(1)? D22+ (D2 )2 +(1)?

b
J3'J3' o3
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9.

10.

11.

Leta=3-3 b=$+}

— -
Now, projection of 4 on b

_G-D.G+H_ 1-1

13471 Y12 +12 )

The given equation of line may written as
x-5 y—-(-4) z-6

3 7 2

- -
Here, a =5 — 4§ + 6 and b = 3% + 7§ + 28

Hence, required vector equation is

- > -
r=a+ib
N
ie., r =58 —4f + 6B) + 0 (3 + 75 + 28)
SECTION - B
Q 8of = fog =1
= fog =1Ig
= fog(x) =1 (x)
= ) =x [QI(x) = x being identity function]
= 10(g(x) +7 =x [Qf(x) =10x +7]
N () = x-7
g 10
. . . . x-7
i.e, §: R — Ris a function defined as g(x) = o
OR
For Identity Element :
Let a be an arbitrary element of set {0, 1, 2, 3, 4, 5}
Now, a*0=a+0=a ...()
Oxa=0+a=a (@) [Qa+0=0+a<6Vac{0,1,2, 3,4,5]

Eq. (i) and (ii)= a+*0=0+a=a Vae(0,1,2,3,4,5
Hence, 0 is identity for binary operation x.

For Inverse :

Let a be an arbitrary element of set {0, 1, 2, 3, 4, 5}.
Now, a*(6-a)=a+(6—-a)—6

[Qa+(6—a) >6]
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=a+6-a-6
=0 (identity) ...(i)
Also, (6-a)+ra=(6-a)+a—-6 [Qa+(6-a)=6]
=6-a+a—-6
= 0 (identity) ()

Eq. (i) and (ii)) =>a *(6 —a) = (6 — a) »a = 0 (identity) Va€{0, 1, 2, 3, 4,5

Hence, each element ‘2’ of given set is invertible with inverse 6 — a.

12. Let x =sin -Q _LSxSl 1
0 = 6=sin" 5 : | o

Ty m_ 1—x—‘ = mn(—ZJSsmBSsm— |
Now, tar17|1 T x+1-x | _:> Oe[—%,g} |

FL |

—tan_ +x - 13/x 1+|x— 1-x |

r|_\/1+x+\/1—x J1+x—\/1—xj

1r (1T+x- 1—x)2

[( 1+2)% - ( 1-x)7 | | ] \ |
r(\/l Tx)2 +2(3i/1—x)2 —2|.,/1 Tx .|,/ 1
|
|
L

:
1t [ lrx-lex =

|=tar1 | —|
1

2

I1+x+1-x-241-x

=tan
1—x2—|
:t -

1—
|=tan_1|

oLt
1= 1-sin20 | B!

I — cos 0 |sin
0 | sin® |

an

=tan
i

2 sin2 9 0
= tan ! 2 |- tan ! [ tan —)

—|K25in2.c053)



N | =

5

—cos~1 xj

1



Examination Papers — 2011

281

x-2 2x-3 3x-4
13. Given, x—4 2x-9 3x-16|=0
x—-8 2x-27 3x-64
-2 b2 C, =C, - 2C,
= x-4 -1 —41=0 N
x-8 -11  —40 Y
- 1
x—-2 1 2
= -2 -2 —6|=0
-6 12 —42
expanding along R; we get
= (x—2)(84-72)-1(84-36)+2(24-12)=0
= 12x—24-48+24=0 = 12x = 48
= x=4
14. Since, f(x) is continuous at x = 3.
= lim- f(x)= lim+ f(x) = £(3)
x—3 x—3
. . Letx=3-h
Now, lim f(x)= lim f(3-h) { B
x— 3" h—0 x—>3 =h->0
= lim a(3-h)+1 [Q f(x)=ax+1V x < 3]
h—0
=lim 3a-ah+1 =3a+1
h—0
) . [Let x=3+h
lim f(x)= lim f(3+h) | .
x - 3F h—0 _]Lx—)3 =h
= lim b(3+h)+3 —0]
-0
X)=bx+3 Vx>3
s Q f() ]
From (i), 3a+1=3b+3
3a-3b=2

a-b :% or 3a-3b=2 which is the required relation.

OR
Given, «x¥ =¢*7Y
Taking log of both sides
= log x¥ =loge* ™Y

(i)
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= y.logx=(x-y)loge [Qloge=1]
= y.logx=(x-y) = ylogx+y=x
N X
Y 1+log x
1
(1+10gx).1—x.(0 —W
y_
= 2
+ )dx (1 +1logx)
X
= dy=1+logx-1= log x [Q1 =log €]
dx (1+logx)2 (loge+logx)2
N dy = —togx— N dy =—togx—.
dx (log ex)2 dx {log(ex)}2
= 4sin——0
15. Given, 4
62
+ cos 0
dy (2+c0s0).4cos0—4sin.(0-sinb)
dx (2 + cos 0)2
_8cose+4c0526+451r126—(2+c056)2
(2+cose)2
_ 8cosO+4-4-cos? 04
cos 0 (2 + cos 6)2
= 2
ﬂ_élcose—cos 6 _ cosB (4 - cosb)
dx (2 + cos 9)2 i(Z + cos 9)2 |
dy _+ve x +ve Q06el0,n/2] = cosbH>0
= —_— X
dx +ve 1|4~ cos0is+veas—1
<cosO<1|
= ﬂ>0
dx
ie., = M — 0 is increasing function in |_O, £-| .
2+ cos 0 ™ 2]

OR
Here, radius of the spherer =9 cm.
Error in calculating radius, & = 0- 03 cm.

Let 8s be approximate error in calculating surface area.
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16.

17.

If S be the surface area of sphere, then

S= 4mr?
= ds _ 4n.2r =8nr
dr
Now by definition, approximately
dr  or
= ds = (@j . or
dr
= Os = 8mr . dr
=871 x 9 x0-03 cm?
=2-16 m cm?
Given X = tan (l log y)
a
-1 1
= tan " x==logy
a
= atanflleogy
Differentiating w.r.t. x, we get
N _a 1 dy
1+x2 y dx
= __
dx 142
= 1+ x2) dy =ay
dx

Differentiating w.r.t. x, we get

2
Q)Y o W _, W

dx dx dx
2
- A+ Y v g
dx? dx
/2y sinx
I= —dx
0 1+ cosx
_mf2 nf2
= 1 x dx + ]‘ sinx 4x

I=Ip+1, 0

. 8s |
Iim —
& -0 81’J
[Q =9 cm]

(i)
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2 in x
and IZ:J‘H/ de

J-n'/2 x dx
0 1+ cos x

where [ =
1+ cos x
n/2 x dx

Now, -
0 1+ cosx

/2 x dx 1 J-TC/Z

2 cos2 x
2

0 21

/2
:%{{236 tan } _2."“/2 fan | [steczxdx:tanerc]
x ]

}Tt/z

0
sLecAL ‘ log seJc 0 [Q log1=0]

[@ Itanxdx:logsecx+c]

{L_E_l 0} —{2log sec_ﬁ

%— 2 (lng

=5—108(ﬁ)2

1

Acai n/2 sin x dx
T

Let 1+cosx=z Also,ifx:g,z:l+cos%:1+0:l

—sin x dx =dz ifx=0, z=1+1=2
= sinxdx=-dz
1 —dz
I=[ —
_pa# [ b " 1
L Q[ f) dx == ] f ax |

1= [log ],

=log 2 -log1=log?2
Puting the values of I and I, in (i), we get
J-n/Z X +sin x

dx _E log2+log2—

0 1+ cosx 2

18. Given xdy—ydx:ﬂxz +y2 dx
2 2

dy Y+
dy = 2 1y 4 Y [
= xdy=(y++x"+y )dx = e
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2 2
Fq4/x+
Let F(xly):u
X
Ay + 2222 +22y2
F(hx, Ay) = Y 4

Ax

_k{y+ﬂx2 +y2}
- Ax

= F(x, y) is a homogeneous function of degree zero.

ﬂ_y+ﬁx2 +y2

=21, F(x, 1)

Now,
h dx x
Let Yy =0vx
= ﬂ:v+x.@
dx dx
Putting above value, we have
2 2.2
- do  UX+q/x7 +07x
x x
= v+x. D mvaql+0? = x?zw[1+z}2
x
N dx _ dv
X 1+0?
Integrating both sides, we get
x 1/1+02
[ i 1
= log x + log c =loglv + 1+02 | }Q —————=loglx Jx2+a*l+cl
I|_ 1l+23c +2 J
2
= cx=v+wl1+vz = cx:%+ 1+%2-
2 2
x5+
x x
19. (y+3x2)ﬂzx
dy
+ 3x2
= ﬂ:u = ﬂ=1+3x

dx X dx «x
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= ﬂ+(—lj.y=3x
It is in the form ofd—y+Py:Q
x

HereP:—landQ:?)x
X

1
ILE. = efpdx = efi x dx

1
log —
:eflogx:e x:l [Q elOgZ:Z]
X

Hence, general solution is

y.l:j3x.ldx+c [General solutionyxl.F:.[Q x I.F.dx +C]
x x

= 1:3x+c
X
2
= y=3x" +cx

20. Given, A=(1,1,2); B=(2, 3,5);C=(1,5,5)
XB:(2—1)$+(3—1)}+(5—2);?
AB=$+25 + 38

AC=(1-1)$+G-1+G-2)F

= 0.8+ 45 + 38
1 - -
.. The area of required triangle = El ABx ACI
85 R
— -
ABxAC=[1 2 3
0 4 3
={(6-123-(3-0)F+(4-0) B
— 6t -3+ 4P
— -
| AB x AC1=1)(~6)% +(=3)2 +(4)2 =61
.. Required area = % V61 = @ Sq. units.
21. The given equation of lines may be written as
—F-2f+ 3R+t 528 .(i)

N
r

N
r

=($—f—}$)+s(§+2f—21§) ..(10)
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> o - - > -
Comparing given equation (i) and (ii) with r =a; + Abjand r =a,+ Ab,, we get

o =$-28 438, by =—$+ -2k
N by =$+ 25— 2f
4y —ay =5 - 4
- - $ } l@
by xby =|-1 1 =2

1 2 2

(2+4)F-2+2)f+(2-1)F

:2$-4?—31§
|ZZ><IZI:\/22 (42 +(=3)2 =29

(ay — 1) .(by xby)

.. Required shortest distance =

— —>
| P-4k -4f- 38 ‘—4+12
N
:iunits
V29 '
1
22. Q > P =1
j=1
0+k+2k+2k+3k+k?+2k? +7k> +k=1
= 10k% +9k-1=0
= 10k +10k—-k-1=0 = 10k (k+1)=1(k+1)=0
= (k+1)(10k-1)=0 =  k=-1 and k:llo
But k can never be negative as probability is never negative.
1
10
Now,
i k—
0) m

(i) P(X<3)=P((X=0+P(X=1)+P(X=2)
—0+k+2k=3k=—
10
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(i) P(X>6)=P (X=7)=7k? +k
Lt 1 _17
100 10 100

(i) P(0<X<3)=P(X=1)+P(X=2)

k4 2k=3k=—
10
OR
The repeated throws of a die are Bernoulli trials.

Let X denotes the number of sixes in 6 throws of die.

Obviously, X has the binomial distribution withn =6

1 1 5
d == ,g=1--==
an P 1™ "% %

where p is probability of getting a six
and g is probability of not getting a six
Now, Probability of getting at most 2 sixes in 6 throws =P (X=0)+ P(X=1)+ P (X=2)
6 0 6,6 15 6 2 4
= Co-r g+ "Cipg + "Cop7q

QI NN
== +—. == +=—.1=) |\=
6 1!51 6 \6 2141 \6 6

) e @ QG

:|_(?\4r25 5 5
:

%6/ "[36d
12
(5)4 25+ 30+15 (5)4 70
=1 — X—ma/—————— = | — X —
6 36 6 36
_ 21875
23328
SECTION - C
23. The system can be written as
AX=B = X=AT'B ...(0)
(4 3 2] [y 60
where A='1 2 3|,X= y, and B
6 2 3_L||45|JZ| L1 170l
L

lAl=4(6-6)-3(3-18)+2(2-12)



=0+45-20=25#0
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Foradj A
Ay =6-6=0 Ayy=—(9-4=-5 Ay =(9-4)=5
A, =—(3-18)=15 Ay =(12-12)=0 Agy =—(12-2)=-10
A3 =(2-12)=-10 Ayy =—(8-18)=10  Azy =(8-3)=5
ro 15 -101" [ o -5
5. ade=|—F 0 |
wl =15 0o -0l
| 5 -10 5] |[-10 10 5]
-5
JENR 1(; 510
25 10

- sh 10 -

N
1 2 1] [-2 2 1]
Now putting values in (i), e ged | I

[x] [0 -1
Iylzll 3 1776070

1 I 4= |

> 2145

lz] 5| 2 1)|70]
[x] [ 0-45+70
- |180+0—140|

lz] |-120+90+70|

[x] [25]
) S Fak
5
Hence, x =5,y = 2| ‘L4J|l JL8J|

24. Let ABC be right-circular cone having radius ‘7" and height ‘h’. If V and S are its volume and
surface area (curved) respectively, then

S=mrl | 2 | 3 A
S=nr Vitry 2 () M )
Putting the value of & in (i), we get
_ 9V 2
S=mnr T
(9V2 2 6‘
= 52 = nzr* 2 ZT[ s



[Maxima or Minima is same for S or SZ]
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2

= §? = v N
2
’
1qi/2
= (82 =18V 4 4n2
.3
Now,  (S%)'=0
2
= —18V—+4n2r3:0
.3
= 4n%r® —18V2
= 4n%r® =18 x % n2r4n?
= 212 = h? = r:L
2
Differentiating (ii) w.r.t. 7z again
(52)"=543‘g +12n%2
5 4
= ($9H"1 1, >0
e

. . h
Hence, s2 ie., Sis minimum forr =——orh=~/2r.

NG

...(i))  [Differentiating w.r.t. ‘']

[Putting value of V]

(for any value of r)

i.e., For least curved surface, altitude is equal to V2 times the radius of the base.

OR

Let x and y be the dimensions of rectangular part of window and x be side of equilateral part.

If A be the total area of window, then

A=xy+ % x?
Also X+2y+2x=12
= 3x+2y=12

- 3x

N 12 2

YT (12558%) o
= X + 2
= A= gx——2+' 5
= A =6- 39&4—%_&
Now, for maxima or minima?2 4

A'=0

6—3x+£x=0

[Differentiating w.r.t. x]
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201

N v 12
6-+3
Again A"=-3+ ? <0 (for any value of x)

A", <0
X

6_ﬁ12—3(LJ
12 6-+3

ie., Aismaximumifx=———and y=————.
6—+/3 v 2
i.e., For largest area of window, dimensions of rectangle are
X = 12 and 18 - 673
6-3 TN
n/3 n/3
25. Let 1= | ax ___ [ dx
n/61+‘/tanx n/61+‘/smx

I= n]‘B Jcos x dx
n/6 [cos x + ,[sin x

=n13 \/cos(£+£—x)dx
3 6
n/6
Jeos(S+2 =) s Jsin (32 -
COS|—+——x|+.[sin|—+——x
A3 3 6 3 6

/6 {smx dx
Jsin x + ,/cos x

Adding (i) and (ii), 21 = “13 M
n/6 [sin x + Jcos x 4x
3
21 =“1 dx=[x]ﬂ/6
n/6

_1[n n]_1[2n-m]
=337 %6276 |

I=—
12

(i)

....(ii)
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OR
6x +7 J- 6x+7

Ix/x RAC) Jx% -9x+20

Now, Let 6x+7=A.di(x2—9x+20)+B
X

dx

6x+7=A(2x-9)+B
= 6x+7=2Ax-9A+B
Comparing the coefficient of x, we get
2A=6 and -9A+B=7

A=3 and B=34
= 3(2x_9)+34dx

J- (2x 9) dx dx
I= 31153419% N0

where and 1, -

_[ dx
[P =X F2D Jx? —9x+20
(2x - 9) dx

x% —9x+20

Now,

Let x% — 9x + 20 =z°

(2x-9)dx=2zdz

d
Il_zjﬂ_zﬁcl

11:21lx = 9x+20 +¢q

Izzj. dx

sz—9x+20:I ) 9  (9\% 81
X —2.5x+() +20
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(-2 - ()
I.ﬁ_ ﬁzloglx+ml+x

+Cy

=log

=log

(x—g) +wlx2 -9x+20
2
Putting the value of I and I, in (i)

[ =64x? —9x+20+3cl+34{

log (x—%)+wlx2 -9x+20

}4— 34C,

= 6/x% —9x +20 + 34 log ( —gj+1/x2 —9x+20|+C
where C =3cq + 34c,.
26. For graphof y=1x + 3|
X 0 -3 -6 -2 -4
y 3 0 3 1 1
]
b P
®
.L\\ © >
= X-axis

Shaded region is the required region.

0
Hence, Required area = I—6 | x+ 3ldx

= -[—_63 lx+ 31 dx+ f?’ | x+ 3ldx [By Property of definite integral]

[x+320if -3<x<0

-3 0
:I-a _(“3)‘1“[—3 (x+3)dx[x+3so if —6<x<-3

(2 17 1,2 0

x 1
= —LT + 3xJ_6 +[7+ 3XJ_3
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2@

3,9 i
=5 + > 9 sq. units.
27. Given line and plane are
¥ o5+ 28) 4 (35 + 45+ 2B) (i)
F.6-$+h=5 ... (i)

For intersection point, we solve equations (i) and (ii) by putting the value of 7 from (i) in (if).
(2P -F+2R)+ (3 +4f+2B].0-F+8)=5

= 2+1+2)+A(3-4+2)=5 =5+A=5 = A=0

Hence, position vector of intersecting point is 2f —? + 2%.

i.e., coordinates of intersection of line and plane is (2, -1, 2).

Hence, Required distance :\/ 2+ 1)2 +(-1+ 5)2 +(2+ 10)2

=,9+16+144 =4J169 =13

28. LetEy, E,, E5 be events such that
E; =Selection of BoxI; E, =Selection of BoxII; Ej = Selection of Box III
Let A be event such that
A = the coin drawn is of gold
Now, P (Ey) = 13 ,P(Ey)= 13, P(Ej3) = 13, P (EAJ = P (a gold coin from box I) =
1

=1

NN

P (EiJ =P (a gold coin from box II)=0, P (Ei] = P (a gold coin from box III) =%
2 3

E
the probability that the other coin in the box is also of gold = P (le

P(Ey).P (ﬁj
E

P[] .
. P(E)P(Aj P(E)P(AJ P(E)P(Aj
. - |+ . - |+ . -
Vg 27 \E, 37k,
1
) §X1 _E
11 11
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29. Let the number of desktop and portable computers to be sold be x and y respectively.

Here, Profit is the objective function Z.

Z =4500x + 5000y ... (1)
we have to maximise z subject to the constraints
x+y <250 ...(i7) (Demand Constraint)
25000x + 40000y < 70,00,000 ...(111) (Investment constraint)
= 5x + 8y <1400
x20, y=0 ...(iv) (Non-negative constraint)

Graph of x = 0 and y = 0 is the y-axis and x-axis respectively.

. Graph of x 2 0, y > O is the Ist quadrant.

Graph of x +y < 250: .
-axis
Graph of x + y = 250 i
x 0 250 <
250 0 *
. 00

.. Graph of x + y < 250 is the part of Ist
quadrant where origin lies.

Graph of 5x + 8y <1400

Graph of 5x + 8y = 1400
X 0 280
y 175 0

Graph of 5x + 8y <1400 is the part
of Ist quadrant where origin lies.

For cooridnates of C, equation
x+y=250 and 5x+8y=1400 are
solved and we get

x =200, y=50
Now, we evaluate objective function Z at each corner
Corner Point Z = 4500x + 5000y
0(0, 0) 0
A (250, 0) 1125000
C (200, 50) 1150000 ¢——— maximum
B (0, 175) 875000

Maximum profit is = 11,50,000 when he plan to sell 200 unit desktop and 50 portable
computers.
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CBSE (All India) Set-II

9. Let logx=z
= 1 dx=z (differentiating both sides)
x
1 2
Now, J‘mdx:jzzdz
x
3
z 1
=——+c=—(logx)” +c¢
5 te=5 (o )°

>
10. Required unit vector in the direction of a

_a_ 2ijeok :i%ah%zﬁ)

a1 422 +12 422

19. L.HS. =2tan"! (l)ﬂan*l (1)
2 7

le

=tan — = _ +tan” L J [By Property —1 s% <1]

fl\b_f/ )

-14 -1,1
=tan ~ = +tan -
3 )
(7“)41 4 1
o Q7 x-<1]
:tan_l 3471 3 7

1-—x—

=tan~ (31) R.H.S.
17

a+x a-x a-—-x

20. Given, A=|a-x a+x a—x=0

a—x a—X a+Xx

3a—-x 3a—-x 3a-x

Now, A=la-x x+a a-x|Ry—>Ry{+R;+R;
a—-x a-x a+x

1 1 1
=(3a-x)|a-x a+x a-x

a—-Xx a—Xx a+Xx
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C; »C; -C5
C, »C,
_C3

=(3a-x)| O 2x a—-x
-2x -2x a+x

=(3a—x)[1(0+ 4x2)] [Expanding along R]
=4x? (3a-x)
4x2 (3a-x)=0
= x=0 or x=3a
21. Let 1= 1Tﬁ‘og(l + tan x) dx

0
n/4
= E'; log {1+tan (g—xﬂ dx [Q .[(;1 f(x) dx:Jg fla—x) dx}
n/4 ( tanz—tanx]
= j 10g|1+4—|dx
0 |\ 1+tan” tan x

n/4 n/4

1-t 1+t 1-t

= j log(l+ﬂ dx = '[ log( ranx anxjdx
0 0

1+ tan x

n/4
= j log [#j dx
0 1+ tan x

=n1‘410g de—n14log(1 + tan x) dx
0 0
I=log2[x]}/* -1

1+ tan x

T

= 2] =—log 2
1 g
T

= I=—1log2
3 g

22. xdy—(y+2x2)dx:0

The given differential equation can be written as
xﬂ—y=2x2 or ﬂ—l.y=2x
dx dx x
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.. Solution is l = ij — dx
X

= y%—2x+C or y= 2x% +Cx

28. The given system can be written as
AX=B = X=A'B ...(0)

where A = H 5 1—| Jxl( = y | aJ; 7IJ

Lz -3 Q‘H J||z| L] |1l

L |
1 2 1
[Al=11 0 3l=1(0+9)-2(0-6)+1(-3-0)=18%0
2 -3 0
Foradj A
A11:O+9:9 A12:—(0—6):6 A13:—3—O:—3
Ay =-(0+3)=-3 A22=0—2:-2 Ayy =—(-3-4)=7
[9 6 | -[—3—| [ 9 —31
adi A=l 3 2 6171 =l 6 2
| 6 -2 2|
- 3 7 2
G s 2L J
| Al
1
- é _31
1 _
8|__3 )
7 -2
Now putting above val luds in n (i), we get
* B[ g 3 7
yl= e 2 7120l
H 43 7 1l
18 o)1 )8l
x]  Te3-33+61yl= 2222
=
= || | | |z] |-21+77 -2
ER A A I A IR A
y =1 x=2,y=1,z=3

= lz| |3]



16 <t

— kK = 0o B

O T 5 @ — e = P>

Ofma.tr.lCeS]
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29. Two given planes are
_)

r.d+i+B-1=0
Fb+3b-Bra=0
It's cartesian forms are
x+y+z-1=0 ...()
and 2x+3y—-z+4=0 ...(i0)
Now, equation of plane passing through line of intersection of plane (i) & (ii) is given by
(x+y+z-1)+A(2x+3y—-z+4)=0
T+20)x+A+30)y+(1-2)z-1+41=0 ...(110)
Since (i) is parallel to x-axis
= Normal of plane (iii) is perpendicular to x-axis.

= 1T+20).1+(1+3%).0+(1—-2).0=0 [QDirection ratios of x-axis are (1, 0, 0)]

= 1+2A2=0 = =—%

Hence, required equation of plane is

0x+(l—§)y+(l+l)z—1+4><—l:0
2 2 2

= —ly+§z—1—2:0
2772
%
- y-3z+6=0o0r r.-38+6=0

CBSE (All India) Set-llI

1. Lettan ! x =z

1

5 dx=dz [Differentiating we get]
1+x
tan~!
je — x deIEZ .dz
S pe=e T L

- —
2. If 0 be the angle between a and b, then

B
a.b=lal.lblcos®
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V6 =3.2cosH
V6 342 Y2 1

2xJ3 243 2 42

cos 0 =

11. L.H.S. —tan ! (% +tan ! (—)+tan 1(—)
1+1
—tan1 25 +tan1(_\ rlelzi —|
111 g/ 1275 10 |
|7 T-7 x
2 5
(7 1
4+
—tan ! (ZJ+tan71 (_J—tan71| 9 8 |- -1 (ﬁ _\
9 7 1 72 65/
k T|1—)>< |
9
-1 T
= tan 1)=—-
@ 1
X+a X X
12. Let A=| x x+a x
X X x+a
3x+a 3x+a 3x+a
= X X+a X Rl—)R1+R2+R3
X X X+a
0 0 3x+a C, >Cy-Cy
=0 a x
Cy, »C, -C5
—a —a X+a
=(3x+a)(0+a) [Expanding along R]
:a(3x+11):311x+a2
Given A=0
3ax +a% =0
2
3a 3
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13. Let]= jol log (l - 1) dx
X

:J.Ol log (1;3() dx (D)
. .[ o [1 1- x)} [Q Ig F(x)dx = jg fla—x) dx}
1:[01 log [1fo dx ..(ii)

Adding (7) and (ii), we get

ZI:J.; log(l__x)dx+j01 log[lx ]dx
x -x

:J.l log(l_x. o de [Q log A +log B =log (A x B)]
0 x 1-x
=_[01 log 1 dx
2I=0 .. I1=0
14. xdy+(y—x3)dx:0
= xdy=-(y-x¥dx  dy_-y+x®
p dx X
:>:> —_— — yz_y+x2 l_iz+[lj _ 2
y=x
dx «x dx \x
=
dy

It is in the form Ofd_ +Py=Q
X
where P _t and Q = x2
1
— dx
S LF = eIx —elogx _y
Hence, solution is

y.xzj.x.x2 dx +C

xy = xt +C = y= x°
23. The given system of equation candbe writtenas 4
AX=B = X=A"'B ...(1)

12 3] 7] [
where A:|2 3 2|,X=|y|,B=| 2|

|3 -3 4] | z] | 11]
1 2 -3

Now, |Al=|2 3 2| =1(-12+6)—-2(-8-6)—3(—6-9)=67 =0
3 -3 -4

+C
7
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24.

Foradj A:
A =-6 Ay =17 As =13
App =14 Ap = Ay =-8
-6 14 T 157 [ -6 17
adj.A:|17 5 | 13—’9| I 1g 5|
L13 -8 -8
g1 1 adj. A -1 [-15 9 -1]
| Al
[ -6 17
g1 | g
5671 g |
|-15 9 |
~1 ] Putting the
value of X, A™! and Bin (i), we get
[x] [ -6 17  13][-4] [x] [24 + 34
| |+1_1.3|1 r20ﬂ|y||:| || 145 _]&|| 2l o |’y|i |—5ﬁ
67 671 L 10_ssl- 671 134
|z ] | -15 9 1|11 |z ] | 60+18-11 | | |
67|71 T 3]
L Ll
Hi
= x=3,y=-2,z=1
The given planes are
2x+y-z-3=0 ...(0)
and 5x-3y+4z+9=0 ...(i0)
The equation of the plane passing through the line of intersection of (i) and (ii) is given by
2x+y—-z-3)+A(Bx-3y+4z+9)=0
= 2+5M) x+(1-30)y+(Alr-1)z+ (92 -3)=0 ..(iii)
It is given that plane (iii) is parallel to o y; 3.2 ; > .
= Normal of (iii) is perpendicular to given line.
s (2+51).2+(1-30).4+(41-1).5=0
= 18L+3=0
= A=— l
6

Putting the value of A in (iii), we get the required plane.
Qx+y—z— 3)—%(5x— 3y +dz+9)=0

12x+ 6y —-6z-18 -5x+ 3y —-4z-9=0

=
= 7x+9y-10z-27 =0
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Time allowed: 3 hours Maximum marks: 100

General Instructions : As given in Examination Paper (Delhi) —2011.

SECTION - A
Question numbers 1 to 10 carry one mark each.
1. If f: R — Ris defined by f(x) = 3x + 2, define f[f(x)].
2. Write the principal value of tan 1.

3. Write the values of x — i + z from the following equation :
[x+y+z] [9]
x+z =5

L yes | D7)

4. Write the order of the product matrix :

)|
212 3 4]
3]
5. If v =‘ 3 , write the positive value of x.
1 x 1 2

6. Evaluate:

1+1log x)2
jLrloBO” 4
X
7. Evaluate:

J-\/§ dx

1 1+ x2

8. Write the position vector of the mid-point of the vector joining the points P (2, 3, 4) and
Q(4,1,-2).
- > - - -
9. If a.a=0and a.b =0, then what can be concluded about the vector b?

10. What are the direction cosines of a line, which makes equal angles with the co-ordinates
axes?
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SECTION - B
Question numbers 11 to 22 carry 4 marks each.
11. Consider f: R, —[4, o] given by f(x) = x% + 4.Show that fisinvertible with the inverse (f -
of fgiven by f 71(]/) = Jy—_4, where R, is the set of all non-negative real numbers.

12. Prove the following :

% - % sin -1 (%j :2 sin_1 (£]

8
2 2 OR
\3)
Solve the following equation for x :
1 (1-x 1

tan = 5 tan ! (x), x>0

1+x
13. Prove, using properties of determinants :
y+k oy y
¥ y+k ¥ :k2(3y+k)
y yooy+k
14. Find the value of k so that the function f defined by
(kcosx . o
, if x# 2
—Jm—2x 2
£ o
3, if x=—
2

. . T
1s continuous at x = E .

15. Find the intervals in which the function f given by

f(x) =sin x + cos x, 0<x<2m
is strictly increasing or strictly decreasing.
OR

Find the points on the curve y=x?

y-coordinate of the point.
16. Prove that:

at which the slope of the tangent is equal to the

a
OR
2
If y =log[x + V2 +1],prove’chat(x2 +l)ﬁ+x§¥=0-
x

17. Evaluate : J'er sin x dx

OR
Evaluate : I V Br+d dx

x —8x+7



Examination Papers — 2011 305

18. Find the particular solution of the differential equation :
A +e*)dy+(1+y?)e¥dx =0, given that y =1, when x = 0.

19. Solve the following differential equation :

%4— y cot x = 4x cosec x, given that y = 0 when x =
x

N

- - - - -
20. If vectors a:2$+2}+3§, b:—$+2f+l$ and c:3$+}$ are such that a+Ab is

N
perpendicular to ¢, then find the value of A.
21. Find the shortest distance between the lines :

7 =68 +25 12810 -2f +28) and
Fo—abBipto2f- 28

22. Find the mean number of heads in three tosses of a fair coin.

SECTION - C
Question numbers 23 to 29 carry 6 marks each.
[ 1 -1 2"‘ (—2 0 1
23. Use product 0 2 3" 9 2 -3'tosolve the system of equations :
3 2 4J L 6 1
-2|x
-y+2z=1
2y -3z=1
3x -2y +4z=2
OR
Using elementary transformations, find the inverse of the matrix :

(2 0 —1)
|

|5 1
0|\0 1
3)

24. A window is in the form of a rectangle surmounted by a semi-circular opening. The total
perimeter of the window is 10 metres. Find the dimensions of the rectangle so as to admit
maximum light through the whole opening.

25. Using the method of integration, find the area of the region bounded by the lines :
2x+y=4
3x-2y=6
x-=3y+5=0
26. Evaluate .[f(xz — x) dx as a limit of sums.

OR

Evaluate :
J-n/4 sin x + cos x

0 9 +16 sin 2x

27. Find the equation of the plane passing through the point (-1, 3, 2) and perpendicular to each
of the planes :

X



306

Xam idea Mathematics—XI|

28.

29.

10.

19.

20.

21.

22,

x+2y+3z=5 and 3x+3y+z=0

A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use
of grinding/cutting machine and a sprayer. It takes 2 hours on the grinding/cutting
machine and 3 hours on the sprayer to manufacture a pedestal lamp. It takes one hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a shade. On any day,
the sprayer is available for at the most 20 hours and the grinding/cutting machine for at the
most 12 hours. The profit from the sale of alamp is ~ 5 and that from a shade is ~ 3. Assuming
that the manufacturer can sell all the lamps and shades that he produces, how should he
schedule his daily production in order to maximise his profit? Make an L.P.P. and solve it
graphically.

A factory has two machines A and B. Past record shows that machine A produced 60% of the
items of output and machine B produced 40% of the items. Futher, 2% of the items produced
by machine A and 1% produced by machine B were defective. All the items are put into one
stockpile and then one item is chosen at random from this and is found to be defective. What
is the probability that it was produced by machine B?

CBSE (Foreign) Set-II

Write fog, if f: R— R and g: R — R are given by
f(x)=lxl and g(x)=15x-2l
Evaluate :
er

_E—Zx
I 2 oy 9x
et ye ¥

Prove, using properties of determinants :

a-b-c 2a 2a
2b b-c—a 2b :(u+b+c)3
2c 2c c—a-b

Find the value of k so that the function f, defined by

kx+1, if x<=m
f(X)={ .
cosx, if x>mn

is continuous at x = 7.
Solve the following differential equation:
% + 2y tan x = sin x. given that y = 0, when x =%.
Find the shortest distance between the lines :
F=(r28+3ben-35+28) and

7 =4 +55+68) +p (25 + 35+ B
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28.

29.

11.

12.

13.

14.

23.

24.

Find the vector equation of the plane, passing through the points A (2, 2, - 1), B(3, 4, 2) and
C (7,0, 6). Also, find the cartesian equation of the plane.

Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls. One ball is
transferred from Bag I to Bag II and then a ball is drawn from Bag II at random. The ball so
drawn is found to be red in colour. Find the probability that the transferred ball is black.

CBSE (Foreign) Set=Ill

Write fog, if f: R - R and g: R — R are given by f(x) = 8x> and g(x) = xl/3,

Evaluate :
cos /x
j dx
Jx
Prove, using properties of determinants :
X+y+2z x Y
z y+z+2x y :2(x+y+z)3
z x zZ+x+2y

For what value of A is the function

A(x? —2x), if x<0
=1 7290
4x+1 , if x>0

continuous atx=07?

Solve the following differential equation :

giveny =0whenx=1.

2, dy B
1T+x )d +2xy = 5

X 1+x

Find the shortest distance betwen the lines :

F=Gr2hnd-$+B
and P TN PG S

Find the equation of the palne passing through the point (1, 1, 1) and perpendicular to the
planes x + 2y + 3z -7 =0and 2x — 3y + 4z=0.

There are three coins. One is a two headed coin (having heads on both faces), another is a
biased coin that comes up heads 75% of the times and the third is an unbiased coin. One of
the three coins is chosen at random and tossed, and it shows heads. What is the probability
that it was the two-headed coin?
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——=\/A+Solutions

CBSE (Foreign) Set—|

Section - A

1. f(f(x)) =f(3x +2)
=3.3Xx+2)+2=9x+6+2
=9x +8
2. Let tan 1 (-1 =0
= tan 0 =-1
= tan 0 = —tan = i
! )
= tan 0 =tan( ) . e[—E,E+ range of the
—+ - 4 2'2)
o T 4 T4 L 1
. ):> 0=-"= tan (-1 =-— principal value branch of tan
N function and tan (—g) =-1
.. Principal value of tan -1 (=D is X /
4
3. We have

L]
[y |

By definition of equality of matrices, we have

X+y+z=9 .
X+2=5 - ()
y+z=7 . (i)
... (i)
(i) — (i) X+y+z-x-2=9-5
== y=4 . (iv)
(i) — (iv) = X—-y+z=5-4
= X-y+z=1
4. Order is 3x 3 because it is product of two matrices having order 3x1 and 1x 3.
We have
X X 34
Q 1 x|[=|1 2‘
= x?-x=6-4 = x2-x-2=0
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X2 —2X+x-2=0 = X(x-2)+1(x —2)=0
x-22(x+hH =0

x=2 or x=-1 (Not accepted)

X=2

2
6. =] &1090°
X

uu U

Let 1+ logx =z

lax=dz = I=j 22dz
X
3

z 1 3
=—+C==(0+logx)” +C
3 5 L+ 10gx)

7. szﬁ d

1+X

2

=[tan X]1/§ .o ‘ (tan "t x)=

tan "t (v/3) —tan 1 (1) i

i
12

r_r

3 4
® ® -y . - -

8. Let a. b be position vector of points P(2, 3, 4) and Q(4,1, —2) respectively.

C;)=2$+3§+4|$

®
b=4b+§-28
® ®
.. Position vector of mid pointofPandQ:a;b:6$+42§Jr2l$
=3b+ 2§ + R
® ®
9. - a.a=0
®||®
= al.lal.cos6=0
®||®
= al.]al|=0 [.cos 0=1]
® |2 ®
= al =0 = |a|=0
® ele |®||® ®
b= may be any Vector as &.bj= al . b .co3650 b .cog
0=0 | ]

10. Let o be the angle made by line with coordinate axes.
= Direction cosines of line are cos o, cos o, COSa



310 Xam idea Mathematics—XII

2 2 2

= C0S“ o+ C0S“ o+ cos“ a =1
1
= 3cos? a=1 = cos? 0L=§
1
= coso=+__

V3
Hence, the direction cosines, of the lige equglly inglined to the coordinate axes are
N T

[Note : If I, m, n are direction cosines of line, then 12 + m? +n? =1]

Section - B
11. For one-one

Let X1, X, €R (Domain)
f(x)=f(xp) = Xp+4=%xp+4
= Xl2 =X§
= X1 =Xo [.x1, x5 are +ve real number]
f is one-one function.
For onto
Let y €[4, «) s.t.
y=f(x) VxeR (set of non-negative reals)
= y:x2 +4
= X =\/ﬁ [.x is + ve real number]

Obviously, ¥y e[4, a], x is real number e R (domain)
i.e., all elements of codomain have pre image in domain.

= f is onto.
Hence f is invertible being one-one onto.

For inverse function : If f L is inverse of f, then

fof % =1 (Identity function)
= fof T(y)=y Vyel4, o)
= F(E )=y
= (Fun? +4=y [QF(x) =x? +4]
= f () =Ay-4

Therefore, required inverse function is f1 [4, ©] ® R defined by
T W=y-4 vyel4 o).
12. LH.S. === _Zsint =
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29 st (1) 1e -
= cos (5] [QE [ll]}
(1)
Let cos (gj_e
=N cosezé [0€[0,n]]
1)’ [Q 6¢[0,x]
sin 6=+ 1—(5) |-lr1t sin 0 is +ve
Vr ]
. 8 72
= sin 6 = =
9 3
— 6:S|n_£J£2.+ = CO0S t_(_\zsin‘ﬁiif
A5 N

OR
tan~* (l;sz—tan’lx = 2tan 12 —tan 1 x
1+x) 2 1+x
F1-xy
4 Iex) 5 [ By property
= tan P pp— 2:tan X | H 1-x 1
}/l—x’ﬁ | —||_ ere—1—41+x< as ¥
(1+x )
20-x%) ) >0
= tan -1 [/ T =tan 1y
L(1+x)2 —a-x)°]
2
= 12x -x = 3x2=1
= x=1
V3
[-. x>0]
y+k oy y
13. LHS. =| y y+k vy
y y y+k
y+k vy y
=3y+k | y+k vy [Applying C; ®Cy +C5 +C3
y+k| y y+k
1y y
=@By+k) 1 y+k vy [Taking common (3y + k) from C4

1 y y+k
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14,

1yy [Applying
=@By+k)|0 k 0 R, ®R, -R,
00 k LR3 ®R3 -Ry
Expanding along C, we get
=@y + k) {L(k? —0)-0+0}
=3y + k). k2
=k?2 3y +k)
[ T
Let x=_-h
lim ()= lim f(g—hl | 2
X®TC— h®0 ) | T—
2 X®— = h=0
k L
cos(n—_hgﬁm_)
h®o 2(5 3
2 )
h L k sinh
®o2h ) =KX i o T
k . sinh k n—2X ZJ
== lim >—==
2h®0 R 2
Y
lim_f(x)= lim f(f+h\+ I IE':Jt x ="t
. h®o \2 ) ||| |
2 +
k
(n, 7 |
cos = X®— = h=0
h®o n_z[ﬂ ) L |
2 )
h. —k sin
- lim 2 r.-.f(x):"COSX Fx e |
h L T—2X ZJ
h®0o m—n-2R) k
e KRN SRA
h 2 2
Also fk )3 [.'.f(x):sifx:f}
T 2 2
Since f(x) is continuous at x :E
lim f(x)= lim f(x) [ )
2
=f|£+x® X ®— \2)
2 2
E=E:3 = k =6.
2 2

.. (i)
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15. f (x) =sin X + cosx
Differentiating w.r.t. x, we get
f'(x) =cosx —sin x
For critical points

f'(x)=0
= cosXx —sinx =0 = cosx =sin X
3
= COSX =COS| ——X =
2 )
= x=2nni(§—xj+ where n=0,+1, + 2, K
= x=2nn+f—x or x=2nn—g+x
= 2X =2n n+g (Not exist)
T
= X=Nm+-—
4
n 5m
X:_,— [...OSX SZTE]
4 4
n b7

The critical value of f(x) are i

Therefore, required intervals are{ n\ (n 5“\ nd[ T 27:}

4)'\4" 4]
Obviously, f'(x) >0 if x e[ ) [
and 21 f'(x) <0 if “\
] et )
i.e., f(x)is strictly increasing m{ } (Tﬂ 1|
2xJ 3
and strictly decreasing 4n GF,TSTE)
OR
Let (x4, y1) be the required point on the curve y=x3,
Now y=x3
ﬂ:3x2 :(ﬂ\ :3x12
dx dx ](X )

dy )

= Slope of tangent at point (X, y;) on curve (y =X )|s(
)(Xl Y1)
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16.

From question
Also since (x4, y;) lies on curve y =x

From (i) and (ii)

=

If X1 Zo,y]_ =0
If xq =3,y =27

3xf =y . ()
3

y1 =x{ . (i)
3x12 :xf’ = 3x12 —x13 =0

xf (3-x1)=0 = x;=0,x4 =3

Hence, required points are (0, 0) and (3, 27).

Prove that

L.H.S.

Given

dx | 2 a)
:i(i va2 —x? ]+i a s|nl(i\+}5
dx \ 2 ) dx a)]
1 1 a2 1 1
=—1X x=2X [a? _x? 1
4{ 2 2 X l-l__ 2 Xa
2] 2J+a®-x | 2 | .x?
a2
2 2

2,/a2 —x?
2 2
F . Ja? —x?= RH.S.
=a —X

OR
y =log [x +\/x2 +1}
[ 1
dy = ; x |1+ 2 | [Differentiating]
dx

x+xZ+1 | 20x? 41
L 2(x+yx2e)
_(x+\/x2+1)x2\/x2+1
ﬂ: 1
dx

x2 +1
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Differentiating again, we get

2
Y a2 g0 X 2@
2 2 2 32
dx x +2 dx
2
= (x2+1)d—;/+xﬂ:0
dx dx
17. Let I :Iezx sin x dx

=—e2X cosx —IZeZX (—cosx) dx
=—e%X cosx + Zjezx cosx dx
=—e2X cosx + 2 [e2* sinx —j 262X sin x dx]

—e2X cosx + 2e2% sin x —4Je2X sin x dx

+C'_e2X (25in x —cosx) — 41 +C'

€2x .
= |l = [2sinx —cosx]+C
5
OR
Now 3x+5:A.di(x2—8x+7)+B
X
= 3Xx +5=A(2x -8)+B
= 3x +5=2Ax -8A+B

Equating the coefficient of x and constant, we get
2A =3 and -8A + B =5

A=3and -8x3 4B =5
2 2

= B=5+12 = 17
3
Hence j 3X+5 4y :j E(ZX B dx
Ix2—8x+7 lx2—8x+7
3 d
:EJ (2)1_8) dx +17I . .
=i |1, +17 |2
Where |1:f 2x -8 dx, I, J’ dx
\/WZ_—SFJ \/YL—WT?
Now |1 :.[ 2x -8 dx

1/xz -8x +7

Let x2 -8x+7=22 = (2x —8) dx =2zdz

(D)
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:2j dz=2z+Cy
Iy =2y/x2 —8x +7 +C4 ...(ii)
dx

X 2 -8x +7
dx

:I .[ dx

= (x-4)°-3?
Vx2-2x4+16-1647

(X —4) ++/(x —4)% —32
(%< —-4) +\/x2 -8x +7

Putting the value of I and I in (i)

3x +5 dx 3

J‘ =§.2/x2—8x+7+17log|(x—4) /x2—8x+7|+(C1+C2)
[[,2
+X°-8Xx+7

34/x 2 —8x +7 +17 log| (x —4) x2—8x+7|+C.
= [ V
{Note: x =log x xi—a;

+x2 a2 cll

P

=log +C,

+C, ... (i)

I, =lo
2] g

18. Given equation is

@+e?)dy+@+y?)eXdx =0 = -
eX dx
2X

= @+ e)dy=—(1+y?) e dx dy2
1+y l+e

Integrating both sides, we get

X
- e” dx
tan ly=—J‘ -
X
1+(e )
= tan_lyz—J’ dz Lete* =z, e*dx =dz
2
1+z
= tan_lyz—tan_lz+C = tan_1y+tan_1ex =C

For particular solution :
Putting y=1and x =0, we get

tant@+tante’=C = tanl@+tant@=c
- IyI-c = c==I
4 4 2

Therefore, required particular solution is



tan~t y + tan le

X

N |
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19. Given differential equation is

ﬂ+ycotx =4X C0Sec X
dx

= %+cotx.y:4x COSEC X
X

Comparing the given equation with % + Py =0Q, we get
X

P =cot x, Q =4x cosecx
| E _ejcotx dx
- eIog (sinx) —sin x

Hence the General solution is
y. sin x :I 4x. cosec X. sin x dx +C

= y sin x :_[ 4x dx +C [cosecx .sin x =1]
= ysinx:2x2+C

Putting y=0 and x :g, we get

2 2

0=2" +C = C=-"T
4 Z 72

Therefore, required solution is y sin x =2x? s

Note: When the given differential equation is in the form of %+ Py =Q, where P, Q are
X

constant or function of x only, then general solution is
yx (I.E.) :j (QxL.E)dx +C
| Pdx

where I.LF.=e

20. Here
<§:2$+2§+3I$, %:—$+2§+}$, CRc>:3$+f
<§+k%:(2$+2§+3§)+k(—$+2§+b$):(Z—X)$+(2+2k)§+(3+X)b$

) ® ® ) ®
Since (a + A b) is perpendicular to ¢
® ® ®
= (a+Ab).c=0 = (2-2).3+(2+21).1+(3+2).0=0
= 6-3L+2+21.=0 = A=8

® _ ® ® ® ® ®
[Note : If a is perpendicular to b, then a. b =|a|.| b|.cos90°=0]
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21. Given equation of lines are
®
r =6b+2§+28+n(b -2+ 28 . (i)
®
r=—4ab—R+p (36 -2 —28) . (i)
® ® ® ® ®
Comparing (i) and (ii) with r =a; + A by and r =a, + A b,, we get
® ®
a, =6b + 2§ + 2R ap=—4b-R
® ®
by =F -2+ 2R bo =3p-2§—28
® ®
a1—az =(66+2§+28) —(—4b—R) =106 + 2§ + 3R
®© ® |P F R
bixb2=l1-2 2
3 -2 =2
—(4+4)b—(-2-6)}+(-2+6) R
=8$+8§+4§
® ®
|b1x ba| =y8%2+82 +4% =144 = 12
Therefore, required shortest distance
® ®) 3
a —a,;. b1>< b2
A0 J
® ®
b]_ X b2
B o +2§ +3ﬁ).(§ +8 +4$<)
12
_,80+16+12
12 ‘
_108 _
12
® ® ® ® ® ®
Note : Shortest distance (S.D) between two skew lines r =a; + A by and r =a, + Ab, is given by
(8- (5,
al_az?'( 1% 0.
tep L\ ) )
® ®
b2 X b2

22. The sample space of given experiment is
S ={(HHH), (HHT), (HTT), (TTT), (TTH), (THH), (HTH), (THT)}
Let X denotes the no. of heads in three tosses of a fair coin Here, X is random which may have

values 0, 1, 2, 3.
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Now, P(X=0)=- ., P(X=D=>
8 8
3 1
PX=2== , P(XX=3==
(X=2) 5 (X=3) 8
Therefore, Probability distibution is
X 0 1 2 3
P(X) 1/8 3/8 3/8 1/8
Mean number (E(X)):Ox1+1><§+2><§+3><1
8 8 8 8
3 6 3 12 3
=0+=—+—+—="—==
8 8 8 8 2
Section - C
23. Given system of equation is
X—-y+2z2=1 2y-3z=1 3x-2y+4z=2
Above system of equation can be written in matrix form
as AX=B=X=A1B (D)
1 -1 2
whrere A=|0 [X] FlWZ -3 ,X
3 =lyl.B=[1]
-2 4 lz] 2]
-2 0
1] Let C
-l 9 2 -3 |
| 6 1 -2]
R
Now AC =10 112 =311 9 2
13 -3

2 4] 6 1 -2
[—2-9+12 0-2+2 1+3-4
1 =] 0+18-18 0+4-3

| 0-6+6 |
|-6-18+24 0-4+4 3+6-8 |
[1 00
T=lo1
| 0|
|0 0 1]
= AC =1
= Al (AC) =A|'1 b [Pre multiplication by A_l]
= (A_l A)C =A1_1 [Py Associativity]
= Ic=A" = Al-=C
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Putting X, A~ and B in (i) we get

IR 5 o DO I R S
lz] e 1 22 | 1 |
|z ] | 6+1-4]
= Rﬂjﬂ = x=0,y=5and z=3
2] [3]
OR
[2 0 -1

TLet A=[5 1 o0
o 1 3]
For elementary row operation, we write
A=1A

[2 0 -1] 1L 0O
115 10l=l0 1 0lA
01 3] [oo0 1l

JApplying R &R

[ 1 0] 0o 1

0ll2 o -1l=l1
o ola || |
|0 1 3] |0 0 1

Applying Ry ® Ry — 2R,

{1 1 2} {—2 1 OW
12 0 -1l=[ 1 0o olA
01 3,10 0 1

1 2] [-2

0llo, 1 3=l 0
b 1A | |
2 0 -1 [ 1 0

OJR, ®R; -R,

h 0 -1 r—z 1 —11

lo 1 3/=l 0 0o 1A

2 0 1] |1 0 0
R; ® Ry —2R

]Fl 0 -1] r—z 1 —q
0 1 3l=lo o 1lA

0 0o 17 |5 -2 2|
R1®R1+R3,R2 ®R2 —3R3

m o o] [ 3 -1
ﬂlo| ﬂ 0l=l-15 ?

|—5|A



0 0 1| 5 -2 2|
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3 -1 1}
=] -15 6 -5 |A
| 5 2 2|
3 -1 1
N At=| -15 76 -5 |
5 -2 2|

24. Let x and y be the length and width of rectangle part of window

respectively. Let A be the opening area of window which admit Light.

Obviously, for admitting the maximum light through the opening, A X2 = X2
must be maximum. ]
Now A = Area of rectangle + Area of semi-circle

2 |
2 4 - X >
x 2
= A=xy+——
° [
2
N A—x 5_X(TE+2) +TcX : ‘
4 ) rom question
2 2 SoX+2y+mX =10
N A:5X_(Tc+2)xx L X y 7TX2
TH% ) 8 = x(f+1]+2y=10
- A:SX—( —§+x2 LZ )
TE+44 / dA T+ 4) = =10~ TH_Z)
- A =5x — x2 = _:5—( J2x 2 )
8 ox 8 ) | yo5 X2 K()
For maximum or minimum value of A, L 4
d_A
dax =9
= 5—[ﬂ+4).2x:0 _ T4 s
g 8
20
= X =
n+4
2
Now d A:_TC+4X2=_TE+4
dx2 8 4
251
ie., d—? <0
x“ |, __20
T+ 4
Hence for x = , A IS maximum
n+ 4
and thus y=5- 20 ><TE+2 |_Puttingx= 20 in(i)—|
n+ 4 L n+4 J
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25.

5(n+2)

T n+4

5n+20 57-10 10
n+4 Cn+4

Therefore, for maximum A i.e., for admitting the maximum light
20

Length of rectangle =x = .
n+4

10

Breadth of rectangle =y =
n+4

Given lines are
2X +y=4 ... ()
3Xx —2y=6 ... (i)
X -3y+5=0 ... (iii)
For intersection point of (i) and (ii)
Multiplying (i) by 2 and adding with (ii), we get
4x +2y =8
3Xx —2y=6
x =14 = x=2
o y=0
Here, intersection point of (i) and (ii) is (2, 0).
For intersection point of (i) and (iii) 4
Multiplying (i) by 3 and adding with (iii), we get
6x +3y=12 3
X -3y=-5 -
T IX=1 =

Hence, intersection point of (i) and (iii) is (1, 2).
For intersection point of (ii) and (iii)
Multiplying (iii) by 3 and subtracting from (ii), we get

3x —2y=6
_3X 9% =ml5
=
= y=3
: X =4

Hence intersection point of (ii) and (iii) is (4, 3).
With the help of intersecting points, required region AABC in ploted.
Shaded region is required region.

. Required Area = Area of AABC
= Area of trap ABED — Area of AADC — Area of ACBE

=jl4x+5d -j (4-2x) dx - j43x °

3

ifxz 1 2 1T3 2 7°
HE R -EVT%
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_1](16 \_l \__ A (a-ma L ](3x16 \__ 3x4
_5{(7+207 (2+57} {8-4)-(4 D} 2{( 5 24j ( 5

~{4-3)- Lo+6y

R
—

26. Comparing L4 (x2 —x) dx with I: f(x) dx, we get
f(x)=x?-x and a=lb=4

By definition
J'b f(x)dx =limh[f(a) +f(a+h)+f(a+2h)+....+f (a
a
+(n-Dh)] h®o
Here thiFl:E where h:—bmJI

= nh=3 Also n® o< h®0
‘ jl“ (x2 —x) dx =hlim0 hif @) +f @+h)+f@+2h) +....+f @+ (n-1)h)]
®

= lim h[0+{0+ N2 =L+ h)}+{l+2n)2 =L+ 20} +.... + {@+ (n-Dh)? =L+ (n-1) h)}]
=hli@r)n0h[0+{l+ h? + 2h—1—h} + {4 + 4h? + 4h —1-2h}

+o AL+ (M-D%h? +2(n-Dh-1-(n-Dh}]
= lim [0+ (h? +h) +(4h? + 2h) +...{(n-D)?h? + (N-D}]

=hl??n0h|Lh2{1+22+...+(n—§£}+§1{1+12§...£7(n—1)}] _27x(1-0)(2-0)
| "D rf2n -1 20n | a-0) _ -
=hﬁ?“oﬁh2-(n ) B(2n )+h(n )nJ : J_r 6 o 9+2
1) 1) 5 [ 4d 2
I ) “mf hd ) 02 n)(. h }1?'
®0 h |6 2
|

G, 1) of 1]

i 2 |
®=0 lIM +

n | 6 2

| |




L h®0=n® x|
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217.

28.

OR
Let sin X —COSX =z Ifx=02z=-1
(cosx + sin x) dx =dz Ifx:g,z:o
Also, Q sin X —COSX =2
= (sinx—cosx)2 =22 = sin? x + cos® X —2sin X cosx =22
— 1—sin 2x =22 = sin 2x =122
N n/4 Sin X + COSX d dz
ow Jo 9 +16 sin 2x x=] 9+16(1-22)
dz 0 dz
Il 9+16-1622 7 <[ 25-167°2
0
1 dz 1 1 5 ]
= Ln = log| =+z |
(5 2 2 | 4
16 \4 /o 16 _| 5_, ‘
|~ 4 4 14
1[ 17 1
=—/logl-log—=|=—[logl-logl+log9
Lg ggj 40[9 g1+ 1log9]
_—Io 9
40 g
Let equation of plane passing through (-1, 3, 2) be
ax +1) + b(y-3)+¢c(z-2) =0 .. ()
Since (i) is perpendicular to plane x + 2y + 3z =5
= a.l+b.2+c¢.3=0
= a+2b+3c=0 ... (i)
Again plane (i) is perpendicular to plane 3x +3y+z=0
= a.3+b.3+c.1=0
= 3a+3b+c=0 ... (iii)
From (ii) and (iii)
a b c
2-9 9-1 3-6
a_b_c _y sa
9T (say)
= a=-7X% b=8\ c=-3A

Putting the value of a, b, c in (i), we get
—“TA(x+)+8A(y-3)-31(z-2)=0

= —7X —7+8y—-24-3z+6=0
= —7X +8y-32-25=0=7x -8y +3z+25=0
It is required plane.
Let the number of padestal lamps and wooden shades manufactured by cottage industry be x and y
respectively.
Here profit is the objective function Z.

Z =5x +3y (D)
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We have to maximise Z subject to the constrains
2x +y <12
3X +2y<20

201§
>0

Q Graph of x =0, y=0 is the y-axis and x-axis respectively.
.. Graph of x >0,y >0 is the Ist quadrant.

Graph for 2x + y<12

Graph of 2x +y =12

X 0 6

y 12 0

Since (0, 0) satisfy 2x +y <12
= Graph of 2x +y <12 is that half plane in which origin lies.

Graph of 3x + 2y =20
Graph for 3x +2y<20

X 0 20/3

10 12 X-axis

3x+2y=20
2x+y=12

Since (0, 0) Satisfy 3x + 2y <20
= Graph of 3x + 2y <20 is that half plane in which origin lies.

The shaded area OABC is the feasible region whose corner points are O, A, B and C.

.. (ii)
... (ii)
- (iv)
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For coordinate B.
Equation 2x +y =12 and 3x + 2y =20 are solved as

3X +2(12-2x)=20
= 3X +24-4x =20 x =4
>= y=12-8=4
Coordinate of B =(4, 4)
Now we evaluate objective function Z at each corner.

Corner points Z=5X + 3y
0 (0, 0) 0
A (6, 0) 30
B (4, 4) 32 < maximum
C (0, 10) 30

Hence maximum profit is = 32 when manufacturer produces 4 lamps and 4 shades.
29. Let Eq, E, and A be event such that

E; = Production of items by machine A
E, = Production of items by machine B
A = Selection of defective items.

60 3 40 2

= == P (E ==
PED =100 "5 PE2D =105

PA\ 2 1PA\ 1
E;) 100 50 \E, ) 100

P[ 2\ is required
A
By Baye's theorem
A
o2 P(EZ)'P[EZ?
A () ()
ple ). PE A .1 ple ) pE A

1) L 2)
2 1
X —
p(E2)___ 5 100
A) 3 1.2 1
5 50 5 100
2
___ 500 _ix 500 1

3 ,2 500 6+2 4

250 500
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CBSE (Foreign) Set-Il

fog (x) =f(g(x))

=f(|5x - 2)
-|Isx 2],
:|5x—2|
2X —2X
e —e
10. | = ﬁdx
e’ +e
Let e 1 e =
(262X —2e72X) dx =dz
(¥ —e?)dx =%
2
o1z
2 z
=llog|z|+C
=%Iog‘e2x+ezx +C
a-b-c 2a 2a
19. LHS. =| 2b b-c-a 2b
2c 2c c—a-b

Applying Ry ® Ry + R, + R3, we get
a+b+c a+b+c a+b+c

2b b-c-a 2b
2c 2C c—a-b
1 1 1
2b b-c-a 2b
2c 2c c—a-b

=(a+b+0¢)

Applying C; ®C; -C35 and C, ®C, —C3, we get
0 0 1
0 —b-c-a 2b

c+a+b c+a+b c-a-b

=(a+b+c)

Expanding along Ry, we get
=(a+b+c)[0-0+1{0—(-b-c-a).(c+a+Db)}]

=(a+b+0).(a+b+c)?
=(a+b+0)°% = RHS
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20, lim f(x)= lim f(r—hy | “X =N
X®n h®o Lx®n‘:>h®0
= lim K(z—h)+1 [Qf(x) =kx +1for x<m
h®0
=Kn+1
lim £ = lim f(z+h) | rLetX:“”:J
h®nt h®0 1L
®n" =>h®0|

= lim cos(n+h) [Qf(x)=cosx for x> n]
h®0

= lim —cosh =-1
h®0

Also  f(m)=kn+1
Since f(x) is continuous at x =7

= lim f(x)= lim f(x)=f(n)
X ®m~ X ®nt
= kn+l=-1=kn+1
= kn=-2
= k 2
=— 21. Given differential equation is
T
dy

—— + 2tanx.y =sinx
dx

Comparing it with :_y + Py=0Q, we get
X

P =2tanx, Q =sinx
II[:.:(_:‘.[Ztan xdx
2
:(-32|09 secx :elog sec” x [Q eIogz =7]

= SECZX

Hence general solution is
y. sec? x =.[sin x.sec? x dx +C

y sec? x :Isecx tanx dx +C = y.sec? x =secx +C

= y=cosx +C cos? x

Putting y =0 and x =§ , We get

T T
0=cos§+C.cosz—

0=£+E = C=-2
4

.. Required solution is y =cosx —2 cos? x
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22. Given equation of lines are

?:($+2§+3ﬁ)+x($-3§+2ﬁ) (i)

C?:(4$+5§+6b$)+u(2$+3§ +R) .. (i)
® ® ® ® ®

Comparing (i) and (ii) with r =a; + A b and r =a, + A b respectively we get.

® ®

a; =b+ 2§ +3R a, =4b + 5} + 6k

® ®

by =63+ 28 b, =2b+3}+ R

® ®
Now a,-a; =3b + 3§ + 3R

W W e
N &S

® ® b
b1><b2=1—
2

=(-3-6)p—(1-4)F + B +6)R =—9b + 3§ + 9k

® ®
by x by [=4/(=9)% +32 + 92 =319
® ® ® ®
sp. = | (@2 —a). (b xby)
by x
| B +35+3K). (-9 +3§+9K) | _—27+9+27 _ 3
3 /19 3 /19 N
28. Let equation of plane passing through A (2, 2, -1) be
ax-2)+b(y-2)+c(z+1)=0 (D)
Since, B (3, 4, 2) lies on plane (i)
= ai3-2)+b(4-2)+c(2+1)=0
= a+2b+3c=0 ... (i)
Again C (7,0,6) lie on plane (i)
= a(7-2)+b(0-2)+c(6+1) =0
= 5a 2b+7¢c=0 ... (i)
From (ii) and (iii)
a b c
14+6 15-7 -2-10
a_b_ ¢
—=—=—"_=)(sa
20 8 -12 (s2y)
a=200, b=8\c

=-12) Putting the value of a, b, c in (i)

200 (x —=2) +8My—-2) -12Mz +1D) =0
20x —40 +8y-16 -12-12=0

20x +8y—12z -68 =0

5x +2y -3z -17=0

udy
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= bx + 2y —3z =17 which is required cartesian equation of plane.

Its vector form is
(xb + y§ +zR). (5B + 2§ —3R) =17

= @rD.(siB + 2§ —3R) =17

29. Let Eq, E; and A be event such that
E, =red ball is transferred from Bag | to Bag Il
E, = black ball is transferred from Bag | to Bag Il

A = drawing red ball from Bag Il
3 4
P(E;)== P(Ey)==
(Eq) Z (E2) ;
AE:E , P i)zi , P(E—2] is required.
E;) 10 E,) 10 A)

Now

From Baye's theorem.
A

P(Ez). P(Ej

Es )
(’” PE)[pLA P ) [pL A
+ El) LEZ)
4 4
7°70 16 16
3,5 .4, 4 15116 31
7710 7 10

CBSE (Foreign) Set-l|

1. fog(x) =f (9(x))
_t (kM3
_g(xV3)3

=8x

: o O gy
. —J' \/;

Let 1/x =t
1 1
—=dx =dt —d
= X

2 X

X = 2dt

I=2Icost dt

=2sint+C
=2sin/x +C
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X+Yy+2z X y
11. LHS = z y+Z+2X y
z X Z+X+2y
Applying C; ®C; ®C, +C3 we get
2(X +y+2) X y
=|2X +y+2) y+z+2X y
2(X +y+2) X Z+X+2y
1 X y
=2(X+y+2)|1 y+z+2x y [Taking common from C,]
1 X Z+X+2y
Applying R,® R, —R; and R3 ® Rz —Ry, we get
1 X y

=2X+Yy+2)|0 x+y+ 0
0 0 X+Yy+2z

Expanding along C;, we get
=2(X +y+2) [1{(x +y+z)2—0}—0+0]
—2(x +y+2)° = RHS

12. lim f(x)= lim (" -2x) [-f(x) = 2. (x 2 =2x) for x <0]
X®0 X
=)1(0-0) =0
lim f(x)= lim 4x +1 [.f(x)=4x +1for x> 0]
X (1§0+ X ®0
=4x0+1=1
Since lim f(x)= lim f(x) for any value of ). Hence for no value of ), f is continuous at x =0
X®0 x®0"
13. Given differential equatior& is d
(1+x2)_y+2xy= ! = _y+ 2 Y= .
d 2 d 2 2.2
X 1+x X 1+x @+x°)
Comparing this equation with % + Py =Q we get
i 2X2 Q= 12 2
1+Xx @+x)
LF. —e/P®
2X
d
|.F.=ejl+X2 "
[ dt ,
—e T Let t=1+x
dt = 2xdx
— eIogt

t=1+x2
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Hence general solution is

y.(1+x2): ! .(1+x2)dx+C
(1+x2)2
= y.(1+x2):J‘ d +C
2
1+x
= y.(1+x2):tan‘lx+C

Putting y =0 and x =1 we get
O=tan 1@ +C

c=-"1
4

Hence required solution is
y.(1+x2):tan_1x —%

14. Given lines are

F+28+R+2(-F+R 0)

®
:
®
r=2b-F-RB)+pn@h+§+28 .. (i)

) o . ® ® ® ® ® ®
Comparing the equation (i) and (ii) with r =a; + A by and r =a, + A b,.

We get
a b 2f+ 8 ay = 2b_§_8
b, —b_§+ # by = 2b +§ + 28
® ®
Now a; —a; =(2p - —R) —(B+ 2§+ B)
=p-3§—2R
o o B § R
byxby, =1 -1 1
2 12

—(2-Db—(2-2) + 1 +2)R =—3b + 3R

by % by |=(-3)2 + @2 =32

® ® ® ®
(az—ajg).(by x by)
® ®
b1><b2

Shortest distance

| (B—3§ —2R).(-3F + 0§ +3R)
h ® ®
blxbz
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| -3-0-6
|
_ 9 2
V2 V2
92 32
T3x2 2
23. Let the equation of plane passing through point (1, 1, —-1) be
ax - +by-)+c(z+1)=0 ()
Since (i) is perpendicular to the plane x + 2y +3z-7=0
l.a+2.b+3.c=0
a+2b+3c=0 ... (i)
Agaln plane (i) is perpendicular to the plane 2x —3y + 4z =0
2.a-3.b+4.c=0

2a-3b+4c=0 ... (i)
From (ii) and (iii), we get
a b c
8+9 6-4 -3-4
= i:E:i:x
17 2 -7
= a=17rb=2xc

=—7A Puttting the value of a, b, c in (i) we get
17 x(x=) +21(y-) -7A(z+1) =0

= 17(x-)+2(y-)-7(z+1) =0
17x +2y-72-17-2-7=0

= 17x +2y-72-26=0

=

It is required equation.
[Note: The equation of plane pasing through (x4, y1,21) is given by
a(x—-xg)+b(y-y)+c(z-2)=0
where a, b, ¢ are direction ratios of normal of plane.]
24. Let Eq, E5, E3 and A be events such that

E, = event of selecting two headed coin.
E, = event of selecting biased coin.
E3 = event of selecting unbiased coin.
A = event of getting head.

P(E1) =P(E2) =P(E3) =2
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P i\f=1, pilzﬁzglpilzl
E,J E,] 1200 4 (Eg) 2
P(%} is required.
By Baye’s Theorem,
A
. P(En.P(_+
BV () B ) [ a
A PEJP FPE).P TPE).P
R T = B R
E1J E2J EsJ
lxl
_ 3
1 1 3 1 1
xl4+ x4+ x=
3 3 4 2
1
P(Ei)- —3—
AJ T I T
3t7%%
1 12 4
=X —_—=—
3 9 9




CBSE Examination Paper
(Delhi 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1.
2.

All questions are compulsory.

The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

Use of calculators is not permitted.

Set—|

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.
2.

3.

If a line has direction ratios 2, -1, =2, then what are its direction cosines?

- -
Find ‘X" when the projection of a = AP +§ +4fonb =28+ 6} + 3R is 4 units.
- - -
Find the sum of the vectors a = — 2} +B b =-2+ 4} +5Rand ¢ =9 - 6}5 ~7k.

Evaluate: Tl dx.

5 X
Evaluate: I(l — x)Wx dx.
5 3 8
If A=|2 0 1], write the minor of the element a,5.
1 2 3

2 6
If|— | R _ -4 6 , write the value of x.
|L5 7)-2 4 |7|-9 xJ
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cos® sin© sin® —cosO
J+ sin O .

8. Simplify: cos6 {_ sn®  cosd

| cos 6 sin®

9. Write the principal value of

cos ™! (lj ~2sin"! (— l)
2 2
10. Let *be a ‘binary’ operation on N given by a*b=LCM (g, b) for alla,b € N. Find 5* 7.
SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11. If(cosx)¥ =(cosy)”, find %
x

OR

2
sin“(a +
If sin y = x sin(a + y), prove that dy _ M
dx sina
12. How many times must a man toss a fair coin, so that the probability of having at least one

head is more than 80%?
13. Find the Vector and Cartesian equations of the line passing through the point (1, 2, —4) and
x-8 y+19 z-10 x-15 y-29 z-5
= = and = = :
-16 7 3 8 -5
> = - - - -> =
14. If a, b, c are three vectors such thatl al=5,1b1=12andl c1=13,and a+ b

5> DO 5o
valueof a.b+b.c+ c.a.

perpendicular to the two lines

- o
+ ¢ =0, find the

15. Solve the following differential equation:
2x2ﬂ—2xy+y2 =0.
dx

16. Find the particular solution of the following differential equation:

ﬂ:1+x2
dx

17. Evaluate: Isin x sin 2x sin 3x dx

+ yz + xzyz, given that y =1 when x = 0.

OR
Evaluate: J‘; dx
(1 -2 +x?)
18. Find the point on the curve y = x 3 _11x +5 at which the equation of tangent is y = x — 11.

OR
Using differentials, find the approximate value of ,/49.5.

2
19. Tty = (tan ' )2, show that (x> + 12 LY L ox(x? + 1) Y =2
dx? dx
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20.

21.

22,

Using properties of determinants, prove that
b+c q+r y+z a p x

c+a r+p z+x|=2|b q y

Tz

a+b p+q x+y c

Prove that tan ! (ﬂ) :E_g,x e(_ﬁll)_

1+sinx 4 2 2
OR
Prove that sin ™! (i) +sin! (é) = cos ! (&) )
17 5 85

- 2). Show
3

Let A=R —{3} and B=R — {1}. Consider the function f: A — B defined by f(x) = (

that f is one-one and onto and hence find f -

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

Find the equation of the plane determined by the points A(3, -1, 2), B(5, 2, 4) and C(-1, -1, 6)
and hence find the distance between the plane and the point P(6, 5, 9).

Of the students in a college, it is known that 60% reside in hostel and 40% day scholars (not
residing in hostel). Previous year results report that 30% of all students who reside in hostel
attain ‘A’ grade and 20% of day scholars attain ‘A’ grade in their annual examination. At the
end of the year, one student is chosen at random from the college and he has an ‘A’ grade,
what is the probability that the student is a hosteler?

A manufacturer produces nuts and bolts. It takes 1 hour of work on machine A and 3 hours
on machine B to produce a package of nuts. It takes 3 hours on machine A and 1 hour on
machine B to produce a package of bolts. He earns a profit of ~17.50 per package on nuts and
"7 per package of bolts. How many packages of each should be produced each day so as to
maximize his profits if he operates his machines for at the most 12 hours a day? Form the
linear programming problem and solve it graphically.

Prove that:

(Jlanx + Jootx)dx 2.~
2

0

|| ——|2a

OR

Evaluate: .T(sz +5x)dx as a limit of a sum.

1
Using the method of integration, find the area of the region bounded by the lines
3x-2y+1=0,2x+3y-21=0and x -5y +9=0.
Show that the height of a closed right circular cylinder of given surface and maximum
volume, is equal to the diameter of its base.
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29. Using matrices, solve the following system of linear equations:
X—y+2z=7
3x +4y -5z=-5
2x -y +3z=12
OR
Using elementary operations, find the inverse of the following matrix:
( -1 1 2}
| 1

I3 I3 1

1)

setll

Only those questions, not included in Set I, are given.
9. Find the sum of the following vectors:

G=$-2 b-28-3) C-28+3b

5 3 8
10. IfA=|2 0 1|, write the cofactor of the element as,.
1 2 3
19. Using properties of determinants, prove the following:
1 1 1
a b cl=(@a-b)b-c)(c—a)a+b+c)
a® b3 3

20. If y = 3 cos(logx) + 4 sin(log x), show that
2

xz—d Y +xﬂ+y=0
dx? dx
21. Find the equation of the line passing through the point (-1, 3, -2) and perpendicular to the
lines
X Yy z x+2 y-1 z+1
—_—= - = — a = =
1 2 3 -3 2 5

22. Find the particular solution of the following differential equation:
(x+1)%:26_y -1; y=0whenx=0.
x

28. A girl throws a die. If she gets a 5 or 6, she tosses a coin three times and notes the number of
heads. If she gets 1, 2, 3 or 4, she tosses a coin two times and notes the number of heads
obtained. If she obtained exactly two heads, what is the probability that she threw 1, 2, 3 or 4
with the die?

29. Using the method of integration, find the area of the region bounded by the following lines:
3x-y-3=0
2x+y-12=0
x-2y-1=0
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Only those questions, not included in Set I and Set II, are given.

Set-llI

9. Find the sum of the following vectors:

10.

19.

20.

21.

22,

28.

29.

IfA=

Using

G=$-3b b -2 B C-28_3p+2k
12 3
2 0 1| write the minor of element a,,.
5 3 8
properties of determinants, prove the following:
1+a 1 1
1 1+b 1 |=ab+bc+ca+abc
1 1 1+c¢

2
Ify= sin ! x, show that (1 - xz)M —xﬂ =0.

Find the particular solution of the following differential equation:

dxz dx

x}/%:(x+2)(y+2);y:—1whenx:1

Find the equation of a line passing through the point P(2, -1, 3) and perpendicular to the

lines

F=P-B a2 -2+ Band r = (25§ - 38+ ub+ 25+ 2B).

Bag I contains 3 red and 4 black balls and Bag II contains 4 red and 5 black balls. Two balls
are transferred at random from Bag I to Bag II and then a ball is drawn from Bag II. The ball

so drawn is found to be red in colour. Find the probability that the transferred balls were
both black.

Using the method of integration, find the area of the region bounded by the following lines:

5x-2y-10=0
x+y-9=0
2x-5y-4=0
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—V/\sSolutions

Set—|

SECTION-A
1. Here direction ratios of line are 2, -1, -2
2 -1 -2

.. Direction cosines of line are , 3
V22 (D)2 +(-2)% 22 +(-1)? +(=2)2 2% +(-1)2 +(-2)?

2 -1 =2
3 3" 3

[Note: If a, b, ¢ are the direction ratios of a line, the direction cosines are

ie.,

a

Va2 +p?% + 2

b c
. ]
\/az+b2+c2 \/az+bz+c2
- >
-> 7 a.b
2. We know that projection of ¢ on b =
_)
bl
- -
- PR ()
-
bl

- =
Now,  a.b =2h+6+12=21+18
Also 191 =22 162 +3%2 =J4136+9=7

Putting in (i) we get

4=2k+18
7
= 2L =28-18 = k=%=5

-

3. atb+c=(-2+1+(2+4-6f+(1+5-7)F

S

4. rl dx=[log x]g’ =log 3 —log 2
5 X

1
5. f(l - x)«/;dx=f«/;dx - J.x“de
1 3
= J.xadx - Ixde
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1 3

—+1 —+1 3 5
_x? X 25 25
=7 ~3 +c—§x —gx +c
—+1 —=+1
2 2
. 3
6. Minor of 4,3 = 1 2 =10-3=7.

(2 311 3 [+ 6]

7. Given ﬂS 7J|ﬂ ) 4j|: ﬂ 9 xj'
L2><1+3><(—2) 2><(—3)+3><4—‘_"—4
= T 5x1+7 x(-2) _5x(—3ﬂ
+7 x4 -9 x|[+4 6
= T 7
[—4 6]
|-9 13] [-9 x|
Equating the corresponding elements, we get
x=13
5 6{ cos6 sine—’ ) e[sine —cose—‘
n o8 | —sin® cosG)J+ st | cos®  sin®
= | + ’» _]
I cos? 0 sin 0. cos0 sin? —sin0.cosO
L— sin 0.cos6 0 cos? 0 || sin6.cos6 sin? 0
_ |—sin29+c0529 0 _ 1 [1
{ 0—||_ 0 sin’ 0 + co:l,2 éj Ld
1]

9. We have, COS_l (%) = cos_1 (cos %)

S
Also sin ! (— %) =sin ! (— sin —w
)= =)
) ML m 6\)

[ n =]



[Note: Principal value branches of sin x and cos x are L_E ' J and [0, ] respectively.]

10. 5% 7=LCMof5and 7=35
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11.

12.

Given,

(cos x)¥ =(cosy)*

SECTION-B

Taking logrithm of both sides, we get

=

log (cos x)¥ =log (cos y)*

y . log (cos x) = x . log (cos v)

Differentiating both sides we get

=

Here

=

y

Cos X
ysin x

+ log (cos x) Z—

COos x X

log (cos x) ﬂ +

dx  cosy dx

y _ xsiny dy

xsin y ﬂ

dy

cosy

+log (cos y)
cosy dx

ysin x

=log (cos y) +
cos x

ﬂ{log (Cos x) N X sin }/} _ log (Cos y) + ysin x
dx cosy Ccos x
y sin x
1
ﬂ ) og (cos y) + ot log (cos y) + y tan x
dax log (cos x) + co Y log(cosx)+xtany
OR Y
sin y = x sin (a + y)
sin y
sin(a+vy) ~ x
i dy : dy
sin (a+y).cosy.—~ —sin y.cos(a+y). -
dx dx 9
sin2 (u + y)

dy

dy sin? (a+y)
dx = sin(a+y—y)
dy sin? (a+y)
dx sin a

d—{sir1(a+y).cosy—siny.cos(11+y)}=sir12 (a+y)
X

Let no. of times of tossing a coin be #.

Here, Probability of getting a head in a chance =p =%

1

Probability of getting no head in a chance=g=1-—=

1
2 2

Q logm" =nlogm]

(—sin x)+log(cosx).d—:x. ! .(—siny).%Jrlog(cosy)
X
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Now, P (having at least one head) =P (X > 1)
=1-P(X=0)
=1- nCOPO‘qn—O

=1—1.1.@)"=1—G)”

From question

() >0

)" 8 8 1
= 1-(=] >— = 1-—>—
2 10 10 on
1 1 "
= —>__ = 2" >5
5 on
= n>3

A man must have to toss a fair coin 3 times.
13. Let the cartesian equation of line passing through (1, 2, —4) be
-1 y-2 z+4 .
. . = = (1)
Given lines are b c
x-8 y+19 z-10
3 -16 7
x-15_y-29_z-5
3 8 -5

...(ii)

...(ii)

- - -
Obviously parallel vectorsby, b, and by of (i), (ii) and (iii) respectively are given as
%
by = ab + bf + b
_)
b, = 3% —16§ + 7R

N
by = 3%+ 8§ -5k
From question

- g

- - - -
(7) L (iii) = by Lby = by.b3=0
Hence, 3a-16b+7c¢=0 ...(iv)
and 3a+8bh-5c=0 .(v)
From equation (iv) and (v)
a b _ c
80-56 21+15 24+48
a _b _c

24 36 72
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14.

15.

a_b_c
= E—g—g—k(say)
= a=2\, b=3\, c =6\
Putting the value of 4, b, ¢ in (i) we get required cartesian equation of line as
-1_y-2_z+4
2n 3
N _ 6hx-1
y—-2 z+4
2 3 6

Hence vector equation is

Y=+ 2f—ab) - u2P 1 35 + 6B)

> 2> 5 >

Q a+b+72 =0 ..(7)
- - > oo
= a(a+b+c)=a.0
e e
= a.?+a.b+a.c=0
- - > > 5 > o,
= a.b+a.c=-lal Q a.a=lal
- 2> o5 - - o>
= a.b+c.a=-25 (i1) a.c=c.a

N
Similarly taking dot product of both sides of (i) by b and c respectively we get
> oo

ab+ b c——Ibl2=—144 ...(iif)

- o> 5 ]
and c.a+b.c=-I cl =-169 ...(1v)
Adding (i), (iii) and (iv) we get

e e e e e e T e e

a.b+c.a+a.b+b.c+c.a+b.c=-25-144-169

> DO 5o

= 2(a.b+b.c+ c.a)=-338
- 2> o > 338
= a.b+b.c+c.a:—3§8=—169

Given  2x2 d 2xy + yz =0

= 2x2 ﬂ =2xy - y2
dy 2xy- yz .
= —_—_——= —— ...(1)
dx 2x2
It is homogeneous differential equation.
Let y=ox = ﬂ =0+ x@
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16.

Equation (i) becomes

dv  2x.ox —v2x?
vVt X—=
dx 2x2

2
2x2 (v — U—J
dv 2

= vHX—=———— = =
2 dx =z
dx 2x dx 2dv
2 JR— —_—
= xdv=-0 =
Integrating ggth siZize_s we get x v?
x 2 2+1
= loglxl+cZ-2 = 51
' %m log|x|+c—2.v
Putting v = —, we get
X
lc%gllerc:&
Given: =1+x2 +y? +x%y?
dx LV]/ Y
= ﬂ:(1+x2)+y2(1+x2) = —=1+x3)(1+y?)
dx dx
= (11er x%)dx = ay

(1+y°)
. . d
Integrating both sides we gvet
I(l + xz)dx=J. dy

(1+y%)
= jdx+jx2dx:j dy =
(1+y?)
1 x°
= tan™ y:x+—3+c
Putting y =1 and x = 0, we get
= tan' (1)=0+0+c
-1 T
= c=tan" (1)=—
@) 1

Therefore required particular solution is

-1 T
tan " y=x+—- +—
3 4

x3
x+?+c:tan_ly
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17. LetI= I sin x.sin 2x . sin 3x dx.

:%J‘2 sin x.sin 2x.sin 3x dx

:%jsinx.(Zsin 2x . sin 3x) dx

:%J‘sinx.(cosx—COSSx) dx [Q 2 sin A sin B=cos (A — B) — cos (A + B)]
1 . 1 .
= _[2 sin x . cos x dx — IZ sin x.cos5x dx
2x2 2x2

1. 1 . .
== |sin 2x dx — = | (sin 6x — sin 4x) dx
4j 4j< )

cos2x cos 6x cosdx

=- + +C
8 24 16
OR
2
Here j— dx
(1 -x)(1+x?)
Now, 2 __A | Bx+C
1-x1+x%) 1-x 1+x2
N 2 A1+ x%) + (Bx+0O)(1 - x)
(1 -1 +x2) 1 - 2)(1 +x2)
= 2=A(1+x2)+(Bx+C)(1 - x)
= 2=A+Ax? +Bx—Bx? +C—-Cx
= 2=(A+C)+(A-Bx? +(B-0O)x
Equating co-efficient both sides, we get
A+C=2
A-B=0 .
B-C=0 .

From (ii) and (iii) A=B=C
Putting C = Ain (i), we get

A+A=2
=i 2A=2 = A=1
e A=B=C=1
2 1 x+1
2\ * 2
1-00+x) 1-x 14«
J. 2 5 =I ! dx+j x+12dx
1T-x)1+x%) 1-x 1+x

()

(i)
(iif)
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1
1+x

X

=—log|1—x|+j dx+_[ 2dx

1422

:—logll—x|+%log|1+x2|+tan71x+c

18. Let the required point of contact be (x{, 7).
Given curve is
y=x>-11x+5 (i)

A _ 32 1
dx

= {ﬂ} =3x ~11

4%y, n)
i.e., Slope of tangent at (x{, y1) to give curve (i) = 3x12 -11
From question

3x12 —11 =Slope of line y = x — 11, which is also tangent

3x] ~11=1
= x12:4 = x; =12

Since (x1, y7) lie on curve (i)
Y :xl3 —11xq +5
When  x;=2, y;=2° -11x2+5=-9
X =2 y; =(-2)° =11 x(-2) +5=19
But (-2, 19) does not satisfy the line y = x — 11
Therefore (2, — 9) is required point of curve at which tangent is y = x — 11
OR
Let flx) = Jx, where x =49
let 5x =0.5
f(x+ 8x) =+/x + dx =Jm

Now by definition, approximately we can write

= fEH S 0

ox
Here f(x)=«/§=x/4_9=7
ox=0.5
il 1 1 1
X)=—=r—ooovovoue=—
S 2x  2J49 14
Putting these values in (i), we get
1 495 -7

14 0.5
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0.5

_05+98 98'5:7.036
14 14
19. Wehave y=(tan -1 x)2 .. ()
Differentiating w.r.t. x, we get
ﬂ:2tan71x~ 1 5 ... (i)
X 1+x
or (1+x2)y1 =2tan"lx
Again differentiating w.r.t. x, we get
2, 4y d 2 1
I+x%)—=—=+y;— 1 +x7)=2.
dx dx 1+x2
2 -
= 1+x%).yy, +y;.2x= 5
+x
or (1+x2)2y2 +2x(1+x2)y1:2

b+c g+r y+z
20. LHS A=lc+a r+p z+x
a+b p+qg x+y
Applying, Ry <> R3 andR 5 <> R,, we get
a+b p+qg x+y
=\b+c q+r y+z
c+a r+p z+x
Applying, Ry = R + R, + R, we get
2(a+b+c) 2(p+q+1r) 2(x+y+2)
A= b+c q+r y+z
c+a r+p zZ+x
a+b+c p+g+r x+y+z
=2| b+c q+r y+z
c+a r+p Z4+X
a p x
=2lb+c gq+r y+z|[Applying Ry - Ry - R,]
c+a r+p zZ+X
a p x
=2|b+c qg+r y+z| [Applying R3 >Rz —Rq]
c r z




Examination Papers — 2012

349

Again applying R, — R, — R, we get

ap x
A=2\b q y|=RHS
cr z
( Coszf—sinzf |
\2_1( g‘(l)vsx ;an B '=t2 2
Y% « ) 2 x 179y x x|

c0s —+sin —+2cos—.sin—
=% 3 2 2772

[ X . X x .
| (cos_ - sm_j[cos_ + sm_J |
xﬂ_t 12 2 2 2 ‘
i X 2
L (COS—+SiI’1— J
2 2
([ x x)
cos sin
|(c0&x—sin_x\ cos_ cos_ \
=tar1*1 2 2 =tar171 2 2
X X x X
Ccos  + sin oS sin
\ 2 2) | X X
[| cosZ cos™
2 2
(1—tanfw (tanE—tanf |
-1 2 -1 2
\:tan‘ x‘—tan ‘ p x‘
k1+tan—) K1+tanztan5)
=tan_1[tan(£—£ﬂ 7Q xe(—z, E)
2 2 2
=n_Xx = TFox<m
4 2 2 2
T X T
= — <<
4 2 4
T x T
= —=>-Z>-=
4 2 4
P A | A
= —+=>—-=
4 4 4 2
= I X
2 4 2
= (5-3)<l
4 2
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22,

OR
Let sin ! (i) =q and sin ! (Ej =
17 5
= sinoc:i and sinB=g
17 5

= cosa =V1-sin’a and cosﬁzwll—sinzﬁ
= cosa, = 1—ﬂ and cosp = 1—2

289 25

[289 — 64 25-9
= cosa = ,[———— and cosP =, [———
289 25
= cosa, = 225 and cosf = /E
289 25

= cosa, = 15 and cosf :g
Now, cos(a + f3) = cosa. cosf — sin a.sin 3

15 4 8 _3
= cos(at +P)=—x———x—

17 5 17 5
= cos(a +B):@—§ = cos(at +B):§

8 85 85
= o +B=cos_1(%)

85
= sin~! 8 +sin~! 3. cos ! (%) [Putting the value of o, B]
17 5 85

Letxq,x, € A.

Now,  f(r)=f(r,) = 1272

x1 -3 x,-3

= (x1 =2)(xy = 3) =(x1 = 3)(xx - 2)
X1X2 - 3x1 —2x2 +6=x1x2 —le - 3x2 +6

= =3x1 —2xy =-2x1 — 3x,
X1 =Xy = X{=Xp
=
x-2 =
Hence fis one-one function.
For Onto
Let y= ~—3
= Jjgy:—Sy:x—Z = xy—x=3y-2
= xy—-1)=3y-2
3y -2



From above it is obvious that V y except 1, ie, Vye B=R —{1}3x €A
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Hence fis onto function.
Thus fis one-one onto function.

It f “!is inverse function of fthen

= 3y 2

7 [from ()]

SECTION-C
23. The equation of the plane through three non-collinear points A(3, -1, 2), B(5, 2, 4) and C (-1, -1, 6)
can be expressed as
x-3 y+1 z-2
5-3 2+1 4-2|=0
-1-3 -1+1 6-2
x-3 y+1 z-2

= 2 3 2 |=0
-4 0 4
= 12(x — 3) = 16(y +1) +12(z = 2) = 0
= 12x -16y +12z-76 =0 = 3x —4y + 3z 19 = 0is the required equation.
Now, distance of P(6, 5, 9) from the plane is given by
_[3x6-46)+39-19 _| 6|_  units.
Jo+16+9 | V34 V34
24. LetE;, E, and A be events such that
E; = student is a hosteler
E, = student is a day scholar
A = getting A grade.
Now from question
6 40 4
E))=—=—, P(E,) =
P& 100 10 F2)= 100 10
(/51) 100 1_’ (/Ezj 100 10
E
We have to find P(—l) .
A
P(El).P[A )
E
| @3%44% 1 /1
| (A ) (A )
P(Ey). Pk/s +PE2) PL/S
)6 3 18
10 10 100 18 100 18 9
= = = X —— ==
6 3 4 2 18 8 100 26 26 13

10°170 "10°'10 100 " 100
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25. Let x package nuts and y package bolts are produced
Let Z be the profit function, which we have to maximize.

Here Z=17.50x + 7y ... (i) is objective function.
And constraints are
x+ 3y <12 ...(10)
3x+y<12 ...(if)
x>0 ...(iv)
y=0 .(v)

On plotting graph of above constraints or inequalities (ii), (iii), (iv) and (v) we get shaded
region as feasible region having corner points A, O, B and C.

TR
Y
.|

A

‘
N
y
,.

i

For coordinate of ‘C’ two equations
x+3y=12 ...(vi)
3x+y=12 ...(vil) are solved
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Applying (vi) x 3 — (vii), we get
3x+9y-3x-y=36-12

= 8y=24 = y=3 and x=3

Hence coordinate of C are (3, 3).

Now the value of Z is evaluated at corner point as

Corner point Z=17.5x+7y
0, 4) 28
(0, 0) 0
“, 0) 70
(3, 3) 735 47— Maximum

Therefore maximum profit is ~73.5 when 3 package nuts and 3 package bolt are produced.

T
26. LHS = T Jtan x + +/cot x)dx
0
x x
:]L-( sinx COSXde Tsmx+cosxdx
0 \W/cos x Jsin x oV sin x.cosx
T T
sin x + cos x 4 (sinx+cosx)
-2 : “dx=4 2 dx
0 VZSH’IX.COSX I 1- (smx—cosx)

Let sinx —cosx=z
=  (cosx+sinx)dx =dz
Alsoifx=0, z=-1
1

b 1
and x=—z=-—-—=0
4 2 2
ths V2| 4
—1\/1 z?
=+/2[sin " =2 [sin ' 0 - sin 1 (-1)]
=\/_{ ( H=x/§.—=RHS
2 2
OR
Let flx)= 2x? +5x
Here a=1,b=3 h:b—a=3—1=g
n n n
= nh=2

Also, n—>w0 < h—0.
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ff F(x)dx = lim K[f(a) + fa+ ) +...+ fla+(n— 1)K}

a h—0

T(sz +5x)dx = lim h[f(1) + f(1 + 1) +...+ f{l + (n—1)}}]
1 h—0

=%m})h[{2 x12 +5x 1+ 2(1 + h)? +5(1 + h)} +...+ {2(1 = (n— DB % +5((1 + (n— 1)}}]

= lim H(2+5) + 2+ 4h+2h? +5+5H +..+ 2+ 4n—1h+2n—-1?h? +5+5n—1)i}]
-0
= Aim W7 +{7 + 91 + 202} +...+ 7 + 9 — Dh + 2(n - 1)2 h?)]
-0
= lim h7n+ 9l + 2 +...+ 1)} + 2h2 (1% + 22 +..+ (n—-1)?}]

h—0
= lim 7nh+9h2@+2h3w}

h—0|
9(nh)2.(l —%j Z(nh)s.(l —1).(2—1w

= lim | 7(nh) + + n n
h—0 2 6 |
(Y ( O ) J
IV VO AP S Y S )
= lim| 14 h=2
n—>00 i 2 ! 6 J [Q ! :

:gﬂluls(l—%)Jr%(l‘%j'(z_%ﬂ

:14+18+%><1><2

=32+__ =" """ =
3 3 3
27. Given lines are
3x-2y+1=0 ..(1)
2x+3y—-21=0 ..(ii)
x-5y+9=0 ...(id)

For intersection of (i) and (i7)

Applying (i) x 3 + (ii) x 2, we get
9x-6y+3+4x+6y—-42=0

= 13x-39=0

= x=3

Putting it in (i), we get
9-2y+1=0
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= 2y=10 = y=5 ot Y

Intersection point of (i) and (ii) is (3,5)

For intersection of (ii) and (ii1)

Applying (ii) — (iii) x 2, we get
2x+3y-21-2x+10y-18=0
= 13y-39=0

= y=3
Putting y = 3 in (ii), we get
2x+9-21=0 Do
= 2x-12=0 Yz
= x=6 7 -

Intersection point of (ii) and (ii) is (6, 3)
For intersection of (i) and (iif)

Applying (i) — (iii) x 3, we get
3x-2y+1-3x+15y-27=0 i
= 13y-26=0 = y=2 '
Putting y = 21in (i), we get
3x-4+1=0
= x=1

Intersection point of (i) and (iii) is (1, 2)
With the help of point of intersection we draw the graph of lines (i), (ii) and (iif)
Shaded region is required region.

.. Area of Required region=j‘3x+1 dx+Tﬂ dx—Tergdx
1 2 3 3 1 5
= 3fxdx+1fdx—2?xdx+7ffdx—1j’xdx—9j’dx
21 21 33 3 51 51

273 276 216
S R ) L BT S R N
202, 21 3[2 s 3 5|2 L, 5!
“So9_nilia_n_236_ oL ae 96—
=L O+ (31 = 2(36 -9 +7(6 = 3) = (36~ 1) - (6 1)

—6+1-9+21-_9

28. Letr and & be radius and height of given cylinder of surface area S.
If V be the volume of cylinder then

V =nr2h
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2 2 2
(5-2 _
V=M [@Q S=2mr? 4+ 2nrh :ﬂzh]
2nr 27r
3
= V:M
2
AV _1is_ 2
dr 2
For maximum or minimum value of V
d_V: 0 A
dr
- %(S—6nr2):0:> S—6mr2 =0
n
2 S S
= re =— = r= ,{—
61
2 d V \ r
———  Now =—" x12mr
26 2 r
2
= d V——6nr
dr?
d’v
= =—ve
dr? . S
61

Hence forr = "6i Volume V is maximum.
b

S— 275.i

= h=— 2T

= h=——
}S 3x2n S
2n, | —
6T

h:g «/6_71',:2 i
S 6T
= h=2r (diameter) { r= iJ

35-S 67
= X

6m
Therefore, for maximum volume height of cylinder in equal to diameter of its base.
29. The given system of equation can be written in matric form as AX =B

I TN NEA

a5 L1

1121 -1 2
Now,lAl=|3 4 -5|=1(12-5)+1(9 +10) + 2(-3 — 8)
2 -1 3

=7+4+19-22=4=0
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Hence A™! exist and system have unique solution.

4 -5

Cyp =(-n™? 1 3

3
Cpp =(-1)*? ) 3

3

‘=12—5=7
-5
‘:—(9+10)=—19

4
—+(-3-8)=-11

2 -1
Cﬂ:(‘l)mj §‘=—(—3+2)=1
Cyy =(-1)**2 ; §‘=+(3—4)=_1
C23:(-1)2+3; j‘=—(—1+2)=—1
C31=(—1)3+1_41 _25‘=+(5—8)=—3

1
Cap =(-1)7*?

3 -5
1 -1
Cyy =(-1)°"? 3 4 ‘=+(4

r7 -19 -117% T

adjA=|1 -1 -1| =
3 11 7
[z 1
3l=Lat- lI adj A =
-1 11 [ Al 4
|-11 -1
Q AX=B
= X=A"'B
x 7 1 -3[7
= M=;[—19 -1 11”—5W
lz] |-11 -1 7 |[12]
[*] 49 -5 - 36
= LyJ= -133 +5+132

1
4| 7745484 |

2
‘=—(—5—6)=11

+3)=7

7 1 -3
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S

L1 L]

Equating the corresponding elements, we get
x=2,y=1,z=3
OR
[ -1 1 2
A="1 2 3
13 1 1]

For applying elementary row operation we write,

A=IA
-1 1 2 1 00
(1 2 3—‘=(0 1 0'A

31 1] [0 01
Applymg Rl <> R,, we get

( " 010

-1 1 2 1 0 0'A

3 1 1] [0 0 1]
Applying R; - R; + Ry and R3 - R3 - 3R, we get
1 2 3] fo 1 o
0 3 5|=/1 1 0|A
|10 -5 8] |0 31

Applying R; — R, —%Rz, we get

oljo 3 5 = 11 0|4
0 5 -8 0 -3

1JApplying R, ? ! R,, we get
10 -1 [-24 14 o]
01 5= % % OJA

0—5 _SJ 1

Applymg R5 = Rj3 +5R,, we get
1 0 —%1 F—% 4 Ol

b
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10.

19.

Applying Ry > Ry +R3and R, > R, -5R3
1o ol 1 -1 1]
‘O 1 0 |=|-8 7 —5\A
00 ][5 -4 1]
Applying R — 3R 5, we get
(1 0 O—l [1 -1 1“
01 0'="-8 7 -5'A
00 1] |5 -4 3]

Hence A7l= —18 _71 —15
|5 -4 3]

Set-ll

Z+Z+?=($—2})+(2§—3})+(2§+3}§)

=585+ 3k

3+25 8‘

Co-factor of a3, =(-1) > 1 =-(5-16)=11

1 1 1
LHS =|a b c

ad® b3 3

ApplyingCy, -C, —Cy, C3 =>C3 —Cq, we get

1 0 0
=| a b-a c—a
ad b3 g3 348

Taking out (b - a), (¢ — a) common from C, and C 5 respectively, we get
1 0 0
=b-a)(c—a) a 1 1

a® bZ vab+a® % +ac+a?

Expanding along R, we get
= —~a-b)(c-a)l(c® +ac+a®> -b> —ab-a®)-0+0]
=—(a-b)(c— 11)(02 +ac-b? - ab)
=~(a-b)(c~)l-b* ~c*) ~a ~ o))
=-(a-b)(c-a){ - )(-b-c—a)}
=(a-b)b-c)(c—a)a+b+c)
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20.

21.

Given, y =3 cos(log x) + 4 sin (log x)
Differentiating w.r.t. x, we have
dy 3 sin (log x) 4 cos (log x)
—_= = +

dx X x
- Yy = % [~ 3 sin (log x) + 4 cos (log x)

Again differentiating w.r.t. x, we have

- 1 4 sin (1
5 x[ Scos(logy) _4sin (log x)} —[- 3sin(logx) + 4 cos(log x)]
acy _ X X
dx? x?
_ —3cos(log x) — 4 sin (log x) + 3 sin (log x) + 4 cos (log x)
2
X

dzy _ —sin (log x) =7 cos (log x)

dx? x?
— sin (log x) —7 cos (log x)
= Yy = 5
X

Now, L.H.S. = xzyz +xy +Yy

2

_ )2 (— sin (log x) —7 cos (log x)
x

] +x x 1 [~ 3 sin (log x) + 4 cos (log x)]
X
+ 3 cos (log x) + 4 sin (log x)
= —sin (log x) — 7 cos (log x) — 3 sin (log x) + 4 cos (log x)
+ 3 cos (log x) + 4 sin (log x)
=0=RHS

Let the direction ratios of the required line be 4, b, c. Since the required line is perpendicular
to the given lines, therefore,

a+2b+3c=0 ..(i)
and -3a+2b+5c=0 ..(if)
Solving (i) and (ii), by cross multiplication, we get
a__ b _ ¢ _ (e
10-6 -9-5 2+6
= a=4k, b=-14k, c =8k

Thus, the required line passing through P(-1,3,-2) and having the direction ratios

a=4k b=—14k, c=8kis x+1=y—3=z+2'
4k -14k 8k

x+1_y-3_z+2 x+1 y—-3 z+2
-14 8 2 -7

Removing k, we get which is the required

equation of the line.
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22,

28.

Given  (x+1) Y _ oy 1
dx

dy dx

- _— =
2V 1 x+1

Integrating both sides we get
j dy  _ I dx
27V -1 “x+1

eVdy
- J‘2—ey

=loglx+1l+c

J

—logz=loglx+1l+c¢
—logl2-e¥I=loglx+1l+c

loglx+1l+1logl2-eYI=logk

R A

logl(x +1).(2—¢Y)I=logk
(x+1)(2-e¥)=k
Putting x =0,y = 0, we get
L2-¢9=k = k=1
Therefore, required particular solution is
(x+1)(2-¢¥)=1
LetE;,E,, A be events such that
E, = getting 5 or 6 in a single throw of die
E, =getting 1, 2, 3 or 4 in a single throw of a die
A = getting exactly two heads

E
r (—zj is required.
A
2 1 4 2
Now, P(E;)==== and P(E,)=—==
(Fr) =5 =5 and P(E;) = ¢ =3
P [EiJ =% [Q {HHH, HHT, HTT, TTT, TTH, THH, THT, HTH}]
1
P [i] -2 [{HH, HT, TH, TT}]
E,) 4

—j%:10g|x+l|+c [Let 2—-¢¥ =z = —e¥dy=dz = eYdy=-dz]
z
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pEy.p( A)
| - P(Ez _ 2 \E2)

A A)
P(El).P(Ej + P(Ez).P(g)
1

6

2
x 24
7

‘o.\l .

3+4
24

X

1
4
2

| =
N o

X + X

W=
| w| w| —
| =
| =
+
o\ =

3
29. Given lines are
3x—y—-3=0 ...(i)
2x+y-12=0 .. (i)
x-2y-1=0 ...(ifd)
For intersecting point of (i) and (i)
@)+ @) = 3x-y-3+2x+y-12=0
= 5x-15=0
= x=3
Putting x = 3 in (i), we get
9-y-3=0
= y=6
Intersecting point of (7) and (i) is (3, 6)
For intersecting point of (ii) and (ii)
(i) — 2 = (iif) = 2x+y-12-2x+4y+2=0
= 5y-10=0
= y=2
Putting y = 2 in (ii) we get
2x+2-12=0
= x=5
Intersecting point of (i) and (iii) is (5, 2).
For Intersecting point of (i) and (iii)
(1) — 3 x (iii) = 3x-y-3-3x+6y+3=0
= 5y=0
= y=0
Putting y = 0 in (i), we get
3x-3=0
= x=1
Intersecting point (i) and (ii) is (1, 0).
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Shaded region is required region.
x-1

dx

5 5
. Required Area = f(?)x - 3)dx + I(—Zx +12)dx — I
1 3 1
=3fxdx—3fdx—2ixdx+12idx—1Txdx+1de
1o 3 5 3 21 551
2 2 2
37 a2 T e L
2 1 2 3 212 2 1
o, -, o,
=§(9—1)—3(3—1)—(25—9)+12(5—3)—%(25—1)%(5—1)

=12-6-16+24-6+2

5 8

=10 sq. unit
SetlI
- 2> -
9. a+b+c=§—3l§+2}—§+2§—3}+2ﬁ
=3p—§-2f
3
10. Minorofazzz‘ ‘=8—15=—7
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1+a 1 1
19. LHS =A=| 1 1+b 1
1 1 1+c¢
Taking out g, b, c common from [, II, and III row respectively, we get
l+1 1 l
“1 1u il
A=abc| = =+1 =
llj bl 1b
- - —+1
c c
1,1,149 l+l+l+1 l+l+l+1
a b ¢ a b ¢ a b ¢
A = abc i Z+1 %
l l l+1
c c c
il i
:abc(l+%+l+l) A E+1 b
a c
1 1 l+1
c ¢ ¢
ApplyingC, -C, —Cy, C3 = C3 —Cq, we get
1 00
A=abc(l+l+l+1) 1 10
a b c b
101
c
1 1 1 . . .
=abc (_+E+_+1)X(l x1x1) (Qthe determinant of a triangular matrix
a c

is the product of its diagonal elements.)

= abc (1+1+1+1)=abc [leszab+bc+ca+abc=R.H.S.
abc

HE N 1-—x dx
Again differentiating w.r.t. x, we get

2 _
ll_xzdy+ﬂ'l><( 2x)=0
dxz dx 2 1_x2
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21.

22,

2
o -y _My_
dxz dx
Given differential equation is

i
xyd—z =(x+2)(y+2)

_x+2

= L dy dx
y+2 X
Integrating both sides

2
jyi2dy:‘[(l +;)dx

2 2
= J( —y+2jdy—j(l+;)dx
= y—2logly+2l=x+2loglxl+c . (D)
Given thaty=-1whenx =1
-1-2logl=1+2logll I+C
= C=-2
The required particular solution is

y—2logly+2l=x+2loglxl-2
Let the equation of line passing through the point (2, -1, 3) be
x—2 +1 z-3 .
YT (i)
a b c

Given lines are
P =B a2 - 25+ ).
¥ =283 =3B 4 uf+ 28 + 2) ...(ii)

Since (i), (if) and (i), (iii) are perpendicular to each other
= 20-2b+c=0

a+2b+2c=0
a b c
= = =
—4-2 1-4 4+2
a b c
= —=——=—=1 (sa
" 376 (say)

= a=-6lLb=-3Lc=61

Putting it in (i) we get required equation of line as
x-2 y+1 z-3

-6l -31 6l

x—-2 z—-3

+1=
2 Y -2

=
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28. LetE;,E,,E5 and A be events such that
E; = Both transfered ball from Bag I to Bag II are red.
E, =Both transfered ball from Bag I to Bag II are black.
E5 = Out of two transfered ball one is red and other is black.
A =Drawing a red ball from Bag II.

E
Here, P(XZJ is required.

3
C ! Ix 2 !
Now, P(E;) ——— 2.3 X2 Br_
7c 21 717
¢, 4 1x2 3l
2020 71 7

P(Ey) =

ey xtcy 3x4 215!
7C2 7! 1

pfélzf; ppiJ:év P@élzé_
E,) 11" \E) 11 Ey) 11
P(E ).Pfi\
> g,

1] + P(Ez).P(%j + P(E3).P(%]

8
77 8 77 4
= =0 X —_— = —
5 6,8,0° 7% 1
11 77 77 77

Peey)- :

ol
A

o
=
BN

P(El).P(

T

X

Ei=Es

(o)}

|
+
NN NN

X

1y
7

+
N~

11

—_
—_

29. Given lines are
5x-2y-10=0 (D)
x+y—-9=0 ..(i)
2x-5y—-4=0 ..(iif)
For intersecting point of (i) and (i7)
(1) + 2 = (i) = 5x-2y-10+2x+2y-18=0
= 7x-28=0 = x=4
Putting x = 4 in(i), we get
20-2y-10=0 = y=5
Intersecting point of (i) and (i) is (4, 5).
For intersecting point of (i) and (ii)
(1) x5-(iii))x2 = 25x-10y-50-4x+10y+8=0
= 21x-42=0 = x=2
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Putting x = 2in (i) we get
10-2y-10=0 = y=0
i.e., Intersecting points of (i) and (iii) is (2, 0)
For intersecting point of (i7) and (i)
2 x (i) x (ii) = 2x+2y-18-2x+5y+4=0
= 7y-14=0 = y=2

Putting y = 2 in (ii) we get

X+2-9=0 = x=7
Intersecting point of (i) and (iii) is (7, 2).

TTT
T

L6}
Ll

Shaded region is required region.

4 7 7
- 2x -4
Required Area=j(5x 1O)dx+.[(—x+9)dx—j( i )dx
2 4 2 0
=5]‘xdx—5]‘dx—1xdx+9idx—21xdx+4j.dx
2 2 4 4 52 52
4 7 7
2 2 2
=5{x_} —5[x]‘2*{x_} +90 —E{x_} P20
21 2 ) 2 4 5| 2 ) 5
5 1 1 4
=7 (16-4)=5(4-2) =~ (49-16)+9(7 =4~ (49 -4+ (7 -2)
—15-10- 2127 94a=27- BB _ 210

2 2 2 2




CBSE Examination Paper
(All India 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:

1. All questions are compulsory.

2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks each
and 2 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

Set-|

SECTION-A
Question numbers 1 to 10 carry 1 mark each.
1. The binary operation = : R x R — Ris defined as 2+ b=2a+b. Find (2 « 3) » 4

2. Find the principal value of tan™! V3 —sec! (-2).
3. Find the value of x +y from the following equation:

2 ol 2

3 4
-1 1
4. TfAT = {_1 2—’ and B= [ 2 1| , then find AT — BT,
1 2 3
0 1 i

5. Let A be a square matric of order 3 x 3. Write the value of [2A], where |A| = 4.

2
6. Evaluatezj 4-x2 dx
0

7. Given Iex(tanx+1) secxdx=e* f(x)+c.

Write f(x) satisfying the above.
8. Write the value of (? x}) . ﬁ+z$} .
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9.
10.

N
Find the scalar components of the vector ABwith initial point A (2,1) and terminal point B (-5, 7).
Find the distance of the plane 3x — 4y + 12z= 3 from the origin.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

14.

15.
16.

17.

18.

Prove the following: cos (sin -1 §3+ cot™! Ej -_0

2/ 5413

Using properties of determinants, show that

b+c a a
b c+a b |=4dabc
c c a+b

Show thatf:N — N, given b
x+1, ifxis od

f)= x—1, ifxis even

is both one-one and onto.
OR
Consider the binary operations » : Rx R >R and o: R x R >R defined asa, b=Ila —-bland

aob = a for all a, b € R. Show that “*" is commutative but not associative, ‘0’ is associative but
not commutative.

. =1 -1
Ifx=ya®" t, y=va® t ,showtha’c%:—z
X x
OR
12 1]
X

Differentiate tan! [ J with respect to x.

2 2 2
d“x , dcy and dcy .
dt>  dt? dx?
A ladder 5 m long is leaning against a wall. The bottom of the ladder is pulled along the
ground, away from the wall, at the rate of 2 cm/s. How fast is its height on the wall
decreasing when the foot of the ladder is 4 m away from the wall?

Evaluate: T lx3 — ddx
-1

Ifx=a(cost+tsintjandy=a(sint-tcost), 0<t< E, find

OR
T .
xsin x
Evaluate: J- —

0 1+ cos” x

Form the differential equation of the family of circles in the second quadrant and touching
the coordinate axes.

OR
Find the particular solution of the differential equation

x(x? —1)ﬂ=1; y=0 when x=2
dx
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19.

20.

21.

22,

Solve the following differential equation:
(1+x?) dy + 2xy dx = cot x dx; x#0

Letd=$+4+28 5 =35-2§+7F and c =28 - $ + 4k,

- - - > >
Find a vector p which is perpendicular to both 4 and b and p . ¢ =18.
Find the coordinates of the point where the line through the points A (3, 4, 1) and B (5, 1, 6)
crosses the XY-plane.

Two cards are drawn simultaneously (without replacement) from a well-shuffled pack of
52 cards. Find the mean and variance of the number of red cards.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.
27.

28.

29.

Using matrices, solve the following system of equations:
2x+3y+3z=5x-2y+z=-4,3x-y—-2z=3
Prove that the radius of the right circular cylinder of greatest curved surface area which can
be inscribed in a given cone is half of that of the cone.

OR

An open box with a square base is to be made out of a given quantity of cardboard of area
2 . . . . .
c” square units. Show that the maximum volume of the box is cubic units.

xsin ! x
Evaluate: _[— v
1-x2

OR
Evaluate: j xz +1 dx
Find the areao_ftz;e region {(x, y) : X2+ y> <4, x +y > 2}.
x-1 y-2 z-3 and x-1 y-2 z-3

-3 -2k 2 k 1
and hence find the equation of plane containing these lines.

If the lines

are perpendicular, find the value of k

Suppose a girl throws a die. If she gets a 5 or 6, she tosses a coin 3 times and notes the number
of heads. If she gets 1,2,3 or 4 she tosses a coin once and notes whether a head or tail is
obtained. If she obtained exactly one head, what is the probability that she threw 1,2,3, or 4
with the die?

A dietician wishes to mix two types of foods in such a way that the vitamin contents of
the mixture contains at least 8 units of vitamin A and 10 units of vitamin C. Food I
contains 2 units/kg of vitamin A and 1 units/kg of vitamin C while Food II contains 1
unit/kg of vitamin A and 2 units/kg of vitamin C. It costs "5 per kg to purchase Food I and
~7 per kg to purchase Food II. Determine the minimum cost of such a mixture. Formulate the
above as a LPP and solve it graphically.
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Set-ll

Only those questions, not included in Set I, are given

10.

19.

20.

21.

22,

28.

29.

Write the value of (ﬁ X f) P +} B
Prove that: cos ™! (é) +cos! (1—2) = cos™! (ﬁ)
5 13 65

2
If y = (tan” x)?, show that (2 +1)2 4 Y 4 2x(x2 + )Y =
dx? dx
Find the particular solution of the differential equation

% + y cotx = 4x cosecx, (x #0) given that y =0 when x = g

x

Find the coordinates of the point where the line through the points (3,4, -5) and (2,-3, 1)

crosses the plane 2x +y +z=7.

Using matrices, solve the following system of equations:
X+y-z=3;2x+3y+z=10;3x-y-7z=1

Find the length and the foot of the perpendicular from the point P (7, 14, 5) to the plane

2x + 4y —z = 2. Also find the image of point P in the plane.

Set-llI

Only those questions, not included in Set I and Set II are given

10.

19.

20.

21.

22,

28.

29.

Find the value of x + y from the following equation:
[1 3] [y O] [5 6]

2lo x|"1 271 8] 2

t . . d? Y
If x=a| cost+logtan—|, y=asint, fmd—zand—Z.
2 dt dx
Find the co-ordinates of the point where the line through the points (3, —4, -5) and (2, -3, 1)
crosses the plane 3x + 2y +z+14 =0.
Find the particular solution of the following differential equation.

xﬂ— y+xsin (z) =0, given that whenx=2,y=n
dx X
Prove that: cos™ (2) +sin! (Ej =sin1 (%)
13 5 65

Find the coordinates of the foot of perpendicular and the length of the perpendicular drawn
from the point P (5, 4, 2) to the line 7 =—#§ + 3§ + R+ 28+ 3§ - B). Also find the image of P

in this line.
Using matrices, solve the following system of equations.
3x+4y+7z=4
2x— y+3z=-3
x+2y—-3z=38
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——=\/A+Solutions

Set-
SECTION-A
1. 2#3)x4=(2x2+3)*x4
=7%4
=2x7+4=18
2. 1 (J3) —sec” ! (- 2)
:tanfl(tan%j—secfl (— secf) {tan (tan x) =x if n n —i
3 [ AN 1 2n ki T T
— — sec Lsec(n—gjj—g—sec (sec?j "Here L ) ,
3 2
_F_28__® ‘ 5‘
3 3 3 |
. . x 5 3 - 7 6 also, sec’! (sec x) =x if x [0, 7]
3. Given: 2[7 }/_3]+{1 2]:[15 14] x
2x 10 l (3 —4"’ (7 6
LLM 2y-6] 1271 | 13 LHere e a7 J
14)[2x+ 3 6_ 1717 6]
- L 15 2y—4J_L15 14J

Equating the corresponding element we get
2x+3=7 and 2y—-4=14

7-3 14+ 4
= x=——" and y=
2

2
= x=2 and y=9
x+y=2+9=11
. -1 2
4. Given: 1B= |

1701 2 3
1 ]
[—1
BT =

1
2 J
P N

3 4l g 11 T4 3l

NowAT—BT=\—1 2\—12 2.=.—3 0.

| 0 1] [1 3] [-1 -2
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5.

10.

Q [2A|=2"|A| Where n is order of matrix A.
Here |A| =4andn=3
- 2A|=27 x4 =32
2 x 22 X ?
LetI=j 4—x%dx= _\/4—x2 +5 gin 1Y
5 2 2 2],
2
=(0+2sin"' 1)- (0+0) l:Q I 0% —x2 dx=2a? - x? +a—sin_1£+c}
2 2 a
—2xX_g

Given _[ex (tanx + 1) secxdx =e” f(x)+ ¢

= jex (tan x secx + secx)dx =e” f(x)+c
= Iex (secx + tan x secx) dx =e” f(x)+c
= jex secx +c=e" f(x)+c¢

= flx) =secx
[Note: Iex [f(x) + f'(x)]dx = e™. f(x) + ¢, Here f(x) = sec x]
(ﬁxf)ﬁ +$.§=l§.§+ 0
=1+0=1

(Note:$$ =B850 8555 BA-18xF—8 §xB-BandBx$f)
Let AB=(-5-2%+(7 - 1)

=-7p+ 6}
Hence scalar components are -7, 6
[Note: If 7 =xbt yf +zR then 1, y, z are called scalar component and x?, yf, 2P are called
vector component.]
Given plane is 3x —4y +12z-3=0
3x0+(-4)x0+12x0-3

Distance from origin =
V32 + (92 +(12)°

-3
V9 +16+144 ‘
=3
V169

3 .
=—units
13
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SECTION-B
11. Here
LHS = cos (Sin -1 E + cot™ E)
5 2
Let sin_lézeand cot_1E
5 2
3 3
= =>sin®=—and cotp =—
¢ 5 ¢ 2
4 2 3
= cosO=—and sin ¢ = . COS = ——
5 b= =i
LHS = cos (0 + ¢)
= c0s0.cos ¢p— sinb x sin ¢
4 3 3 2 12 6 6
5 V13 5 413 5413 5J13 5413
b+c a a
12. LHS= b c+a b
c c a+b

Applying R > R; + R, + R; we get
20 +c¢) 2(c+a) 2a+b)
= b

C c

c+a b
a+b

Taking 2 common from R; we get

G+c) (c+a) (a+D)
=2| b c+a b
c c a+b
Applying R, - R, —R;and R3 — R5 — R we get

Applying R

® +¢)
—c
-b

(c+a) (a+b)

0

—a

—a

0

0 ¢ b
-c 0
b -a O

—a

Expanding along R; we get
=2[0-c (0—ab) +b (ac - 0)]
= 2 [abc + abc]
=4 abc
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13. For one-one
Case I: When x4, x, are odd natural number.
floxq) = flxg) = x+1l = x, +1 Vxq,xp €N
=X =X,
i.e., fis one-one.
Case II : When x, x, are even natural number
fix) =flxy) >x; —1=x, -1
=X =X,
i.e., fis one-one.
Case III : When x; is odd and x, is even natural number
fx) =flxg) > x+1=x, -1
= x,—x; =2 which is never possible as the difference of odd and even
number is always odd number.

Hence in this case f (x7) # f(x;)
i.e., fis one-one.
Case IV: When x; is even and x, is odd natural number
Similar as case III, We can prove fis one-one
For onto:

flx)=x +1if x is odd

=x -1 if x is even

=  For every even number ‘y’ of codomain 3 odd number y — 1 in domain and for every
odd number y of codomain 3 even number y +1 in Domain.

i.e. fis onto function.
Hence fis one-one onto function.

OR
For operation “+’
* :Rx R —>R st.

a*b=|a—b| Ya,b eR
Commutativity
axb =|a—b|
=|b—a| =bxa
i.e.,'*¥ is commutative
Associativity
Yab, ceR(a*b)*c=|a—b|*c
=||a—b|—c|
ax(bx*c) =11*|b—c|
pp-
But ||a—b|—c|¢ |a—|b—c||
=  (axb)xc # ax(bxc)Va b ceR
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14.

=  *isnot associative.
Hence, ‘¥ is commutative but not associative.
For Operation ‘o’
0:RxR—>R s.t.
aob =a
Commutativity Va,beR
aob=a and boa="b
Q a#b = aob+#boa
= ‘0’ is not commutative.
Associativity: V a, b, c eR
(aob) oc =aoc=a
ao(boc) =aob =a
= (aob) oc = ao (boc)
= ‘0’ is associative

Hence ‘0’ is not commutative but associative.

1
Given x=Va* " !

Taking log on both sides, we have
=1
logleog(asm t)1/2
1 in— 1 1 . 1
== log(a®™™ ""y==xsin"'t.loga
5 log ( )=5 g

logxzésin_lt.loga

Differentiating both sides w.r.t. t, we have
1dx 1

2 ="logax
)
dx _ o 1logax 1|
dt | 1-t
2)

-1
Again, y= Vas f

Taking log on both sides, we have
-1
logy = ! loga®® !

2

= logy:%xcos_ltloga

Differentiating both sides w.r.t. , we have
1dy 1 1 -1
——~=—log a x
ydt 2 142
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J1-t2

%:yx%logux

yxllogax—
dy_dy/dt_ ? -y
dx dx / dt xxllogax dx x
2 '1_[»2
OR
Letr‘, 1+x2
-1 T -1 :J
= tan |
]
Letx=tan6 = Gztanflzc
F——ttan
Now, }/=tan{ \
|L 0 -1"tan6
L
( y
\ tano }_1 secO 13 |
=tan""| |=tan
1| cos0 |k cos0 )
’ (
)
1(1-cos0 ) 1 2R -
=tan\|'—f=tan _— 1
\ sin® ) 2sing.cosQ Q (_) X (Tc‘
=tan 1(tan ) 2 B3
2 ) = tan -  <tan O<ta
> 1= g i
01 0 r
[= T 2 2 T
)||:> - <0< ‘
= =, -1
y=jtan"lx [ |
4 4
= dy 1 0 ( n ch ( n ch
_— = —€l-——,—|c|-—=,=
dx (1 +x?) L 2 47 4 2°2 J
15. Given x=a(cost+tsint)
Differentiating both sides w.r.t. x we get
ﬂ=a(—sint+tcost+sint)
dt
dx .
—=atcost .1
i (@)

Differentiating again w.r.t. t we get
2



dx =a(—tsint+ cost) = a(cost—t sint).

dt?
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16.

Again  y=a(sint -t cost)
Differentiating w.r.t. t we get

%=a(cost +tsint — cost)

%=at sint ..(i1)
Differentiating again w.r.t. t we get
2
d—§/= a(tcost+ sint)
dt
dy
Now, Y- d—/df [from (i) and (ii)]
dx %t
N ﬂ _atsint
dx atcost
= % =tant
X
Differentiating w.r.t. x we get
2
M =sec’t . ﬁ
dxz dx
1 sec2 t
=sec? t. = [from (7)]
dy  atcost
_ sec’ t
at
2 2 2 3
Hence d_zx =a(cost —tsint), d—¥= a(tcost + sint)and d—]z/ = 5€C t.
dt dt dx at

Let x, y be the distance of the bottom and top of the ladder respectively from the edge of the
wall.

Here, ﬂ=2C1rr1/s
dt

x2+y2:25

When x =4 m, l
2 2 2

4 +y- =25 = y°=25-16=9 Sm&,a\ ym

y=3m N
Now, x> +y2 =25

Differentiating w.r.t. t, we have
2x@+2yﬂ:0 = xﬂ+yﬂ20
dt dt dt d
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= 4><2+3><ﬂ:0
dt
ﬂ__S
dt 3

Hence, the rate of decrease of its height = % cm/s

17. If  x%-x=0
= x(x2 -1)=
= x=0orx?=1
= x=0or x=%1
= x=0,-1,1
Hence [-1, 2] divided into three sub intervals [-1, 0], [0, 1] and [1, 2] such that

x3-x>0 on [-1, 0]
x3-x<0 on [0, 1]
and x3-x20 on [1, 2]
2 0 1 2
Now I|x3—x|dx=jlx3—x|dx+j|x3—xldx+j|x3—xldx
-1 -1

=T(x - x)dx +} —x)dx+jl - x)dx

4] 2] 4]

f-GIHED-fo-o-6-3)

——t——= 2—-—+—
4 2 4 2 4 2
3 3 11
= _-_+ i
2 4 4
OR
Let =T _xsnt
0 1+Cos X
- In(n X) sin (1t — x) dx In(rc X) sin x dx J-n sin x dx
= TE —_——
1+ cos? (m—x) 1+ cos? x 0 1+cos?x
or n sin x dx sin x dx
2I:n-[0 1+cos? x ZIO 1+ cos” x

Put cos x = tso that — sin x dx = df. When x = 0, t =1and when x = n, t = — 1. Therefore, we get



380 Xam idea Mathematics—XI|

-7 -1 dt 1 dt —-a a 2a a
r=—1, 1+t2:n_[01+t2 [Qja fOydx==[ f(x)dx and f(x)dx=2j0f(x)dx]
2
= [tan ! t](l) —nftan '1—tan O]=n[g—0}=%

18. Let C denotes the family of circles in the second quadrant and touching the coordinate axes.
Let (- a, a) be the coordinate of the centre of any member of this family (see figure).

Equation representing the family C is AY

(x+a)2 +(y—u)2 =q? ..(1)

2.2 2 y (-a, a)

or x°+y° +2ax-2ay+a” =0 ...(i1)
Differentiating equation (if) w.r.t. x, we get X o X

2x+2}/ﬂ+2a—2aﬂ:0

dx dx
or x+yﬂ:a(ﬂ—l) v
dx dx Y
or a= * - (y' = ﬂj
+yy'y dx
-1

Substituting the value of a in equation (i), we get

x+yy' 2 x +yy' 2 x+yy' 2
NS Y- Wl o_ vy
y' -1 y' -1 y' -1

or [y’ —x+ gy +lyy —y—x -y =l +yy1?
or (x+y)” y %+ y)? = (et yy)’
or (x+1)? [(y)* +1]=[x+yy')?, isthe required differential equation representing

the given family of circles.
OR
Given differential equation is
2 d
x(x? - 1)7'1 =1,

S

x(2 -1)
_ dx
Cx(x-1)(x+1)

dy

= dy

Integrating both sides we get

_ dx
e e

_ dx )
- Y _J.x(x—l)(x+1) ()
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= Putti
ng
Putting

Putting

Hence

From (i)

1 A B C
=—+ +
x(x-Dx+1) x x-1 x+1
1 =A(x—l)(x+1)+Bx(x+1)+Cx(x—1)
x(x-1(x+1) x(x-1)(x+1)

1=Ax-1)(x+1)+Bx(x+1)+Cx(x—-1)

x=1weget 1=0+B.1.2+0 :>B=%

x=-1wegetl=0+0+C.(-1).(2)= C=%
x=0weget I=A(-1)1=> A=-1

1 -1 1 1
xx-DE+1) T x T2 -1 2+ 1)

1 1 1
y=J(——+ + ]dx

x 2x-1 2(x+1)

dx 1 de 1, dx
s IR Iy o

y=—logx+%log|x—l|+%log|x+1|+logc

2y=210g-‘|—+log‘x2 —1‘ +2logc
x

2
2y =log* -1 +logc2
xZ

x=2,y=0

0 =Iog}%{ +logc2

3
log 2 =—log >
g 84

Putting log ¢?=— log% in (i) we get

=

2
Taelx” -1 3
2y—log}—2{—log4
X
1 x>-1 1, 3
==lo - —log—
y=5°8 2 59875

19. Given differential equation is

(1 +x2)dy+2xy dx = cot x. dx
dy 2x cotx
A T A
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20.

It is in the form of % + Py =Q. Where
X

2x cotx
P= 7 9= 2
1+x 1+x
IF.=elPH
j = de
=e I+x

dz
=ej7 [Let 1+x%=2z = 2xdx=dz]
=elogz=elog(1+x2)
=1+ [Qelo8%=7z]
Hence the solution is
yxIL.F =[QxILF dx+c

t
= y(1+x2)=j © x.(1+x2)dx+c
1+x°
= y(1+x2)=jcotxdx+c
d
. y(1+x2)=J‘C0§x X
sin x
= y(1 +x%) =log|sin x| + ¢
. yzlogsinx+ c
1+x2 1+x?
Given,
- - -
a=p+af+28 b =38-2p+78 c=2f—$+4h
- - - - - -
Vector p is perpendicular to both a and b i.e., p is parallel to vector a x b.
55
N | 42 1 2 14
AxF= ; ;1 ; _5‘_2 ; —}‘3 . R N =328 § 148

- -
Since p is parallel to ax b

p = (328 - - 14)

Also, p.c=18

- (328 - §—148).28 - § + 4B =18

= n(64+1-56)=18 = 9u=18 or p=2
b =2(328 - $ —148) = 64 — 2§ — 288
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21. Let P (o, B, ) be the point at which the given line crosses the xy plane.

Now the equation of given line is
x-3_y—-4_z-1
2 -3 5
Since P (o, B, y) lie on line (i)
a-3 _pB-4_v-1

...(i)

=\ (sa
5 ) z (say)
= a=2A+3 B=-3rA+4
and y=51+1
Also P (o, B, y) lie on given xy plane, i.e., z=0
N 0.a+0pB+y=0
= 5L+1=0 =  A=-}%.
Hence the coordinates of required points are
1 13
()43
o -3 +3 5
1 23
=-3 (— —) +4=—
P=-3x"3 5

1
y=5><(—g)+1=0
i.e., required point in (E, 2 , O).
5°5
22. Total no. of cards in the deck = 52

Number of red cards =26

No. of cards drawn = 2 simultaneously

X = value of random variable =0, 1, 2

A(34.1)

[ e

B (5,1,6)

X or x; P(X) x; P(X) X P(X)
0 %Cyx*C, _ 25 0 0
¢, 102
1 ¢, x*c; 52 52 52
52C2 102 102 102
2 6Cyx*°C, _ 25 50 100
2, 102 102 102
Tx,P(X) = 1 5. 2p(x) = 122
5 PX) =10,

Mean = pu=Xx; P(X) =1
Variance =62 = Zx,?‘ P(X) - uz
12, 50 25

= =—=049
102 102 51

0
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SECTION-C

23. The given system of equation can be represented in matrix form as AX = B, where

2.3 3] [x] [ 5
Ajl 2 71 |,XL|J|,BJ=|—£
5 - 2l L) Ll
2 3 3
Now lal= -2 1|=2(4+1)-3(2-3)+3 (-1+6)
3 -1 -2
=10+15+15=40=0
1
= (— 1+1 = =
Cll (1) 1 _2‘ 4+1 5
1
— —l 1+2 —_ (D _ =
Cp=(1) 3_2‘ (2-3)=5
-2
=_l 1+3 — (_ —
Cia=(D ™, _1‘ (-1+6)=5
3
— (_1)2+1 = _(_ —
C21 1) 1 _2‘ (6+3) 3
3
= (-1) 2 =(4-9)=-1
Cp ) 3_2‘( 9) 3
2 3
=(-1)**3 =—~(2-9)=11
Cyz=(-1) 3_1‘ (-2-9)
3
—(_1)3+1 — —
2 3
Csp = (-1) %2 ‘=— -3)=1
3= (1) 11 (2-3)
2 3
Can = (=1 3+3 ‘=_4_ =_7
33 ) 1 _2 3
5 5 517 [5 3 9]
AdjA=|3 -13 11‘ ={5 -13 1’
19 1 -7 [5 11 -7]
(5 3 9}
A1 =L ggia=-1l5_13 1

| Al

0 [5 11 —7J
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24.

RIS
M

|
l
(25 12 + 27}

=1lo5 15 13
40_25—44—21
i 401
L
40__40J
X 1
WMQ |
SRRl
]

Equating the corresponding elements we get
x=1,y=2,z=-1

Let r and & be the radius and height of right circular

cylinder inscribed in a given cone of radius R and height—

H. If S be the curve((ksgl;f)ace area of cylinder then
S=2mh R QA AOC~ AFEC
= S=2nr. .H OoC A0
R ~ EC, Fg
2nH 2
= S==—""—(rR-r") R H
we get R R
Differentiating both sides w.r.t. 7, _(R-1r.H |
dr R =h"
a5 _ZmH (p o
For maxima and minima
ds
R
= 27 R 2y =0 5
= R-2r=0 = r= 5
d
2
Now, d—2= 2t 6~ 9
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R . .
Hence forr = ) S is maximum.

i.e., radius of cylinder is half of that of cone.

OR
Let the length, breadth and height of open box with square base be x, x and & unit respectively.
If V be the volume of box then

V=xx.h
— A V=x%h (i)
Iso C2=x2 + 4xh
2 2
¢ —-x
h=
= 4x
Putting it in (i) we get
2,2 2 2 3 h
po Xt =X x7 .
4x 4 4
Differentiating w.r.t. x we get
av_c? _3x?
dx 4 4
Now for maxima or minima
av_
dx
¢ 3x? 3x2 (2
= — =0 = —_—=—
4 4 4 4
2
= x2 =£3_ = x= C
d? 6x  3x V3
Now, =——=-—
dx 4 2
dx? e 2.3 '
VG
Hence, for x = —£_ volume of box is maximum.
J3
_ 2 4?2
=C Ix % =2 2 y _ c
cc 3 4c 2 3
AT

4

7
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Therefore maximum volume = x2.

e &
3 243 6J3
25. Letsin ' x=z=>x=sinz
N L S
V1 -x2
I xsin_ jz. sinz dz

=-zC0Sz + I coszdz

=-2C0Sz + Sinz+ ¢

=—sin T xV1-x2 +x+c¢
—x-Vl1-x%sin"x+c [ cosz=x/1—sinzz=\/1—x2]

Now let 2 = OR + +
(x-0*d+ 3) XAl (xBp? x€3

. x2 41 A(x = 1)(x + 3) + B(x + 3) + C(x — 1)
(x-D*(x+3) _ (x-1)2(x+3)

= x2 +1=A(x —1)(x + 3) + B(x + 3) + C(x — 1)? ..(i)

Putting x =1 in (i) we get
= 2=4B =>B==—

Putting x = -3 in (i) we get

10=16C
- oo 10 5
16 8

Putting x = 0, B=_1, C =" in (i) we get
28

1=A(-1).(3) +1x 3 +%(—1)2

=-3A+ 3+§

2 8
= 3A=w—1=£—1=2
8 8 8

= A=é
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2 = + =+
(x-0%de 3) 8(x31) x17)2  8(x5 3)

J‘ x? 41 _J‘( 3 1
——dx= +
(x-1%(x+3) 8(x-1) 2(x-1)2
31 dx 1 -2
=2 2f(x-172%4
8 x—1+2'[(x ) g
3 1
=21 —1|-
g O8R5 5 %

26. Le’tR:{(x,y):x2 +y2 <4, x+y=2
= R={(x,y):x2 +y2 <4 nf{(xy)x+y=2
ie, R=R; NR, where
Ry :{(x,y):x2 +y2 <4}and R, ={(x, y):x +y =2}

For region Ry

+ dx
8(x + 3)}
51 dx

x+3

+§log|x+ 3+c

Obviously X%+ yz =41is a circle having centre at (0,0) and radius 2.

Since (0,0) satisfy X%+ y2 < 4. Therefore region R; is the region lying interior of circle

X2+ y2 =4

For region R,
0 0 2
Yy

x + y = 2is a straight line passing through (0, 2) and (2, 0).
Since (0, 0) does not satisfy x + y > 2 therefore R is that
region which does not contain origin (0, 0) i.e,, above

thelinex +y =2 !
Hence, shaded region is required region R.
Now area of required region
=T 4-x dx—T(Z—x)dx
0 5 0
1 7 2 1 1(x 2 2 | x? ?
=[—x 4—-x" +=4sin" (—ﬂ =2[x], +| —
2 2 2/ 1o 0|2 .

_ . -1 4
=[2sin 1—0]—2[2—0]+[E -‘

—oj—_zx"—4+2=n—2

-2

+y:2
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27. Given lines are

x—1 y-2 z—3
-3 2k 2
x-1 y-2 z-3
k1 5

()

...(ii)

-

%
Obviously, parallel vectors b and b, of line (7) and (ii) respectively are:

by = 35— 2k + 2B
= lz=kf+}+5§

- >
Line (i) L (ii) = b, L b,

-
- by by =0 — 3k-2k+10=0
- 5k+10=0 = k:__150:2

Putting k =2 in (i) and (i7) we get
x-1 y-2 z-3
342
x-1 y-2 z-3
2 1 5
Now the equation of plane containing above two lines is

Pc—l y-2 z—3"‘

-3 -4 2 =0

L 2 1 5 J

(x=1)(202)-(y-2) (-15-4)+(z-3) (-3+8)=0
-22(x-1)+19(y-2)+5(z-3)=0
-22x+22+19y-38+52-15=0

-22x+ 19y +5z-31=0
22x - 19y -5z +31=0

b Uy

M _¥YTh 277
a1 bq 1

r=Xp Y-y z—7n

and

x
Note: Equation of plane containing lines

X=Xy Y-Ya Z2-%Zp b
= = is| ay 1 €1

ap by €
ap bz c

28. Consider the following events:

E; = Getting 5 or 6 in a single throw of a die.
E, = Getting 1, 2, 3, or 4 in a single throw of a die.
A = Getting exactly one head.
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We have, P(E;) =%:l3, P(E,) _4_2

P(A / E|) = Probability of getting exactly one head when a coin is tossed three times

a2

P(A / E,) = Probability of getting exactly one head when a coin is tossed once only = %

Now,
Required probability = P(E, / A) -
P(Ey) P(A/ Ey) 3 x P
1 1 2 2 IXgroy X3y
1
3 1 24 8
1,173 1 n
8 3
29. Let the mixture contain x kg of Food I and y kg of Food IL
According to question we have following constraints:
2x+y>8 ()
x+2y>10 ..(i)
x>0 .. (1)
y=0 ...(1v)
It z be the total cost of purchasing x kg of Food I and y kg of Food II then
Z=5x+7y ()

Here we have to minimise Z subject to the constraints (i) to (iv)
On plotting inequalities () to (iv) we get shaded region having corner points A, B, C which is
required feasible region.

Now we evaluate Z at the corner points A (0, 8), B (2, 4) and C (10, 0)

Corner Point Z=5%+1T7y
A (0, 8) 56
B (2 4) 38 — Minimum
C (10, 0) 50 )

Since feasible region is unbounded. Therefore we have to draw the graph of the inequality.

5x+7y < 38 ...(vi)
Since the graph of inequality (vi) is that open half plane which does not have any point
common with the feasible region.
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RERERY <afif Y

So the minimum value of Z is 38 at (2, 4).
i.e., the minimum cost of food mixture is ~38 when 2 kg of Food I and 4 kg of Food II are

mixed.
setll
10. RxH$+5f=—FF%+0=-1+0=-1
19. Let cos_1é=x cos‘lE: [x, v €[o, ]]
' 5 3 e
4 12
= cosx——, cosy——
= |1- = 12
sinx = , siny = T3 [Qx, y €[0, 1] = sin x and sin y are +ve]
= smx——, smy——
Now cos(x+y)—cosx.cosy—smx.smy
4 12 3 5
=—X———X —
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= cos(x + )=£
Y 65

=cos ! ﬁ) [ B 1}

= X + Y= cos (65 Q65€[ 1]

Putting the value of x and y we get

cos 12 4 cos 112 o571 (ﬁ) Proved.
5 13 65

20. Refer to CBSE Delhi Set-I Q.No. 19.

21. Given differential equation is dy + y cot x = 4x cosecx and is of the type % + Py =Q where
x

P = cot x, Q = 4x cosec x

LF. = /P&

LF. = efcotxdx _ eloglsinxl —sin x
Its solution is given by
= sinx.y= I4x cosecx.sin x dx

. 4x? . 2
= ysmx:j4xdx:T+C = ysinx=2x" +C
Nowy:OWhenng
2 2

0=2x"_4+Cc=c=-2
4 2

Hence, the particular solution of given differential equation is
2
: 2 T
ysinx =2x" - >
22. The equation of line passing through the point (3, — 4, -5) and (2, -3, 1) is
x-3 y+4 z+5
2-37-3+4 145
x-3 y+t4 z+5

=

(i)
-1 1 6 A (3, -4, -5)

Let the line (i) crosses the plane 2x + iy +z =7 ...(ii) at point P (a., 8, v)
Q P lies on line (i), therefore (o, 3, ) satisfy equation (i)

w-3 P+4 y45 \
_PrE_¥to
o1 e & P (@)
= o=-A+3
7

B=r-4 2X+y+z=
y=6A-5
Also P (o, B, v) lie on plane (i7)

B (2,-3,1)

200 +B+y=7
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= 2(-A+3)+(A—4)+(6L-5)=7
= 2A+6+A—4+6L-5=7
= 5.=10 = A=2

Hence the co-ordinate of required point Pis (-2+3,2—-4,6 x2-5)i.e, (1, -2,7)
28. The given system of linear equations may be written in matrix form as:

AX =B
NSNS
ie., 2 3 1194
3 -1 =10
L1 L ]
1 1 -1
Now, [Al=[2 3 1
3 -1 -7
—1(=21+1)=1(=14-3)-1(=2-9)
=-20+17+11=8=0
Cy=-20 Cp=17 Ciy=-11
Cy=+8 Cp=-4 Cpy =4
Cy=4  Cyp=-3 Cy=1
[—20 17 117 [-20 8 4
AdjA=| +8 -4 4|=117 -4 -3
[4 _3 1J L—n 4 1J
1 20 8 |
4= 1A g 1= Bl adja=+17
4 3
-1 4|
1JNow AX =
Il gl | gl | gl |

L ke
( h L R 0 st Fo1 o IS T

LzJ |-11 4 1| 1] [-33+40+1] |8 [1]
On equating, we get
x=3y=12z=1
29. Let Q (0, P, v) be the foot of perpendicular from P to the given plane
2x+4y z=2 (1)
Let P’ (xq,y4 ,211) be %he%mage of P in the plane (i) b

Now  PQ=(o—7)+(B—14)} +(y -5k

Also, Normal vector of plane (i) is



P (7,14, 5)

Q (o, B, v)

2Xx+4y—-z2=2

P' (X1, Y1, 21)
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10.

- >
Since PQ Il N
a-7 _p-14_v-5

2 4 -1
= a=2A+7

=L (say)

=

B=4r+14
y=-A+5

Q(a, B, v) lie on plane (i)

20 +4B—y=2

220 +7) + 441 +14) - (-1 +5) =2
4A+14+16A+56+A1—-5-2=0

210 +63=0
21n =-63

= A=-3

= the coordinates of Q are (2x(-3)+7, 4x(-3)+14, —(-3) +5) i.e, (1, 2, 8)

<. Length of perpendicular = J(7 ~1)% +(14-2)2 +(5-8)°

Also Q (1, 2, 8) in mid point of PP’

Hence the required image is (-5, 10, 11).

)
2 6 y O

- [0 2x}{1 2}:
24y 6]

= —
1 2x42l

L 1L

=4/36+144+9
=4189 =3v21
7+x1
= = x1=—5
2
14 +
2
g=2"%1 1
2
Set=lll
5 6"
1 8
5
1 6]
5 8
p
6]
8
i

Equating the corresponding elements we get

2+y=5
y=3

and 2x+2=28
and x=13



x+y=3+3=6.
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19. Q x=a (cost + log tan iw

) ) Differentiating w.r.t. f, we

( )

get

:aj—sint+;l:u J—sint+ L]
b

LL ZSiriz.co_ | | sin t]

dx ‘(1 —sin? t? cos? t
= a
( sint sin t

—=q =
dt

Q y=asint
Differentiating w.r.t t, we get
dy dzy
Y =a.cost = __ Y =-aqgsint
2sint
ﬂ:d}//dt:acogg‘ sin — tan §
dx dx / dt a COS2 t

d dt Ixsint 1 )
—yzseczt.—zseczt. =—sec4t.smt

dx? dx acos~t 4

Hence, u =—gsintand
dt? dx? a
20. The equation of the line passing through the point (3, 4, -5) and (2, -3, 1) is
x-3 y+4 z+5
2-3 -3+4 1+5
x-3_y+t4_z+5 (i)
-1 1 6
Let the line (i) crosses the plane 3x + 2y + z + 14 =0 ...(i7) at point P((x, B, 7).
Q P lie on line (i) therefore (a., B, y) satisfy equation (i)

a-3 B+4 y+5 A3 -4.-5)
= N 6 _k(saY)

= oa=-A+3 B=A—-4and y=6A-5
Also P (o, B, v) lie on plane (ii) \P(OLBY)
- 300+ 2B +y+14=0 P

= 3(-A+3)+2A—-4)+(6A-5)+14=0
BL+9+20-8+61L-5+14=0
50+10=0 = A=-2 B (2,-3,1)

d2y _ sect tsint

=

Uy
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21.

Hence the coordinate of required point P is given as
(2+3,-2-4,6x-2-5=(5-6,-17)
Given differential equation is

xﬂ—y+xsin(z)=0

dx x
= ﬂ_l+sjn(l):() (l)
dx x x
It is homogeneous differential equation.
Let LANEHEN Y =0x
x
= 4y _ v+X do
dx dx

Putting these values in (i) we get

dv .
v+x——v+sinv=0

dx
dv . dv .
= x—+sinv=0 = X— =-sinv
dx dx
- .dv _ —dx
sinv X
dx
= cosecvdy=——
X
Integrating both sides we get
dx
= Icosecvdvz— "
X

= log|cosecv— cotv|: —loglxl+c

cosec? — cotﬁ{ +loglx|=c
x x

= log

Putting x =2, y = n we get

= log|cosec }/2 - cot 7/2| +log2=c

= logl+log2=c Q log1=0]
= c=log2

Hence particular solution is

y

log|cosec = — cotﬁ{ +log|x| = log 2
X x

= log‘x.(cosec% - cot%) ‘ =log?2

= x(cosecz - cotzj =2

X X
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22. LHS = Cos -1 E +sin g
12)2 13
=sin" +sin” —
13 5
, 13
=sin" =
5
=sin ~ — + sin” —

H

als [ -2
| 13 25 5 169
1[5 4.3 12

=sin

=sin

=sin~ 1 56} RHS
| 65
28. Givenline is

r=-$+3f+Rra@b+3f-B

It can be written in cartesian form as
x+1=7y-3=z-1
2 3 -1

%Jl J ]
=

1[20 , 361
— X — Slrl
1375 5 13)° |65 65

Let Q (o, B, v) be the foot of perpendicular drawn from P(5, 4, 2) to the line (i) and P’ (x,, y,,z,)

be the image of P on the line (i)

Q Q (o, B, v) lie on line (i)
oc+1_[3—3_y—1=
5" 3 = — A (say)

= az2k§1;3:32§+3and$y:—}»+1
Now PQ=(a —5)i +(p —é))] +(y - 2)k
Parallel vector of line (i) b = 28 + 3} — B
> >
Obviously PQL b

PQ.b =0
20a-5+3B-H+(-(r-2)=

= 200-10+38-12-y+2=0
= 20+ 3B -y -20=0
= 2020 —1)+ 33k + 3) = (-A +1)—20=0

P (5, 4, 2)

Q(a, B7)

(l@: i 3J/\+ R+ (2’|/\+ 3jA— Q)

O P' (Xy, Y1, Z1)

[Putting o, B, v]
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= AN-24+9A+9+A-1-20=0
= 140 -14=0 = A=1
Hence the coordinates of foot of perpendicular Qare (2x1-1, 3x1+3,-1+1),i.e.,(1,6,0)
.. Length of perpendicular = \/(5 - 1)2 +(4 - 6)2 +(2- 0)2
=4J16+4+4
= /24 = 2/6 unit.

Also since Q is mid-point of PP’

x1+5
1: :>x1=—3
2
o=t g
Zl+2
O— 2 = Z1:—2

Therefore required image is (-3, 8, -2).
29. The given system of linear equations may be written in matrix form as
AX=B Where

PP P I ]

b= ST

13 4
Now, |[A|]=|2 -1 3
1 2 -3

=3(3-6)—4(-6-3)+7(4+1)
=-9+36+35=62%0

Cyy = (D™ _21 _33 =3-6=-3
Co= (™27 2 =6-3=9
Ciz=(1™ i _21 =4+1=5

Cop = (-1 ;L _73 = (-12-14)=26
Cpp = (-1)*2 f _73 ‘ =—9-7=-16
Cyy=(-1)*" f ;l‘= —(6-4)=-2
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4 7
— (_1)3+1 _ _
C31 (1) 4 3‘ 12+7=19
37
Cyp = (-1)>*"2 ) 3‘=—(9 -14)=5
3 4
Cys-(ay ™ ) _1‘=(—3—8)=—11
-3 9 57
l26 —16 2|
|19 5 -11]
(—3 26 19}
=l9 16 5
5 -2
11— a1
1
_P |
-3 26 19
= 0 -16 5
|5 -2 -11]
. AX=B
= X=A"'B
x] 62[3 26 19”41
z1_ 1
= L/ —_{9 -16 5 '3
L) L -2 -ujls]
(—12 ~78+ 152]
=1 36+48+40
62| 20 +6-88
X 62
= U=L[12J
N
z
| -62]
FRES
A
| 2|LZJ [-1]

Equating the corresponding elements we get
x=1, y=2, z=-1




CBSE Examination Paper
(Foreign 2012)

Time allowed: 3 hours Maximum marks: 100

General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A
comprises of 10 questions of one mark each, Section B comprises of 12 questions of four marks each
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks each
and 2 questions of six marks each. You have to attempt only one of the alternatives in all such questions.

5. Use of calculators is not permitted.

Set—|

SECTION-A
Question number 1 to 10 carry 1 mark each.
1. If the binary operation * on the set Z of integers is defined by a * b =a + b — 5, then write the
identity element for the operation * in Z.

2. Write the value of cot(tan ' a + cot ™' a).
3. If A is a square matrix such that A% = A, then write the value of (I + A)? - 3A.
2 -1 10

4. Ifx[3]+ y[ 1 } = [ 5 }, write the value of x.
5. Write the value of the following determinant:

102 18 36

1 3 4
17 3 6

6. If I (x _21) e* dx = f(x)e" + ¢ then write the value of f(x).
x

7. If jl 3x2dx = 8 write the value of ‘a’.
0

8. Write the value of (5 x }) B+ (f X l%) $
9. Write the value of the area of the parallelogram determined by the vectors 2% and 3}.
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10.

Write the direction cosines of a line parallel to z-axis.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

14.

15.

16.

17.

18.

19.

If f{x) = ?x—ti' X # %, show that fof(x) = x for all x = % . What is the inverse of f?

Prove that: sin ™' (@j =sin! ( S5 ) + cos ! ( g)
65 13 5
OR

Solve for x:

2 tan ' (sin x) = tan ! (2 secx), x # %

Using properties of determinants, prove that
a a+b a+b+c
2a  3a+2  4a+3b+2c |=a’
3a 6a+ 3b 10a + 6b + 3¢

m+n

, prove that dy -¥
x x

Ifx"y" =(x+y)
-1
Ify=e"" *,-1<x<1, show that

2
(1 —xz)ﬂ—xﬂ—azyzﬂ

dx*  dx
OR
If x1+y+yv1+x=0-1<x<1,x#y, then prove thatﬂz— ! >
dx  (1+x)
Show that y =log (1 + x) — 22x , x> —11is an increasing function of x throughout its domain.
+x
OR

Find the equation of the normal at the point (am?, am?) for the curve ay?=x>.

Evaluate: Ixz tan ! x dx
OR
3x — 12 dx
(x+2)

Evaluate: I

Solve the following differential equation:

-2/x
R [ SR
Vx o Wx|dy

Solve the following differential equation:

3e” tan ydx + (2 — e*) sec’ ydy =0, given that when x =0, y =£.
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20.

21.

22,

- - - > > > -
Ifa= 35+4§+51§ and B = 2$+§— 4I§, then express B in the form  =f,+p,, where B, is
—
parallel to g and f3 , is perpendicular to ;.

Find the vector and cartesian equations of the line passing through the point P (1, 2, 3) and
- -
parallel to the planes r .(5—}+ 21%) =5andr .(35+} + ﬁ) =6.

A pair of dice is thrown 4 times. If getting a doublet is considered a success, find the
probability distribution of the number of successes and hence find its mean.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

29.

Using matrices, solve the following system of equations:
x-y+z=4 2x+y-3z=0x+y+z=2

OR
3 -1 1 1 2 -2

A7 ='-15 6 —51andBJ—1 3 0—|,ﬁnd(AB)‘1.
[ 5 -2 2J [0 2 1

Show that the altitude of the right circular cone of maximum volume that can be inscribed in

a sphere of radius R is %

Find the area of the region in the first quadrant enclosed by x-axis, the line x =./3 y and the
circle x* + y* = 4.
Evaluate: Jg(x2 + x)dx

1

OR

/4
Evaluate: éL " cos’ X dx
Find the v tS?SeqﬁéLtﬁ)ﬂ%f the plane passing through the points (2, 1, -1) and (-1, 3, 4) and
perpendicular to the plane x — 2y + 4z = 10. Also show that the plane thus obtained contains

the line 7 =~ + 33 + 48 + 1(3% - 2§ — 5B).

A company produces soft drinks that has a contract which requires that a minimum of
80 units of the chemical A and 60 units of the chemical B go into each bottle of the drink. The
chemicals are available in prepared mix packets from two different suppliers. Supplier S had
a packet of mix of 4 units of A and 2 units of B that costs ~10. The supplier T has a packet of
mix of 1 unit of A and 1 unit of B costs ~4. How many packets of mixed from S and T should
the company purchase to honour the contract requirement and yet minimize cost? Make a
LPP and solve graphically.

In a certain college, 4% of boys and 1% of girls are taller than 1.75 metres. Furthermore, 60%
of the students in the college are girls. A student is selected at random from the college and is
found to be taller than 1.75 metres. Find the probability that the selected student is a girl.
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10.

19.

Set-l
Only those questions, not included in Set I, are given 3ab
If the binary operation * on set R of real numbers is defined as a*b = """, write the identity
element in R for *. 7
Evaluate: J‘# dx
1+ cos2x

If xy7 = (x + y)*, prove that dy _ g

dx x

20.

21.

22,

28.

29.

Find the particular solution of the following differential equation:

e” l—yzdx+zdy:0, x=0,y=1
x

- -> - — — > > — —
Ifo=3i—jand B =2p+§— 3k, then express B3 in the form =, + B ,, where B, is parallel
-
to 07 and B, is perpendicular to a.

Find the vector and cartesian equations of the line passing through the point P (3, 0, 1) and

- -
parallel to the planes r .($ + 2}) =0 andr .(3} - l%) =0.

Find the area of the region in the first quadrant enclosed by x — axis, the line y = ,/3x and the
circle x* + y* =16.

Find the vector equation of the plane passing through the points (3, 4, 2) and (7, 0, 6) and
perpendicular to the plane 2x —5y — 15 = 0. Also show that the plane thus obtained contains

the line r =9 + 3§ — 28 + 2.8 — § + B).
Set-lll

Only those questions, not included in Set I and Set II are given

9.

19.

20.

21.

22,

28.

29.

If the binary operation * on the set Z of integers is defined by a* b =a + b + 2, then write the
identity element for the operation * in Z.
If x'®y? = (x* +y)", prove that 4y _ ﬂ
dx x
Find the particular solution of the following differential equation:
(x? —yxd)dy + (y* +x*yH)dx =0 y=1,x=1
Find the distance between the point P (6, 5, 9) and the plane determined by the points
A(3,-1,2),B(5,2,4)and C (-1, -1, 6).
The two adjacent sides of a parallelogram are 2% - 4} +5Rand $ - Zf — 3. Find the unit vector
parallel to one of its diagonals. Also, find its area.
Using the method of integration, find the area of the AABC, coordinates of whose vertices are
A (2,0), B(4,5) and C(6, 3).

Find the equation of the plane passing through the points (2, 2, 1) and (9, 3, 6) and perpendicular
to the plane 2x + 6y + 6z = 1. Also, show that the plane thus obtained contains the line

F =4 35+ 3R+ A (78 +§ +5R).
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—V/\sSolutions

Set-l
SECTION-A
1. Lete eZbe required identity
: axe=a YaeZ
= a+e—-5=a
= e=a-a+5
= e=5

_ - T - -
2. cot(tan Ya+ cot™! a)=cot(5—cot Y4+ cot 151)

=cotX=0
2

[Note: tan ! x+ cot ™ x = %%V xeR]
3. (I+A2-3A=I1*+A?+2A-3A
=17+A*-A
=I’+A-A [Q A%=A]
=P=1.1=1I

B |4. |GTve
REI ﬂjmﬁHlL 5

L
(24 [=y]_[10]
=

L3xﬂ ﬂ yJ' ﬂ 2]

yT Fi L3J
+y| 5]

Equating the corresponding elements we get.
2x -y =10 (i)
3x+y=5 ...(iM)
()and (i) = 2x -y + 3x+y=10+5
=>5x=15 =x=3.
102 18 36
5. LetA=| 1 3 4
17 3 6
Applying R; >R, —6R;
0 0 0
A=|1 3 4(=0 [Q R, is zero]




17 3 6
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6. Given j(x_zl)ex dx = f(x).e” +c¢
x
1 1)
= ——— et dx =f(x).e” +
j(x 2 e dx = f(x).e c
= L +c=f(x).e" +¢
x

Equating we get
1
fx)==
x

[Note: J.[f(x) +f(0)]e =f(x)e* +]
7. Given f3x2dx:8
0
= 3(&1 =8
= a%:38J0: a=2

8. PxhHRexhS=RR+5S

=1+1=2
-

d - - -
.b=lallbl cosB. Alsolil=ljl=Ikl=1]

N
[Note a
9. Required area of parallelogram = ‘2$ X 3}‘

=6lf x SI=6lRI

= 6 square unit.

- -
[Note: Area of parallelogram whose sides are represented by sandbislax bl ]

10. The angle made by a line parallel to z axis with x, y and z axis are 90°, 90° and 0° respectively.

The direction cosines of the line are cos90°, cos90°, cos0°i.e 0,0, 1.

SECTION-B
11. Givenf(x) = ééx il 2 , X ;t%
x —_—
4x+3
fof @) = (F) = f [ — 4}

4(4x+ 3J+
6x—4 _16x+12+18x—12_34x

6x—4

= = =X
6(4“3} A 24x +18 —24x +16 34
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Now for inverse of f,
4dx + 3

et y_6x—4

oxy—4y=4x+3

=x(6by—4)=3+4y =

Inverse of f is given by

4x+ 3
-1

X) =
[ I

12. Let sin™ (i) =, cos™! (E)
13 5

. 5 3
= sino=-—, cospf ==
13 5

2 { 2
= coso = 1—(2) ,sinf = 1—(2)
13 5

p

6xy —4x =3 + 4y
4y + 3

6y —4

X

12 . 4
= Ccoso =—, s1nB:_
13 5
Now sin (o +p) =
sin o .cosf + cosa . sin
~B5 312°4
135 135
15 48 63
= 4+ =__
65 65 65
= a+B=sin’1(§)
65

Putting the value of o and § we get

15 a3 1 (@)
65

sin. —+cos  —=sin
13 5
OR
Given, 2tan” (sin x) = tan - (2 secx)
_ 2sin x _
= tan 1(+2 =tan"’ (2 sec x)
1-sin”x
. X
= 2 sin =2secx
[ —sin2 x
X# O—|
2 2sinx
= CO0s™ X =2secx =
= sin x = .cos? x =
cos x
= tanx =1 =

[Q xiﬁ = 1-sin

2

2

2

sin x = secx.cos” x

sin x= cos x
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a a+b a+b+c
13. L.H.S. =|2a 3a+2b 4a+ 3b + 2c
3a 6a+ 3b 10a + 6b + 3¢
a a a+b+c a b a+b+c
=2a 3a 4a+3b+2c|+|2a 2b 4da+ 3b+2c
3a 6a 10a+6b+ 3c| |3a 3b 10a+6b+ 3¢
1 1 a+b+c 1 1 a+b+c
=a*2 3 4a+3b+2c|+ab2 2 4da+3b+2c
3 6 10a+ 6b+ 3¢ 3 3 10a+ 6b+ 3¢
1 1 a+b+c
=a®|2 3 4a+3b+2c|+ab.0 [Qe1 =¢, in
seconddet.] 3 6 [10a+6b + 3¢
1 1 a+b+c
=a®2 3 4a+3b+2c
3 6 10a+ 6b+ 3¢
1 1 a 1 1 b 1 1 ¢
=a®2 3 4a|l+a*2 3 3h+a*cl2 3 24
3 6 10a 3 6 6b 3 6 3¢
1 1 1 1 1 1 1 1 1
=a®.a|2 3 4|+a’b|2 3 3|+a*c|2 3 2
3 6 10 3 6 6 3 6 3
3 b ) ) { Qc, =c; in second
=a”|2 3 4|+ab.0+a"c0 det.—|L o —¢ inthird|
3 6 10 e
det.J
1 1 1
=a’|2 3 4
3 6 10
ApplyingC, »C, —C; and C3; - C; - C; we get
1 00
a’l2 1 2
3 37

Expanding along R; we get
=4°1(7-6)-0+0
=q 3
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14.

15.

m+n

Given "yt =(x+y)

Taking logarithm of both sides we get
log(x™.y")=1log(x +y)
= logx™ +logy" = (m+n).log(x + y)
= mlog x +nlogy=(m+n).log(x+y)
Differentiating both sides w.r.t. x we get

m ondy_min (“ﬂj

m+n

x ydx x+y dx
m m+n (m+n n]dy
= — = = —— | ==
x x+y \x+y yldx
= mx+my—mx—nx_(my+ny—nx—ny} dy
x(x +y) y(x+y) dx
N my—nx:my—nx.ﬂ
x(x+y) y(x+y) dx
N ﬂ:my—nx y(x+y)=z
dx x(x+y) my—-nx x
We have, y= s x
Taking log on both sides
logy=alogcos ' x
Differentiating w.r.t. x, we have
lﬂ:ax _1
y dx 1-x°
dy _ _—ay (@)
P
Again differentiating w.r.t. x, we have
1
(ll—xzﬂ—yx !
_a|><—2x|dfiyx v ’ |
| 2 1-x |
dx? (1-x2)
e
d’y —ay X
2 2
= (1_x )d%—2=—a 1-—x° x |1_x2 1_x2
2 |
= 1-x? y=a2 A
( )dx N

2
- x%% —a’y+ x%[From @]
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We have,
d’y _dy
1-xH—L - x=L_4%y=0
( x)dx2 X Ty
OR

Given, x,/1+y+yJ1+x=0

= x Try--yirx

Squaring both sides, we have
X (1+y) =y (1+x)

= X +xfy=y ray? =57 —y? =xy (y - %)
= x+y+xy=0 Qx = y]
X
= =—
y 1+x

Differentiating w.r.t. x, we get

dy _(A+0(=DH+x_ -1
dx  (1+02  1+29°
16. Here f(x):log(l+x)—i [Where y = f(x)]
2+x
o 1 Te+xa-x]
- A 2[ (2+x)? J
_ 1 _2(2+x—x)= 1 ~ 4
1+x (2+x)2 T+x (2+x)°
_4+x’ +dx—4-dx x?

x+D)(x+2? (4D +2)°

For f(x) being increasing function

f'(x)>0
= 5 , >0 = . 2 ,>0
(x +1%x +2) x+1 (x¥2)
= >0 2 >0
x11 %xxz)z l
= x+1>0 [Q1>0]
= x+1>0 or x>-1
2x

ie, f(x)=y=log(l+x) - > x

is increasing function in its domain x > -1 i.e. (-1, «).
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OR
Given, curve ay2 =x°
We have, Zayﬂ = 3x?
dx
2
N dy 3%
dx 2ay
dy 3xa’m* _ 3m

—at(amz, am3) = =—
2a x am? 2

1 1 2
Slope of normal = — =—__ =-_"
Slope of tangent 3m 3m
2
Equation of normal at the point (am?, am?) is given by
y—am ? 2
x—am®>  3m
= 3my — 3am®* = - 2x + 2am’
= 2x + 3my—am2 (2+3m2):0

Hence, equation of normal is

x + 3my 1amx(32+ m) 0x3

17. _[x tan~ xdx—t dx

_ 14X
3 3
[ 1
_x’tan”’ __j( ) ' |
xZ+1 | . |
|1 22 :x3 |
3
x” tan x—l[fxdx—j 2x dx] | | _x|
3 3 x*+1 txl
_xJ
xPtan"x 1 £+l dz
3 3 2 3°2 ’» |
| 2
xtantx x* 1 bt x =z
=~ -~ +-loglzl+c¢ |:> 2xdx

3, -1 2
=w.—x—+% log x2+1+c

366|| -
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OR
Let 3x—12: A N B ;
(x+2) x+2 (x+2)
3x-1 A(x+2)+B
x+2? (x+2)?
= 3x-1=A(x+2)+B
= 3x-1=Ax+(2A+ B)

Equating coefficients, we get
A=3, 2A+B=-1

= 2x3+B=-1
B=-7
= 3x -1 3 7

(x+2)?7 x+2 (x+2)72

j3x_1 dx:j 3 dx—j 7 dx

= (x+2)* x+2 (x +2)2
-1
=310g|x+2|—7%+c
7
= 3logl|x + 2|+ +c
(x+2)
18. Given [e'zﬁ—Lj dx =1, x#0
= & o T
dx x Y
dy e oV
= dy+ Woy=e "
X
It is linear equa%n of foﬁ%+py=Q.
x
Where P=1,6Q=e¢ o
I F.\Eefpdx el
1
[—=dx
e Yx
1
Jx 2dx
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19.

20.

Therefore General solution is

=

=

y.e?* =[QxLFdx+c

,2\/}
y.ez‘/; =I8T.ez‘/; dx+ ¢
x

y.62ﬁ=1ﬁ+c = v 2Vx 451/2“ e
/
y.ez‘/;=2\/§+c
3e* tanydx + (2 — e*) sec® ydy =0
(2- e")sec2 ydy=-3e" tan ydx
dy= o) dx - Iseczydyzg,J—e"dx
Ea ny = g2—ex +logc tan y

log ltan 1 = log|ck2 —e’ )| ’
|

tany=c(2—-e")?

Putting x=0,y :34 we get

=

T 3
tan— =¢(2 —e°
1 ( )

1
1=8c = c=—
8
Therefore particular solution is
(2-e*)’
tany =-———.
Y 8

Q

=

=

— -
B, is parallel to a.

- -
Bi1 =Ao where X is any scalar quantity.

B, =318+ 41) + 58

N

=

=

25+ 5 ab=(308 + 1 +508) + B,

B.=(2- 308+ — ) - @ +50)R

- >

Itis givenf3, La

=

(2-31).3+(1—4%).4—(4+5)).5=0

= 6-9A+4-16AL-20-25AL=0
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= -10-50A=0 = A=—
ThereforeB_; :—§$+§;—ﬁ
g 3 4
ﬁ2=(2+g)$+(1+g)}—(4—1)}$
=1§§+2f—3é
5 5
Therefore required expression is
_( 3¢ 4 134 9
@5 -ab=(-25-25- 1)+ (28+25- 58]

21. Letrequired cartesian equation of line be
x-1 y-2 z-3

(i)

a b c
Given planes are

r.(¢-$+2k=5 (i)

(i =6 (i)
Since line (i) is parallel to plane (ii) and normal vector of plane (ii) is ? —f +2f
= a-b+2c=0 ...(1v)

Similarly line (i) is parallel to plane (iii) and normal vector of plane (iii) is 3% +} +B

= 3a+b+c=0 ()
From (iv) and (v)
a b c
1-2 6-1 1+3
a_b_c_y
-3 5 4
= a=-31,b=5\,c=4\

Putting value of 4, b and c in (i) we get required cartesian equation of line
x-1 y-2 z-3 x-1 y-2 z-3
= = - = =
-3L  5A 4 -3 5 4
Its vector equation is

F =+ 25+ 38) + A(-3P + 5 + 4b)

22. Here, number of throws =4

P(doublet) =p = % :%
30 5

P(not doublet) =g = % 6



414 Xam idea Mathematics—XII

Let X denotes number of successes, then

5\* 625

P(X=0)="*C 04:1X1XGJ -2

X=0) P q p 1996
3

P(X=1)=4Cllx(§j :4xlﬂzﬂ

6 \6 1296 1296

2 2
mx:m=4ciﬁ) XGU _gx 25 _ 150
o \6 1296 1296
3
P(X=3)=4C4[1]> x5 = 20
A
PX=4)="C,|=| =——
6/ 129

Therefore the probability distribution of X is

X or x; 0 1 2 3 4

- 625 500 150 20 1
orp; 1296 1296 1296 1296 1296

Mean (M) = inpi

=0x 625 +1x 500 +2x 150 + 3 x 20 +4x 1
1296 1296 1296 1296 1296
_ 500 = 300 N 60 4 864 2

= + + = =—
1296 1296 1296 1296 1296 3
SECTION-C

23. Given equations
xX—-y+z=4
2x+y—-3z=0
X+y+z=2
We can write this system of equations as

AT

L%||§|:|bHLZ| 2]
IR
Let AX=B
1 -1 1 .
where A:(Z 1 -3, [—\ r‘d
| bl ] e
. L] L]
lAl=|2 1 -3
11 1

=1(1+3)-(-1)2+3)+1(2-1)=4+5+1=10
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Now X=A'B
For A™!, we have
(4 = 1
Cofactors matrixof A='2 0 -2
L2 5 3

1 -2 3
4 22
- 0 5
A1: = _5
a4 A m _2 3
4l 2 24 16 +0+4
Thus, X=A-'pB= .5 0 907=_[-20+0+10
’ . Y -2 3||2] 1| 4-0+6
10
] o]
= |-10| =|-1
Y1 0

||iL|J 10 1]

The required solution is
x=2y=-1z=1
OR
For B™!
1 2 =2
B=-1 3 0
0 -2 1
=183-0)-2(-1-0)-2(2-0)
=3+2-4=1=0
i.e., B is invertible matrix
= B! exist.
0
51 ‘ =3-0=3
-1 0
1

Now Cy; = (-1)'*!

Cp =(-1"*? =—(-1-0)=1

9

0 -2
2 2
-2 1

Ci = (-3 ‘=2—0=2

Cy =(-1)*" ‘= ~2-4=2
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1 -2

Cyp = (-1)**? o 1 |71-0=1
1 2

Copy = (1) |=—(-2-0)=2
2 2

Cy =(-1)°" 5 o |70+6=6
1 —

Cy =(-1)%? o ‘z_(()—z):z
1 2

Cyy =(-1)%3 o 3‘:(3+2)=5

3127 326
AijJ2 1 J Jl 1 21
L625J tzz ‘

5|= B—1=l(aij)
I

[3 2 6] [3 2 6]
11 1 2]=[1 1 2
1{2 2 SJ [2 ) %
Now (AB)! =B1. A7} 1
[3 2 6][ 3 -1 _SW
=11 2215 6

l2 2 5] 5 -2 Zl
L JL =

||'9—30+30 -3+12-12 3-10+12
3-15+10 -1+6-4 1—5+4+

L6—30+25 241210 2-10+10J A
[9 -3

5]= -2 10

1 0 2

24. Let i be the altitude of cone inscribed in a sphere of radius R.
Also let r be radius of base of cone.
If V be volume of cone then

14 :lm"?‘h

V= }311( 2hR — h?).h [In AOBD BD? = OB?* - OD?
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25.

V:%(zth—h% —7r2 =R? —(h - R)?
AV _T 4R - 302 —r2=R? - 12 —R% 4+ 2hR
dh 3
=r? =2hR - h?
For maximum or minimum value -
av _,
dh
= %(4;111 ~3h%)=0
= 4hR-3h*=0
=  h4R-3h)=0
= h=0, hzg.
3
2
Now Y _ 4R — 6h
dn* 3
d*v

2
—2} = +ve and d—‘;} =—ve
h* Jho dh h:%

4R . .
Hence for h = —, volume of cone is maximum.
3

Obviously x* + y? = 41is a circle having centre at (0, 0) and radius 2 units.
For graph of line x =+/3y

X 0 1
y 0 0.58

For intersecting point of given circle and line
Putting x = /3 yin x* + y? = 4 we get
(V3y)* +y* =4

= 3y* +y* =4
= 4y* =4 =  y=z1
’ x=+/3

Intersecting points are (+/3,1),(-/3,-1).
Shaded region is required region.

Now required area =+° 2
J‘f—?) dx + IV 4—x?
V3
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1 |—x2—|f3 ] 4-x* 4. gx ’
=—|— +| ——+—sin’ " —
~/_3L2Jo ‘L 2 2

T

2f
\/EJ{zﬂ N 3

——(3- 0){2 sin™'1 -

26. Herea=1,b=3h=——= =

n n
= nh=2
Also f(x) = x?+x
By definition f f(x)dx = im h{f(a) + f(@+ 1) +.veere.... +f(a+(n—"1)h)
J’ f(x)dx = lim h{ f(l) + f (/) EE—— +f(1+ (n—1)h}
h—0

Nowf(1)=12+1—2
fA+h)=0+h*+A+h=1*+h*>+2h+1+h=2+3h+h*
fA+2m) =1 +2h)2 +A+2h)=1% +2°h* + 4h+1+2h =2+ 6h + 27 h?
fA+@m-Dh={1+@n-Dh}* +{1+n-1)h)

=24 3(n-Dh+m-1)*h>
Hence
3

j(x2 +x)dx=1im h2 + 2+ 3h+h*) + (2 +6h +22h?) +....... +(2+ 3m—-1h+n-1)2h%)
1 h—0

=limh[2n+ 3h{l + 2+...(n = 1)} + B> (1% + 2% +.....4(n - 1)?}]

h—0

=1imhizn+ g D e ]
(n— ).n(2n—1)>hi0 6 J

1\1‘ nz.hz(l—%) n3h3( —%j(Z ;J

|
~ i [~ lim{ 20743 ) + i [
J

L
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=4+6(1—0)+i(1—0) 2-0)

—4+6+_x2 10+ 8_38

3 33
OR

2
Let I COosS X

dx

cos? x +4sin® x

COS2 X

N o —NW o—\

cos? x + 4(1 - cos? X)

cos? x ___[4 3cos’x -4

.4;

— 3 cos? x 0 4-3cos’x

% 72
[ Y P
4-3cos’x 3 3 04— 3cos? x

(=}

Il
|
W[

o —=

[]% }’z sec? x dx
x — —_—
3 4sec x—3

[ Let tanx=z = sec® xdx =dd

T é? sec? x dx |
2 3
o 4 I

41+tan2x)—

Also,ﬁr:2 = z=0w; x:O:%

:OJ
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27.

28.

Let the equation of plane through (2, 1, -1) be
a(x-=2)+b(y-1)+c(z+1)=0 (1)
Q (i) passes through (-1, 3, 4)
a(-1-2)+bB-1)+c(4+1)=0

= -3a+2b+5c=0 . (1)
Also since plane (i) is perpendicular to plane x — 2y + 4z =10

a—-2b+4c=0 ...(1i)
From (ii) and (iii) we get

a b c
—+ =

8+10 5+12 6-2
= a_b_cy (say)

18 17 4
= a=18%,b=17L,c =4,

Putting the value of 4,b, cin (i) we get
8AMx-2)+17My -1) +4Mz+1)=0
18x-36+17y—-17 +4z+4=0

18x +17y + 4z =49

Required vector equation of plane is

r.(185+179 + 4b) = 49 (i)

Uy

Obviously plane (iv) contains the line
F= (b4 38+ ab)+ (38— 25 - 5h) ()
if point (—$ + 3} + 4I$) satisfy equation (iv) and vector (18$ + 17} + 4]5) is perpendicular to
(38 — 2§ + 5R).
Here, (—$ + 3§ + 48).(18% + 17§ + 48) = —18 + 51 + 16 =49
Also, (188 + 17§ + 4R) (38— 2§ —58) =54 34 -20=0

Therefore (iv) contains line (v).

Let x and y units of packet of mixes are purchased from S and T respectively. If Z is total cost
then

Z =10x + 4y (1)
is objective function which we have to minimize
Here constraints are.

4x +y >80 ..(if)
2x+y>60 ..(1if)
Also, x=0 ...(iv)
y=0 .(v)

On plotting graph of above constraints or inequalities (i7), (iii) , (iv) and (v) we get shaded
region having corner point A, P, B as feasible region.
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For coordinate of P

>

-.@’“‘H

£

(

: \
AN\

Point of intersection of

2x+y =60 ...(v1)
and 4x+y=80 ...(vii)
(vi) — (vii) =2x+y—4x-y=60-80
=-2x=-20 = x=10
=>y=40

Q co-ordinate of P = (10, 40)
Now the value of Z is evaluated at corner point in the following table

Corner point Z=10x + 4y
A (30, 0) 300
P (10, 40) 260 « Minimum
B (0, 80) 320

Since feasible region is unbounded. Therefore we have to draw the graph of the inequality.
10x + 4y < 260 ...(viii)

Since the graph of inequality (viii) does not have any point common.

So the minimum value of Z is 260 at (10, 40).
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i.e., minimum cost of each bottle is ~ 260 if the company purchases 10 packets of mixes from S
and 40 packets of mixes from supplier T.

29. Let E;, E,, A be events such that
E, = student selected is girl
E, = student selected is Boy
A = student selected is taller than 1.75 metres.

Here P(EI/L‘) is required.
60 3 40 2
Now P(E)=—==, P(E))=— =%
=100 "5 F2) =100 5
P(é)= L p(i}=i
E; 100 E, 100
P(El).P[ij
(E1 _ E;
A
P(E]).P(ij + P(Ez).P(i\
E|1 Ezj
3,1 3
5 10 __ 50 3 500 3
Sx 1422 3,8 500011 11
5 100 5 100 500 500
Set-l|
9. Let e eR be identity element.
) axe=a YaeR
3ae 7a
= =g = e="—_
7 3a
7
= e==
3
2 2
10. dx= dx
-[1+C052x IZcoszx

=.[sec2xdx=tanx+c

19. Givenx” y” =(x +1y)»
Taking logarithm of both sides, we get
log (x" y7) =log (x + 1)
= logx™ +logy’ =20log(x + v)
=  13logx +7logy =20log(x +y)
Differentiating both sides w.r.t. x we get
1,74 2 (3,4)
X ydx x+y dx
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1320 :( 20 _Z)ﬂ
x x+y \x+y yldx

13x +13y - 20x _ (203/ ~7x- 7yjﬂ

=
x(x+y) (x+y).y Jdx
- 13y—7x_(13y—7x)ﬂ
x(x+y) \x(x+y)) dx
_ dy_18y-7x yx+y) o dy_y
dx  x(x+y) 13y—-7x dx  x
20. Given e*4/1-y? dx+zdy:0
x
zdy:—ex 1—y2dx = Ldy:—xe"dx
x 2
1-y
Integrating both sides we get
I #2 dyz—jxex dx
-y
—zdz x x 2 2
= j =—|[x.e —Ie dx]+c [Let 1 -y~ =z" =-2ydy =2zdz = ydy=—zdz]
z
= —z=-xe' +e" +¢

=  Al-y?=—xe"+e' +c D xe’ —e' —y1-y*=c
Putting x =0, y =1 we get

= -1-4J1-1=¢c = ¢c=-1

Hence particular solution is

= xe'-e" - 1—y2=—1

= e (x-1)—y1-y2 +1=0
-

21. Q B is parallel too
- - —
= By=ra = By =3%P—2f
- >

Also [3:[31+E2
o ePoshoaboad+p,
= B, =@ +i-3h - ah) =2 3+ 1+ n)f - 3k
It is given B)z is perpendicular to a
(2-32)3+(1+2).(-1) +(~3).0=0
=  6-9L-1-1=0
5

= 5-10A=0 = A=—=
10

N =
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22,

28.

g2l

)h( ); 3h= 1$+3; 3b

Therefore required expression is
e-3b=(25-15)+ (18425~ 38)

Let the cartesian equation of the line passing through the point P (3, 0, 1) be

x-3_y-0_z-1 ()
a b c

Given planes are

-

r.¢+29)=0 ..(ii)

F(35— B = (i)
Since line (i) is parallel to plane (ii) and (iif)
= (ab+bp+cR).B+2})=0 = a+2b+0.c=0 ..(iv)
and @+bf+ch).(F-H=0 = 3a+0b-c=0 ..(0)
From (iv) and (v)

a _ b _ ¢

-2-0 0+1 0-6

a b
= —=—=—=2XA(sa

"1 _6 (say)
= a=-2\ b=\ c=-6\
Putting the value of a=-2A, b = A, c = —61 in (i) we get required cartesian equation of line

x-3 y z-1 x-3 y z-1

= — = - e e —
=20 A —6) -2 1 -6

Therefore required vector equation is
¥ = (=30 + B+ (-2 + § — 6B

Obviously x* + y? =16 s a circle having centre at (0, 0) and radius 4 units.
For graph of line y = +/3x

x 0 1
y 0 [vV3=1732

For intersecting point of given circle and line

Puttmgy \/_XHIX +y® =16 we get

x? +(J3x) =16
= 4x =16 = x =x2
y:iZ«/_.

Therefore, intersecting point of circle and line is (+ 2, + 24/3)
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Now shaded region is required region

Required Area = f dx +f dx.
Mo N
52
:ﬁx_ +[£\/16—x2+Esin_1£}
2 |, L2 2 4
4
=£x4+{£\/16—x2 +8sin™" f}
2 2 4
8n 8n
=2\/§+{0+7—(Jﬁ+?ﬂ=2\/§+[4n—«/ﬁ =

4

2

2

_Amto, 3+4’7?—2€3—4n=§1-n—%n=8n.5q.unit.

29. Let the equation of plane through (3, 4, 2) be
a(x—=3)+b(y-4)+c(z-2)=0 (D)
Q (i) passes through (7, 0, 6)
a(7-3)+b(0-4)+c(6-2)=0
= 4a-4b+4c=0

= a-b+c=0 ..(i1)
Also, since plane (i) is perpendicular to plane 2x -5y -15=0
2a—-5b+0c=0 .. (1)

From (i7) and (iii) we get
gzé—:zzk(say) = a=5\,b=2\ c=-3\
Putting the value of 4, b, ¢ in (i) we get
S5A(x—-3)+2My-4) -3Mz-2)=0
= 5x-15+2y-8-3z+6=0
= Sx+2y-3z=17

Required vector equation of plane is JL>.(5§S + 2} - 31%) =17 ...(iv)
Obviously plane (iv) contains the line
x,=(zé+3€—21§)+k(§—§+l§) ..()
if point ¢+ 3} - 21@) satisfy the equation (iv) and vector (59 + 2} - 3]@) is perpendicular to
(5 - } + I%).
Here (5 + 3§ —2R).(5p + 2§ - 3H)=5+6+6=17
Also (58 +2§ - 38).¢ -$+ R =5-2-3=0

Therefore (iv) contains line (v).
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9.

19.

20.

Set-llI

Let e be the identity for * in Z.

: axe=a VaeZ

= a+e+2=a

= e=a-a-2

= e=-2

Given
20y = (x2 + )"

Taking logarithm of both sides, we get
log(x'°y”) =log(x* +1)"”

= logx' +logy’ =17 log(x* +y)

= 16logx +9logy =17 log(x” + )

Differentiating both sides w.r.t. x, we get

= EJrg.ﬂ:21—7(2x+ﬂ)
x ydx x“+y dx

EJFE dy _ 34x . 17 dy

= . —
x yde x*+y x% 4y dx
(9 17 )dy_ 34x 16

e e e
\y x*+y)dx x*+y «x

. (9x2 +9y—17y] dy _ 34x> —16x% ~ 16y

y(x2+y) “dx x(x2+y)
_ dy_ 18x* —16y y(x® +y)_ 209 - 8y).y _ 2y

dx  x(x* + Y) 9x? — 8y x(9x% — 8y)

Given  (x* —yx®)dy + (y* + x*y*)dx =0
= xz(l—y)dy+y2(1+x2)dx:0
_ 2
a yz).dy:(l t )dx
y x
Integrating both sides we get

N Il‘zydy=j1:2"2 dx

= Iyl—zdy—jylzdy:‘..xl—deﬂ.dx

= J.y’zdy—.[ldyzj‘x’zdx+jdx

2+1
= Y —logy=x ' +x+c
—2+T1 =2F1
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= —l—logy:—l+x+c ...(i)
x
Puttingx =1,y =1 we get
= ———loglz—l+1+c
1 1
= -1-0=-1+1+¢ = c=-1
Putting c = -1 in (i) we get particular solution
———logy:—l+x—1
x

— 2 —
= log}/:l—x+1—l = logy:—y YYy+xy-—x
x

Xy
21. Plane determined by the points A (3, -1, 2), B(5,2,4) and C (-1, -1, 6) is
x—-3 y+1 z-2 x-3 y+1 z-2
5-3 2+1  4-2|=0 = 2 3 2 =0
-1-3  -1+1 6-2 -4 0 4
3 2 2 2 2 3
= (x—3)‘0 4‘—(y+1)‘_4 4 +(z—2)‘_4 0‘:0

= 12x-36-16y—-16+12z-24=0
= 3x—-4y+3z-19=0
Distance of this plane from point P (6,5, 9) is

(3x6)-(4x5)+(3x9-19| |18-20+27-19| 6 .
o @+ | | Prier9 | JmE

22. Let two adjacent sides of a parallelogram be

7=28_4p+5B and b =$ - 2§ - 3k

55 R
- -
Now axb=[2 -4 5 |=228+11}
1 2 -3

N
= Area of given parallelogram =| 2% bl
=(22)% + (11)? =484 + 121 = /605
=11+/5 square unit.
- - — —
Let a and b be represented by AB and AD respectively.
- >
BC=b

- —

N
= AC=AB+B

= AC=a+b=(28—45+58) + (25— 3h)=35_ 6} + 28
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Alsol ACI=1/32 + (=6)% + 22

=J9+36+4=449=7

. Required unit vector parallel to one diagonal is

=;(3$—6f+2ﬁ)

SECTION C

28. Vertices of AABC are A (2,0), B (4, 5), C (6, 3).

Equation of line AB is

y-0 5-0 y 5
x-2 4-2 x-2 2
5 .
= y:_(x—z) (l)
2
a (&'C
] ; 5 6 8 X
Equation of line BC is
y-5 3-5 -2
= = -5=—"(x-4
x—-4 6-4 Y 2( )
= y=-x+4+5
= y=-x+9 ..(11)
Equation of line AC
-0 3-0
y-9_°2=9 y _3
x-2 6-2 x-2 4
- y= %(x ) ..

Now Area of AABC = Area of region bounded by line (i), (ii) and (iii)
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=f5(x—2)dx+f(—x+9)dx—f3(x—2)dx
o=

4 ZZ

2
=5{<x—2>T_{<x—9)T_3{<x—2>2]6
2l 2 |, 2 |, 4 2 |,

—5u_0-Li9_25_316-
= J(4=0)-2(9-25 -~ (16-0)

=5+8-6 =7sq. unit
29. Let the equation of plane through (2, 2, 1) be
a(x-2)+b(y-2)+c(z-1)=0 (1)
Q (i) passes through (9, 3, 6)
a(9-2)+b(3-2)+c(6-1)=0

= 7a+b+5c=0 ..(i1)
Also since plane (i) is perpendicular to plane 2x + 6y + 6z =1

2a+6b+6c=0 ...(1i1)
From (ii) and (ii1)

a b c

6-30=10-42=42-2

o b _c

24 -32 40

= Ezzzgzu(say)

= a=-3u, b=-4y c=5u

Putting the value of 4, b, ¢ in (i) we get
—3u(x —2) - 4u(y - 2) +5u(z-1) =0

= -3x+6-4y+8+5z-5=0

= 3x-4y+5z=-9

It is required equation of plane.

Its vector form is

5.(-3%—4f +58) =9 ...(iv)
Obviously, plane (iv) contains the line
r =@+ 35+ 38) 107+ § 4 5B) (0

if point (45 + 3? + 3&) satisfy equation (iv) and vector (75 + } + 5I$) is perpendicular to
38— 4f + 58,

Here (4% + 3§ + 38).(-38 — 4§ +58) = ~12-12 +15=—9

Also (78 +$+5R). (-38— 4§ +5R)=—21-4+25=0

Therefore plane (iv) contains line (v).
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Time allowed: 3 hours Maximum marks: 100

General Instructions: As given in CBSE Sample Question Paper.

Set—|

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.

2.

10.

Write the principal value of tan (1) + cos™? (— %) .

Write the value of tan (2 tan ! é)

- -1 5
Find the value of a if a-b 2a+c =
2a—b 3c+d

0 13
x+1 x-1 4 -1
If = , then write the value of x.
x—3 x+2 1 3
4 1 -1
If{g -1 -||=A+||_ 2 -I,thenfindthematrixA.
-2 1 3 0 4 9
] L ]
(a2\* 4
347 +x(ﬂ\ =0.

Write the degree of the differential equation x ‘

2 ‘ dx
)

- -
If a = xp+2 f —zR and b = 3$- yf + B are two equal vectors, then write the value of x + i +z.

>
If a unit vector a makes anglesg with 5,% with)$ and an acute angle 6 with R, then find the

value of 6.
Find the Cartesian equation of the line which passes through the point (-2, 4, -5) and is
x+3_4-y_z+8

5 6

The amount of pollution content added in air in a city due to x-diesel vehicles is given by
P(x) =0.005x " + 0.02x~ + 30x. Find the marginal increase in pollution content when 3 diesel

parallel to the line

vehicles are added and write which value is indicated in the above question.
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SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11. Show that the function fin A = IR - {%} defined as f(x) = % is one-one and onto. Hence
x —_—
find £ 1.
12. Find the value of the following;:

’canl{sin1 2, cos ™! i} , Ixl<1,y>0and xy < 1.
2 1+x2 1+y2
OR
Prove that: tan ™! (l) +tan~! (lj +tan™! (lj =L
2 5 8/ 4
13. Using properties of determinants, prove the following:
1 x x°
21 x|=1-x%)72.
x ox? 1

14. Differentiate the following function with respect to x:

(log )™ + x'08%
2
15. Ify=1log [x+\/x2 +a? } , show that (x? + az)d—g + x%z 0.
dx X
16. Show that the function f(x) = | x — 3|, x €IR, is continuous but not differentiable at x = 3.
OR
t dzy
Ifx=asintandy = a[cost + logtan—j , find —=.
2 dx?
17. Evaluate: IM dx
sin (x + a)
OR
Evaluate: J‘L dx
1+2x+ 3x2
x2
18. Evaluate: J‘ dx

(x? +4)(x? +9)

19. Evaluate:T(|x|+|x—2|+|x—4|)dx
0
- -

N - > > >
20. If a and b are two vectors such that | a+ bl=1al, then prove that vector 2 a + b is

N
perpendicular to vector b.
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21.

22,

x-2 y+1 z-
4
x —y+z—-5=0. Also find the angle between the line and the plane.

OR

Find the vector equation of the plane which contains the line of intersection of the planes
- -
r.(+ 2} + 3i$) ~4=0and r.(2} +§ - ﬁ) +5=0 and which is perpendicular to the plane

. . . . 2.
Find the coordinates of the point, where the line intersects the plane

7.5+ 35— 6B +8=0.

A speaks truth in 60% of the cases, while B in 90% of the cases. In what percent of cases are
they likely to contradict each other in stating the same fact? In the cases of contradiction do
you think, the statement of B will carry more weight as he speaks truth in more number of
cases than A?

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

28.

A school wants to award its students for the values of Honesty, Regularity and Hard work
with a total cash award of ~ 6,000. Three times the award money for Hardwork added to
that given for honesty amounts to ~ 11,000. The award money given for Honesty and
Hardwork together is double the one given for Regularity. Represent the above situation
algebraically and find the award money for each value, using matrix method. Apart from
these values, namely, Honesty, Regularity and Hardwork, suggest one more value which the
school must include for awards.

Show that the height of the cylinder of maximum volume, that can be inscribed in a sphere of

radius R is E Also find the maximum volume.

V3
OR

Find the equation of the normal at a point on the curve x% = 4y which passes through the
point (1, 2). Also find the equation of the corresponding tangent.
Using integration, find the area bounded by the curve x% = 4y and the line x = 4y — 2.

OR
Using integration, find the area of the region enclosed between the two circles x>+ y2 =4
and (x-2)% +y° =4.
Show that the differential equation 2ye™Ydx + (y — 2xe™¥) dy = 0 is homogeneous. Find the
particular solution of this differential equation, given that x =0 wheny =1.

Find the vector equation of the plane passing through three points with position vectors
P+ } - 21@, 28— f +Rand$ + 2}$ + B. Also find the coordinates of the point of intersection of this

plane and the line 7 =3P } oy k(2§ - 2} + ﬁ).

A cooperative society of farmers has 50 hectares of land to grow two crops A and B. The
profits from crops A and B per hectare are estimated as ~10,500 and ~ 9,000 respectively. To
control weeds, a liquid herbicide has to be used for crops A and B at the rate of 20 litres and



10 litres per hectare, respectively. Further not more than 800 litres of herbicide should be
used in order to protect fish and wildlife using a pond which collects drainage from this
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29.

9.

land. Keeping in mind that the protection of fish and other wildlife is more important than
earning profit, how much land should be allocated to each crop so as to maximize the total
profit? Form an LPP from the above and solve it graphically. Do you agree with the message
that the protection of wildlife is utmost necessary to preserve the balance in environment?
Assume that the chances of a patient having a heart attack is 40%. Assuming that a
meditation and yoga course reduces the risk of heart attack by 30% and prescription of
certain drug reduces its chance by 25%. At a time a patient can choose any one of the two
options with equal probabilities. It is given that after going through one of the two options,
the patient selected at random suffers a heart attack. Find the probability that the patient
followed a course of meditation and yoga. Interpret the result and state which of the above
stated methods is more beneficial for the patient.

Set=ll
Only those questions, not included in Set I, are given.
)\t d?
Write the degree of the differential equation (—y) + 3x—i/ =0.
x dx

16.

18.
19.

20.

28.

29.

P, speaks truth in 70% of the cases and Q in 80% of the cases. In what percent of cases are they
likely to agree in stating the same fact? Do you think when they agree, means both are
speaking truth?

- — - > > - >
If a :§+}+I§and b :}—ﬁ,ﬁndavector c,suchthat axc=1b a.c

and = 3.
Evaluate: f[x—l +x—-2+ x—3]dx.
A N
2
Evaluate: I ol +21 dx.
(x% + 4)(x? +25)
Show that the differential equation x% sin (ﬂ) +x—ysin (Z) =0 is homogeneous. Find the
x x x

particular solution of this differential equation, given that x =1 when y = %

Find the vector equation of the plane determined by the points A (3, -1, 2), B (5, 2, 4) and
C (-1, -1, 6). Also find the distance of point P (6, 5, 9) from this plane.

Set-lll

Only those questions, not included in Set I and Set II, are given.

2.

4.

11.

- -

Write a unit vector in the direction of the sum of vectors a = 28 —f +2R and b = + f + 3R,
(a2’ !

Write the degree of the differential equation x‘ 7y ‘ + y[ﬁ\
dx? dx

+x3=0.

A speaks truth in 75% of the cases, while B in 90% of the cases. In what percent of cases are
they likely to contradict each other in stating the same fact?

Do you think that statement of B is true?
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13.

14.

15.

25.

26.

Using vectors, find the area of the triangle ABC with vertices A (1,2, 3), B (2, -1,4) and C
(4,5, -1).
Evaluate: T[ lx=21+lx — 3l+lx —5I]dx .

2

2

Evaluate: J‘22x—+1dx .

x2(x? +4)
Find the coordinate of the point where the line through (3, —4, -5) and (2, -3, 1) crosses the
plane, passing through the points (2, 2, 1), (3, 0, 1) and (4, -1, 0).
Show that the differential equation (x e¥/* + ) dx = xdy is homogeneous. Find the particular

solution of this differential equation, given thatx =1 when y = 1.




Examination Papers — 2013

435

—V/\sSolutions

Set-|

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1. tan’! (1) +cos™ ! (— %) =tan~! (tan %) +cos™ ! (cos (n —Eﬂ

) =taf(_1kfea}1 n)+cos(_1 eesVn
Ur SIS I
T 27 % 1% % 2?1)1
e - , and €[0,
=4 3= Q \ ) [ ]J
3n+8n 1ln
5 12 12
2. Let2tan~ ! 2 =0
= tan_lizé tané:i
o E ?ﬁ Ztan?__e
Now, tah|2tanl 2 |=tan6 = 2
11-tan —
5 2 25 5
B 2 5 24 12
)
5
-b 2a+c -1 5
3. Given: ||—a |l||— d
—|L2u—b 3c+dJ |
13| ...(0)
= a-b=-1 ...(i0)
2a+c=§ ...(iii)
2a—b:0 -..(iv)
3c+d=13

From (iii) 2a=b = a=—
b 2
Putting in (i) we get %— b=-1

= —=1=b=2
2



(i) = c=5-2x1=5-2=3
(lv) = d=13-3x(3)=13-9=4
ie. a=1,b=2,c=3, d=4
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L Gi x+1 x-1] 4 -1
Ve v 3 x+2 1 3
= (x+D)(x+2)—(x-1)(x—3)=12+1
=  x?+2x+x+2-x%+3x+x-3=13
= 7x-1=13
= 7x=14
= x=2|
G F@-h ﬂAFQ 2 _
. Given| =A+ 174
9 -1 4 1 9]
= A= -
-2 1 3 0 2 -
8 -3 5 14
-2 -3 - 9]
> -
6]6. Degree=2
7. Q a=>b
xﬁ+2}—zl§=3§—y}+)@
Equating, we get, x=3,
—y=2=y=-2-
z=1=z=-1
X+y+z=3-2-1=0
N
8. Let [, m,nbe Direction cosines of a
l—cosﬁ—l' m=cos ™ = L n=cos0
3 2 4 2
Q 12 4m? +n% =
2 2
= (l) +(LJ +cos?0=1
2 V2
= l+l+(:0529:1
4 2
= (:os‘zezl—(l+l):1—§:l
4 2 4 4
= cosezl - o0==1
2 3

9. Equation of required kne is x -
(-2 y-4 z-(-9
3_ =5 6
x+2 y-4 z+5
3 -5 6

[QDirection ratios of given line are 3, - 5, 6]
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10.

11.

12.

We have to find [P'(x)], - 3
Now, P (x)=0.005x> +0.02x2 + 30x
P'(x) = 0.015x2 + 0.04x + 30

=  [P'(x)],-3=0015x9+0.04x 3+ 30
=0135+0.12+ 30=30.255

This question indicates “how increase in number of diesel vehicles increase the air pollution,
which is harmful for living body.”

SECTION-B
Letxq,x, €A

Now f(x1)=f(x2)

dx; +3 4x, +3

6x, -4 6x, —4
= 24xq xy +18xy —16x7 —=12=24x x5 +18x; =16 x, —12
=-34x;=-34x, = x;=%,

Hence f is one-one function

For onto
4x+3
Lety= * = 6xy—4y=4x+3
6x—4
=  oxy-4x=4y+3 = x(6y—4)=4y+3
4y+3
6y—4

= V yecodomain 3x eDomain [Q E—‘

x# =  finonto function.

3]

Thus f is one-one onto function.

4x+ 3
Also, 1) =
f () P

2

1-
tanl sin_1 2x +cos_1—y
2 1+x 1+y2

:tan%[.?tan_1 x+2tan”! vl

:tarl(tan_1 x+tan”? Y)

tan (tan—lu]:ﬂ
1-xy) 1-xy
2
Note: sin~ ! —2tan ' x=cos” ! 1—_x2—‘
1+x 1+x
OR

|



Refer to Q. No. 17 page -47.
13. Refer to Q. No. 4 page -100.
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14. Lety=(logx)* +x logx
= y=u+v whereu=(logx)", v=x108%
dy du do Q)
dx dx dx

Now u=(logx)*

Taking logarithm of both sides, we get
logu=x.log(log x)

Differentiating both sides w.r.t.x, we get

l.@:x. ! .l+log(logx) = @zu ! +log (log x)
u dx logx x dx log x
= @:(Iog x)* L log (log x) ... (i)
dx log x
Again  p=x"8%
Taking logarithm of both sides , we get
logo = log x'°8*
=  logv=logx.logx = logv=(log x)?
Differentiating both sides w.r.t.x, we get
1do_ 1
——=2logx.=
v dx x
1
—,  dv_,logx 108 .. (i)
dx X
Putting ﬁ and @ from (ii) and (iii) in (i) we get
dx dx
1 ] log x
dy _ (log x)* 1 log (log x){ + 2 08X 7
dx }» log x * x
15. Giveny=log |_x+ x* +a? ]
= ﬂ: 1 ! 29] N dy x+,lx2+a2
dx :11 f1+x2+| x4 X +“j dx (x+\/x2+a2)(\/x2+a2j
+a | 2
= 4y 1 ...(1)
dx  [,2 | 2
Differentiating again w.r.t. x we get
2 _3 -
ay yz—l(xZ +a2) 2 2x= i
dx? = 2 %

[ (x2 +a2)
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2
2 ) LY W ffrom (i)

dx dx
16. Here, f(x) =lx — 3l
—(x-3) ,x<3
f(x) = 0 ,x=3
(x=3) ,x>3
Now, lim f(x):;irrtl)f(3+h) [Letx=3+handx - 3" = h - 0]
—

x—3F

= (x

=lim(3+h-3)=1limh=0
h—0 h—0

lim f(x)=0 ..(i)
x3"

lim f(x)=lim f(3 - h) [Letx=3-handx >3~ = h—>0]
x—37 h—0

h—0 h—0
=lim-(3-h-3)=1limh=0

lim f(x)=0 ... (i)
Also, f(3)=0 ...(ifd)
From equation (i), (ii) and (iii)

lim_ f(x)= lim f(x)=f(3)

x—3 x—3
Hence, f(x)is continuous at x = 3

Atx=3
RHD =i SO (=90
h—0 h h—0 h
- lim Q Ihl=1h, 101=0]
h—0h ’
=lim1
h—0
RHD =1 ...(iv)
LHD  —1im JC=P-fQ) . -B-h-3-0
h-0__ —h h—0 —h
h—0
= lim *) Q Ihl=h]
h—0
= lim(-1)
LHD =-1 (0)

Equation (iv) and (v) = RHD #LHD atx = 3.
Hence f(x) is not differentiable at x = 3



Therefore, f(x) =lx — 3|, x € R is continuous but not differentiable at x = 3.
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17.

OR
. q
Here, x = asint, y=a Cost+10g tan —

Q x=asint

2/
Differentiating both sides w.r.t. t, we get

X
— =acost
dt

Again, Q y= a[cost + log (tan iﬂ

Di@reniiating both sides w.r.t. gvife

2/ .
get | e i
F |
=a| —sint + 1 .sec? .
df ta 2
ﬂ;a{—sint+ 1 T
= dt sint
=dy
= o acos2 t
dt sint
Q _ dy dt
dx dx/dt
= ﬂ _ acos? t " 1
dR sint acost
= — = cott
dy
Differentiating again w.r.t. x we get
—Cosec tﬂ
Let 171;
d ay_ 1 —cosec?t
= cosec t. =
dx? acost acost
sin (x — a)

I =ain(x +q) dt

Letx+a=t > x=t-a
= dx=dt
sin (t - 2a)

sint

J- sint.cos2a— cost.sin Zadt

..(0)

dy a(l- sin? 1)

dt sint

...(ii)

[From (i) and (i1)]



R, RN ONn 1]

o 0 Il - 2 T T 0 N

N

t=sin2a.loglsinfi+C _ o524, (x + ) - sin 24.logl sin

(x+a)l+C
=X cos2a+ acos2a—(sin 2a) loglsin (x+a)l+C
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OR
Refer to Q. No. 10 page 282.
18. I=]—————dx
(x +4)(x +9)
Let x* =t _
x? t
2+ 42 +9) (E+H(E+9)
t __A B _A(t+9+B(i+4)

V(49 t+4 t+9  (t+4)(t+9)

= t=(A+B)t+(9A+4B)
Equating we get
A+B=1, 9A +4B=0

Solving above two equations, we get

A=t pd
5 5

2 == +
2+ (x> +9)  5(x%+4) 5(x2+9
4 dx 9 dx
I=—= +=
Ix2+22 5'[x2+32

5
_ 41, 1x 91

— tan 1£+C
3

=—E tar1_1£+é tan ' X +C
5 2 5 3

1. LetI:js(lxl+|x—2l+|x—4l)dx
:_[4|x|dx+j4|x—2|dx+j4|x—4|dx
0 0 0
4 2 4 4
=I |x|dx+“ |x—2|dx+J. |x—2|dx}+J. | x—4ldx
0 0 2 0

=j§xdx+j02—(x—2)dx+j4(x—2)dx+j§—(x—4)dx

(Q lxl=x, 1f0<x<4 "'

lx—2l==(x-2), if0<x<2
| | lx=2l=(x-2), if2<x<4
||L lx—4l=—(x—4), if0<x<4

|

Jﬁr_ (x-2)? 2+ @-22]" [@-92]
}2{01[2]{2w{2}

Jol |_ 1J2 |_ JO

[By properties]



=5 X16=2 (0 =4+ (4-0) -~ x(0-16)

=8+2+2+8=20
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BTN 202 2
20. Q la+ bl=lal = la+bl°=lal
> Do o o,
= (a+Db).(a+b)=lal
> > D S o,
= a.a+a.b+b.a+b.b=lal
S - > o=
= lal*+2a.b+0b.b =lal [Qa.b=b.a]
S5 o oo > o >
= 2a.b+b.b=0 = (2a +0b).b=0
- - -
= (2a +Db)is perpendicularto b.
21. Let the given line =
x-2 y+1 z-2 )
...(7)
3 4 2
intersect the plane x—y+z—-5=0 (i) at point P (a., B, )
Q P (o, B, v) lie on line (i)
-2 1 y-2 \
«-2 Pl v=2_; qy) P (o)

3 4 2
0=3L+2 B=4i-1; y=21+2
Also P(a, B, v) lies on plane (ii)
(3A+2)—(4r-1)+(2r+2)-5=0
= 3A+2-4A+1+20+2-5=0
= A=0
a=2B=-1,y=2
Hence, co-ordinate of required point = (2, - 1, 2)

Now to find angle between line (i) and plane (ii)
If 0 be the required angle, then

- >
sino | "
5
1 b1l nl
U (| 5%J3i$4j§2;
sinez‘“ ‘/1 ‘:‘ ! ‘ | _)||_) n=i—j+l<J
‘ 9+16+4. 12+(—1)2+12‘ | 20. 3 L |
T F' B b.n=3—4+2=1J
sin 6 = 1 = 6=sin_1( !
87 \ 87
OR )

Refer to Q. No. 4 page 451.
22. Refer to Q. No. 6 page 500.



Yes, the statement of B will carry more weight as the probability of B to speak truth is more
than that of A.
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SECTION-C

23. Letx, y and z be the awarded money for honesty, Regularity and hardwork.

From question
x+y+z=6000
x + 3z=11000
X+z=2y = x-2y+z=0

The above system of three equations may be written in matrix form as

()
... (i)
.. (i)

AX=B,
E 1 1] Mx] [ 6000
where A:|L11 , H; xL J Bi|1100d
- 0
S TN
1
Now lAl=|1 0 3|=1(0+6)-1(1-3)+1(-2-0)
1 -2 1
=6+2-2=6%0
Hence Al exist

If A is co-factor of ajj then

"2 1“ 0+6=06

Ap =12 } fT (1-3)=2;

_(_1\2+1 L __
Apn=CD70 5 ‘ 1+2)
1 1
2+3
=(- =(=2-1
Ay =(=1) 1 _p=(2-D=3
1 1
3+2
—(- - —1)==2
Az =177 3‘ (3-1)=-2;
T
[6 2 —2'\ { 6 -3
adjA= -3 0 3 = 2 0
L 3 -2 -1J [ -2 13
* —r 6 -3 3
A l= .adj A= 3 0 -2
LAl 6L 3 -1]

Q MAxl=Bl=x=a"1BIT ]
1

<[ 5l 6 =3 1

y'= 2 0

=

301
A =(1)"7)q

Ay =(-1)**?

1

1

—_

o = W =




OO OO

O O O

-1L 0
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1 1
P ‘ 36000 - 33000+0 ‘ 6 ’ 3000
= 12000+0+0 =" 112000

| -12000+33000+0 | | 21000 ]

= Lyl om]
|z] | 3500
= x=500, y=2000, z=3500

Except above three values, school must include discipline for award as discipline has great
importance in student’s life.

24. Refer to page 240 Q. No. 15
OR
Let the point of contact of tangent to the given curve be (x, y)

Now the given curve is x% = 4y

= 2x= 4ﬂ = ﬂ =X
dx dx 2
. dy %o
Now slope of tangent to the given curve at (x, y,)=| — =—
4% Jxg.y0) 2
. 1
Slope of normal to the given curve at (xy, yy) =—
P 8 (0. ¥0) Slope of tangent at(xy)
12
Yo xg
2
Hence equation of required normal is
2 .
(y=yo)=——(x=xp) 0]
X0
Q (i) passes through (1, 2)
2
(2-yp)=——(1-x)
*o
= 2xy —Xg Yo =—2+2x,
AlsoQ (xq, yp) lie on given curve x% = 4y
2
= W=y, =y, =x70 .. (i)
Putting the value of y, from (iii) in (i) we get
2
Xq ad () = xg’ =8
4
= Xg=2
2 2
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Therefore, the equation of required normal is
2
-I)=—=(x-2
y-D=-7&=-2)

= y-1l=—x+2 = x+y-3=0
Also, equation of required tangent is

(y—l)z%(x—Z) = y-1l=x-2 = x-y-1=0
25. Refer to Q. No. 7 page 329.
OR
Refer to Q. No. 9 page 330.

26. Given: 2y.fx/ydx+(y—2xex/y)dy:0

dx  y-2xe™V dx  2x eV —y
= =
dy 2y dy  2y.e™V
2x. XV _
Let F(x,y=—" Y
2y.ex/y
F(x, hy) === Lo a0 L2 Fxy)
2Ly .ekx/)by 2y ex/y
Hence, given differential equation is homogeneous.
x/y _
Now, dx_2xe’”-y ()
dy  2y.e*/V
dx dv
Letx=v = 2t oy 22
Yy dy Yy dy
oy
dv 2vy.e¥ —y
()= ?J+]/.d = o
2y.e?
y. dU_ZUZé’ -1 ,
v = -
N y'@:y(%e —1)_ N dy v
d]/ ev v
do 1 2ye” do=—dy
W T
2¢% =—logy+C
dy
= 2{—e—v dv:—j
=
x
= 2e¥ =logy=C

When x=0, y=1



2¢" +logl=C orC=2
Hence, the required solution is

2e*/Y 4logy=2 = logC=2
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27.

28.

The equation of plane passing through three points ? +f — 2R, 28 - ; +Rand P+ 2} +
ie,(1,1,-2),(2,-1,1)and (1,2, 1) is

x-1 y-1 z+2 x=1 y-1 z+2
2-1 -1-1 1+2(=0 = 1 -2 3 =0
1-1 2-1 1+2 0 1 3

=  (x=1)(-6-3)-(y-1)(3-0)+(z+2)(1+0)=0
= 9x+9-3y+3+z+2=0
= 2}+3y—z:14 ...()
Its vector form is,
r.(95+35-B)=14
N
The given life s $ $ 88
r=(3i—j—k)+A(2i-2j +k)

Its cartesiansform is
x-3 y+1 z+1

2 -2 1

....(ii)

Let the line (i7) intersect plane (i) at (., 3, v)
Q (o, B, v) lie on (ii)
a-3 B+1 y+1
2 2 1
= a=2A+3 B=-2A-1;, y=A-1
Also, point (o, B, v) lie on plane (i)

=A(say)

= Y9a+3pB-y=14

=  9@2A+3)+3(2A-1)-(A-1)=14

= 18A+27-6A-3-A+1=14 = 11A+25 =14
= 11A=14-25 = 1A= -11
= A=-1

Therefore point of intersection = (1, 1, - 2).
Let x and y hectare of land be allocated to crop A and B respectively. If Z is the profit then

Z =10500x +9000 y (1)
We have to maximize Z subject to the constraints
x+y<50 ...(10)
20x+10y <800 = 2x+y < 80 ...(ifi)
x>0, y=0 ...(iv)

The graph of system of inequalities (ii) to (iv) are drawn, which gives feasible region OABC
with corner points O (0, 0), A (40, 0), B (30, 20) and C (0, 50).

Graph for x +y=>50




50
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29.

Graph for 2x +y=80

Feasible region is bounded.

Now,

0 40
y 80 0
O m’
_B(30; :
102 30 14 60
Corner point Z =10500x + 9000y
0 (0,0) 0
A (40, 0) 420000
B (30, 20) 495000 <« Maximum
C(0,50) 450000

Hence the co-operative society of farmers will get the maximum profit of = 4,95,000 by
allocating 30 hectares for crop A and 20 hectares for crop B.

Yes, because excess use of herbicide can make drainage water poisonous and thus it harm

the life of water living creature and wildlife.

LetE;, E,, A be events defined as
E| = treatment of heart attack with Yoga and meditation

E, = treatment of heart attack with certain drugs.

A = Person getting heart attack.
1
P(E) =7, P(Ey)=

Now P [i) = 40% (40 x ﬂ)% = 40% —12% = 28% = —>
100 100

Ey

1

2

28



p|A =40%—(40>< 25)%:40%—10%=3o%=ﬂ
E 100 100

2
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16.

18.
19.

E
We have to find P (71}
P(El).P(i\
| - P[Elj _ \E1)
A A A)
P(E{).P|= |+ P(E,).P|*=—
(Ey) [Elj (E) (Ezj
l1 28
2 %100 28 100 14

= = X - =_

128 1 30 100 58 29

SX X

2100 2 100
The problem emphasises the importance of Yoga and meditation.
Treatment with Yoga and meditation is more beneficial for the heart patient.

Set-lI
Degree =1
Let E; and E, be two events such that
E; =P speaks truth
E, =Q speaks truth
70 _7 = 7 3
Now P(E,)= PE)=1-—==
=700 10 E) 10 10
80 _4 - 4 1
= = P(E 1-—==
P(Ey) = =3 (Ep) = Ea-

P (P and Q statmg the same fact)

= P (speak truth and Q speak truth or P does not speak truth and Q does not speak truth)
= P (both speak truth) + P (both do not speak truth)
7 4 3 1 28 3 31
10757105 50 50 50
No, both can tell a lie.
Refer to page 412, Q. No. 12.
Let 1=f[|x_1|+|x_z|+|x_ 3 dx=3lx—1ldx + 3lx - 2ldx + 2l x — 3ldx
i l I [
3 2 3 3

.[Ix 1|dx+.[|x 2|dx+j|x 2|dx+j|x—3|dx

—_

[By properties of definite integral]
= Jee-ndx + f-(x -2 + fx - 2 + J~(x - 3)ax
1 1 2 1
(x-1>0, if 1<x<3)

JX—ZSO if1<x<2
| X = 2>0, if 2<x
k3 |x-3<0, if1<4
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T A

I P e " R

(0020 (o- o2 tiLiass

2
1
20. Let I=[— . dx

(x +4) (x +25)
Let x2=y _
N x%+1 y+1

(214 (x?+25) (y+H(y+25) -
Now, y+1 A B N y+1 A(y+25)+B(y+4)

(y+9(y+25 y+4 y+25 (y+4)(y +5) (y+4)(y+5)
= y+1=(A+B)y+(25A +4B)

Equating we get
A+B=1and254 + 4B=1
1
= A= , B=
7 7
x? +1 -1 8
(x? +4)(x2 +25) 7(x2 +4) 7(x% +25)

I= .[ :__.[ 22102 _I 22
7(x +4) 7(x +25) +2
=—lxltan_1£+§xltan_1£+C——itan_l£+itan XicC
7 2 2 7 5 5 14 2 35 5

28. Given differential equation is

+52

xﬂsin1+x—ysinz:0
x X x

Dividing both sides by x sin ¥ we get
x

dy
dx
dy_y
dx x

=0

+ cosec— y
X

— cosec=

v_
X
Y 0
X

Let F(x,y) =¥ cosec
x x

A A
F(n x,ky)=—y—cosec—y=k0 [z—cosecz}=ko F(x,y)
AX AX X X

Hence, differential equation (i) is homogeneous
y dy do



Let y=ovx = —=0 = — =04+ x.—
X dx dx
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29.

11.

13.

Now equatien (9-becomes—

%
v+x. = —cosec
dv
U+ X.—=0- cosecv = X.— =— COSecuv
dx
= —sinvdv =é = —Isinvdv :J'ﬁ
= cosv=loglxl+C = cosz=10g|x|+C
x
T
Giveny=—, x=1
y= 2’
%

cos—=logl+C = 0=0+C = C=0

Hence, pz}{rticular solution is
cos—=loglxl+0 e coszzloglxl
x X

Refer to page 444 Q. No. 27.
Set—lI

PRSI TY S N S

. . . . -> = §+5§
Unit vector in the directionof a + b =

12 152 1 5
(PR =P —— R
V% 726 %
Degree =3
LetE; and E, be two events such that
E| = A speaks truth
E, = B speaks truth
75 3 3_1
Now P(E;) = = P(Ey) =1-"==
ED) =100"2 D=1-,=7
9 _ 9 9 1
P(E — == 1- 2 =—
E2)=105"10 = PED =135

P (A and B contradict to each other)=P(E,) x P(EZ) + P(E ) x P(E))
3 1 1 9 12 3
=— X — —_XX—_—=—

4 10 4 10 40 10

It is not necessary that the statement of B is always true, it may be false also.

Given A(1, 2, 3), B(2,-1,4) and C(4, 5, - 1)

—
Now  AB=(2-1)+(-1-2)3+@4-3)R=F-35+F

AC=(4-1)+G-2)P+(-1-3)R=3b+35_4k
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I
- - 1
IABxACI=21 -3 1
s 3 83 4

:ZI(12—3)i—(—4—3)\]/'-F('3—~F9)-H7

=%|9$+7;+12)$|=% 92 +72 4122

Area of given triangle =

e S

:% 274 sq. unit

Let [=][lx=2+lx- 3l +lx-5]dx

14. >
:ilx—2|dx+§|x— 3|dx+§|x—5|dx
2 2 2
="lx—2ldx+"lx—3ldx+"1x-3ldx+"lx-5ldx
2 2 3 2
[By properties of Definite Integral]
:T(x—2)dx+f—(x— 3)dx+i(x—3)dx+j-(x—5)dx
2 2 3 2
(x-2>0, if 2<x
%5] |x-3<0, ifZSJg
< 3]
|x—320, if 3<x
5| (x-5<0, if2<4
<5
5 3 5 5
Je-2’] Je-9"]", [6-95[1 [¢o’]
L2 Ll 2 LU 2 Lt 2
= ——o)—(oi)fzw)-[()——) =4 —+24—
2 2 2 2 2 2
Let P2flrd+9 23,23
2 2 2
15. 5
2x° +1
xz(x2 +4)
Let x? =y -
=

Now,



~

+ R =

- =

yy+4 y y+4
2y+1=A(y+4)+By
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25.

26.

= 2y+1=(A+B)y+4A
= 4A =1 :>A=l
4

and A+B=2—B=2_L1_7
1 4

-2+1
I:J‘ 1 dx+-[ 7dx  -1x +7 x1tan-1x+C
4152 - 4(1xx +4) T-72+1 4 72 2
=——+ —tan  =+C

4x 2

The equation of line through the points (3, - 4, - 5) and (2, - 3, 1) is given by

x-3 y+4 x+5
2-3 —3+4 145

N x-3_y+4_z+5 ()

-1 1 6
The equation of plane determined by points (2, 2, 1), (3, 0, 1) and (4, - 1, 0) is
x-2 y-2 z-1 x-2 y-2 z-1
3-2 0-2 1-1|]=0 = 1 -2 0 |=0
4-2 -1-2 0-1 2 -3 -1
= x-2)2-0)-(y-2)(-1-0)+(z—-1)(-3+4)
= 2x—4+y—-2+z-1=0
= 2x+y+z-7=0 ... (i)
Let line (i) cross the plane (ii) at (o, 3, )
Q Point (a, B, y) lies on line (i) /(OL,B)

o_-3 B+4 y+5
E
= a=—-A+3pB=A-4 y=6A-5
Also, point (o, B, v) lies on plane (ii)
200+B+y-7=0
= 2(-A+3)+(A-4)+61-5-7=0
= —2A+6+A-4+61-12=0
= 5A-10=0 = A =2
Hence, the coordinate of the point, where line (i) cross the plane (ii) is (1, - 2, 7)

=\ (say)

Given differential equation is

|(x.eﬂy6 +yl¢>7b<=xdy ) %:@ ...(0)
Yy
Let F(x,y) =2 1Y
My ¥
P a) =2 TN G0 Y 0y
X
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Hence, given differential equation (i) is homogenous.

Lety=ox

=

do

ﬂ:zﬂrx.—

dx dx

Now given differential equation () is becomes

=

Given that x=1when y=1

or

wx

dv x.eX +ox

v+x—=
x X

x.@:ev
dx

Jorntenj
—e §=logx+C

¥ ¥

eX.logx+C.e* +1=0

elogl+Ce+1=0

dv o
v+x.—=e’ +v
dx

d_dx
e?  x

e’ =logx+C
T

-—=1 C
¥ ogx+

ex

c=_1

e

The required particular solution is

¥ ¥

eX .logx——eX +1=0
e

¥ Y

L Jq
eXlogx—ex +1=0

77
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General Instructions: As given in CBSE Sample Question Paper.

Set—|
SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.

2.

10.

Write the principal value of tan ~'(y/3) - cot ! (=/3).

Write the value of tan ™ * {2 sin [2 cos~ ! ?ﬂ

0o 1 -2
For what value of x, is the matrix A =| -1 0 3 |a skew-symmetric matrix?
x -3 0

1 -1
If matrix A = [ 1 J and A2 = kA, then write the value of k.

Write the differential equation representing the family of curves y =mx, where m is an
arbitrary constant.

2 -3 5
If Aij is the cofactor of the element a; of the determinant|{6 0 4|, then write the value of
1 5 -7

a32- A 32 .
- = > o
P and Q are two points with position vectors 3 a -2 b and a + b respectively. Write the
position vector of a point R which divides the line segment PQ in the ratio 2:1 externally.
> 5 >

- - >
Find | x|, if for a unit vector a ,(x — a). (x + a)=15.
Find the length of the perpendicular drawn from the origin to the plane 2x — 3y +6z+ 21 =0.

The money to be spent for the welfare of the employees of a firm is proportional to the rate of
change of its total revenue (mmarginal revenue). If the total revenue (in rupees) received from
the sale of x units of a product is given by R(x) =3x2 +36x+5, find the marginal revenue

when x =5, and write which value does the question indicate.
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SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

14.

15.

16.

17. Evaluate: J.

Consider f : R, —[4, ») given by f(x) = x? +4. Show that fis invertible with the inverse f~ !
of f given by f~ ! (y) =./y—4, where R, is the set of all non-negative real numbers.

Show that: tan (l sin~ ! E) :ﬂ
2 4 3

OR

Solve the following equation: cos(tan~ L y)=sin (co’t_1 Ej

Using properties of determinants, prove the following:
X xX+y x+2y

x+2y x X+y =9y2(x+y)
x+y x+2y x
ﬂ:(lﬂogy)2

dx logy
Differentiate the following with respect to x :

1 2x+1‘3x
sin _—
1+(36)*

If y* =e¥™%, prove that

Find the value o? k, for which
A1 +kx — 1 —kx
f , if-1<x<0
X 7
f 2x+1 .
} 1 if0<x<1
x_
)
|

L

is continuous at x = 0.

2 OR
dzy T

If x=acos® 6 and y=asin 36, then find the value of—2 ato o

dx
Cos 2x — cos 20

COS X — COosSQ

Evaluate: I



o 2
R X+ i

VX +2x+3

dx
x(x°+3)
21

19. Evaluate: I
0 1+e

18. Evaluate : I

1

sinx
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20.

21.

22,

23.

- -
If 225—} +78 and yzS?—f + kﬁ, then find the value of 2, so that 4+b and a- b are
perpendicular vectors.

Show that the lines

F=abe2b-abia 25+ 28)

¥ =58- 25+ (35425 + 6b);

are intersecting. Hence find their point of intersection.
OR

Find the vector equation of the plane through the points (2, 1, — 1) and (- 1, 3, 4) and
perpendicular to the plane x — 2y +4z=10.

The probabilities of two students A and B coming to the school in time are% and%

respectively. Assuming that the events, ‘A coming in time’ and ‘B coming in time’ are
independent, find the probability of only one of them coming to the school in time.

Write at least one advantage of coming to school in time.

SECTION-C
Question numbers 23 to 29 carry 6 marks each.
2 2
Find the area of the greatest rectangle that can be inscribed in an ellipse X*_ +Y_ =1.
Tty

24.
25.

26.

27.

28.

OR a
Find the equations of tangents to the curve 3x% - yz =8, which pass through the point (% , Oj.

Find the area of the region bounded by the parabola y = x% and y=|xf.

Find the particular solution of the differential equation (tan - y—x)dy=1+ yz) dx, given that
whenx=0,y=0.

Find the equation of the plane passing through the line of intersection of the planes
7.($ + 3}) -6=0and 7.(3$ - } - 41@) =0, whose perpendicular distance from origin is unity.

OR
Find the vector equation of the line passing through the point (1, 2, 3) and parallel to the

planes 7.(5—} +21$) =5and 7.(3§+§ +l$) =6.

In a hockey match, both teams A and B scored same number of goals up to the end of the
game, so to decide the winner, the referee asked both the captains to throw a die alternately
and decided that the team, whose captain gets a six first, will be declared the winner. If the
captain of team A was asked to start, find their respective probabilities of winning the match
and state whether the decision of the referee was fair or not.

A manufacturer considers that men and women workers are equally efficient and so he
pays them at the same rate. He has 30 and 17 units of workers (male and female) and
capital respectively, which he uses to produce two types of goods A and B. To produce
one unit of A, 2 workers and 3 units of capital are required while 3 workers and 1 unit of
capital is required to produce one unit of B. If A and B are priced at ~ 100 and ~ 120 per
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29.

unit respectively, how should he use his resources to maximise the total revenue? Form
the above as an LPP and solve graphically.

Do you agree with this view of the manufacturer that men and women workers are equally
efficient and so should be paid at the same rate?

The management committee of a residential colony decided to award some of its
members (say x) for honesty, some (say y) for helping others and some others (say z) for
supervising the workers to keep the colony neat and clean. The sum of all the awardees is
12. Three times the sum of awardees for cooperation and supervision added to two times
the number of awardees for honesty is 33. If the sum of the number of awardees for
honesty and supervision is twice the number of awardees for helping others, using
matrix method, find the number of awardees of each category. Apart from these values,
namely, honesty, cooperation and supervision, suggest one more value which the
management of the colony must include for awards.

Set-ll

Only those questions, not included in Set I, are given.

9.

10.

19.

20.

21.

22.

28.

29.

2 2
If matrix A :{ s } and A% = PA, then write the value of p.

> - -> >
A and B are two points with position vectors 2 a—3 b and 6 b - a respectively. Write the

position vector of a point P which divides the line segment AB internally in the ratio 1 : 2.

1
Ifx¥ = eV, prove that B 08 _

dx 1+ logx)2 ‘
Evaluate: I%
x(x” +8)
Evaluate: Iﬁﬂ X
0 1+ cos? x

- >

- - - >
If p =5$+K}— 3fand q= P+ 3?—5}5, then find the value of A, so that p + g and p — g are
perpendicular vectors.

Find the area of the region {(x, v) :y2 <6ax and x + yz <164°] using method of integration.

Show that the differential equation [x sin (1)— yldx+xdy=0 is homogeneous. Find the
x

particular solution of this differential equation, given that y =£ when x =1.

Set-ll

Only those questions, not included in Set I and Set II, are given.

9.

10.

3 -3
If matrix A :{ 3 3} and A2 = AA, then write the value of A.

- 2 - -
L and M are two points with position vectors 2 a — b and a +2 b respectively. Write the



position vector of a point N which divides the line segment LM in the ratio 2:1 externally.
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19. Using vectors, find the area of the triangle ABC, whose vertices are A (1, 2, 3), B (2, -1, 4) and
C@4,5,-1).

20. Evaluate: I dx

x(x3 +1).
2
21. If xsin(a+y)+sinacos(a+y) =0, prove that ﬂ:w.
x sina

22. Using properties of determinants, prove the following;:
3x —x+y —-x+z

y 3y z—y |=3(x+y+2z)(xy+ yz+zx).

z

x_
X - Y-z 3z

28. Find the area of the region {(x, v): yz <dx, 4x% + 4y2 <9} using method of integration.

29. Find the particular solution of the differential equation.

?+xcot}/:2y+y2 coty, (y=0), given thatx=0wheny:%.
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——=\/AsSolutions

Set—|

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1. tan '3 - cot_l(—\/g) = tan”! (tan %)— cot™! (— Cot%j
=tan_1(tan Ew ( ( Eﬂ
}—COt 1 cot) 7 — ) Ftan Ktan
3 _( \ 3\ 6 )f Fﬁ ( ) 1

NN R 3 22 6
) cot \COt )

n 5m T 5
/ 136 Q S )and E(O,Tc)J
| \ _2n-5n _ m
6 2
2. tan _1|_2 sin| 2 cos ! ?M —tan ! (2 sjn(z % %D {Qcos1 L;Ti
6]
=tan_1(25in%)=tan_1[2X§J=tan_l(x/§)=%
3. Awill| be skew synJmetL‘ic matrix if | |
A=-A
0o 1 -2 0 -1 «x 0 1 —x
= (—1 0 3]:—(1 0 —31|:|r—1 0 3—||
|x 3 0] |2 3 0o |2 -3 0]
Equating, we get x =2
4. GivenA*=kA
- 1 -17h —1_|kf>—1
- 11 ‘{—1 1} {—1 1}
r2 2] [1 -1 , A1 Tt
2 2] -1 1] [—1 iy
1]
= k=2

5. y=mx
Differentiating both sides w.r.t. x, we get
dy



=m

o=
Hence, required differential equation is
y=ﬂ.x = ydx —xdy=0

dx
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10.

11.

6 4
=-5(8-30)=-5x-22=110

25
3. Az =5x(-1)°"2 ‘

N
If r is the position vector of R then by section formula

> 2a+b)-1.(372-2D)

AR A 28 28 ?
T P P
2a+2b-3a+20b P

= =4b-a
1

e
Given(x—a).(x+a)=15

- -
= (0)?-(a)?=15

> o5 o o >, D5
= x.x—a.a=15 = lx1“—l al= =15

- -
= lxI>-1=15 = Ix12=16

H
= lxl=4 [Q —ve value is not acceptable]

Given plane is
2x -3y +6z+21=0

0><2\/+0><(—3)+0><6+21‘
22 +(-3)%2 +6% ‘

J 21 =\éT=21=3

4+9+36 49 7

Note: If p is perpendicular distance from (o, B, y) to plane ax + by + cz+d = 0 then

av&+b[3+cy+d
p= 2 2 2
a“+b” +c
Given: R(x) = 3x% + 36x +5

= R'(x)=6x+ 36
. Marginal revenue (When x=5)=R '(x)] 5 =6x5+36="66.

xX=

Length of Lar from origin (0, 0, 0)

The question indicates the value of welfare, which is necessary for each society.

SECTION-B
For one-one
Let X1, x5 €R, (Domain)
Fe)=f() = xf+4=x3+4
2 2

= xl :xz



X1 =Xy [Qxq, x5 are +ve real number]

f is one-one function.
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For onto
Lety €[4, ) s.t.
y=f(x) VxeR, (set of non-negative reals)
= y= x2+4
= x=\y—-4 [Qx is + ve real number]

Obviously, V y €[4, ], x is real number € R (domain)
i.e., all elements of codomain have pre image in domain.
= fis onto.

Hence f is invertible being one-one onto.

For inverse function: If f “Lis inverse of f, then

fof 1og (Identity function)
fof T W)=y Vyeld )

FE @)=y

T w)? +4=y [Qf(x) =2 +4]
frm=Ay-4

Therefore, required inverse function is f 1.[4, o] - R defined by

1 W=Jy-4 vyeld, ).

UV

. 13 . [ T )l
12. Letsin =0 = Lﬁsme = 32} ( = \cos(’can_l x) = cos( —cot7! )
4 — 4
2tan, 0 g — =  tan 'x= -cot’!
= = 2
1+tan —
23 2 2
= 3+3tan? 2 =8tan— =
6 B+ 64 -36
= tan— —————
6
=9 N
tan 6 8 *2 7
- o2) L !
% = /%an Kl sin !
3 4-7
)7 3

_ 3 _
Given cos(tan 1ﬂx) = sin(cot ! 2)



Oe - ,
L\ 272/]
Q sin2x = X |
1+tan x
3tan29—8tane+3=0
tan =
8+ 28
6
tan =
4+ 7
3
Qezsirf1 3J

| @

| @

2 tan

]
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13.

14.

= I _cottx=l- co’fl% = cot 1 x=cot™! 3
Foter sinoconl® o]
3 Note: sin®=cos|—-0
= x=— | |
4 " tan ! x + cot 1 x :E“
2
X xX+y x+2y
LHS. =|x+2y x xX+y
xX+y x+2y x
3(x+y)  3(x+y  3(x+y
=| x+2y X X+y [Applying R{ =R + Ry + R3]
X+y X +2y X
1 1 1
=3(x+y)|x+2y X x+y [Taking 3 (x + y) common from R ]
xX+y x+2y x
0 0 1
=3(x+y|y -y x+y [ApplyingC; -C; -C3,Cy > C, —C3]
y 2y o«

Expanding along R; we get
=3+ L @y” +y?)
=9y? (x +y)=RHS

Giveny”* =¢e¥™*

Taking logarithm both sides we get
logy” =loge’ ™™

= xlogy=(y—x).loge = x.logy=(y %)
= x(I+logy) =y = x=
1+logy

Differentiating both sides y.r.t.y.|We get

PO PR

— (I =+10 =T U
ix { Y)Y R
+ 4y (1+1ogy) 2
v -

dy _( +logy)2

1+logy—1 logy T log

| (+logy? (1+logy)?
{Note:
|




|
|

| (i1i) log , m"

-log,
m
nlog, m

(..L\l/loge

S =

— O B0

g

+

— O B0«

= —

—~ = = o~ — O B0

— O Do

g
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x+1 qx X AXx X
15. Lety=sin -1 [uJ n! [ﬂJ =sin! [LJ
1+(36)* 1+(6%)* 1+(6%)2
Let 6% =tan (b—rz b = tan"!(6%)
2 tan 1 .
=sin — ainLa
y 4 y=sin"" (sin 20)
0 =2.tan "1 (6"
) == Yy Yy=<+tan (67)
+tan 6 dy 26".log, 6
=29 Z A 1436
= dy__ 2 ~logl6.6" =
dx 1+ (6" )
16. lim f(x)—hmf,(u no [fFx=0-J x>0 =h—0]
x—0" —0 X
, 1+ k(—){) - 1k
= lim f(-h)= lim
h—0 h—0 —h
. 1-kh—- 1+kh 1-kh+ 1+kh
= lim
h—0 —h 1-kh+ 1+kh
— Nin) =k {1Tlfhlﬁil+11fuhih} — i) { 12k 4 _Llfh}
_ 2k
2
= lim f(x)=k (i)
x—0~
Again lim f(x)=1lim f(0+ h) [Letx=0+h,x—>0" =h—>0]
x—0" h—0
— lim f(~h)=lim 2+ 1_ L
h—0 h—»0 h-1 -1
- Hm f(x)=-1 )
x—0%
2x0+1
Also f(0)=——=-1
flo =222
Q  fiscontinuousatx =0 Differentiating both sides
lim f(x)= lim f(x)=f(0) = k=-1. w.r.t.0 we get
x—0" x—07" OR .2

Given: x =acos> 0
Differentiating both sides w.r.t. 0 we get

—=-3a Cos2

0
6.sin 0 Alsoyy —asin®6



()

...(ii)



464 Xam idea Mathematics—XII

Now — = =
0.cos de ax 0 —3acos

d.]é 0.sin0O
= =—tan®

dx

2
= d— =_sec? O.d—e
xz dx

—sec 0 1
= 79 T sec*0.cosech

—3acos20.sin® 3a

2
“. M‘| = 3i SeC4 % cosec %
= oa . X 2=
n/ |

4
1= 10ay 32
3a \W/3) 27a
17. Let s s2x — cos 20, .
fosx — cosa
(2 cos? x - 1)—-(2 cos? o -1)
COS X — COS O

J'Z(COSZX—COSZ ) p jZ(Cosx+Cosa).(Cosx—Coscx) p
= X =
COSX — COSa. (cosx — cosal) *
= ZI(Cosx + cosa)dx = ZI cosx dx + ZJ cosa dx
=2sinx +2xcosa +C
OR
x+2
Letl=| ——_—___dx
VxZ +2x+3
=1j 2x + 4 dx=1 2x+2)+2 »
2 Va2 +2x+3 2 Va2 +2x+3
1 (2x + 2)dx +1 2dx
27 x4 2x+3 27 Vx? 42x+3
1 )
I=—1;+1 (i)
y 172
(2x +2)d
Where I —I * 2 d12=J'L
VxZ +2x+3 VxZ +2x+3
Now Il=I£dx
Va2 +2x+3
2 2

Let x“+2x+ 3=z



2d
(2x + 2)dx = 2zdz =  -[==

z

=2[dz=2z=2Vx* +2x+ 3 +C,
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v

= L1=2 x2+2x+3g(]'1
dx dx

V242643 J@+1)2 +(+2)2

Again I, =

—logl(x+1) +y(x+1)2 +(¥2)2 |
=log|(x+1)+\/x2 +2x + 31+C,

Putting the value of I;, and I, in (i) we get
I=2vx% +2x+ 3 +logl(x +1) +Vx? + 2x + 3+(C; + C,)
i\/x +2x + SI+logI x+1l+]1x2 +2x + 3+C.

x4 dx 1 S5x*dx

18. Let 5 5 s
x(x +3) X’ +3) 5 22 +3)
Let fx= = Sxtdx=dz
1 dz
5 z(z+ 3)
1 J-Z+3—Zdz=i z+3 d—i z .
5x3° z(z+ 3) 157 z(z + 3) 157 z(z+ 3)
dz 1 ¢ dz _
15j? jz+3 15{logz—log|z+3|}+C
=Llog Z1+C= —log x° +C
15 zZ+ 3 15 x + 3
2n 1
19. Leti= | : (i)
0 1+e smx
Applying properties j‘ flx)dx = T fla—x)dx we get
0 0
I_zn dx _2n dx _27: dx
- j 1+esin(2n—x) N j 1+E—sinx - j 1
0 0 01l +esi—nx
1=2J" SNF gy ...(i)
Addingi) and (i7) we get
2n 2n smx 1r smx
2I= I 1 diinx sfri:jc J. smx
o-+te 0! 01l
2m
= J.dx= 0
x]ZTCO
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P P I Y

:65—2}+(7+x)1§,-3—Z:—4§+(7—W§

N
b

20. Here

-
a

-
b

> >
(a+ b)is perpendicular to(a—- b)

Q
e
= (a+b)(a-b)=0 = 24+7+1).(7-1)=0
= 24+49-)2=0 = A2=25

= A==%5.

N
21. Given lines are

r :3$+2}—4ﬁ+7\4($+2?+2ﬁ)

7 =58 425+ (38 + 28 + 6B

Its correspording Cartesian forms are
x-3 y-2 z+4

T . 7 _ 3 (i)
x-5 y+2 z-0 .
..(ii)

3 2 6

If two lines (i) and (ii) intersect, let interesting point be (o, B3, 7).
= (a,p,7)satisty line (i)
oa-3 pB-2 v+4
Ty Ty M)
= o=A+3pB=2A+2,y=21-4
Also (o, B,y ) will satisfy line (if)
oa-5 p+2
Y3 2 6
A+3-5_20+2+2 20—-4
3 2 6
=2 A+2 A-=2
3 1 3
I I I

IandII:x—;Z:¥:>k—2:3k+6:>k:—4

II and IIl = Mzk—_zzkz—él
1 3
The value of A is same in both cases.
Hence, both lines intersect each other at point
(o,B,7)=(-4+3,2x(-4)+2,2(-4)-4)=(-1,-6,-12)
OR
Let the equation of plane through the point (2, 1 -1) be

a(x—=2)+b(y-1)+c(z+1)=0 )]



Since it passes through (-1, 3, 4)
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22,

23.

= a(-1-2)+b3-D+c4+1)=0

= 3a+2b+5c=0 ... (i)
Also, line (i) is Lar to x — 2y + 4z =10
= a-2b+4c=0 ...(if)
From (i) and=(iii) we get
a b c
g+1d 5%12 6-2
8 17 1 &Y

= a=18\b=17%,c=4)1

Putting the value of 4, b and c in (i) we get
18A(x—2)+17My—1) +4Mz+1) =0

= 18x+17y+4z=49

= 7.8 4175+ 4b) = 9.

Let E; and E, be two events such that
E; = A coming to the school in time.

E, =B coming to the school in time.

Here P (E,) =7§and P (Ey) =;

= 4 = 2
= PE,)==,PE2)==
(Eq) =, PE2) =2

Coming to school in time i.e., punctuality is a part of discipline which is very essential for
development of an individual.

SECTION-C
Let ABCD be rectangli havingf area A inscribed in an ellipse
N |
Let the coordinate of A be (a., B)
coordinate of B=(a,-p)
C=(-a,~B)
D= (-a,B)
Now A = Length x Breadth =
20 x 2B A=4ap

(i)
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}Q(az B) Ees on ellipse(i) [ 2 ‘

- Amta p?[1-% 1
) 22 .'.a—2+—2=1 ie.p= bzt —¢ J
a b a?
2 2
= A2=16a2{b2[l—a—} = 2107 202 g
2 2
a a
d(A2 2
= (A7) _16b (2a%0 — 40.%) YA
do uz !
For maximum or mi@imum value
9. (-o, B) D A (o, B)
d(A”)
dou
= 2a%a — 40> =0 o1 .,X
= 2a(a® -20%)=0
a
= oa=00= o (~a, -B) C B (o, )
2,42 2
A
Again a7( )= 160 (2112 —12&2)
do.? a?
2 2 2 2
A
@) 1eb” (2112—12><a—]<0
do.? et a* 2
V2
a 2. . .
= Foroa =—, A%i.e., A is maximum.
J2
i.e., for greatest area A
a b . .
o=—andp=— using (i
7 B N (using (7))
a b
.. Greatestarea=4a.p=4— x —=2ab
PR
OR

Let the point of contact be (x(, y,)
Now given curve is 3x% - y2 =8

Differentiating w.r.t. x we get, 6x — Zy.% =0
x
dx 2y y dx (x0,%0) Yo

Now, equation of required tangent is

3x ‘
(Y—yo)=—(x—xp) (i)
Yo



Q (1) passes through (%, 0)
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24.
25.
26.

3xg (4
0-m=20(1 )
Yo 3
= —y% =4dxy - 3xp° (i)

Also, Q (xg, y) lie on given curve 3x2 - y2 =8
= 3x(2)—y%:8 = y3:3x3—8
Putting yé in (ii) we get

—(3x5 - 8)=4x, - 3%
= 4x) =8 = xp =2

=v3x22 -8 =J4=+2
Yo

Therefore equations of required tangents are

(y-2)= 3X2(x—2)and(y+2):3L22(x—2)

= y-2=3x-6andy+2=-3x+6

= 3x-y-4=0and3x+y-4=0

Refer to Q. No. 4 Page No. 348.

Refer to Q. No. 14 Page 365.

The equation of the plane passing through the line of intersection of the planes

F.+3)-6=0and r.(33-$—4h)=0is
F.(ﬁ +39) - 6} + 7{7.(35-}— 4@)} =0

%
= r1+30i+(B-1f-4k-6=0 (i)
Q Plane (i) is at unit distance from origin (0, 0, 0)
‘\/ 0+0-0-6 ‘ .
‘ 1+30)2+(3-2)2+ (—4x)2‘
= 6 =1
J1+932 +60+9+22 -6k +1612
= 6 . 1 36 1 [Squaring both sides]

= ——=
V2632 +10 261" +10

= 2602 +10=36

= 2602=26 = A%2=1 = A=+l

Hence, the equations of required planes are
— —
r.(a$+25—ab=6 and r.(-B+4f+4ab) =6

OR

The required line is parallel to the planes
-



r.-3+28 =5
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F33+5+h=6
Parallel vector of required line = (5B - } + 2&) X (3?S + } + I@)
55 0B
=[1 -1 2|=(-1-28-(1-6)+(1+3)F
3 1 1
= 3 +5§ + 4P
Therefore, the vector equation of required line is
$+25+ 3B + (38 +55 + 4B =0
27. Let E;, E, be two events such that

E, = the captain of team ‘A’ gets a six.

E, = the captain of team ‘B’ gets a six.

1 1

Here P(E))=—, P(E,)=—
(E)=—, P(E)=—

1 6 1 5

PE])=1-—===, P(E}))=1-—==

(E1) ¢~ 5 TED c 6

Now P (winning the match by team A) =

P (winning the match by team B) =1 - % = 15—1

[Note: If a be the first term and r the common ratio then sum of infinite terms]
a
S =
I
The decision of refree was not fair because the probability of winning match is more for that
team who start to throw dice.

28. Letx, y unit of goods A and B are produced respectively.
Let Z be total revenue

Here Z =100x + 120y (1)
Also 2x + 3y < 30 (7))
3x+y<17 ... (1)
x>0 .(iV)
y=0 ....(0)

On plotting graph of above constants or inequalities (ii), (iii), (iv) and (v). We get shaded



region as feasible region having corner points A, O, B and C.
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’
s
:

For co-ordinate of 'C’

Two equations (i) and (iii) are solved and we get coordinate of C = (3, 8)
Now the value of Z is evaluated at corner point as:

Corner point Z =100x + 120y
(0, 10), 1200
[ '('g; 0) ] 0
17 1700
LY 3
(3, 8) 1260 «——Maximum

Therefore maximum revenue is ~1,260 when 2 workers and 8 units capital are used for
production.

Yes, although women workers have less physical efficiency but it can be managed by her
other efficiency.

29. According to question
x+y+z=12
2x + 3y +3z=33

x-2y+z=0
The above system of linear equation can be written in matrix form as
AX =IB I -2

Tl 1
Where A='2 3 1] Izl lol



]

L

L]
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T 11
Now A=[2 3 3=13+6)-1(2-3)+1(-4-3)=9+1-7=3
1 21
A =9, Ap=1 Ap=-7
Ay =-3, Ap=0, Ay=3
Az1=0, Ap=-1, Az=1
[9 1 —71 [9 3 01
Ade=[—3 0 3/ =1 o0 —1J
1

-1 ﬂJ _L—7 3

0

9 -3 0|
a1y 0

3/, 3 1]

Q AX=B=X=A"'B

Sl 5 S

2| 3|7 3 1]|o]
FINRCH

|z] 3| -84+99 |

[x] 9 3

Hy|=l{12—‘=’74-’ =x=3,y=4,z=5
=) 3] [

No. of awards for honesty =3
No. of awards for helping others =4
No. of awards for supervising = 5.

The persons, who work in the field of health and hygiene should also be awarded.

SET-II

2]
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>
10. Let r be the position vector of point P.
By section formula

- > - -
> 1.(6b-a)+2.(2a-3b)
.

1+2
e T -
_6b-a+4a-6b 3a
@ ® ® ®
(2a - 3b) (6b — a)
A 1 o) @? 2 B
19. Given, x¥ =¢*Y
Taking logarithm to the base e both sides, we get log x¥ =loge*

Applying law of logarithm, we get ylog x = (x — y).loge
= ylogx=x-y Qloge=1]
y(1 +logx) =x o

= =

14 log x
Differentiating both sides w.r.t. x we get

(1+logx)l-x(0+1Y
X

dy _
dx (1+logx)2
d log x
= Y & 5 [=J'
dx (1+logx)
2
20. I=[—3— - %
x(x +8) x7(x” +8)
Let x3 =z 3
= 3x%dx = dz :xzdx:ﬁ
8_
I__J' _ J'(Z+ ) ZdZ
z(z+8) 3x8 z(z+8)
S R Sy iz_i dz
3x8 ||_z z+8|J 24 247 2+ 8
1
=—1logl I——l |z + 8l+C
4 og | i oglz
1 C = 1 z° C
I= ffog ,ﬁ = og +C.
z+8 23 +8
T xsinx
21. Let j dx

0 COS X

T(m - x)sin(n — x) 1+ cos? (n —x)



G

[By
propertie

s]
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22,

28.

I=J,—dx
(m—x)sinx g
= ” ..(i1)
o 1+cos” x

Adding (7) and (ii) we get
T

Y - sin x dx
£1+C052x
Let cosx =z
= —sinxdx=dz x=0 =z=1
and x=nt=>z=-1
-1 1
2I=—TCJ‘ dzz=rrj dzz=7c[tarflz]1
11+z S1l+z
2
-1 -1 T T i
=gnftan "1-tan (-1)]== ——(——)}=__
[ 1] {4 4 2

N
Herep:5$+k}$—3}§

- - -

g=1i+3j-5k

- >

p+ g =60 +(3+1)f -8k

- > - - >

p-q=4i+(A-3)j+2k

- - - -
Since (p+ q)is perpendicular to (p— ¢).

(p+ D). (p- q)=0

=
=  (BB+B+nf-8h . @+ (n-3)F+28=0
=  24+(3*-9)-16=0
= A2 =1 = A=x1
SECTION C 0

Corresponding curves of given region
{(x, y):y2 <6axandx? + y2 <16a%} are
x4 y2 =16a> (1)
y = 6ax ..(0)
Obviously, curve (i) is a circle having centre
(0, 0) and radius 4a. While curve (ii) is right (-4a, 0)

handed parabola having vertex at (0, 0) and
axis along +ve direction of x-axis.

Obviously, shaded region OCAB is area
represented by

y2 < bax



A(4a, 0) X
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Now, intersection point of curve

(i) and (if)
x% + 6ax = 16a> [Putting the value of y2 in (7)]
=  x%+6ax—16a> =0 = x% +8ax - 2ax —16a*> = 0
= x(x+8a)-2a(x+81)=0 = (x+8a)(x-2a)=0
= x=2a,-8a
= x=2a [x =— 8a is not possible as y? is +ve]
y=243a

Since, shaded region is symmetrical about x-axis
Required area =2 [Area of OABO]

|'2a 4q —|
[a/z' 6axjdvé+ 2 162> —x
dx |L0 2a ) ZJ

L/ba T\/xderT (4a) —x de
2|L 57 31 Ty

2a 4q
—oVBax—|x 2| +2r—16a® — % + L1642 sinl\x}
I P 2 4o,
3,/
=@{(2u)% _0}+zt(0+4u2n)—[2 , 3)
3 +4ﬂ TE||J

2 2
:—Su ;/ﬁ + 8a2n—4ﬁa2 __8a T

2 2
=%\/§a2 +166; T _4J3a% > —4é§u2 +—166; T

29. Given differential equation is =30 E(x, v)
{x sin? (Z) - y}dx +xdy=0 Hence, differential equation (i) is
N - X homogeneous.
Yy —xsin 2 (1)
dy —
dx X
y—x sin2 ¥
Let F(x,y)=——%
X
Ay —Ax sin 2 ﬂ
Then F (Ax, Ay)=—— M
Ax
y—x sin? ¥
=0 x

X



()
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Now lety =vx
S L
dx dx
Putting these value is (i) we_get
do %
vx — xsin? v )
oty — N dv _xfv—sin”d
% x v gy x
_ . 2 e ain?
= v+x =v-sin‘v = x =-sin“v
de — dx
dv dx
= > —
sin“ v X
Integrating both sides, we get
2 1
= cosec “ vdv = —| = dx
J =
= —cotv=-logx+C
= logx- cot(l) =C ...(11)
x
Putting y = % and x =1 we get
T
logl—cotzzC = 0-1=C
= C=-1
Hence particular solution is
log x — cot(z) =-1
x
= logx - cot(z) +1=0
x
SET-IlI
o [3
ereA=| . |
Given,  AZ=)A
I S YR
38113 ) 9
-3]|-3 3 7{ |-3 3 | -3
| | =4 {
3]
3[18 -18] [ 3
P T 4
3] -18 " 18'| |-3



=

6

-3

-3
-313 |

|

rs3
|_—3

3]
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N
10. If r is the position vector of N then by section formula

L M N
T = = > = ———==50b
- 2(a+2b)—1(2a—b) 2a+4b 2a+b
! —-2-1
1

19. Given: A(1,2,3),B(2,-1,4)and C (4, 5,-1)
H
Wehave AB=3 - 3?+I§

AC= 3%+ 35— ab

1l = - |k
Now area of given triangle = E{ ABx AC ‘ ‘
2
55 8 )
Uy 30 =2 (12-3)p—(-4-3)+(3+9)R
23 3 _4

——‘(9$+7§+12ﬁ‘ 1oz 72, “27 Y22 5q. unit,

20. LetI= j —j
x(x +1) 3x +1)
Letx 3
= 3x2dx = dz :xzdng
+1) -
I=1.[ dz =1J-(z )zdZ

3 z(z+1) 37 z(z+1)

Sl R

=§10g|z|——log|z+1|+C

—llogH +C——log
3x—— x3 1

21. Given: xsin(a+y)+ sinacos(a+ y) =
sin a.cos(a + y) )
= _ x =—sina.cot(a + )
sin (a + )

Differentiating w.r.t. y we get

dx . 2 sin a
=+sina.cosec” (a+y)=

ny sinz(a+y)



dy sinz(a +v)

= .
dx sina



478

Xam idea Mathematics—XII

22,

28.

3x —-x+y —x+z
LHS A={x-y 3y z-y
X-z Y-z 3z
ApplyingC; -C; +C, +C5
X+y+z —x+y —x+z
A=|x+y+z 3y z-y
X+y+z Y-z 3z
Taking out (x +y + z) along C;, we get
1 —x+y —-x+z
A= (x+y+o)|l 3y z-y
1 y-=z 3z
Applying R, > R, - R{;R3 - R3 - Ry
1 —x+y —-x+z
A=(x+y+2)|0 2y+x x-y
0 x-z x+2

ApplyingC, -C, —C5
1 y-z —x+z
A=(x+y+z)|0 3y x-y
0 -3z x+2z
Expanding along I column, we get
A=(x+y+2)[By (x +2z) + 3z (x - y)]
=3(x +y +z)[xy + 2z +2yz + xz — yz]
=3(x+y+z)(xy +yz+zx)=RH.S.
We have the region {(x, v); y2 <4x,4x% + 4y2 <9}
ie., y? <4x
x2 + y2 32
Clearly, (i) is a parabola and (ii) is a circle with centre at

(0, 0) and radius ) units.

To find the intersection points of the circle and
parabola, we put value of y2 in (ii).

x2 +4|:x:2
4

= 4x% +16x-9=0




4x? +18x-2x-9=0
2x-1)(2x+9)=0
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1 -9
= X=—
2 2

when x:%,y:i«/f

—% is not possible as y2 cannot be —ve.

Required Area =2 x Area of OBCO

(Area of OACO J[ Area of ABCA)
%)Il J4_ 32V4 9 f
L O \/fj /]
[ 2 1/2 —1?295—}/3j
=22[3 3ﬂ B
. [ B 12 ]

[4/1)%2 on 1&——51 l:l
3%/ 16 4 3

=2F 2 9n 29 inilﬂ [ 4 2 9l
TL3J_ 16 4 8 3| |3V2

29. Given differential equation is

E+xcoty=2y+y2 coty
dy
It is in the form ofﬂ+Px=Q
dy
Here P = coty Q =2y + y~ coty
LF. = eleotydy _  log(siny) =siny [Qel98% =7

Hence, general solution is
x.siny=.[(2y+y2 coty).sinydy+C
=IZysinydy+Iy2 coty-sinydy +C
=2Iysinydy+fy2 cosydy +C
]/2

2
. y 2
=2/ siny.=——|cosy.2—dy |+ cosydy +C
Y 2 j Y 2 Y I]/ yay



=y2 siny—jy2 cosydy+jy2 cosydy +C

= x.siny:y2 siny +C
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Puttingx=0and y = %

2 2
0=" x1+C = C=-T"

Hence, particular solution is

2
. 2 . n
x.siny=y smy—T.

77
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General Instructions: As given in CBSE Sample Question Paper.

Set—|
SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.

10.

Write the principal value of tan ! (tan %)

Write the value of sin (2 sin ! gj

If Ais a3 x 3 matrix, whose elements are given by a; =l3| — 3i+ |, then write the value of a,;.

If A is a square matrix and |A| = 2, then write the value of |[AA’

, where A is the transpose of
matrix A.
3

IfA= 5

10 . 1

7 then write A™.

Write the differential equation formed from the equation y = mx + ¢, where m and c are
arbitrary constants.

- . > > > > . -
If 4 is a unit vector and (x— a)-(x+ a)= 24, then write the value of | x

- - -
For any three vectors a, b and c, write the value of the following:

> > o > o s
ax(b+c)+bx(c +a)+cx(a+b)

Write the cartesian equation of a plane, bisecting the line segment joining the points A (2, 3, 5)
and B (4, 5, 7) at right angles.

If C = 0.003x> + 0.02x? + 6x + 250 gives the amount of carbon pollution in air in an area on the
entry of x number of vehicles, then find the marginal carbon pollution in the air, when 3
vehicles have entered in the area and write which value does the question indicate.
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SECTION-B
Question numbers 11 to 22 carry 4 marks each.
11. Prove that the relation R in the set A= {5, 6,7, 8, 9} given by R={(a, b) : |a - b, is divisible by 2},
is an equivalence relation. Find all elements related to the element 6.
12. Iftan (x — 1) +tan! (x + 1) = E, then find the value of x.
x—2 x+2/ 4
OR
If y = cot™ («/ cos x) —tan"! («/ cos x), then prove that sin i = tan? (gj
13. Using properties of determinants, prove the following:
a’ +1 Zub ac
ab b +1 be |=1+a®+b*+c?
ca cb ¢z +1
14. Differentiate the following with respect to x:
xsinx + (SiI’l x)cosx
15. If y =sin (log x), then prove that
’y, 4y
2
X" —=+x—+y=0
dx®  dx /
16. Show that the function f{x) = 2x —|x| is continuous but not differentiable at x = 0.
R
KT N W with respect to tan™! x, when x # 0.

Differentiate tan L

Evaluate: I— dx J
17. sin x + cos x
9 +16 sin 2x
OR
Evaluate: sz ol x) dx
Evaluate: § dx
18. secx+tanx

The magnitude of the vector product of the vector P+ } + B with a unit vector along the sum
19. of vectors 29 + 4} —5Pand A+ 2}3 + 3R is equal to +/2. Find the value of .

2
Evaluate: J-2x—+1 dx
x° —-5x+6
Find the shortest distance between the following lines:
217, X+1 _y+1 =z+1; 3-x_y-5_z-7
7 -6 1 -1 -2 1

OR
Find the equation of the plane through the points (2, 1,-1) and (-1, 3, 4) and perpendicular to
the plane x — 2y + 4z = 10.

20.
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22,

In a group of 50 scouts in a camp, 30 are well trained in first aid techniques while the
remaining are well trained in hospitality but not in first aid. Two scouts are selected at
random from the group. Find the probability distribution of number of selected scouts who
are well trained in first aid. Find the mean of the distribution also.

Write one more value which is expected from a well trained scout.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.
26.

27.

28.

29.

10 students were selected from a school on the basis of values for giving awards and were
divided into three groups. The first group comprises hard workers, the second group has
honest and law abiding students and the third group contains vigilant and obedient
students. Double the number of students of the first group added to the number in the second
group gives 13, while the combined strength of first and second group is four times that of
the third group. Using matrix method, find the number of students in each group. Apart from
the values, hard work, honesty and respect for law, vigilance and obedience, suggest one
more value, which in your opinion, the school should consider for awards.

Prove that the volume of the largest cone, that can be inscribed in a sphere of radius R is 3 of

the volume of the sphere.
OR

Show that the normal at any point6 to the curve x =acos 6 +a6 sin 6, y=asin 6—a0 cos 0 is
at a constant distance from the origin.

Find the area enclosed by the parabola 4y = 3x* and the line 2y = 3x + 12.

Find the particular solution of this differential equation x* L xy =1+ cos (zj, x # 0. Find
x x
the particular solution of this differential equation, given that whenx =1, y = g

Find the image of the point having position vector # + 3§ + 4R in the plane
N
r@2-$+R+3=0.

OR

Find the equation of a plane which is at a distance of 3./3 units from origin and the normal
to which is equally inclined to the coordinate axes.

An aeroplane can carry a maximum of 200 passengers. A profit of “500 is made on each
executive class ticket out of which 20% will go to the welfare fund of the employees.
Similarly a profit of ~400 is made on each economy ticket out of which 25% will go for the
improvement of facilities provided to economy class passengers. In both cases, the
remaining profit goes to the airline’s fund. The airline reserves at least 20 seats for executive
class. However at least four times as many passengers prefer to travel by economy class
than by the executive class. Determine how many tickets of each type must be sold in order
to maximise the net profit of the airline. Make the above as an LPP and solve graphically.

Do you think, more passengers would prefer to travel by such an airline than by others?
Often it is taken that a truthful person commands, more respect in the society. A man is
known to speak the truth 4 out of 5 times. He throws a die and reports that it is actually a



six. Find the probability that it is actually a six. Do you also agree that the value of
truthfulness leads to more respect in the society?
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Set-||

Only those questions, not included in Set I, are given

- > o> o >
9. If pis aunit vector and (x — p) - (x + p) =48, then write the value of | x

10. Write the principal value of tan ™' (tan 7?75)

19. Differentiate the following with respect to x:
(sinx)* + (cos x)*"*

20. Find a vector of magnitude 6, perpendicular to each of the vectors

- - - - - -
a+b and a— b, where a =$+;+}§ and b =$+2}$+ 3k,
21. Prove that the relation Rin theset A={1,2,3, ..., 12} givenby R={(a, b) : |u - b| is divisible by 3},
is an equivalence relation. Find all elements related to the element 1.
22. Evaluate:

j 1-x

x —2x

2

5 dx.

28. Find the area of the region bounded by the parabola y* = 2x and the line x — y = 4.

29. Show that the differential equation (x — y)% = (x + 2y) is homogeneous and solve it.
x

Set-llI

Only those questions, not included in Set I and Set II are given.

1

9. Write cotl( J, [x1>1 in simplest form.
2

Vx -1

— — - > - -
10. If ais a unit vector and (2x — 3 a)-(2x + 3 a) = 91, then write the value of | x1.

2x2+3

19. Evaluate: _[2— dx.
X +5x+6
20. Using properties of determinants, prove the following:
1+a® -b* 2ab ~2b
2ab 1-a® +b? 2a =1 +a*®+b%)>3
2b ~2a 1-a* -b?

>
21. Find a unit vector perpendicular to each of the vectors 4+20b and
- = - -
2 a+ b, where a = 3$+2f+2ﬁ and b =$+2}$—2I§.

22. Differentiate the following with respect to x:

N _1(/ 1+sinx+, 1-sin

tan | |,0<x<—
x V¥ 1+sinx- 1-sin

x) 2

28. Find the area of the region bounded by the two parabolas y> =4 ax and x? = 4ay, when a > 0.



29. Show that the differential equation 2y e*/Ydx + (y — 2x e*/¥) dy = 0 is homogeneous. Find
the particular solution of this differential equation, given that wheny =1, x =0.
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—V/A\rSolutions

Set-1
B ([ _)) SECTION-A

1. tan”! Ktan ) =tan " Ktamkﬂ: + U

i) 23(53)]

2. Let sin(Z sin _é g) =0

= 2sin'—=sin"'0
T : —
= sin’! 2><§ 1—%}=sin_1 Q2sin! x =sin " {2xv1 — x?}
0= sin! E><g}L=sir1_19 = sin](l—zéwjzsin_l
25
33 ( 0sin|2sin™
= 0=" = — T —
\ 5;}|_za

=i>< 3:1

4. |AA|=|AL|A|=|AlAE A =22 =4.
[Note: | ABI=I Al.IBland | Al=I A”|, where A and B are square matrices.]
3 10
5. Here A ={ }

2 7
| [7_-21 17
ATATT oy Aol 2
3]

Also A=21-20=1#0
A*1=l 7 -10 _1 7 =—10'| [7
[all-2 3 1|-2 —hOﬁB»J L—ﬂ
3]
6. Herey=mx+c

Differentiating, we get % =m
x

dZ



Again, differentiating we get

_Yv_

0, which is the required differential equation
dx*
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- - o

7. Given: (x— aj . (x+ aj =24

5> > o o o
= X.Xx+x.a-a.x—a.a=24

- - —>2 -
= lxI*~lal*>=24 = (x)* =25 [QlalzlJ

BN
= lxI=5
e e e e e 4
8. ax(b+c)+bx(c+a)+cx(a+b)
e e T S

> 5 o
=gxb+axc+bxc+bxa+cx

e e e T T e e
=axb+axc+bxc—axb-—axc-bxc =0
9. One point of required plane = mid point of given line segment.
=(2+4,3+5,5+7)=(3,4,6)
2 2 2

Also D.r’s of Normal to the plane =4 -2, 5-3, 7-5
=222
Therefore, required equation of plane is
2(x—3)+2(y—4)+2(z-6)=0
2x+2y+2z=260rx+y+z=13
10. We have to find i.e. [C' (x)],_3
Now C(x) = 0.003x> + 0.02x2 + 6x + 250
C'(x) = 0.009x? + 0.04x + 6
[C’(x)]x:3 =0009%x9+004x3+6
=0.081+0.12 + 6 =6.201

This question indicates “how increment of vehicles increase the carbon pollution in air,
which is harmful for creature.

SECTION-B

11. Here R is a relation defined as
R ={(a,b) :|a - b| is divisible by 2}
Reflexivity
Here (4, a) eR as |a — a/=|0|= 0 divisible by 2 i.e., R is reflexive.
Symmetry
Let (a4, b) eR
(a,b)eR = |a - b| is divisible by 2
=>a-b=12m =>b-a=m2m
:>|b - /1| is divisible by 2 = (b,a)eR
Hence R is symmetric
Transitivity Let (g, ), (b, c) eR



Now, (a, b), (b, ¢) eR = |a —b|, b - c| are divisible by 2
=>a-b=2mandb-c=+2n
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12.

13.
14.
15.
16.

=a-b+b—-c=x2(m+n) [
=>(a-c)=+x2k Qk
=m+n] =(a-c)=2k
=(a - c)is divisible by 2 =(a, ¢) eR.
Hence R is transitive.
Therefore, R is an equivalence relation.
The elements related to 6 are 6, 8.
Refer to Q 21, Page 49.

OR
Given  y=cot - (\/ cos ﬁftan - (\/ cos ﬁ—
y=

=

| a

N
—tan_l( Cosx)—tan_l( cosx) = y=2 }

—2tan_1( cod 7)cos x =
lim

— y—sin"! 1 - cosx
y=sn A\——— (2h

—h)

1 - cosx

? sm‘1/:1+cosx ET
=i
N siny=tan2§/2 2 | i

- - n
| Note: tan ' x+cot ' x=_, xeR |

| R q..m
| | sin” x ﬁfgg x="
]

| xe[—l,l]| and 2tan—lx= cos
|
2

x>0
Refer to Q 6, Page 101.
Refer to Q 38, Page 188.
Refer to Q 56, Page 198.

Here f(x) - 2%%6 |x| h—0
For continuity at x =0

lim f(x) =1lim f(0 + h)
h—0

N
x—0

=1 () h—0

=1im{ 2h | |
h—0



1(1=cosx\2 \

+COS.X} y=—ooos | |

lim f(x) =lim f(0 — h)
. x>0 h—0
28Ny = 9 2sin Y

2 cos = Tim f(—h)
“tim{2h) | |
——h} =lim{}2h
—h
= lim(-3h)
h—0 h—0

-0 ..>) =0 ..(ii)
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Also f(0)=2x0-[0]=0 (i)
(1), (i) and (iff) = lim f(x)= lim f( x) £(0)
x—0" x-0"

Hence f(x) is continuous at x =0
For differentiability at x = 0

L.H.D. SfO-N-fO) ) - f0)
h—)O —h h—)O _h
=1 {7(_L.\_|h|\_1'>yn_|0|l_. —2h-h-0
= lim =lim—M—
h—0 —h ho0 _n
= lim_—?’h =1lim3
-0 —h  h—0
L.H.D. =3 (i0)
Again  RHD. =lim 2N =/O

h—0 h

i SO SO 2h=lrl =20 -l
h—0 h h—0 h
h

.o 2h—h_ ..
=lim———=1lim—
0 h h—0 h

=lim1.
h—0
R.H.D. =1 ..()
From (iv) and (v)
L.H.D.#RH.D.
Hence, function f(x) = 2x —|x| is not differentiable at x = 0
i.e., f(x) is continuous but not differentiable at x = 0.
J OR

Letu=tan g L+x

o

y

v=tan ' x

Wehaveto find ¥4 ‘
dv

{ 1+x2

Now, u= tan
s

Let x=tan® =0 =tan ' x
u:tanj 1+tan20 1] 4
| L [ secO —17]tan0 | L

|—tan |



an6 |

-1_.€Os afl
TSiﬁ% |9 "cosd
sin @ J

]

=tan

0s0 cos6

[ cos® |
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/1 -cosO] 1
T sin 6 J |n 9 9

rsing—| 0 0
= tanfl‘ —g ‘= tan ! [tanE) ZE
Lcos—J
2
=—tan ' x

Differentiating, both sides w.r.t. x we get

du 1 .
E 2—2(1 N xz) (l)
Also, v —tan ' x

dv 1 ..

i 1ia ..(i0)

du 1 L1+ x* 1

do 2+x%) 1 2

17. Let 1=IM X

9 +165sin 2x
Let sinx—cosx=z = (cos x + sin x)dx = dz
Also Q (sinx —cosx)=z = (sin x — cosx)2 =72
= (sin? x + cos? x — 2 sin x.cos x) = z°
= 1-sin2x=z2
= sin2x=1-z>

_J- dz =I dz
9+16(1 —z%) 7 25-16z>

1 J‘ dz 1 1
= =—. IOg +C
4 4
=_10g}_3j C—— ‘5+4(sir1x cosx)hC
‘5 4(smx—cosx)‘

Let [= .[x log(1 + x)dx

=log(1 + x). o1 x
1_3‘3‘
=log(l+x).X - J‘ dx

_xlogl+d ff ?—xﬂ)—L}dx
3 3 x+1
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=M_%J‘( x+1)dx+ I

3 x+1
3 3 2
log (1
_xloglen) x 2 X Lyionin4c
3 9 6 3 3

18. Refer to Q. 18, Page 299.
-
19. Let a=3+p+h; b=200+4p 58 c=2+25+ 3k

From question, _, NN

> 2 rd
be+c i ax(b+c):
b+ ¢ b+ c

D ¢ ¢ I
bife=r ol 2k

- -
b+ cl= (2+1)2+6%+(-2)?

—V4+22 + 40 +36+4

=A% + 40+ 44
A
- -
= ax(b+c)=| 1 1 1
241 6 -2

(26— (-2-2-n)f +(6-2- 1)k
=8+ (4+0)f+ (- 1B

Putting it in (%), we get$ $ \/ _
. . 2 2 2
|-8i 4«/(4+>L)]+(4—x)1<\=¢E N (9 +@+0)*+@- o
\ 22 440+ 44 \ VA2 +4)+ 44
Squaring both sides we get =2
64 +16 + 1> + 8L +16 + 1 N 96 +2)*
—8AL A% + 4N +44 A2+ 4N+ 44
= §Lj€ 8 dx = =1
2
20. Let SRS .
x°-5x+6

{ 1
~ |x_—5x+6 x°+1 |
[ s =l x2_5x+6)d’“||

24 6p5x
r 5x—5’
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=Idx+j—5x_5 dx=x+.|.( X =3 dx

x? -5x+6 x? = 3x—2x+6)
=x+_[ S-S dx—x+j—5x_5 X
x(x = 3) = 2(x - 3) (x = 3)(x—2)
I o=xF7° (i)
Now I = [———dx
Let= (x=3)(=2) 4+
5x-5 A B

= 5 -5=A(x—-2)+B(x-3)
(x=3(x-2) x-3 x-2
Ifx=2 = 5=-B=B=-5
Ifx=3 = 10=A=A=10
5x -5 10 N -5

(x-3)(x-2 x-3 x-2

10 5
I, = [ - )dx
! -[ x—-3 x-2

=101log|x — 3| -5loglx — 2|+ C
= I=x+10log|x - 3 -5log|x -2/ +C (using (i))

21. Refer to Q 13, Page 437.
OR
Let the equation of required plane be
a(x-=2)+b(y-1)+c(z+1)=0
Q (i) passes through (-1,3,4) also
a(-1-2)+b(3-1)+c(4+1)=0
-3a+2b+5c=0
Again, Qplane (i) is perpendicular to plane x — 2y + 4z =10
a-2b+4c=0
From (ii) and (i)
a b _ c
8+10 5+12 6-2
a_ b ¢

18 17 4
a=18%,b=171,c
= 4\ Putting in (i) we get
18A(x=2) +17A(y —1) + 4A(z+1) =0
= 18(x-2)+17(y-1)+4(z+1)=0
= 18x+17y+4z-36-17+4=0
= 18x+17y +4z=49

22. Let X be no. of selected scouts who are well trained in first aid. Here random variable X may
have value 0, 1, 2.
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Now P(X=0)= .C, —20x19 — 38
BE, . I _Ezozq?oxzzg

¢, 50x49 245
P(X=2)= .Cy = 30x29 — 87

Now distribu%i-’on tagfé is as 2

P(X=1)=

X 0 1 2
P(x) 38 120 87
245 245 245

Now Mean = x;p; —0x B 11,120, 5, 87
245 245 245
_120 174 _ 294
245 245 245
A well trained scout should be disciplined
23. Let no. of students in I*, 24 and 3™ group to x, y, z respectively.

From question

x+y+z=10
2x+y=13
x+y—-4z=0
The above system of linear equations may be written in matrix form as
AX = Bwhere
(1 1 1
A='21
21 b h! o
Ul gk g
o) L
A=z 1 "7
11 L |
1
0/=1(-4-0)-1(-8-0)+1(2-1)=-4+8+1=5%0
4 0
Now A =(-1)" =—4-0=-4
ow An=(CD)T
2 0 21
—_1\1+2 —_(_R_() =8 —(_1\1+3 _1=
A=) =-(-8-0=8 Ag=(-D'?) 112 1=1
1 1 1 1
241 242
Ap=CD7 = ) Ap=(-D7, =4 5
11 11
2+3 3+1
=(— :—1—1: M =(— = —_ = -
Ap=C-D77,  =-0-1)=0 Ap=CD7, =0-1=-1
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[4 1 ||—4 5 —1||
AdjA= -5 0' =8 -5 2

-1 2 <1 [1 0 -1
Now AX=B=X=A"1B.
- M: I B x —40 + 65
LZJ §Lf 05 —21JL1§J H@[”:}o W 5| g9

~65 =15
L1 L I

z 2

NN © eenyeten
N

Apart from these values, the school should consider “disciplined behaviour” for awards.
24. Refer to Q 3, Page 235.
OR
Given  x=acos0 +a0sin0

y=asin® — a0 cosO

X _gsin®+ a(0 cosB + sin 0)
do
=—qsin0+ a6 cosO +asin6 =a6 cosO

and dg =0acos0 — a(—0 sin © + cos0)

=0c0s0 +ab sin® — acosO =

ﬁle dg sin 6

= =tan 0
dx a6 cos0 Slope
1

Ay
dx

dae
of tangent at 6 = tan 0

=—cot0

=  Slope of normal at0 = —
tan 0

Hence equation of Normal at 0 is

—(asin® — a6 cosO
y ):—cote

x —(acos6 + a0 sin 0)
= y—asin6+a6cose+xcot9—cote(acose+aesin9)=
= y—asme+119c059+xC059 JaCOS 0 — 10 cosd=0
= xcosO+ysin®-a=0 sing ¥ sing ..(1)

Distance from origin (0, 0) to (i) = }0 cos0 +0.sin0 — a‘ _

cos? 0 +sin?0 ‘

25. Refer to Q 23, Page 339.
dy y



26. Given x* — — xy=2cos” (—j, x#0
dx 2x
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(9, / [ dy 1
xzﬁ—x}/ S€C|Zf||_ J
- -1 = [ —-xy=
2 cos? (l)
2x
Dividing both sides by x°
sec? (—)
—2x {lﬂ_l}:i d |:tan(l):|:x 3
2 x dx x2 x3 dx 2x
Integratl%g bo(h%i):ﬂes w.r.t.x we get.
—tan| — | |dx = | x3dx
j dx[ L2x J j
= tan( VY _ +C = tan(]/):—lx—2+C
X =3 T I Zx Z
= tan| -+~ |=———+C
2x 2x?
For particular solution whenx =1, y = g, we have
tan(ﬁ) =— l +C
4 2
~ 1+i-cC —~ c=3
2 2

27.

Hence Particular Solution is

y 1 3
tan( )=+~
2x 2x2 2

Refer to Q 6, Page 450.
OR

Since, the required plane is at 34/3 unit distance from the origin and its normal is equally

inclined to the coordinate axes.

= d=3J3
and Normal vector of required plane = I? + mﬁ +nR where
I=cos’ - L m=cos™ - L, n=cos = - L
4" 2 4" 2 4" 2

5
n (normal unit vector of plane)

.

ff

VA

[ox

“7
1
(s

J_l}

oy

)&

d

s L L,L
J3 W3 3
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Hence equation of required plane
- >
rom=d

r(ﬁﬁ-kﬁ?-kﬁﬁj_sﬁ
= G+ peR=3/3x43
= (x§+y?+2’$)~($+}+f$)=9 =,

= x+y+z=9 e ot
2401 b
28. Let there be x tickets of executive class and y 3;:;12'9
tickets of economy class. Let Z be net profit of s
the airline. i
'1'.8'9 R B HH
Here, we have to maximise z. 150 pLC 0110
80 75 140 =
Now Z =500x x — + 400y x — h40 o i
100 100 1204 IS
Z = 400x + 300y (i) 00 S
According to question 80
x>20 (i)
Also x +y <200 ....(iif) s
= x + 4x < 200 s B(40.0)
= 5x <200 X S : X
= x <40 ....(iv)
Shaded region is feasible region having corner ‘
points A (20, 0), B (40,0) C (40, 160), D (20,180)
Now value of Z is calculated at corner point as
Corner points Z =400x + 300y
(20, 0) 8,000
(40, 0) 16,000
(40, 160) 64,000 « | Maximum
(20, 180) 60,000

Hence, 40 tickets of executive class and 160 tickets of economy class should be sold to

maximise the net profit of the airlines.

Yes, more passengers would prefer to travel by such an airline, because some amount of

profit is invested for welfare fund.
29. Let E;, E, and E be three events such that
E; = six occurs

E, = six does not occurs

E = man reports that six occurs in the throwing of the dice.

1 5



N P(E\)=—,P (E)=—
0W(1)6 (2)6



496 Xam idea Mathematics—XII

p[ﬁ}é, p(ﬁjzl_ézz
E) 5 \E, 5 5

We have to find P(%)

P(El).P(EJ
P(E)). P[EJ + P(Ez).P(E}
Ey E,

1 4

— X —

65 _4 30 _4
T4 5 1T 30"4+5 9
—X—+—X
6 5 6 5

Everybody trust a truthful person, so he receives respect from everyone.
SET-II

> o o
9. Given Q (x-p).(x+p)=48
e T e
= X.X+x.p-p.x—p.p=48
b =,
= lx1°-1=48 = lx1==49

5
= [xI=7

10. tan ! (tan 7_75) =tan ! (tan (TE + ED
6 6
~tan”!(tan =£[Q£ e(-2,7]
6 6L 6 2

y 19. Letu=(sinx)" and v =(cosx)

Given differential equation becomes

y=u+v } = o (sin
dx dx dx x)* {x cotx + log sin x
Now u=(sinx)" Again v
= (cos x) 5%

Taking log on both sides, we have
log 1=y Jog sinyx
Differentiating w.r.t.x, we get

du_ =y
u dx sin x

.cos x + log sin x

= liu:u(x cot x + log sin x)
dx
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20.

21.

Taking log on both sides we get
logv = sin x.log cos x

Differentiating both sides w.r.t.x, we get

1 do
—.—=sinux.
v dx oS X

= =v(— . 2 +cosx.logcos
aw {S@Bsxx Xl

.2
; sin” x
= (cosx)*"* 4 cos x.log(cos x) —
cos x

(—sin x) + log(cos x).cos x

i f1og(cos x) — tan ? i} ...(i1)

dv
T (cosx)
From (i), (if) and (i)

1+sinx {

% = (sin x)* {x cot x + log sin x} + (cos x) log(cos x) — tan? x}
X

=28+ 3§+ 4f
——§— 2k

- = -
Now vector perpendicular to (a+ b) and (a— b) is
S

2 3 4l=(-6+4p—(-4-0)f + (2 0)f=—2F + 4f — 2B
0 -1 -2

N
a+
N
a

>
b
N
b

(—28+ 4§ — 28)

Required vector = 6
(—2)2 +4% +(-2)°

(—28 + 4§ — 2B)

\ﬁ\

2«/_ (—28 + 4 — IR) = £J6 (- + 2§ — B

We have the relation
R ={(a,b):|a—b|is divisible by 3}

We discuss the following properties of relation R on set A.
Reflexivity

For any a € A we have

|a — 4 = 0 which is divisible by 3
= (a,a)eRVaeR
So, R is reflexive
Symmetry

Let (a, b) eR

= |a—1b|is divisible by 3



= |a - b| =3k [where k en]
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22,
28.

a—b=+3k
b—a=m3k

b — 4 is divisible by 3
|b, a €R

So, R is symmetric

LUy

Transitivity
Let a,b, c € A such that (g, b)) eR and (b, ¢) €

|a—b|=3m and :>|b—c|=3n
a-b=+3mandb—-c=+3n
(a=b)+ (b —c)==x3(m+n)
a-b+b—-c=13(m+n)

|a — | = +3(m +n)

o — = 3(m+n)

|a — dis divisible by 3

(a,c) eR.

So, R is transitive

L O R (R T

Therefore, R is an equivalence relation.
Refer to Q. 20, Page 287.
Given curves are 1y~ = 2x

and x—y=4 .

R.

|a - b| is divisible by 3 and |b - c| is divisible by 3

m,neN

(i)
..(ii)

Obviously, curve (i) is right handed parabola having vertex at (0, 0)

and axis along +ve direction of x-axis while curve (ii) is a straight line.

For intersection point of curve (i) and (if)
(x —4)% =2x

= x>-8x+16=2x = x? —10x
= x?>-8x-2x+16=0 =

= (-8(x-2)=0 = x=2,8
= y=-2,4

Intersection points are (2, -2), (8, 4)

+16=0

Therefore, required Area = Area of/shaded region

=furady-f 2 ay
-2

-2
=[(y+4)2}4 _1{£T

2 ], 208,
= 5[4 -4 [e4

+8]=3-"%=18sq.
unit

x(x—-8)-2(x—-8) =0

29.

A

efer to Q. 38, Page 37




8 4)

2-2)
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‘ SET-II
3
9. cot_l[ !
sz—lj
Let x = secO = T(Z sec”! 3 )l
/ 12
Now, cot™! 1 =cot™ ’< !
lx -1
sec —1
- - - =_C)0t71( 1 )=
tan ©
10. Given: COt_l(COte)=9=seC_1x
= (2x-3a).(2x+3a)=91
= A2 464d r—6x.a-9al? =91
N 4
4x1?-9=91
N | _100 N Ix1=5 20. Refer to Q 5, Page 101.
$ 8 8 21. Given  a=3i+2j+2k
19. Letl=[- 234
. Le —jm x $ b=i+2j -2k
=J'|2£ 10x + J
\( x? +5x
+6/
=2x — d
X I X [ _ N 1
1000c+P
=2|dx - | —/——dx
I J.xz+5x+6 | |
10x+9

=Dy —
: J.x2+3x+2x+6

=2x—J. dx
x(x + 3)+2(x+ 3)
10x+9
(x+3)(x+2)

:2x—j(_11 + 21 )dx
x+2 x+3

:2x+11I dx -21f dx
x+2 x+3

=2x +11log|x + 2| - 21 log|x + 3|+ C




2

[x*+5x+6 2x>+3 ]—2x% +10x
+12
—-10x-9
10x+9 A B

|(x+2)(x+3) X+2 X+3 |:>10x+9=A
(X+3)+B (x+2)

| Putting x=-3 we get B=21 |LPutting X
=-2 we get A=-11 |
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a+20 =(3%+ 25 +2B) + (28 + 4§ — 4b)
—5p+ 6§ — 2R

2a+b = (68 +45 +4B) + b+ 2§ — 2B
=7$+6}+2§

Now, perpendicular vector of (Z+ 2 Z) and (2 a+ ;)
55 B
=5 6 -2
7 6 2
= (12 +12) — (10 + 14)§ + (30 — 42)#
— 248 — 24§ — 128 = 12028 - 2§ - §)
V1228 - 28 - )
£ 23402 f25024 25

.Required unit vector =

—
Lety=tan | 2[—2j—k| . .
=+ == 1= ]-
\3° 3" 3 |
k _1( l+sinx+ 1-sinx) _ T m
22. ) -
QO0<x<—

\V1+sinx —+/1—-sinx)
T
o 1\/( kc03s62+si1ﬁ{ )2 JK/(KCOJSC-2+Si1%C-l} :>0<_<Z

2 274
! \/(c052;+sin§j(2 —\)/acosi—sinij ’ :>E>(£_1 JR_T

=

(ZCOSE\ :>£>(£_§)>£
=tan! —— =tan '|cot— 2 2 2 4
T S8 e(® (-2
2sin T2 2 4 22
=tan! (tan (E—ED
2 2
=£_£ = ﬂ—o_l__l
2 2 dx 2 2

28. Refer to Q 8, Page 329.
29. Refer to Q. 26 CBSE (Delhi) Sel-I.
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CBSE
Examination
Paper, Delhi-2014

Time allowed: 3 hours Maximum marks: 100

0 General Instructions:
1. All questions are compulsory.
2. The question paper consists of 29 questions divided into three Sections A, B and C. Section A

comprises of 10 questions of one mark each; Section B comprises of 12 questions of four marks each;
and Section C comprises of 7 questions of six marks each.

3. All questions in Section A are to be answered in one word, one sentence or as per the exact
requirement of the question.

4. There is no overall choice. However, internal choice has been provided in 4 questions of four marks
each and 2 questions of six marks each. You have to attempt only one of the alternatives in all such
questions.

5. Use of calculator is not permitted. You may ask for logarithmic tables, if required.

SET-I

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1. Let*be abinary operation, on the set of all non-zero real numbers, given by a *b = a for all a,

b € R —{0}. Find the value of x, given that 2 *(x *5) =10.
2. Ifsin (sin -1 % +cos ! xj =1, then find the value of x.

3 4] [1 y] [7 0],
o a2 L3 90 amten

1 0
4. Solve the following matrix equation for x : [x 1] {_ 5 O} =0.

2x 5

, write the value of x.
8 «x

6 -2
7

6. Write the antiderivative of (3& + L)
Jx
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10.

3

Evaluate: I
09+x

Find the projection of the vector P+ 3} + 7R on the vector 2§ — 3} + 6B,

- e - -
If 2 and b are two unit vectors such that a+ b is also a unit vector, then find the angle
- -
between a and b.

Write the vector equation of the plane, passing through the point (4, b, c) and parallel to the
-
plane r .($+}+ﬁ)=2.

SECTION-B

Question numbers 11 to 22 carry 4 marks each.

11.

12.

13.

15.

16.

17.

LetA={1,2,3, ..., 9} and R be the relation in A x A defined by (4, b) R (¢, d)if a +d =0 + c for
(a,b), (c, d)in A x A. Prove that Ris an equivalence relation. Also obtain the equivalence class

(2, 5)]- : -2
Provethatcotl( 1+sTr1x 1—smx\:%;x€\0/%)_
+1+sinx )

— 1-sinx
OR

Prove that 2 tan ! (lj +sec! (ﬂ) +2tan"! (l) =T
5 7 8/ 4

Using properties of determinants, prove that
2y y—z-x 2y
2z zZ-x-Yy =(x+y+z)3.

x—y—z—g'x—| 2x v

. 12
14. leferentlitt 1=x W with respect to cos 1 (2x 1 -x?2), when x = 0.
-1
tan J

2 2
Ify:xx,provethatﬂ—l(ﬂj _Y_o
dx? oy \dx X

Find the intervals in which the function f(x) = 3x* —4x3 —12x2% +5is
(a) strictly increasing
(b) strictly decreasing
OR
Find the equations of the tangent and normal to the curve x = asin 39 and y= acos® 0 at

0=",
4

. 6 6
Evaluate: J' sin~ x+Cos X gy

—r
sin XOCRS X



Evaluate: I(x -3) x? +3x—18 dx



Examination Papers — 2014 503

18.

19.

20.

21.

22.

Find the particular solution of the differential equation e /1 — y2 dx+¥ dy =0, given that
x

y=1whenx=0.

Solve the following differential equation:

2 dy 2
X% 1)L 4 2y =———
( )dx y 2

=

- 5
Prove that, for any three vectors a, b, ¢
e T TS - > >

[a+Db,b+c,c+a]l=2[a,b, c]
OR

- - - -
a

- - - -
Vectors a, b and ¢ are such that a+ =0andlal=3,Ibl=5and| cl=7. Find the angle

- -
between a and b.

x+1:y+3:z+5 and x—2:y—4:z—
5 7 1 3

Show that the lines 6 intersect. Also find their

point of intersection.

Assume that each born child is equally likely to be a boy or a girl. If a family has two
children, what is the conditional probability that both are girls given that
(i) the youngestis a girl?

(ii) atleast one is a girl?

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.

27.

Two schools P and Q want to award their selected students on the values of Discipline,
Politeness and Punctuality. The school P wants to award ~ x each, ~ y each and ~ z each for
the three respective values to its 3, 2 and 1 students with a total award money of ~ 1,000.
School Q wants to spend ~ 1,500 to award its 4, 1, and 3 students on the respective values (by
giving the same award money for the three values as before). If the total amount of awards
for one prize on each value is ~ 600, using matrices find the award money for each value.
Apart from the above three values, suggest one more value for awards.

Show that the semi-vertical angle of the cone of the maximum volume and of given slant
1 1
height is cos ! —=.
® 73
3
" dx

7T/61+\/cotx

Find the area of the region in the first quadrant enclosed by the x-axis, the line y = x and the
circle x? + y© =32

Evaluate:

Find the distance between the point (7, 2, 4) and the plane determine by the points A(2, 5, -3),
B(-2,-3,5)and C (5, 3, — 3).
OR

Find the distance of the point (-1, -5, — 10) from the point of intersection of the line
- -



r =28 -3+ 28+ A(3% + 45 + 28) and the plane r.(F - § + ) =5.



504

Xam idea Mathematics—XII

28.

29.

A dealer in rural area wishes to purchase a number of sewing machines. He has only " 5,760
to invest and has space for at most 20 items for storage. An electronic sewing machine cost
him ~ 360 and a manually operated sewing machine ~ 240. He can sell an electronic sewing
machine at a profit of ~ 22 and a manually operated sewing machine at a profit of ~ 18.
Assuming that he can sell all the items that he can buy, how should he invest his money in
order to maximise his profit? Make it as a LPP and solve it graphically.

A card from a pack of 52 playing cards is lost. From the remaining cards of the pack three
cards are drawn at random (without replacement) and are found to be all spades. Find the
probability of the lost card being a spade.

OR
From a lot of 15 bulbs which include 5 defectives, a sample of 4 bulbs is drawn one by one

with replacement. Find the probability distribution of number of defective bulbs. Hence find
the mean of the distribution.

SET-II

Only those questions, not included in Set I, are given.

9. Evaluate: j cos ! (sin x)dx.
- - - -> 9 - =
10. If vectors a and b are such that, | al=3,Ibl= g and a x b is a unit vector, then write the
- g
angle between ; and .
19. Prove the following using properties of determinants:
a+b+2c a b
c b+c+2a b =2(11+l7+c)3
c a c+a+2b
20. Differentiate tan ' —_*__ with respect to sin a1 -x2).
1-x2
21. Solve the following differential equation:
cosec x Iog]/ﬂ + x2y2 =0.
dx
- -7 - - -
22. Show that the lines DX _Yy-7 _z+3 and = 8_2y-8_z-5 are coplanar.
-4 4 -5 7 2
T
28. Evaluate: Iﬂ dx.
 Sec. cosecx
29. Prove that the semi-vertical angle of the right circular cone of given volume and least curved
surface area is cot ! JZ
SET-III

Only those questions, not included in Set I and Set II, are given.

9.

Evaluate: ’TT 4 L (sin x — cos x)dx.
0
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N
10. Write a unit vector in the direction of the sum of the vectors a :2§+2f—51§ and
H
b=2+5-7R

19. Using properties of determinants, prove the following;:

X% +1 xy Xz

2 2

xy y2+1 yz |=1+x +y2+z.
Xz yz\/_zyfFl J ( oy \

: . 2 _
20. D1fferent1a;tt 1+3° -1 with respect to sin™~
-1

, when x # 0.

1
tan k1-‘1-JC2)

21 1
21. Find the particular solution of the differential equation 4y =M given that
dx siny+ycosy

y:gwhenle.

- -
22. Show that lines r = ($ + } - k$) + k(35 - ﬁ) and r = (4$ - ﬁ) + u(2i$ + 3/@) intersect. Also find
their point of intersection.

r/2 X sin x cosx
28. Evaluate: I -~ dx

0 sin® x + cos? x

29. Of all the closed right circular cylindrical cans of volume 128 1 cm?, find the dimensions of
the can which has minimum surface area.
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SET-I
SECTION-A
1. Given2*(x*5)=10
L ae¥R5 g, = 2%x=10
SN LE T (= 1055 =  x=25
5
2. = Given sS'm(sin -1
+C05_1x):i':> Sin_ll = sin™" _ +cos” x=E
2
+cos Tx=sinH = Sil‘l_ll = sin' ==sin"x
3. =n—cos_1x
[3 41 [1 vyl [7 [7 8+yl [7
i 2 + = = =
Given |0"||_5| lfj Ld | le |O—||_1O 2x|+J |1
5] 5]
e 81 11_yl [7
o034y 1071 10
5]
Equating we get 8+ y=0and 2x +1=5
= y=-8andx=2 = x—-y=2+8=10
1 0
4. Gi 1 =
Given [x ][_2 0} 0
= [x-2 0]=[0 0]
= x-2=0 = x=2
2x 5| |6 -2
5. Given =
X 7 3
=  2x%-40=18—(-14) - 2x2 —40=32
= 2%=72 =  x*=36 =

6. Antiderivative of (3& + L) = J.(3«/; + L)dx
X

75 s

= 3jﬁdx+j%dx= 3jx1/2dx+jx_l/2dx
x

1/2+1
=3.X +

-1/2+1
X

1

1

+C



2
=3x3x3/2+2x1/2+c

:2x3/2+2\/z+c
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7. LetI={ gy

3 3
=O dx =1rtan 12—'
032+x2 ] 3_|0
~Ltan~1(1) - tan~ (0)]:1[5—0}1
3 314 12
%
8. Let a:$+3§+7l§
%
b =28— 35+ 6k
- >
- 2 g.b
Now projection of a on b =—
1 bl
@3 7. - 3F +6h)
12§ — 3§ + 6kl
2-9+42 5 35

2= 25
V22 +(-3)2 + 62 Va9 7

- = 5 —

9. la+ b|2—(a+ b).(a+b)

>, o o, - -
= 12=al"+2a.b + bl Qla+bl=1]
- > — —
= 1=1+42a.b+1 [Q a and b are unit vector, hence | al
- = - > 1
= 1=2a.b+2 = a.b = -
- = 1 — —
= Ial.lblcosez—E, where 0 is angle between a and b
1 -7
= 1.1cose=—§ Qlal=lbl=1]
= cosez—l
2
= cosO=-cosT = L EJ
3
cosO = COS(L— ) = cosf = cos 2m
3 3 3

= 0= 27[.
10. Since, the required plane is parallel to plane 7 ¢+ } + ﬁ) =
Normal of required plane is normal of given plane.
=  Normal of required plane = P+ } +R.

Required vector equation of plane
-

N
landl bl=1]



{r—(uﬁ+b}+cﬁ)}.($+}+l§):0
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SECTION-B
11. Given, R is arelation in A x A defined by
(a,D)R(c,d) &a+d=b+c
(i) Reflexivity: Va,beA
Q a+b=b+a = (a,b)R(a,b)
So, R in reflexive.
(ii) Symmetry: Let (g, b) R (c, d)
Q (a,b)R(c,d) = a+d=b+c
= b+c=d+a [Qab,c,deNand N is commutative under addition]
= c+b=d+a
= (¢, d)R(a,b)
So, R is symmetric.
(iif) Transitivity: Let (a,b)R(c, d) and (c, d)R(e, f)
Now, (a,b)R(c, d) and (c, d)R(e, f) a+d=b+candc+f=d+e

= a+d+c+f=b+c+d+e
= a+f=b+e
= (@bRE .
=
R is transitive.
Hence, R is an equivalence relation.
2nd Part: Equivalence class: [(2,5)]={(a,b) e Ax A:(a, b)R(2,5)}
={(a,b)eAxA:a+5=b+2
LHS—COt1|\/ \/ |,xe(0, 1 =l b)eAxA:b—a=3
W N J ={(1,4,(2,5), (3,6),(4,7),5, 8), (6, 9)}
1. ( ]{j}smx+ (Lﬁ%lx\ (_)r L.H.S. » s
|x/1+sinx— 1-sinx \/\ 1) |:2tan \2j-§sec K7I )
\(/ (cosx/2+sinx/2)2 -\% (cosx /2 -sinx/ 2) +2tan_1\1)
—cot
J N (cfoswx/us(n 1/2) ((Qb_s}x/Z—smx/Z) ) s tam_1k1)+t&m1
sx/2+51§1x/2+cosx/2—smx/ L
2\[cosx/2+smx/2—cosx/2+smx/2J _lkl)J +sec_1k57
= cot™! (M]z cot ™! (cotx /2)= X-RHS. 2
singx / 2 2 )

OR
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1 1
A 2
:2tan_1j 5 8 lthan_1 (ﬁj -1
e
58
13
:2tar1_1@+tan_1 — -1 :2tan_12xﬂ+
39 40 39
40

2l
1 2 x—
=2tan"! (—) +tan~! (—) = tan _1L 314 tan
7 1)2
)
3
2
=tan"'| 2|+ tan” !
8 7
9
[l s
=tan" =tan"~ [—x—):tan
Ll_éle 28 25
4 7
2y y—z—x 2y
13. LHS. A=| 2 2z zZ-x-Yy
X-y-z 2x 2x
Applying R, <> R 5 then R; <> R,, we have
X—-y-—z 2x 2x
A=| 2y y—z-x 2y
2z 2z zZ—x-Y

Applying R; - R; + R,
X+y+z
2y
2z

A:

+R;, we have
y+z+x z+x+y

Taking out (x + y + z) from first row, we have

A=(x+y+2)

ApplyingC; -C; -C,

A=(x+y+2)

Yy—z-x 2y

2z Z-x-Y
1 1 1
2y y-z—x 2y
2z 2z z—x-Yy

andC, - C, —Cj, we have

0 0 1
y+z+x —(y+z+x) 2y
0 z+x+y z-x-Y

Expanding along first row, we have

-1 Y
I)=—=R.H.S.
) 1




A:(x+y+z)(x+y+z)2 :(a+b+c)3 = R.H.S.
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LA v
( 11x2\1 1 2
14. Let andv=cos (2x 1-x7)

u:tan_1| L

We have to determine &

v
Letx=sin6 = 6,/; sin ! x
Now, 1- sinj

u:tan_1| L 0 |sin9

Y
= uztanlﬁc.ﬂj JJ = 1= tan " (cot®)
sin 6 i
= u:Etarfﬂ tanﬁc —6\—|| - TR
2 2
0=, u=p=smy 'x = !
dx =7y 1 dx 1 _ 2
=0—
du 1
= @ —=-
1-x
A , v [
. _ -1 .2 N N
gain  u=g0s 2x 1-x7) Q—‘lﬁ<x<\ﬁ
Q «x=
n .'.U=COS_1(ZSiI’19 1—sir129)
L)
= Uv= cos_1(2 sin 0. cos0)
-1
= _n<26<rr:>
(sin 20)
= v=cos ! (COS(E - 29))
2
= 0=2-20 -
= ov=2_2sin"'x
do 2 do 2
- _= — - _ ==
dx 1—x2 dx 1-x2

()

= sin \” )<sm9<s1n
= —E<9<ﬁ

2 2
v = CRS T

= —>-20>——
2 2

= n>(£—26j>0 _
2

= (g- 29) (0, m) [0, 7]



dx V1 -2
1

[Note: Here the range of x is taken as 1. x<—]

N
15. Giveny=x"
Taking logarithm of both sides, we get
logy =x.logx
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16.

Differe%tiggng bcl)th sides, we get

= —.—=x.—+logx =
y dx x
Again dzifferentiating both sides, we get
4y = y.l +(1+ logx).ﬂ
dx? x dx
= = r
Ay oy 1dydy
dx? x y dx dx
2 2
- u:Ll(ﬂ) -
dx? x  y\dx

Given f(x) = 3x* —4x3 —12x2 +5
= fl)=120° -120% - 24x =
=  fl=12xx? -2x+x-2 =
=  f'(x)=12x(x - 2)(x +1)

For critical points

fl)=0 = 12x(x-2)(x+1)=0

=  x=0,-1, 2(critical points)

(1 + log x)

[From ()]
2
() -

f'(x) = 123((3(2 -x-2)
f(x) =12x{x(x — 2) + 1(x — 2)}
.. ()

These critical points divide the real number line into 4 disjoint intervals (- o,-1), (-1, 0), (0, 2)

and (2, «).
For(—w, - 1)

f'(x) =+ve x —ve x —ve x —ve = -ve
=  f(x)is decreasing in (-, — 1)
For (-1, 0)

f'(x) =+ve x —ve x —ve x +ve = +ve
=  f(x)isincreasing in (-1, 0)
For (0, 2)

f'(x) =+ve x +ve x —ve x +ve =-ve
=  f(x) is decreasing in (0, 2).
For (2, )

f'(x)=+ve x +ve x +ve x +ve = +ve

= f(x) is increasing in (2, ).

Hence, f(x) is strictly increasing in (-1, 0) U (2, )
and f(x) is strictly decreasing in (-, — 1) U (0, 2).

OR
Q x:asin39andy:acos39

[From (7)]



= ﬂ: 3asin? 0.cos andﬂ:—?)acoszesine
do doe
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2
dy
dy_ 40 —3acos
—= =—cot0
= 9.Sin£d} ax  3gsin” 0
0.cos0
- do
ﬂ:—cote

dx

=  Slope of tangent to the given curve at6 = % = {@} =— cot% =-1
0 WY

Since f01r9(:£)x:asir13ﬂ/a}icﬁy:ucosSE
4 4 4
3 3

= x:aLEJ andyzakﬁJ = x= 2x/_andy—zji

i.e., co-ordinates of the point of contact = ( a

252

Equation of tangent is

(y ﬁ: (-1). (X_Tj y—%z—x+%

a
= X+y=

Also slope of normal (at6 = %) = 1 -1 =1

slope of tangent -1

Equation of normal is

(y_zfj - 2&)

a a
= Efz—: - = -x=0
y > oW dx Y

17. Let

sin 2 X. cos2 X



o ®w o0 n

N Y O N

1 I Y

W~

52 x)3sir12 x.cos? x

I J- (sin2 x + cos? x)(sin4 x —sin? x.cos? x + cos? x)d
= X

sin? x.cos? x

.4 .2 2 4
sin™ x — sin“ x.cos” x + cos™ x
I:I dx:Itanzxdx—Idx+Icot2xdx

I= j(secz x—1)dx —x+ I(coseczx —1)dx

I:Iseczxdx+jcosec2xdx—x—x—x+c=tanx—cotx—3x+c
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OR

Let] :I(x— 3Wx2 + 3x — 18 dx . ()

Letx—3=Adi(x2+3x—18)+B = x—3=AQx+3)+B ... (i)
X

= x-3=24Ax+(3A+DB)

Equating the co-efficient, we get

2A=1and 3A+B=-3 N A:%and3><%+B=—3
—~ A-lanap-—3-3-_2
2 2 2
I= j (l(2x+ 3)—2) j x? + 3x—18 dx [From (i) and (ii)]
2 2
I:l_[(2x+3)\/x2+3x—18dx—2j\/x2+3x—18dx
2 2
= Iz%ll—glz ...(iii)where11=I(2x+3) x% +3x-18 dx

and I, :I x2 4+ 3x —18 dx

Now I = [(2x + 3)x® + 3x - 18 dx

Letx? +3x—18=2z

= (2x+3)=dz
1

E+1 3
11=J-x/zdz=zi +c1=%(z)2 +0q
E+1

3
= I;=2(x>+3x-18)2 +¢, ... (iv)
Again I, =<T x? +3x-18 dx
2 2 2
3 9
NI SO
2 \2/ 4 2 2

I =l(x+§)\/x2 +3x -18 - 81210g (x+§)+\/x2 + 3x—18‘

2 4 x
= I, :l(x+§)\/x2 +3x—18—glog (x+§j+ x? +3x-18 +Cy ... (v)
2 2 8 2
Putting the value of I} and I, in (iii), we get
3
Izl(x2 +3x—-18)2 —2(x+§)\/x2 + 3x 18 +@10g (x+§)+Vx2 +3x—-18|+¢
3 4 2 16 2

where c:c—l—gcz
2 2
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18. We have, Y
e V1-y?dx+—gy=0
X
= e \1-yldx=——dy = xe¥dx=——Y _dy
x 1-y2
Y
[ y 2
= xe® dxz—j dy
I 1-y
S et - [endy ljdf,wheretzl_f (Using I LATE on LHS)
< TR

1/2
= xe -e :ka)*'c = xe* —e* =4Jt+C
=  xe* —e* =4[1-y? +C, where x eR is the required solution.
Putting y=1landx=0

0 —e¥ =N1-12 +C = C=-1

Therefore required particular solution is xe™ —e 1-y° -1

=19. The given diﬁfferential equgtion is

(x2 —1)d—+ 2xy =

dy % v —1
T 2T =
This is a linear differential equation of the form % +Py=Q,
where P = 22x and Q = %
x° -1 (x= -1

I.F= J'de _ J.Zx/(xz—l)dx:elog(xz—l) :(x2 -1)

y(x? - 1) = j 1) 2x(x% —1)dx+C [Using: y(I.F.) = [Q.(I.F.)dx +C]
—1): dx+C
J.xz—l
= y(x2—1)=2><llog 11, c = y(x? =1) =log *~1c
2 x+1 x+1

This is the required solution.
R - > o

20. LHS.=[a+b,b+c,c+ a] (a+b).{(b+ c) (c+ a)}

A e T S S e S
=(a+b){bx c+bx a+ cx c+ cx a}

A T A T -> >
cxX cC

=(a+b){bx c+bx a+ cx a Q =8]
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e e e A e I e e T e S S T A
=a.(bxc)+a(bxa)+a(cxa)+b.(bxc)+b.(bxa)+Db.(cxa)
e T i T S S i A S i I S S S
=la, b, cl+[a, b, al+[a,c,a]l+[b, b, c]+[b, b, a]l+[b, c, a]
- > > - o> >
=[a,b,c]+0+0+0+0+[b, c, a] [By property of scalar triple product]
- = > - = >
=[a,b, c]+[b, c, a]
e T T A
=[a,b, c]+[a,b, c] [By property of circularly rotation]
- 2> >
=2[a,b, c]
%
OR
- - > o, -,
a+b+c=0 = (a+b)" =(-0
- = > - -
= (a+Db).(a+b)= c.c
> 5, > 2> o, - o
= lal“+1bl1*+2a.b=Icl = 9+25+2a.b =49
-5 >
= 2a.b=49-25-9
> o
= 2l all blcosb =15 = 30 cos 0 =15
= cosé):%:cos60° 6 = 60°
= ——=21. Given lines are
x+1 y+3 z+5 )
...()
3 5 7
x-2 y-4 z-6 ..
T 3 5 ...(i0)
Let two lines (i) and (ii) intersect at a point P(a, 3, y).
= (a,B, ) satisfy line (i)
a+l PB+3 y+5
= = =2 sa
3 5 ; (say)
= a=3A-1, B=51-3, y=7\L-5 ...(iii)
Again (o, 3, v) also lie on (i)
a-2_pB-4_v-6
1 3 5
3 -1-2 5A-3-4 7A-5-6
- = =
1 3 5
3v-3 _50-7 7r-11
- = =
1 3 5

I II I
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From I and II =From II and III
32-3 5A-7 5L.-7 7r-11
1 3 3 5

= 9A-9=51-7 = 25) — 35=21% - 33
= 4\ :12 = 4 :12
= A== = A=—

2 2
Since, the value of A in both the cases is same
=  Both lines intersect each other at a point.

Intersecting point = (o, B, y) = (% - 1,% - 3,% - 5) [From (iif)]

22. A family has 2 children,
then Sample space = S ={BB, BG, GB, GG}, where B stands for Boy and G for Girl.
(i) Let A and B be two event such that
A = Both are girls = {GG}
B = the youngest is a girl = {BG, GG}
P( é) _P(A1B)

3 P(B) [QRQANB={GGl]

1
A 4 1
3)-1-4
B/ 2 2

(i1) Let C be event such that
C =at least one is a girl ={BG, GB, GG}

=~

Now P(A/C) =w [RQAI1C={GG}]
P(C)
1
i1
3 3
4
SECTION-C
23. According to question

3x + 2y +z=1000

4x +y + 3z=1500

x+y+z=600

The given system of linear equations may be written in matrix form as AX = Bwhere

3 21 1000
A= (4 1 3—‘,X = (;—‘ and B= [1500—‘

11 1] |z | 600 |



AX =B

=

X=A"B

.. (i)
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Now for A~}
3 21
[Al=]14 1 3[=31-3)-24-3)+1(4-1)
1 11

=—6-2+3=-8+3=-5#0
Hence, A1 exists.

13 4 3
41 2 1
31 3 2
21 31
A31— 1 3 :6—1:5 A32——4 3‘:_(9_4):—
3 2
%-2 -1 31T %-2 -1 5]
AdjA= -1 2 -1 =-1 2 7
|5 -5 5| |3 -1 -5
-2 -1 5
o
A*;%:l 1 2 -5
|3 -1 -5|
Putti tevall eof X, A~ }Srm z)jwe [ 1 1|— 1
nﬁﬁ —F —1 5 Hlooo’ —. ~2000 ~1500 + 3000 | 5| ~500
‘?‘ > \ 1500 '=—>"-1000 + 3000 — 3000 '=—~" -1000
N -1 —5JL6OOJ | 3000 - 1500 — 3000 | | -1500 |
M P(’Ol
= y'='200 = x="100, y="200,z=" 300
=] L3}

ie, 100 for discipline
" 200 for politeness and
" 300 for punctuality
One more value like sincerity or truthfulness can be awarded.
24. Let ABC be cone having slant height | and semi-vertical angle 0.
If V be the volume of cone then.

V:%.nXDCZ xAD:%xlz sin2



3
0 x [ cos6 = V= il sin” 0 cos 0
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3
d_V: l[— sin 2 0 + 2sin 0. cos? 0]
do 3
For mngum value of V.
—_— O
do
0
= ﬁ[—sin36+25in6.cosz 0]=0
.3 . 2n
= —sin” 0 +2sin6.cos“ 0 =0 \
=  —sinO(sin®0-2cos?0)=0
= sin® =0 or 1-cos?0-2cos’0=0 B c
—~ 0=0 or  1-3cos’0=0 °
= 0=0 or cosO =—
J3
8
Nowﬁ: ﬁ{—(ﬁ sin? 0.cos0 — 4sin? 0.cos0 + 2 cos > 0}
2 3
= d—vzl{—7sin26cose+2cos39}
62
dﬂﬂ
= 2 =+ve
0 J
60 (1) V2
2 2
and d_V =-ve [Putting cos6 = L andsin6= 1 - k_ J =—]
dez (:059:i ﬁ ﬁ \/3
7 Ly3)
Hence for cos0 = € or® = cos ! (L\, V is maximum.
Letl=] =]
25 3 dx 3 dx
) 1 ++cotx 7t1+«/cosx
6 6 Afsinx
i dx
= 3 J 3l= o6 sin x
Ty sinx + cosx
\, ) [ I J ]
i (— ) sin| T_ x|

3

_E\/ E: W\/ (x ) -

dx

dx sink2 - xj + cosk2



Ccos X +
sinx + cosx Q”'E; N

dx | L

... (i)
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Adding (7)and (ii), ws/gel'_ -
cos x

2= V sinx dx= dx
n.f+sinxy €OSX T

_— + _—
6 6
T
21 3 _
3 & n62n-O
= [x]TC = — =
T n
= 6
= [=—.
12
26. The given equations are
y=x (1)
2 2 ..
and x° +y° =32 ...(10)

Solving (i) and (ii), we find that the line and the circle meet
at B (4, 4) in the first quadrant. Draw perpendicular BM to

the x-axis.
0 .0 2 0 . X
Therefore, the required area ="area of the region OBMO +
area of the region BMAB.
Now, the area of the region OBMO
[fyde=[trax=1p21t -8 (i)

Again, the area of the region BMAB

:Lf‘ﬁydx:jfﬁ J32- 22 dx:Ex,Bz—xZ +%>< 32 x sin 1

1 1 .1 ) (4 1 .1 1)
==4Vv2x0+=x32xsin” 1)—-|—=,/32-16+=x32xsin" —
(2 2 2 2 V2

=8n—-(8+4n)=4n-8. ...(1v)
Adding (iii) and (iv), we get the required area = 4n sq units.

)
W
>y
N
P\Aip
o ™ X
v
42
4x/§:|4

27. The equation of plane determined by the points A(2,5, — 3), B(-2, — 3, 5) and C(5, 3, — 3)is

x-2 y-5 z+3 x-2 y-5 z+3
-2-2 -3-5 5+3|=0 = -4 -8 8
5-2 3-5 -3+3 3 -2 0

= (x-2{0+16-(y-5{0-24+(z+ 3){(+8+24=0

16x — 32+ 24y —120+ 322+ 96 =0

= 16x4§/24y+322—56=0

J



= 2x+3y+4-7=0 ... (9)
Now the distance of point (7, 2, 4) to plane (i) is

2x7+3x2+4x4-7_1446+16-7_ 29 g
‘ 22 +3% 147 ‘ V29 G
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28.

OR

Given line and plane are
P =@ -3 2B) 4235+ 45+ 2B ..()
F.6-$+h=5 ... (i)

For intersection point, we solve equations (i) and (ii) by putting the value of 7 from (7) in (if).
(2P -F+2B)+n (38 +4f+2B)].F-F+B=5
= 2+1+2)+A(3-4+2)=5 =5+A1=5 = A=0
Hence, position vector of intersecting point is 2f —} + 2R,
i.e., coordinates of intersection of line and plane is (2, -1, 2).
Hence, Required distance = \/(2 + 1)2 +(-1+ 5)2 +(2+ 10)2 = Jm= V169 = 13 units
Suppose dealer purchase x electronic sewing machines and y manually operated sewing
machines. If Z denotes the total profit. Then according to question
(Objective function) Z=22x +18 y
Also, x +y <20
360x + 240y <5760 = 9x + 6y <144
x20,y=0.

)
ke
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29.

We have to maximise Z subject to above constraint.

To solve graphically, at first we draw the graph of line corresponding to given inequations
and shade the feasible region OABC.

The corner points of the feasible region OABC are O(0, 0), A(16, 0), B(8, 12) and C(0, 20).
Now the value of objective function Z at corner points are obtained in table as

Corner points | Z = 22x+ 18y

0(0, 0) Z=0

A(16, 0) Z=2x16+18x0=352 | *

B(8, 12) Z=22x8+18x12 =392 —T— Maximum
C(0, 20) Z =22x0+18x20 = 360

From table, it is obvious that Z is maximum when x = 8 and y = 12.
Hence, dealer should purchase 8 electronic sewing machines and 12 manually operated
sewing machines to obtain the maximum profit ~ 392 under given condition.

LetEq, E,, E5,E; and A be event defined as
E; = the lost card is a spade card.
E, = the lost card is a heart card.
E; =the lost card is a club card.
E, =the lost card is diamond card.
and A= Drawing three spade cards from the remaining cards.

13 1
P(E{)=P(E,)=P(E3)=P(Ey)=""=_
1 2 3 4 50 4
(Aj_lzc3_ 220 P[Aj_“’q_ 286
E;) Slc, 20825 E,) Slc, 20825
(AJ_13C3_ 286 [Aj_13c3_ 286
Ey) Slc, 20825 Ey) Slc, 20825

E
Now, required probability = P(i)

P(E,). P(ij
E

P(E—l = 1
A P(E ).P(ﬁ + P(E ).P(ij+P(E ).P[i)w(E ).P(i\
Ve 2"k, 37k, g,
|
1 220
7720825

1 220 1 286 T 286 1 286
420825 T 420825 T 4 % 20825 * 4 X 20825
220
220 + 286 + 286 + 286




220 10
1078 49
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OR

Let the number of defective bulbs be represented by a random variable X. X may have value
0,1,23, 4.

If p is the probability of getting defective bulb in a single draw then
5 1

q = Probability of getting non defective bulb =1 - 13 = %

Since each trial in this problem is Bernaulli trials, therefore we can apply binomial
distribution as

PX=r)="C,.p".q""

P(X = 0) = 4Co( L ’
Now P(X =1) = 4C1(1 :

P(X=2)=*C, EJZK(

P(X=3)= 4%(}3)43.

P(X=4)=4C,[1} 2] =1
e 1 \3 8T
Now probability distributior table is
X 0 1 2 3 4
w 16 32 24 8
X) 81 81 81 81 81

Now mean E(X) = Zp;x;

:OX£+1X£+2><E+3X£+4XL
81 81 81 81 81
32 48 24 4 108 4
Mean=— 4+ — 4+ — 4 —=——=—,
81 81 81 81 81 3
SET-II

9.

Let [= I cos_l(sin x)dx

=ICOS—1(COS(g—dex=I (g—xj dx

I:%Idx—fxdx

= x— 2+c¢
2 2
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S5 o5 5 o
10. ax b =l al | blsin06#

5> > 5 >

= lax bl=lLal.l bksin 64l $
= 1= 3><§sin9n 1=2sin0lnl

== 1=2sin0 [Qll=1]

= sinezz = 0 = 30°.

a+b+2c a b

19. L.H.S. A= c b+c+2a b
c a c+a+2b

Applying Ry —->R{-R,; R, >R, —Rj3, we get

a+b+c —(a+b+c¢) 0
A= 0 a+b+c —(a+b+c)
c a c+a+2b

Taking (a +b + ¢) common along R, and R,, we get

1 -1 0
A=@+b+0?[0 1 -1
c a c+a+2b
1 0 0
=(a+b+0?|0 1 -1 [Applying C, —C, +Cy]

c a+c c+a+2b

Again applying C5 - C4 +C,, we get

1 0 0
A=(a+b+0)?0 1 0
c a+c 2(c+a+b)
=(a+b+o) z. 2(a+b+c) (Qdeterminant of triangular matrix is product of
its diagonal elements)
=2(a+b+c) 3
A=RH.S.

20. Letu= tan_l[ * } andov = sin_l(Zx,ll - xz)
/ 2
1-x

We have to determine ?
v

Letx =sin6 = O:Sin_lx

NOW|CV 4 u=tan 1| \



— & D — — ®» .~ &« [an}
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21.

= u=t ,1(s1n6) =
cosO
u=0— u=sin"1x _
% 12
= - =
1-x

Again, v = sin 71(2xV1 —x?
= v:sin_l(ZsinG\/l—sin2

0= v= sin_1(2 sin 6 cos0)

= op=sin!(sin20) = v="20
= op=2sin"'x = @: 2
dx 1-x2 -
du g \/ } 2 1
o 2
v 1 2.2

[Note: Here the range of x is taken as —71% <x< Vlg]

cosecxlogyﬂ+x2y2 =0
dx
1 dy 22
cosec x.logy—==—x"y
dx
= gy = -7
y? cosecx

= jy_Z.logydy:—sz sin x dx
y—2+1 _J-] y—2+1

. 23T Yy 21

——logy+Iy_2dy=x2 cosx—ZIxcosx dx
y

- logy

=
-2+1
=—_logy+ =x_ cosx—2[xsinx— sinx dx]
E12+l
= :——logy——:x2 cosx — 2x sin x + 2(—cosx) + ¢
Yy Y
=

2T V2
2 sin?‘ 2'{

= —l(logy+1) = x? cosx — 2xsin x —2 COS X + .
y

1 1
<x<—

= —ﬁ <sin® <sin F‘éﬁ

= —£<9 <
4 4

% %

= —<20<

= we(-Z )
22

dy=- [x2 (—cosx) - J.Zx(— cos x) dx|
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22. Given lines are
5-x y-7 z+3 x-5 y-7 z+3

4 T 1 T35 T3 i 5 e (D)
and x—8:2y—8_z—5:>x—8:y—4:z—5 (i)
7 2 3 7 1 3
Weknowtha‘c,x_xl S s P, B S are coplanar iff
Gl by ‘1 ) by 5]
Xp=X1 Y2 —VY1 2277
al bl Cl =0
ap by €2
8-5 4-7 5-(-3)| |3 -3 8
Now | 4 4 -5 =14 4 -5
7 1 3 7 1 3

=3(12 +5) + 3(12 + 35) + 8(4 — 28)
=51+141-192=192-192=0
Hence lines (i) and (ii) are coplanar.

sin x
28. Let I_J-n x tan x J _J-n Ccos x i
Ce “Jo secx.cosecx ¥ d0 T T
cosx sin x
Izjgxsinzxdx
b .2 a a
ZIO (m—x)sin” (n —x) dx [Qj0 f(x) dx=j0 f(a—x) dx]
Izjnnsinzxdx—jnxsinzxdx = 21=£jn25in2xdx
0 0 > b

T (T T (T T (T
_EIO (1—c052x)dx—EIO dx_EIO cos 2x dx

b n[sin2x]™
2o -2
2 2 2 |,

- 21:%(n—0)—£(sin2n—sin0)

2
= 2[=" -0 = =T .
29. Letr, h, 0 beradius, height and semi-vertical angle of cone having volume V.

If S be the surface area of cone then

S=nrih? +r2 - S? =22 (h?* ++?)

(QV ~L 2]
(Tf;/ri ZJ i |_ ?é_‘?nrﬁ
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9’(/:2
= s% = + 2t
0

2 2
—d(@ ) = ——18& +4n2r3

For extremum value of S or S2.

d&) _

0
r

32
18V —4n2y 3

&22 2
V2n

. 3V ..
ie., Forr3 = J_T’ S? or S is minimum.
i

Hence for minimum curve surface area

= = Gﬂé_COt_l(

SET-Il 2

9. LetI=|e*(sinx— cosx)dx

o —|a

e*(cos x + (- sin x))dx

o —|a

I:

o —o|a

—e* (cos 2 sin x)dx = [



=—[e* cosx], Qfex(f(x)+f’(x))dx=ex.f(x)+c]
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b
0

= —[eE.cosE —e .cos(]
2
= —0-1=1.
> o
10. a+b=(F+25-5R) +@b+§-7R) =48+ 35 — 128
. Required vector in the direction of 49 + _3} ~128
#3128 4B o128 by 3po128
\/42 132 4 (_12)2 169 13
45,35 12
13 137 13
x%+1 xy Xz
19. LHS. A=| xy y>+1 yz
zx zy 22 +1

Applying C; ->C; +C, +C3, we have
l+x(x+y+2 xy Xz
A=[1+y(x+y+2) y2+1 yz
l+z(x+y+2) zy z2 +1

1 xy Xz X xy Xz
A=|1 y2+1 yz |+(x+y+2)|y y2+1 yz

1 zy 22 +1 z ozy 22 +1

Changing row into column, we have
1 1 1 X y z
A=|xy y2+1 zy | +(x+y+2)|xy y2+1 zy

Xz  yz 2241 Xz Yz 22 +1
For I determinant we apply, C; -C; -C,,Cy, -C, —C35

For II determinant we take out a from 1st column, we have

0 0 1 1 v z
A= xy—y2—1 y2+1—zy zy |+x(x+y+2)|y y2+1 zy
Xz —yz yz—22 -1 z%+1 z Yz 22 +1

Expanding along first row, we have
A=1[(y~y* =D (yz=2" -1~ (xz-y9) (y* +1-2y)]
rx(xry+) @7 + D)@ +D) -y -y (2 +y -2ty +z vz -y 2 -]

On solving, we have



A=1+x? +y2 +z2 =RH.S.
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V—J | 2X ‘

20. Leg 137 -1 and v = sin ! )

u:tan_1| L (,/ ) K1+x )
:

No 1+x
u:tan_1| —1|x
v .. )
Let x=tan6 = 9=taJ171x
JC %;tanﬁ| -1 ’ \
—tan L 0 -1tane
tan ( tan6| J sno
J
1] sec6 —1 1( 1 ) 1, 1T — cosH
= u:tan:1| |2:tah_ |'cc3%'|8 jJ:tan_Jll( %S\ |
\ ) P N
( ZSinZE ) [sing\
= u=tan |ﬁ|:tan | e|=t.a1r1 tan —
| - 25 2sinl .cos | cos 2 uzﬁ
. (Zsinlycovp) (%)) ;

du .
b ... ()
dx  2(1+x%)
Againv:sin_l( 2x j
1+ x?
Letx =tan© = 0=tan ' x
. _1( 2tan 0 )
v=sin | ————
1+tan” 0
= v=sin _1(sin 20) {Q sin 20 = m}
1+tan20
= 0v=20 = v=2tan "' x
do__ 2 .. (i)
dx 1+ x2
du
Now 4% _ dx [From (i) and (if)]
do dv
dx
1
21+x%) 1 1+x2 1




1+x

2(1+x2)
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21.

22,

Given differential equation is
dy _ x(2logx +1)
dx siny+ycosy

= (siny + y cosy)dy = x(2log x + 1)dx

= jsinydy+chosydy:Zleogxdx+dex

= Isinydy+[ysiny—Isinydy]z{logxﬁ—.[l.ﬁdx}+Jx dx
2 x 2

= jsinydy+ysiny—fsinydy:x2logx—J‘xdx+J'xdx+c

= ysiny=x2 logx +c .. (i)

It is general solution.

For particular solution we put y = g when x =1

(1) becomes g sing =1llogl+c

%:c [Q log1=0]

Putting the value of cin (i), we get the required particular solution.

ysiny:x2 log x +g.

Given lines are

F=G+5-B+as-9

—

=4 - B+ 2+ 38

Given lines also may be written in cartesian form as
x-1 y-1 z+1

(i
3 -1 0 ®
and ~ X=4_y-0_z+l . (i)
2 0 3
Let given lines (i) and (i) intersect at point (a., B, 7).
= Point (a, B, v) satisfy equation (i)
a-1 B-1 y+1
= = = =A (sa
3 = 0 (say)
= o=32r+1,p=-A+1,y=-1

Also, point (o, B.y) satisfy equation (if)

=



+12
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3.-3_-A+l_
2 0
I II 11
From I and III From II and III
30021
(=1 _ A +1=0
3L-3=0 r=1
h=221
3

The value of A in both cases are same. Hence both lines (i) and (ii) intersect at a point.
The col—ord'fate of intersectindg pointis (4, 0, -1).
= X

ny2

X sin X cos X

28. Let _
0 sin x+cos? x
/2 (g—x) .sin (g—x).cos (g—xj [ By Property
= [= dx a a
5 st (T-x)reost (T3] Jy feodx =] fla—=) ax
2 2
(577) s
/2 |——Xx|cosx.sin x
_ 2
= I= _[ 1 1 dx
p Cos” x+sin x
™2 cosx.sinx ™2 xsin x.cos x
= 1=3 .[ I Y
2y sin® x + cos* x 0 sin? x + cos? x
n ™2 sin x.cos x dx
= :_I —7 . . !
2 5 sin? x + cos? x
sin x . cos x
r/2 /2 s
o sin x . cos x dx _nﬁ cos” x
= 2= | B ] 4
0 sin® x + cos* x tan® x+1
[Dividing numerator and denominator by cos? x]
on 7Tf?‘Ztanx.sec?‘xdx
2x2 o 1 +(tar12 x)2
Let tan? X=2z; 2 tan x.sec? x dx = dz
Ifx=0,z=0; x—E Z=00
2
Tod T T
21=£J. z =—[tan z]b'oz—(tan_loo—tan_lm
40 1+2% 4 4
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2=m(m_0 =

29. Letr, hbe rzad?us and height of closed 1r_1lgﬁ circular cylinder having volume 1287 cm?®.

If S be the surface area then

S=2nrh + 2nr?

S=2n(rh +1?)

S:2n[r.%+r2j ‘
r2

|
Sz2n(§+72j |
7
= E:27t[—§+21’j
dr r2
For extreme value of S
as _
dr
= 2(—%+2j:0
r
= —g+2r=0
2
’
= 21’2% = r
2
r
= rP=64 = r=4
2
Again f—2n(1283><2+2
dr r
pery
= der =+ve
r=4

Hence, for v = 4 cm, S(surface area) is minimum.

Therefore, dimensions for minimum surface area of cylindrical can are
128

128

=T

2

QV=nr’H
=128 = nr
h

128

radiusr=4cmand h=—"—="—=8cm.

1’2

2727
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SET-I

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.
2.

3.

10.

If R ={(x, y):x + 2y = 8 is a relation on N, write the range of R.

Iftan ! x + tan ! Y= %' xy <1, then write the value of x + y + xy.

If A is a square matrix such that A% = A, then write the value of 7A — (I+A) 3 where I'is an

identity matrix.

- -1 4
If{x Y Z}:{O 5},findthevalueofx+y.

2x -y w
1) > 7121% 7] find the value of
o 4|7|g 4} find the value of x.
If f(x) = jt sint dt, then write the value of f'(x).
0
4
Evaluate I dx.
Sx°+1

Find the value of 'p' for which the vectors 3P+ 2} +9fand # - 2p§ + 3R are parallel.

- 2> - - - N
Find a.(bx c),if a=28+$+ 38, b =3+ 2§+ Band c =38 +§ + 2F.
3-x_y+4_2-6

If the cartesian equations of a line are ;

, write the vector equation for the

line.
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11.

12.

SECTION-B
Question numbers 11 to 22 carry 4 marks each.
If the function f: R — R be given by f(x) = x% +2and g:R — R be given by g(x) = f K x=1,
find fog and gof and hence find fo% (2) and gof (- 3).
Prove that tan~ 1| \/‘1+_x—\/‘1—_x |= 0571 X, -1 <x<1
Lm +1-x | 72 V2
OR
If tan ! (x ~ 2) +tan ! (x + 2) = E, find the value of x.
x—4 x+4/ 4

13.

14.

15.

16.

17.

18.

19.

20.

Using properties of determinants, prove that
x+y x x

Sx+4y 4x 2x =x3

10x +8y 8x 3x
Find the value of% ato = g, ifx= aee(sine —cosf)and y = uee(sine + cos0).
X
If y = Pe™ + Qe%™, show that

2
%—(ﬂ+b)%+aby=0.

X
Find the value(s) of x for which y = [x(x — 2)]2 is an increasing function.
OR
. . x2 2 .

Find the eiuatlor.ls of the tangent and normal to the curve 2 - %2_ =1 at the point (/2a, D).
Evaluate: Imdx

ol+ cos? x

OR 2
Evaluate: *r dx

2

Find the particular solution of the differential equation % =1+x+y+xy, given that y=0
x

when x =1.

-
Solve the differential equation (1 + xz)% +y=e@n Y,
x

Show that the four points A, B, C and D with position vectors 4+ 5} + é,—} —R 3+ 9} +4p
and 4(-P + ? + I§) respectively are coplanar.

OR

N
The scalar product of the vector a -3 +} + R with a unit vector along the sum of vectors

- -

b =28+ 4} —5Rand c =18 + 2} +3Ris equal to one. Find the value of A and hence find the
> >

unit vector along b + c.



534 Xam idea Mathematics—XII

21. A line passes through (2, -1, 3) and is perpendicular to the lines
-
r=p+$-R+n(2P-25+R)and

-
r= (25 - } - 31%) +u ($ + 2} + 21@). Obtain its equation in vector and cartesian form.

22. An experiment succeeds thrice as often as it fails. Find the probability that in the next five
trials, there will be at least 3 successes.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23. Two schools A and B want to award their selected students on the values of sincerity,
truthfulness and helpfulness. The school A wants to award ~ x each, ~ y each and ~ z each for
the three respective values to 3, 2 and 1 students respectively with a total award money
of "~ 1,600. School B wants to spend ~ 2,300 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as before). If the total amount of
award for one prize on each value is ~ 900, using matrices, find the award money for each
value. Apart from these three values, suggest one more value which should be considered for
award.

24. Show that the altitude of the right circular cone of maximum volume that can be inscribed in

a sphere of radius r is 4—; Also show that the maximum volume of the cone is 2—87 of the

volume of the sphere.
1
cos* x +sin* x
26. Using integration, find the area of the region bounded by the triangle whose vertices are
(-1,2),(1,5) and (3, 4).
27. Find the equation of the plane through the line of intersection of the planes x + y +z=1 and
2x + 3y + 4z =5 which is perpendicular to the plane x — y +z = 0. Also find the distance of the
plane obtained above, from the origin.

25. Evaluate: dx

OR
Find the distance of the point (2, 12, 5) from the point of intersection of the line

7 =28 — 4§+ 2B+ A(3% + 45 + 28) and the plane 7.(} - 2§ + &) = 0.

28. A manufacturing company makes two types of teaching aids A and B of Mathematics for
class XII. Each type of A requires 9 labour hours of fabricating and 1 labour hour for
finishing. Each type of B requires 12 labour hours for fabricating and 3 labour hours for
finishing. For fabricating and finishing, the maximum labour hours available per week are
180 and 30 respectively. The company makes a profit of ~ 80 on each piece of type A and ~ 120
on each piece of type B. How many pieces of type A and type B should be manufactured per
week to get a maximum profit? Make it as an LPP and solve graphically. What is the
maximum profit per week?

29. There are three coins. One is a two-headed coin (having head on both faces), another is a
biased coin that comes up heads 75% of the times and third is also a biased coin that comes
up tails 40% of the times. One of the three coins is chosen at random and tossed, and it shows
heads. What is the probability that it was the two-headed coin?
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OR
Two numbers are selected at random (without replacement) from the first six positive
integers. Let X denote the larger of the two numbers obtained. Find the probability
distribution of the random variable X, and hence find the mean of the distribution.

SET-II

Only those questions, not included in Set I, are given.
2
e

9. Evaluate: J. ]
, Xlogx

dx

H
10. Find a vector a of magnitude 542, making an angle of % with x-axis., g with y-axis and an

acute angle 6 with z-axis.

19. Using properties of determinants, prove that

b+c c+a a+b a b c
qg+r r+p p+q|=2lp q r
Yy+z z+x x+Yy Xy z

20. If x =asin 241 + cos 2t) and y = b cos 2t(1 — cos 2t), show that att = %, (%j = 2
x) a

21. Find the particular solution of the differential equation x(1 + yz)dx -y + xz)dy =0, given
that y =1 when x = 0.

22. Find the vector and cartesian equations of the line passing through the point (2, 1, 3) and
=y_2=Z_3andi—y—Z

perpendicular to the lines - .
2 3 -3 2 5

28. Evaluate: I(«/ cotx + +/tan x) dx

29. Prove that the height of the cylinder of maximum volume that can be inscribed in a sphere of

radius R is % Also find the maximum volume.

SET-III
Only those questions, not included in Set I and Set II, are given.
9. Ifj dx =—, find the value of a.
04+ x?

- - - - - -
10. If 2 and b are perpendicular vectors,| a+ bl=13and | al =5, find the value of | bl.

19. Using properties of determinants, prove that:
1+a 1 1
1 1+b 1 |=abc+bc+ca+ab.
1 1 1+c¢
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20.

21.

22,

28.

29.

If x = cos#(3 — 2 cos? f)and y = sin#(3 — 2 sin? 1), find the value of%attzg.
x

Find the particular solution of the differential equation log (%) = 3x + 4y, given that y =0
x

when x = ().

1—x:7y—14:z— 3 and 12:7—7x:y—5: 6-z
p 2 3p 1 5

are perpendicular to each other. Also find the equations of a line passing through a point

(3,2, —4) and parallel to line /;.

If the sum of the lengths of the hypotenuse and a side of a right triangle is given, show that

the area of the triangle is maximum, when the angle between them is 60°.

Find the value of p, so that the lines [; =

Evaluate:
1

X + sin? xcos2 X+ cos4 X

I dx
sin
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—V/\sSolutions

SET-I
SECTION-A
1. Given:
R={(x,y):x+2y =8}
Q x+%y_=x8
= y= = whenx=6,y=1, x=4,y=2 x=2,y=3.
Range2= {1, 2, 3}
2. Given
t -1 -1 T
an " x+tan Ty=—
= tan! {x_w} =z Qxy <1]
1-xy| 4
= tan _1|—x+y—| an 11
L1=xy]
= Xty o = x+y=1-xy
1-xy

= x+y+xy=1
3 _ 3 2 2 3
3. 7TA-(I+A)" =7A-{I° +3I“A+3[.A° + A"}
=7A-{[+3A+3A+A%A QI3 =1%=1 A% = A]
TA-{I+6A+A% =7TA—{[+6A+ A
—TA-{+7A =7TA-T-7A=-1I

x-y z|7[-1 4]
2x-y w| |0 5]
Equating, we get

x—y=-1 ()

2x-y=0 ...(i1)

z=4, w=>5
-0 = 2x-y—-x+y=0+1

4. Given [

= x=landy=2

x+y=2+1=3.
5. Gi 3x 7| |8 7
- Given| = 1=1,
= 12x+14=32-42 = 12x=-10-14

= 12x =-24 = x=-2
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6. Given f(x) = jt sint dt
0
According to Leibnitz' Rule

q | " d d
= jf (tydt | = f(h(x)).— (h(x)) — f(g(x))-—(g(x))
X 2(%) dx dx

Here g(x) =0, h(x) = x. f(t) =t sin t
F16) = F( - () = FO)- 4 (0)
x dx

=x.sinx.1—-0=xsinx.

4
7. Let,I:j X dx

2x2+1
Letx? +1=2
= 2xdx = dz = xdx:%
Alsox=2=z=5andx=4=z=17

17
25 z

=l[logz]17 =l[log17 —log5] =llogz.
2 > 2 2 75

8. Q Giverptwo gectors are parallel

3 2
- —_——=— = - —_———
1 -2p 3 1 -2p
= —6p=2 = p:—l.
3
9. Given
- - -
a=2§+)5+3ﬁ, b=—§+2f+l§, c=3§+§+2i§
2 1 3
-> > >
a.(bxc)=-1 2 1
31 2

=2(4-1)-1(-2 - 3) + 3(-1 - 6)
—2x3-1x(=5)+3x(-7)=6+5-21=-10
10. Given cartesian equation of a line is
3-x y+4 2z2-6
5 7 4
x—3_y—(—4)_z—3
5 7 2

Hence its vector form is
_)




r=(35— 45 + 3B) + M(=58 + 7§ + 2B
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SECTION-B
11. Given, f(x) = x” +2, g(x) = . - 1
fog(x) = f(8(x))
o | s
(32 T2 Rw=+
o 1]

x2 +2_x2 +20-1)%  x?+2x? —dx+2 3x2 —dx+2

-2 (x-1)7 (x-1)° (x-1)7
Again gof (x) = g(f(x))
=g(x* +2) Qf(x)=x> +2]
B x% 42 X
_x2+2—1 [Qg(x)_r—‘
:1Jx2+2
x? +1
x 22 _ —
; fog(Z):3 2 4>;2+2:12 8+2:6
epl — 1
and gof ( 3)—(_3)2) — ?z_ﬂ‘
(-3)2%1_9+1_10
S e
12. L.H.S. = tan
—x\\1+x+\l y \
I Z_x) 1+x-— —x\| Rationals
= tan lex— 1—2x m_m) [Rationalize]
J1+x+4y1—x
o1z d e
—tan_1|2 241 —x |=tan1|1 1 xx |
1+x—1+x} L | L 4) ’
. . . |
Putting x =6in 00 0 = 4in Ty 1(n AR 4 _ 21|tar1 fg: Z 4
-] - - == 2 2 2
L (ol s | e
1. 1-cdsO N SH t sin” x = cos
Tothnt} =" |=tap L 2 2
\ sin6 ) rtZsing.cos9 a x|
2 2 n



=———cCos
4 2

X

- <x<1
sin —E\Ssin@ﬁsinz
_Tep<™ o -0
e_( n_n) S
_e —_,_
2 2 2
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OR

Given tan ! (x _ 2) +tan ! (x * 2) _T
x—4 x+4 4

[ x—-2 x+2

‘ -1 +x—4 x+4
= Llﬁx—z x+2| 4

x—4 ' x+4

tan |:_
=2+ 4+ (x+2)(x

=
9] ml(x-4Hx+4)-(x-2(x
+2)] 4
=
,1|—x2+4x—2x—8+x2—4x+2x
tan ‘ | 5 2‘:_
-8 = (x* =16) - (x"|-4)
= 4
|— 2 —| 2 _] ( w
} 121 | 2x* -16 6 4
tan 2 =5
1 n|x° -16Fx
+4] 4
=  tan | 2x _16|:TE = o :tankn)
2
Tt T A S
6 —
= x> =-6+8 x2=2
=
= x=%2
+y X x
13. LHS. =|5x+4y 4x  2x
10x+8y  8x 3x
xX+y 1 1
=x? Sx+4y 4 2 [Taking out x from C, and C;]
10x+8y 8 3
xX+y 1 1
= x? 3x+2y 2 0 [Applying R, - R, —2R; and R3 - R3 — 3R]

7x+5 5 0
Expanding along C 5 , we get
x2 [1{(3x +2y)5— 2 (7x +5y)} — 0 + 0]
= x2 (15x + 10y — 14x - 10y) = x> (x) =x > =RH.S.

14. Givenx = aee(sin 0 — cos0)



y= ae® (sin  + cos0)
Q xzaee(sinG—cose)

Differentiating w.r.t. 6, we get

% = aee(cose +sin0) + a(sin® — Cose).ee
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= aee(cose +sin 0 + sin 6 — cos0)

=2ae” sin @ ... (i)
AgainQ yzaee(sin9+cose) = ee.a(sin6+cose)
I 1
dy

—= = aee(cose —sin0)
dae

+ a(sin 0 + cose).eez uee(COSG —sin®
+sin6 + cos 0)

=2ae%.cos0 ... (i0)
dy
T d 2ae . ..
dy —= ]c%se%f [From (i) and (i7)]
~ 2a¢%.sin0
dae
=
— =cot0
dx
= ﬂ} —cotX=1
dx |g_™ 4
15. y=Pe™ +Qe™ ... (i)

Differentiating both sides w.r.t. x, we get

Y _ pgetv . Qbe
dx

Again differentiating both sides w.r.t. x we get
2
Y _ Pa%e™ +Qb2et™
dx?
2
L.HS. =d—2y—(a+b)ﬂ+ aby =0
dx dx
= Pa?e™ + Qb2 — (a+b){Pae™ + Qbe"} + aby
= Pa®e™ + Qb2 — Pu2e™ — Qabe™ — Pabe™ -Qb%e"™ + aby

= —ab(Pe™ +Qe"™) + aby

= —aby + aby [From ()]
=0
16. Given, gy [x(x— 2)?
ZZ =2[x(x - 2-5? (2x-2) For increasing .
+——————funetion»>

dx:4x(x—1)(x—2)

>0



~1)(x-2)>0

—-ve +ve —-ve +ve

Sign rule

x(x-1)(x-2)>0
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17.

From sign rule,

For %>0 valueof x=0<x<land x> 2
X

Therefore, y is increasing V. x € (0,1) U(2, x)
OR

Given curve is Y
2 2

-2 Iz
Differentidting Both sides w.r.t. x we get

a? b2 dx dy_2x b

dy bz x dx
:> —_— —
dx g2y
Now, slope of tangent at (+/24, b) to the curve (i)
_ ﬂ} b2 V2 V%
dx |20, b a2 b a

Also slope of normal at (v/24, b) to curve (i) = -2
p ( ) (@) T2
Equation of tangent is

(y—b)=%(x—ﬁa>

And Equation of normal is
(y-b) = (2
-b)=——(x—-~2a
g V2b :

Letl = [ 2XSN% 4
01+cos2 X

T

B J- 4(m — x).sin(m — x)
= 2(

dx

o 1+cos™(n—x)

; :T4(n - x).iinx i
o 1l+cos™x
Adding (i) and (ii) we get

T

4(x+m—x)sinx
21:.[ 2

VN 21=4T

{12

2y

(i)

....(ii)

T Sin x dx

2

o 1+cos™x ol+cos x

sin x
= I=2n —de
ol+cos” x

Letcosx=z = —sinxdx=dz = sinxdx=-dz
Also x=0, z=1
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X=T, z=-1
* —dz 1.1
I=2n j - =2nftan "' 2]

11+z
_oftan 1 — tan (1) = 20 T4 T | on x X
|4 4] 2

= I=n°.
OR

Let I=[__%*2 4

Jx2 +5x+6

Let x+2=Adi(x2 +5x+6)+B
X

x+2=A2x+5+8B = x+2=2Ax+(BA+ B)
Equating both sides, we get
2A=1,5A+B=2 = A:l, B:Z—E:—l
2 2 2
X+2==(2x+5)——
2 ;2 5 ;
1 1
Hence, I = E(2x+5)_5 lej 2040 dx—l.[ o
VxZ +5x+6 27 Jx2 +5x+6 2 VxZ +5x+6
1 1
I=—.Il——l2 ...(i)
2 2
where, Il :-..de, IZ :J‘L
VxZ +5x+6 VxZ +5x+6
Now,Ilzjﬂdx
Vx? +5x+6
Letx? +5x+ 6=z = (2x +5)dx =dz
J -1 —%4—1
z - z
I,=|Z2=(z2dz=2—+¢, =2z +¢
L = I =) ) 1 1

= 2vx? +5x+6 +cq

Again | :J' ax
2 X2 +5x +6
dx

~[5) Ty -



dx

J|x+—| -1

—

N —

N
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= logl(x+%) +Vx? +5x+ 6l+c,
Putting the value of I'; and I, in (i)

I:%{Z x? +5x+6+c1}—%{logl(x+%j+\/x2 +5x+6|+c2}

= I= x2+5x+6—llog|(x+§)+ x2+5x+6l+lc1—lc2
2 2 2 2

=vx? +5x+6—%logl(x+%)+ x% +5x + 6l+c [wherec:%cl —%cz]

18. Given differential equation is

ﬂ:1+x+y+xy

dx

j-'/ =1+ 1)1 +1)

= ﬂ:(1+x)+y(l+x) = — =
dx X

= W i
1+y

Integrating both sides, we get
logll+yl= I(l + x)dx

2

= logll+y=x+X_+¢, itis general solution.
Puttingx =1,y =0, we get

1 3 -3
logl=1+—+¢c = 0==+c c=—

2 2

2

Hence particular solution is log 11 + yl=x + fz_ - %
19. Given differential equation is
tan~lx

(l+x2)ﬂ+y:e
dx
-1
+ = jan % (i
4 -H—lxl Gx2 0
Equation (i) is of the form

= y

136

ﬂ+Py:Q,whereP: 1, ,Q:etan_2
= T

——dx
2 tan~Lx

.[deze 1+ x =e

LF=e
Therefore, General solution of required differential equation is
tan~Lx

dx +c

tan_1

y.e x =Ietan_1x.e

1+x
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20.

2tan_1x

y.etanilx =Ie—dx+c ()
4 1+x
Lettan " x=z = de:dz.
1+x
(7) becomes
tan_1 x 2z tan~Lx _e 2
y.e :Ie dz+c = y.e =9 +¢
talf1 x e2 tan"1x
= y.e - +c [Putting z = tan 1y
tan7l X ¢ 1
= y= +ce @ X -1
2 [Dividing both sides by ¢ ¥]

It is required solution.

Position vectors of A, B, C and D are
Position vector of A = 4% + 5} + B
Position vector of B = —} —R

Position vector of C = 38 + 9}3 +4f
Position vector of D = —48 + 4} +4f

— — —
AB=-4$— 6§28 AC=-$+4f+38 AD=-88—§+ 3k
4 -6 -2
T
Now AB.(ACx AD)=|-1 4 3
8 -1 3
= —4(12 + 3) + 6(=3 + 24) — 2(1 + 32) = —60 + 126 — 66 =0
T
i.e, AB.(ACx AD) =0
- - -

Hence, AB, AC and AD are coplanar i.e. points A, B, C, D are coplanar.

- = >
[Note. Three vectors a, b, ¢ are coplanar if the scalar triple product of these three vectors is
zero.|
OR
> 5
Letd =b+

[
Z:(2§+4}—51@)+(x$+2}+ 38

=@+ 1)+ 6§ -2k

d
_)
= |d

> 2 Q2+MP+6§-2
Unitvectoralongd:&:idz( +1h+ 6 :

| ] J2+20)2 +40

=12+ 1P+ 60— 2B1= 2+ 12 +62 +(-2)2 =42+ 1) + 40

- (i)
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21.

22,

Now, from question,
-
a 3 =1

. ($+§+ﬁ)_(2+X)§+6f—2§=1

J2+21))2 +40
G+5+ D1+ 0P+ 65— 2B =\J2+21)% +40
(Q+0)+6-2=42+1)2% +40 = A+6)% =(2+2)2% +40

A2 1120+ 36 =A% + 40 + 4+ 40
8h + 36 =44 = 8v=8 = A=1

Putting the value A =11n (i), we get
4§ 36§28 3b+6f—2R

Uy U U

ﬁ
Required unit vector along d

32 + 40 V49
_3$+6}—21§_§$+§}$_21§
- 7 777

N
Let b be parallel vector of required line.

-
= b is perpendicular to both given line.

= Z=(2$—2}+§)x($+2}+2;§)

i j ok
=2 2 1
1 2 2

=(-4-2—(4-1) + 4+ 2R =6 — 3} + 6k,
Hence, the equation of line in vector form is

N
r =28 -+ 38 + a6 - 3} + 68)
N
r =28 -§+ 38 - 3028 + § - 28
N
r=(2—$+38) +p2b+§ - 28 [w=—31]
Equation in cartesian form is

x-2 y+1 z-3

2 1 =2

An experiment succeeds thrice as often as it fails.

=  p = P(getting success) = % and g = P(getting failure) = %

Here, number of trials=n =5
By binomial distribution, we have
P(x=r)="C,p".q""



Now , P(getting at least 3 success) = P(X = 3) + P(X =4) + P(X =5)
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710,15, 9077, 3 45
64116 16 164 64 16 512
23. According to question

x+y+z=900

3x + 2y +z=1600

4x +y+ 3z=2300

The given system of linear equation may be written in matrix form as AX = B
(1 1 1" (x"' ( 900 "|
where A='3 2 1,X="y ,B="1600

|4 1 3] |z] [2300]

AX=B=X=A"'B ... ()
111
Now,|Al=|[3 2 1|=1(6-1)-1(9-4)+1(3-8 =5-5-5=-5
41 3
Abq,ﬁlzz Y6125 Ay =- 1‘:49—@:—5
1 3 3
3 2
A =|, |73-8=-5 Ay =— ‘:—@—nz—z
11
Ap=|, 4|73-4=-1 Ayy = - ——(1-4)=3
11
Az =|, J=1—2=4, Ay = ‘:—0—@:2
11
Az =|, J—2—3=—1
[5 -5 _SWT {5 2 _1W
adj(A)='-2 1 3! =5 1 2
-1 2 —1J [—5 3 -1
L _ adi(4) _ 1{5 Eiy
A Et_ 3 1]

From equation (i)
X=A""B
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24.

x| 5|5 -2 -1 900
= ly'=-"1-5 -1 211600
| z] |-5 3 -1]|2300|

[ 4500 - 320023007 [-1000]

=—1"-4500 - 1600 + 4600 = -1'-1500

5| -4500 + 4800~ 2300 | 5| -2000]
x 200

I A M Eer{

2] [a00]
= x=200,y="300,z="400.
ie, 200 for sincerity,

" 300 for truthfulness and ~ 400 for helpfulness.
One more value like honesty, kindness etc. can be awarded.

SECTION-C

Consider a sphere of radius r with centre at O such that
OD =xand DC =a.

Let & be the height of the cone.

Then h=AD=A0+ OD=r+x ..(1)
(OA=0C =radius)

In the right angled A ODC,

r2 =a% + x2 (by Pythagoras theorem) ...(ii)

Let V be the volume the cone, then V = % mr2h

= V() :l3n(r2 — x%)(r + x) [From (1) and (2)]
= V’(x)=l3n[(r2 —xz)%(r+x)+(7+x)di;(r2 —xz)}
= =%n[(1’2 — X)) +(r+ x)(—2x)]=l3n[(r +2)(r — x - 22)] =%n(r + 2)(r — 3%)

Also,  V"(x) = %ﬂ[(r + x)di(r = 3x) +(r- 3x)di(r + x)}
X X

= V' (x)= % n[(r + x)(=3) + (r — 3x) (1)]

For maximum or minimum value, we have V'(x)=0

= %n(r+x)(r—3x)=0 = x=-r or x=£3

Neglecting x = —r [Qx > 0]

R e )
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’
Volume is maximum when x =

Putting x = 13 in equation (i) and (it) we get h=r +% =4—;
2 2
and gz :r2 _r_:8L
9 9
2
Now, Volume of cone = l mrlh = l b1s (SLJ (ﬁ) = i (é r 3)
3 3 9 3 27 \3

Thus, Volume of the cone = % (volume of the sphere).

dx

cos4 x+sin? x

25. Letl=

4
sec” x dx
- I—4 [Dividing N” and D" by cos* x]
1+tan™ x
J-sec:2 x.sec? x dx 1+tan? x 2
= 1 = j 7 |-sec xdx
1+tan™ x 1+tan™ x

Let tan x = z= sec? x dx = dz

1
=
=[222_ 7 4z  [Dividing N" and D" byz?]

a1t
I_It2+(ﬁ)2 ﬁtan (ﬁj+c
(L%

::/%tan _1' ok ' +c [Putting t =z —l]
z
v
—Ltan_l(22 _1] + c—itan_l(—tarlz x—lj +c
V2 V2z V2 V2 tan x '
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26. Triangle AABC having vertices A(-1, 2), B(1, 5) and C(3, 4) is drawn and shaded like as

figure.
1
A e C(3, 4
7 auas
YA
S EHun JEEmdRmst IHAuN RS sus INRad EENNC JRENNNSE. NNNNSEEECiNSSSEENS: JEENNSC, NNNSSESELNNSLEENSE4SEENSSSE. ASSSSEEy/.mesEmass
Equation of AB is
2272041y o —2-3u 4
Y 1+1 4 2
- 2y 1=+ 3 = 2y=3x+7
= =—Xx+— (i
y=5x+s ()
Equation ef BE is 4-5 y=,*,
-5) = x—1
v-5=5—C-1
= y-5= ﬂ(x -1) =
2
Equation of At

y—%zm(x+1) =



... (ii)

y—2:4(x+1) => y=
2+2+2

... (ii)

| =

(S

| =

| =

| =
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Now area of required region = ar(AABC)
= ar(Trap. ABED) + ar(Trap. BCFE) — a(Trap. ACFD)

:_Ji(% )d +J.(—£+—)d —i(§+%)dx

(221 70 1[22] 1 s 1[x? 5 3

=EM +§M—1—§M * Wi —EH Bl
-1 1 -1

3 7 1 11 1 5
_Z(l_1)+E(1+1)_2(9_1)+?(3_1)_Z(9_1)_E(3+1)
=7 -2+11-2-10=4 square unit.

27. The equation of a plane passing through the intersection of the given planes is

(x+y+z-1)+r2x+3y+42-5)=0

= T+20)x+ 1 +30)y+ (1 +40)z—-(1+51)=0 . (D)
Since, (i) is perpendiculartox -y +z=0

= 1+20)1+1+30).(-1)+(1+42)1=0

= 1+20-1-3h+1+4A=0 = 3A+1=0

= k:—l.

Putting the value of A in (/) we get

(1—%)x+(1—1)y+(1—%)z—[ —%):0

X z 2 _
= ——-=4+=
3 3 3
= x—z+2=0, itis required plane.

Let d be the dist znce of this plane from orlgm
0.y +0.(= 2‘
H0y+0Ca H 2 units.

’ 12 +02% +

[Note: The distance of the pomt (@,B,7) to the plane ax+by+cz+d=0 is given by

aa+b[3+cy+d
\/a +b2 + 2

OR
Given line and plane are
¥ = (28— 4§+ 28) 4 n(35 + 45 + 2B) o (i)
and Fé-2%+B=0 ... (ii)

%
For intersection point, we solve equations (i) and (ii) by putting the value of r from (i) in (i)

(2P -4 +2R) + 03P +4f + 2B)1.0 - 28+ By =0



[(2+30)F—4—anf+@+20R.6-25 + B =0
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= (2+30)+2(4-40)+2+20)=0
= 2+3L+8-8A+2+20=0 = 12-30L=0 = A=4
Hence position vector of intersecting point is 149 + 12}$ + 108

Co-ordinate of intersecting point = (14, 12, 10)

Required distance = J(14 -2)%2 +(12-12)% + (10 -5)2
=+/144 + 25 = /169 units = 13 units.

28. Letx and y be the number of pieces of type A and B manufactured per week respectively. If Z
be the profit then,

Objective function, Z = 80x + 120y

We have to maximize Z, subject to the constraints

9x+12y <180 = 3x+4y<60 (D)
x+ 3y <30 ..(i)
x20, y=0 ...(111)

The graph of constraints are drawn and feasible region OABC is obtained, which is bounded
having corner points O (0, 0), A(20,0), B(12, 6) and C (0, 10)

k

Now the value of objective function is obtained at corner points as
B (12, 6) 1680

Corner point Z = 80x + 120y

O (01NN 190N

0 (0, 0) 0
A (20, 0) 1600




Maximum
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Hence, the company will get the maximum profit of ~1,680 by making 12 pieces of type A
and 6 pieces of type B of teaching aid.

Yes, teaching aid is necessary for teaching learning process as
(i) it makes learning very easy.
(ii) it provides active learning.
(iii) students are able to grasp and understand concept more easily and in active
manner.

29. LetE;,E,,E5 and A be events defined as
E, = selection of two-headed coin
E, = selection of biased coin that comes up head 75% of the times.
E5 =selection of biased coin that comes up tail 40% of the times.
A = getting head.
P(Ey) = P(Ey) = P(E3) =

p|—-°r_ - pl— ==
P(i):l (A) 75 3 (AY) 60 3
E,) \E,) 100 4 \E5/) 100 5
P(El).P(i\
) E;)
| Now {E—)|—
A P(E)P[1J+P(E)P(i]+P(E )P(i]
VE 27k, 37 \E,
1 1
—x1 —
_ 3 ___ 3
lxl+lxé+lx§ l+l+l
3 34 3 5 3 4 5
1
3 1 _60_20
T20+15+12 3 47 47
60
OR

First six positive integers are 1, 2, 3, 4, 5, 6

If two numbers are selected at random from above six numbers then sample space S is given

b

A (1,21, 3), 1 4),@1,5),(@16),(21),(2 3),(24,(25),(26),(31),(3,2),(3 4),(3,5),

(3,6),(4,1),(4,2),(4,3),(4,5),(4,6),5,1),5,2),5,3),5,4), 5, 6), (6,1),(6, 2), (6, 3)
(6, 4) (6, 5)}

n(s) = 30

Here, X is random variable, which may have value 2, 3, 4, 5 or 6.

Therefore, required probability distribution is given as
2



P(X = 2) = Probability of event getting (1, 2), (2, 1) = 0
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P(X = 3) = Probability of event getting (1, 3), (2, 3), (3, 1), (3, 2) = %
P(X = 4) = Probability of event getting (1, 4), (2, 4), (3, 4), (4, 1), 4, 2), (4, 3) = %
P(X =5) = Probability of event getting (1, 5), (2, 5), (3, 5), (4, 5), (5, 1), (5, 2), (5,3), (5, 4) = %
P(X = 6) = Probability of event getting (1, 6), (2, 6), (3, 6), (4, 6), (5, 6), (6, 1), (6, 2),
10
6,3),(6,4),(6,5)=—
(6,3), (6,4), (6,5) = =3
It is represented in tabular form as
X 2 3 4 5 6
2 4 6 8 10
P(X) 30 30 30 30 30
Required mean = E(x) 2 Zp;x; 4 6 8 10
=2X—+3Xx—+4x—+Dx—+6x—
= 30 30 30 30
4+12+24+40+ 60
30
o 14,02
30 3 3
SET-II
JZ dx
9. Letl=
xlogx
e
Letlogx =z = ldx:dz
x
Forlimit x=¢ = z=loge=1; x=e? = z=log62=2.
2
dz 2
I:_[?:[logz]1 =log2-logl=1log?2. [Q log1=0]
1
10. Direction cosines of required vector 4 are
I=cos !
4 2
m= cosg =0andn=cosO
Q 12 +m? +n% =1
1) 1
= [—j +0+cos?0=1 = cos?0=1-=
J2 2
=  cosO= €L = n= L
V2 V2
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>
Unit vector in the direction of a = L$ + O} + Lzl@

A2 Wi
- 1 1
a :5'\/2(554‘5&):554'5&

b+c c+a a+b
19. LHS. A=|g+r r+p p+gq
Yy+z z+x x+y
Applying, Ry <> Rz andR 5 <> R,, we get
a+b b+c c+a
=\p+q q+r r+p
X+Y y+z z+x
Applying, R{ > R; +R, + R5, we get
2(a+b+c) b+c c+a
A=|2(p+q+r) q+r r+p
2x+y+2 y+z z+x
a+b+c b+c c+a
=2|\p+q+r q+r r+p
X+y+z y+z| z+x

a b+c c+a

=2lp q+r r+p [Applying Ry - R - R,]
X y+z z+x
b+c ¢
=2\p q+r v [Applying R3 - R —Ry]
X y+z z

Again applying R, — R, — R, we get
a b c
A=2\p q r|=RHS

X Yy z

20. Given, x = asin 2t (1 + cos 2f) and iy = b cos 2t (1 — cos 2t)
We have

% =a[sin 2t x (- 2 sin 2t) + (1 + cos 2t) x 2 cos 2t]

:a[—ZSin2 2t + 2 cos 2t + 2 cos> 2t]
=a(2 cos 4t + 2 cos 2t) = 2a(cos 4t + cos 2t)

Again, % =b[cos 2t x 2 sin 2t + (1 — cos 2t) x — 2 sin 2f]

=b[sin 4t — 2 sin 2f + sin 4f] =b [2 sin 4t — 2 sin 2]



= 2b (sin 4t — sin 2t)
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dy dy/dt 2b(sin 4t —sin 2t) | b sin 4t — sin|
2t|dx dx/dt 2a(cosdt+cos2t) a | cos 4t

+ cos 2t |
sin 7 — sin =
(ﬂ) LA D )
dx T xatf-= s KCOng',+%OS_1
2/
Hence, ﬁ =E
d« L a
at t:4
21. Given differential equation is
x(1 +y?)dx —y(1 + x%)dy =0 = y(1 +x2)dy = x(1 + y?)dx
y x
= dy = dx
1+}/2 1+x2
Integrating both sides, we get T+y
- lJ. 2y d}/:l 2X gy = L mlzllogll+x2|+logC
2 2 27142 2 2
—C 2
= K[g\/1+y2 —10g\/1+x2 =logC = log |, .2 =logC
2
Y = 1+y2=C21+x?)
1+x
= y?2=C?’(1+x%)-1 ...(0)
Now for particular solution, we put y =1, x = 0in (i) we get
1=C%2(1+0)-1
1=Cc?-1 = c?=2 = C=42.

Putting C = /2 in (i) we get particular solution as
y2=21+x%)-1 = y2=2+2x2 -1 = y?=2x2+1
22. Let the cartesian equation of the line passing through (2, 1, 3) be
x-2_y-1_z-3 .(G)

a b c
Since, line (i) is perpendicular to given line
x-1 y-2 z-3
1 2 3
and X =Y_Z2 .. (i)
-3 2 5
a+2b+3c=0 _ a b cl0-6 -9-5 2+6

-3a+2b+5c=0
From equation (iv) and (v).

... (ii)




(

i
v
)

=

a=4\b=-14\, c= 8\
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28.

29.

Putting the value of 4, b and c in (i) we get

x-2 y-1 z-3 N x-2 y-1 z-3
4)  -14n  8A 4  -14 8
x-2_y-1_z-3

, which is the cartesian form

2 -7
The vector form is 7 = (2§ +j$ + 3%) + M(2P - 7} + 4]@)

SECTION C
Let 1= J‘(q(/c__t_o X + y_)anx dx
dx
_J-(“cosx Vsmx (‘éosx+smx
sin x cosx/ sin x.cos x
Let sinx-cosx=t (cos x + sin x)dx = dt
= Also Q
sinx —cosx =t sin? x + cos? x — 2sin x.cosx = 2
= (sinx—cosx)2 =t =
5 42
= 1-2sinx.cosx=t" = sin x.cosx =
Therefore, I :j it _
1-¢
2

2sin ' t+c=42 sin_l(sin X —CosXx)+c
Let R, h be the radius and height of inscribed cylinder respectively.
If V be the volume of cylinder then

=R 42) |rQ R2 +[ﬁ)2h=2r2
V=TE(1’2 —h—)h |

R?=¢? - —
3
V=n (rzh - h—) L 4
4
Differentiating w.r.t. 1, we get
av [ 2 3K ]
- =T7|rc - —
dh 4 ...(0)
For maxima or minima
v _y
dh

hi2 R
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Differentiating (i) again w.r.t. 1, we get

d?V _  n6h
d? 4
&’V __ 2
dh? oy 2743
h="s
2r
Hence, V is maximum when
Maximum volume = &t
«/_ 4><3\/_
f24r ):n 16r> _ 4mr’
12J3 12/3 3J3
SET-III
p 8
9. Given? ro_T
4+ x?
a a
= J‘LZE _I:tanl(z):| :E
022+x2 8 27Jp 8
B 1
L 52 1 4
|tar11 —4'tar1_1
- — [Q tan " 0=0]
n2 4
0|= = a
21 = a=2.
2
tan_laz7T
a e
= —=tan — =
>S5 o
10. Givenla+ bl=13
- >, T
= la+bl= =169 = (a+b).(a+b)=169
S T i
= lal“+2a.b +1bl*- =169
=5 =5 e
= lal*+1bl- =169 Qalb=ua.b=0]

- -
= 1b12=169 - al?

ey)
= 1bl2=169 - 25

=, —
= |bl*=144 = [bl=12



1+a 1 1
19. LHS =A= 1 1+4b 1
1 1 1+¢

Taking out g, b, c common from [, II, and III row respectively, we get
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l+1 1
a a
A = abc E i+1 11
1 1 b
|
c c
Applying R; — R11+ léz +1R3
TR T L S R S N
a bbc a c a b c
A = abc - ~+1 15
1 1 —+1
c c c
1 1 1
1 1 1 o _
=abc(—+—+—+1)lf &+1 1!
a c , . b
- = =41
c ¢ ¢
1 00
A:abc(l+l+l+l) 1 10
a b c b
1o
c
:abc(l+l+l+l)><(lxlxl)
a b c
(Qthe determinant of a triangular matrix is the product of its diagonal elements.)
1 1 1
:abc(—+—+—+lj
a b c
b b +ab
=abc [%) =ab+bc+ca+abc=R.H.S.
abc

20. Givenx =cost3 -2 cos? t)

Differentiating both sides w.r.t. t, we get
dx

yrin cost{0 + 4 cost.sinf} + (3 — 2 cos? ).(-sinf)
=4sint.cos’ t — 3sint + 2 cos? t.sint
= 6sintcos® t — 3sint
= 3sint (2 cos? t— 1) = 3sint.cos 2t
AgainQ y=sint3-2 sin? t)
Differentiating both sides w.r.t. t, we get
dy



e sint.{0 — 4 sinfcost} + (3 — 2sin? f).cost
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= —4sin? t.cost + 3cost — 2sin> t.cost = 3 cost — 6sin > t.cost
=3 cost(l - 2sin? )= 3 cost.cos 2t

dy
Now ﬂ: Z _ 3 cost.cos 2t

dx E 3sint.cos 2t
dt

ﬂ = cott

dx

ﬂ} =cotX=1

dx |,_m 4

21. Given differential equation is

log(%) =3x+4y

X
= gz:ew+w - éz_ehéﬁy
dx dx
= %:(33".[136 = ef4ydy=e3xdx
Y
e

Integrating both sides, we get
J‘ef4yd}/ = je3xdx

—4y 3x

¢ _f q = —Be7H =43 4 12¢,
-4 3

4¢3 4 3e7W = _12¢,

4¢3 +3¢7% = ¢ ()

It is general solution.
Now for particular solution we put x = 0 and y = 0 in (i)
4+3=c = c=7.
Putting ¢ =7 in (i), we get
4e3% 4 37 =7
It is required particular solution.
22. Givenlinel, and [, are

llzl—x:7y—14:z—3 N x-1_y-2_z-3
3 p 2 -3 P 2
7
1257_7x:y_5:6_z N x—1:y—5:z—6
3p 1 5 -3p 1 -5

Since llj_ 12

= (—3)(—%)+£><1+2x—5=0
7)"7
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28.

= 5p+%_m:0 = 16P=+10
N :+7><10 — —7
p o p

The equation of line passing through (3, 2, —4) and parallel to [, is given by
x-3 y-2 z+4

-3 P 2
7
. x-3 y-2 z+4
Le., = = =7
) T > Qp=7)

Let i and x be the length of hypotenuse and one side of a right triangle and y is length of the
third side.

If A be the area of trianlgle, thgzn [ ]

A:Exyzzx,lhz—xZ |alsogiven

h + x = k (constant) |

A:%xwl(k—x)z—xz :%x\/kZ—ka+x2—x2 [~ h=k-x J

b 1
= A? = A (k? - 2kx) = A2:4(k2x2—2kx3)
y
Differentiating w.r.t. x we get
dA%) 1 2 2 :
= =—(2k“x — 6kx (1
"1 ( ) () X
6 For IrTag)(ima or minima of A2, | |
e r 1
dx Q V=1Ibh
8=1b2
9120 f1a2y 2k%x— 6kx? =0
= 4(2kx 6kx“)=0 = { 8 4
Loob=""=
= 2kx (k - 3x) = 0 20 1]
= k—3x=0; 2kx # 0
k
= Xx=—=
3
Differentiating (i) again w.r.t. x, we get
d*(A?
(A9 1 5k2 _10ky)
dx? 4

2,421
d (‘2 )J :1(218 —12k.5)<0
dx x=k/3 3




Hence, A? is maximum when x = % andh=k - g = 2—k

3
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i.e.,Aismaximumwhenng,hzz—;.
X k 3 1
cosh==—=—x—==
h 3 2k 2
= cos9:l - ="
2 3
29. Let I=] x

2 2 4 dx
sm X+ sin“ x.cos” x + cos” x

Dividing N” and D" by cos* x, we get

4
I:J sec x dx

4
z= aﬁ% xtt fan xa'zlz sec? x dx

I= I 11+Z )dz

24 122 41

(ad) ()
z 1+EQ- l+22-

Again, letz - 1. t = [l + %jdz =dt
z

dt 1 1t
= I:jmzﬁ(tan 1%)—’—6‘

(-1

::/%tan_liﬁhc [Q z—lzt}
z
L)
—L an ! 22 -1
e (ﬁ]
1 _(tan
- tan |2 AL
NERE T stan
x )

VAVAVA
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SET-I

SECTION-A

Question numbers 1 to 10 carry 1 mark each.

1.
2.

3.

10.

Let R = {(a, a°) : a is a prime number less than 5} be a relation. Find the range of R.

Write the value of cos™! (— %j +2sin™! (%)

Use elemthamcoththgra@?n C2 - C2 - ZC1 in the matrix

equation .
by 5l Lo sdb 4
9t 3] [2a+2 pe2

L g —6_I=L 8 a—8b

If Aisa3 x 3 matrix, Al #0and I3A | =k | Al, then write the value of k.
Evaluate:
dx
[

sin? x cos? x

} write the value of a — 2b.

Evaluate:
"1 %an x dx
0

Write the projection of vector P+ ﬁ + B along the vector )$

Find a vector in the direction of vector 25— 3} + 68 which has magnitude 21 units.
Find the angle between the lines 7= 25—5} + B (3+ 2} + 6B and

7 =78-6B + (b + 2§ + 28
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SECTION-B

Question numbers 11 to 22 carry 4 marks each.
11. Letf: W —> W, be defined as f(x) =x — 1, if x is odd and f(x) = x + 1, if x is even. Show that fis
invertible. Find the inverse of f, where W is the set of all whole numbers.
12. Solve for x:

cos (tan”! x) = sin (cot_1 2)

OR
Prove that :
cos 17 +cot 18 +cot118=cot!3

13. Using properties of determinants, prove that

a+x y z
x a+y z |=a*(a+x+y+2)
x y a+z
_ . oA’y dy
14. Ifx=acos0+bsinbandy=asin0—0b cos 6, show thaty d—z—xd—+y=0.
X x

15. If x™ yn =(x+ y)m tn prove that ﬂ = 1
dx x

16. Find the approximate value of f(3.02), upto 2 places of decimal, where f(x) = 3x*+ 5x + 3.
OR

Find the intervals in which the function f{x) =§x4 —4x°% - 45x* +511is

(a) strictly increasing

(b) strictly decreasing.
x cos'x

J' dx
“1—x2

17. Evaluate:

OR

Evaluate: j (3x = 2Wx? +x+1dx

18. Solve the differential equation (x* - yx?) dy + (v + x%y?) dx =0, given that y = 1, when x = 1.

19. Solve the differential equation % + 1 cot x =2 cos x, given that y =0, when x = %
x

> > - -

- 2> > . I
a,b, c are coplanar if and only if a+ b, and b+ ¢ and ¢+ a are

20. Show that the vectors

coplanar.
OR

> > > o -
Find a unit vector perpendicular to both of the vectors a + b and a — b where a -3 +; +R



;:5+2}+3I§.
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21.

22,

Find the shortest distance between the lines whose vector equations are
PG h @ P Band r =28+ - B+ u(3b 55 + 28).

Three cards are drawn at random (without replacement) from a well shuffled pack of 52
playing cards. Find the probability distribution of number of red cards. Hence find the mean
of the distribution.

SECTION-C

Question numbers 23 to 29 carry 6 marks each.

23.

24.

25.

26.
27.

28.

29.

Two schools P and Q want to award their selected students on the values of Tolerance,
Kindness and Leadership. The school P wants to award ~ x each, ~ y each and ~ z each for
the three respective values to 3, 2 and 1 students respectively with a total award money
of =~ 2,200. School Q wants to spend ~ 3,100 to award its 4, 1 and 3 students on the respective
values (by giving the same award money to the three values as school P). If the total amount
of award for one prize on each value is ~ 1,200, using matrices, find the award money for
each value.

Apart from these three values, suggest one more value that should be considered for award.

Show that a cylinder of a given volume which is open at the top has minimum total surface
area, when its height is equal to the radius of its base.

TC
Evaluate : Iﬂ dx

) Secx +tan x

Find the area of the smaller region bounded by the ellipse . yz =1land theline X + ¥ =1.
Find the equation of the plane that contains the point (1, -1, 2) and is perpendicu?ar % both
the planes 2x + 3y — 2z =5 and x + 2y — 3z = 8. Hence find the distance of point P(-2, 5, 5) from
the plane obtained above.

OR

Find the distance of the point P(-1, -5, —10) from the point of intersection of the line joining
the points A(2, -1, 2) and B(5, 3, 4) with the plane x —y +z =5.

A cottage industry manufactures pedestal lamps and wooden shades, each requiring the use
of a grinding/cutting machine and a sprayer. It takes 2 hours on the grinding/cutting
machine and 3 hours on the sprayer to manufacture a pedestal lamp. It takes 1 hour on the
grinding/cutting machine and 2 hours on the sprayer to manufacture a shade. On any day,
the sprayer is available for at the most 20 hours and the grinding/cutting machine for at the
most 12 hours. The profit from the sale of a lamp is ~ 25 and that from a shade is = 15.
Assuming that the manufacturer can sell all the lamps and shades that he produces, how
should he schedule his daily production in order to maximise his profit. Formulate an LPP
and solve it graphically.

An insurance company insured 2000 scooter drivers, 4000 car drivers and 6000 truck
drivers. The probabilities of an accident for them are 0.01, 0.03 and 0.15 respectively. One
of the insured persons meets with an accident. What is the probability that he is a scooter



driver or a car driver?
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OR
Five cards are drawn one by one, with replacement, from a well shuffled deck of 52 cards,
Find the probability that
(/) all the five cards are diamonds.
(i) only 3 cards are diamonds.

(iii) none is a diamond.

SET-II

Only those questions, not included in Set I, are given
9. Evaluate:
“f %in 2x dx
0

%
10. Write a unit vector in the direction of vector PQ, where P and Q are the points (1, 3, 0) and

(4, 5, 6) respectively.
19. Using properties of determinants, prove that:

X+ A 2x 2x
2x X+ A 2x |=(Gx+ 1) (A -x)?
2x 2x X+ A

20. Ife* +e¥ =¢*"Y, prove that%+ey_x =0.
x

21. Find a particular solution of the differential equation % + 2y tan x = sin x, given that y =0,
x
whenx =",
3

22. Find the shortest distance between the following lines :
x+1 y+1 z+1x-3 y-5 z-7

7

7 -6 1 1 -2 1

28. A window is of the form of a semi-circle with a rectangle on its diameter. The total perimeter
of the window is 10 m. Find the dimensions of the window to admit maximum light through
the whole opening.

29. Evaluate :

2

JTE x dx
Oaz cos? x+b?sin? x

SET-III

Only those questions, not included in Set I and Set II are given.
9. Write the value of the following :

*x(}+ﬁ)+§x(ﬁ+$)+ﬁx($+})



10. Evaluate : ]>xe"Z dx
0
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19.

20.

21.

22,

28.

29.

Find the distance between the lines [; and I, given by
Lor =P+ 20— ab e n(2 + 35 + 6b);

Lyir =38+ 39— 5B + (4 + 6§ + 128).
dy

Solve the differential equation x log x I +y= 2 log x.
x x

2
If cos y = x cos (a + y), where cos a # 1, prove that dy _cos (a+y) (@ ]/)'
dx sina

Prove the following, using properties of determinants:

a? be ac + c?
a’ +ab b? ac = 4a*p?c?
ab b2 +be c?

The sum of the perimeters of a circle and a square is k, where k is some constant. Prove that
the sum of their areas is least when the side of the square is equal to the diameter of the circle.

Evaluate:
/4 .
sin x + cos x

[T
0 9 +16sin 2x
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——=\/\+Solutions

SET-I

SECTION-A
1. Here R={(a, % :ais a prime number less than 5}
= R={(278),(3 27)}
Hence Range of R = {8, 27}

2. We have, cos! (— %) +2sin’! rl)

L) cés_l& 5= obst ) [
(05 5 @ e ]
)
Also sin ! (%) =sin~! (sin %)
=T
6
cos! (—) +2sin”! %} =2+ 2(%)
m,r_2n
3.3 3

[Note: Principal value branches of sin x and cos x are
[4 2] [1 2172
073 3] [0 3|1
1]
Applying t , »>C, - b?’&, we get |
[4 -6] [1 2][2 -4]
13 =3[0 3|1 -1]
[a+4 3b] [2a+2 b
+2] 8 -6] | 8
a—8b |

3. Given

On equating, we get
a+4=2a+2,3b=b+2,a-8b=-6
= a=2b=1

cos (—0) = cos 0]

{—g, %} and [0, n] respectively.]



Now the valueofa—2b=2-(2x1)=2-2=0
5. Here, I13Al =klAI
= 33 1Al =klAl [Q kAT =k"1 Al where nis order of A]
= 27 1Al =klAl
= k=27
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= J .
6. Letl —
sin” x.cos” x

2
= Icosec x.sec? xdx= j(l + cot? x).sec? x dx

= _[secz xdx + Icotz x.sec? xdx

sec? x dx
= tanx + I—z
tan” x
= tanx + Iz’zdz [Let tan x = z = sec” x dx = dz]
—-2+1
=tanx + Z +c=tanx-1+¢
—2F z
=tan x — +c [Putting z = tan x]
tan x

7. Letl =”f4tanxdx
0

n/ 4

-

0

sin x

dx

CoS X
Letcosx=z= —-sinxdx=dz=sinx dx=-dz

For limit, ifx=0,:>z=1;x=£:>z=i

4 N2

1

lz_f&@
1 Z Jz
Nl

1
=[logld]'; =loglll-log|——]

8. Required projection =
G
Vo? 417 40" M
9. Required vector
ol s mi-8 ek E (9i - §
i

[_______Ja§f4w£?+64
) 49

)
_2P-3prok
7

=21 =325 - 3} + 6h)

— 68— 9§ + 18R



570 Xam idea Mathematics—XII

10. Given two lines are 7 = 25—5} Ny NG 2} +68)

7 =78-68 +u(d + 25 + 28)

Parallel vectors of both lines are
— —
ky =38 +25 + 6B k, =5+ 2§+ 28

Required angle = angle between k; and k,. If 6 be required angle.

then cos =—————
=
lk1l.l k2l

= cose=w = cos0 = L

7155 73

= cos 6 =— = 0 =cos! (Ej
2 21

SECTION-B

11. In order to prove that fis invertible, we have to prove fis one-one onto function.

For one-one

Casel  Letxy, x, both be odd numbers

Now flxg) = flxy) =>x-1=x-1 YV xqy, X, €W
>X=%

i.e. fis one-one.

CaseIl Let x4, x, both be even number

Now floxq) = f(xy) =>x+1l=x+1
=SX =%

ie. fis one-one.

Case III Let x; be even and x, be odd.

If Sflxq) = flx) =>x+tl=x-1 =2x-x=-2 = x-x=2
Which is not possible as the difference of even and odd is always odd.

i.e. f(x1) # f(x,) when x; is even and x, is odd.

Le. X1 # X = flxg) # flxa)

Hence  fisone-one function.  ...(A)

For Onto

Q flx)y=x-1if xis odd

flx)=x+1if xis even

= V even number y e Wc 3 odd number (y + 1) e Wd as f pre image and V odd number
y € Wc we have even number (y — 1) e Wd as f pre image.

Hence fis onto function ...(B)



A and B implies that fis one-one and onto function

i.e. fis invertible function.
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For Inverse Function
Let f~!(x) be inverse of f(x)
o foft=1 = fof Hx) = Ix
= ff@)=x [QI(x) =x]
=  flo-1=x if f~1(x) is odd
and f‘l(x) +1=x iff‘l(x) is even
= f‘l(x) =x+1 if x is even
fl)=1-x if x is odd
ie.fl1=f
12. Given cos(tan " x) = sin(cot_1 2)
=  cos(tan - X) = cos(E —cot™! E)
2
| = tan ' x T cot™! E
2 4
= E—cot_1 x:E—Cot_1§ = cot ™ x = cot
2 2 4 | Uy
3 |—Note: sin 0 = cos| T -0 |—|
= x== |
4 -1 -1 T
‘|_ tan ~ x + cot xz—zi
OR 1
We have,
L.H.S. =cot 7 +cott 8+ cot 1 18= (tan -1 - +tan g) +tan~
(1,1
=tan | 7_8 | +tan ' — [le—<1}
Ll 1.1 J 18 7
- X
7 8
[1 3 N 1
3 1 N =tan!
- a1 1118
» tan) = tan | 31 |_1 B
11 18
(65 [Q 3.1, 1]
11 18
=tan 198 | tan ! (—) =tan ! —
| 195 | 195 3
198

= cot™! 3=RHS
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a+x y
13. L.H.S =| x a+y
x Yy a+z

14.

Applying C; -»C; +C, +C;, we get

a+x+y+z Yy
=l a+x+y+z a+y
a+x+y+z Yy
1
=(@a+x+y+z)| 1 a+y
1

Apply R; — R; - R,, we get

0 —-a
=@+x+y+z)|1 a+y
1 y

Expanding along R, we get

=(@+x+y+z) {0+u(a+z—z)}=u2(a+x+y+z)

Given

x=acos0+bsin0

ﬂ=—asir16+bcos(9
do

Also y=asin®-b cos
dedy
0 Y =acos0+bsin
H—=—

dy
Q=E= acosO +b
sin© dx dx —asin® +b

cos0

dy  de
dy acos®+b
:> —_——
sin® dx bcosO —
asin®

:> —_—

dx y

Differentiating again w.r.t.x, we get

2 y- x.ﬂ y- x(_—j

dy dx y

|dx2 2 y2
dzy y2 + 52
dx2 3



... (ii)

[From (i) and (ii)]

... (i)
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2 2, .2
Now 2 d_g -x 4y +y =12 (— %} -x (— E) +y [From (iii) and (iv)]
dx dx y y
—y? — x2 2 2 2
=y—x+_+y=_y__+x_+y=0
y Yy vy
15. Givenx"y"=(x+y)"*"
Taking logarithm of both sides, we get
log x™ y" =log (x +y)" "
= logx™ +logy" = (m+n)log (x +y) [By law of logarithm]

= mlogx+nlogy=(m+n)log (x+y)

Differentiating bq’ql ;id_eq w.r.tx we get _ = - |—

m ndy m+n m m+n (m+n n) dy
=
( dy)x ydx_|x+y |x X+y Kx+y y) dx
U dy/ T
N mx+my=—mx—nxx(_my+ny—nx—ny\ dy _
x(x +v) N (x+y).y ) dx
_, my-nx my-nx dy N dy 'y
x(x+y) yx+y dx dx x
16. Here f(x) =3x%+5x + 3
Let x =3 and dx = .02 Sox+dx=3.02

By definition, we have approximately

flx + dx) - f(x)

fre)=
dx
-  f3)= W [Putting x =3 and dx = .02]
;o J(302) - f(3)
A (1)
Now f(x) =3x?+5x +3
= f'()=6x+5 ~  f(3)=23

Also f(3) =3x32+5x3+3=27+15+3=45

Putting in (1) we get

_f(3.02) - 45

S

= f(3.02) =23 x .02 + 45 = 45.46
OR

Here, f(x) = % x* — 423 — 45x% + 51

23

= f'(x)=6x>-12x* - 90x



= f'(x) =6x(x*>-2x - 15)
=6x(x +3) (x-5)
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Now for critical point f'(x) =0
=  6x(x+3)(x-5)=0
= x=0,-3,5

ie. -3, 0,5 are critical points which divides domain R of given function into four disjoint
sub intervals (- oo, =3), (=3, 0), (0, 5), (5, )
-ve . +ve . -ve . +ve
—0 —é (') é ©
For (- oo, -3)

f'(x) = +vex—vex—vex-ve = —-ve
i.e. f(x) is decreasing in (- o, -3)
For (- 3,0)
f'(x) = +vex—vex+vex—ve = +ve
i.e. f(x) is increasing in (- 3, 0)
For (0, 5)
f'(x) = +vex+vex+vex—ve = —ve
i.e. f(x) is decreasing in (0, 5)
For (5, «)
f'(x) = +vex+vex+vex+ve = +ve
i.e. f(x) is increasing in (5, )
Hence f(x) is (a) strictly increasing in (-3, 0) U (5, «)
(b) strictly decreasing in (- o0, =3) U (0, 5)

-1
17. Let 1=I"C°S Y dx
/ 2
1-x
Letcos'x=z= - ! dx =dz ! dx =—dz
2 Vl—xz

=>1-x
I =—Icosz.zdz
=—(z.sinz—jsinzdz+c)

=—(z.sinz + cosz — ¢)

=-zsinz—cosz + ¢
= I =-cosx.V1-x*-x+c¢ [Qx=cosz=sinz= 1—x2]

I =-A1-x%cosx—x+c
OR
Let I =[(Bx-2Wx® +x+1dx

Let 3x—2=Adi(x2+x+1)+B
X



3x-2=A(2x+1)+B
3x-2=2Ax+ (A +B)



Examination Papers — 2014 575

Equating we get
2A=3 and A+B=-2
3_ 7

= _3 andB=-2-—=-=
2 2 2

Now, I J{; (2x+1) - }\/x2+x+ 1dx
=§J.(2x+1)\/x2 +x+1 dx—EI\/xz +x+1dx

3 7 .
= I ==1,-=1 (i
i3k (1)

Where, [; =_[(2x+1)\/x2 +x+1dxand Iz=j\/x2 +x+1dx
Now, [ =_[(2x +)y/xZ +x+1dx

Let Hx+l=z= Q2x+1)dx=dz
= Il =IJEdZ

12+1

=27 =223

1

—+1

2

2

W—H/z +0 ... (ii)

2 x+1dx

2
\/xz +2.x.l +/§) —1+1 dx
o1y 2 4

[ P oy

= + +
W2 o
(. 1\ a—.1(¥3) —
I, =E(x+5j x2+x+1+5(73] .logx+%+ x?+x+1

Putting value of I; and I, frgny (i), {#i) in (i), we gep1 (1) \/
I =2 +x+1)% ——Lx+—J\/x2 +x+1-—Ilog Lx+—)+ x2+x+1]+c
4 2 16 2

[where c=¢; +¢,]

W

Again I,

g_.—"—'

tey, .. (i)

18. The given differential equation is
(% —yx?) dy + (y* + x%y?) dx =0

=  PA-y)dy+y*(1+x2)dx=0

= xz(l—y)dy=—y2(1 +x2) dx
_ 2

. a y)dy =_(1+2x ) i

Y x
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19.

20.

= (iz—ljdy =—(i2+1)dx
vy x

Integrating both sides, we get

j(iz—ljdy;j(xizujdx

y Y
= J‘y"zdy—jidy=—.|.x"2dx—.|.dx

= - 1 loglyl = 1 x+c It is general solution
x

Now putting x =1 and y =1 in general solution, we get
-1-logl=1-1+c = c=-1
we have particular solution as

log Iy +l=—l+x+1
x

Given differential equation is

%+ycotx=2cosx = ﬂ+c0tx.y=2cosx
x

dx

It is in the form%+ Py =Q. where P = cot x, Q =2 cos x
x

LE. = e'[cotde(:e log Isinx| _ sin x.
Therefore, general solution is
y.sinx =I2cosx.sinxdx +c
. . . cos 2x
= ysmx=_[sm2xdx+c = ysinx=-— +c

= ysinx=—%c032x+c

Now puty=0and x = g in the above equation, we get
0 x sinE:_—lcosz x§+c
0=—-=(-1+c (Qcosmt=-1)

c=-=
2

cos2x 1

The particular solution is y sin x = — 3 or 2y sin x = —(1 + cos 2x)

> o >
If part: Leta, b, c are coplanar

- > —
= scalar triple product of a, b and c is zero



= [abc]=0
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e - > > - >
Now, [a+b b+ ¢ c+al=(a+b).{(b+ c)x(c+ a)}

B T T S Y N S

=(a+b).{bx c+bx a+ cx c+ cx a}
a2 - -

=(a+b).{bx c+bx a+ cx a} [Qecx ¢ =0]

-> 2 > -> = o -> > - -> 2> - - = - - > -

=a.(bxc)+a(bxa)+a.(cxa)+b.(bxc)+b.(bxa)+b.(cxa)
e T T T e e S

=[a b c]+0+0+0+0+[b c a] [Byproperty of scalar triple product]
S5 oo o - > > - > -

=[a b cl+[a b c]=2a b c]

—2x0=0 Rla b c1=0]

- T 5 >
c,C

Hence, a+ b, b+ ¢, c+ a are coplanar

N
a
. 5> DD 5 5 o
Only if part: Let a+ b, b+ ¢, c+ a are coplanar.
> DD 5 5 o
c+ al

= [a+b b+c c+

(A4 )b+ ) x(ct A) =0

A e A S 4
c

> o o

= (a+b)fbxc+bxa+cxc+cxa}=0
s T S

= (a+b){bxc+bxa+cxa=0

e T T R
= a.(bxc)+a.(bxa)+a.(cx
—

= [Z Z ?]+6+6+6+6+[b E) al=0
—~ e b =0 Qe b cl=[b ¢ al
—~ [a b c]=0
Hence, ;, ;, E) are coplanar.
OR
a+b =G+ B 28+ 3B =284 35+ ab
a-b=F+pB -8+ 3Bh=—5_ 2k

Perpendicular vector of (Z+ Z) and (Z— Z) = (Z+ ;) X (Z— Z)
=28+ 3f + 4B) x (-§ - 28)
.

=12 3 4
0 -1 -2



— (- 6+4)—(-4-0)p+(-2-0)f =28+ 4§ 2f
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- - -
Required unit vector perpendicular to (a+ b) and (a- b)

_ 2beaf-of _—*é$+4)$—2}$
\/(_2)2 +42 +(-2)? 4+16+4

_2b+4p-2k —2§ 4 2

2% 206 276
__lg.2 _;L
NN AN

21. Comparing the given equatlons with equatlons

rr—al +Ab; and r-az +ub,, we get al —§+} bl 28— §+ﬁ
anda2:2$+}—1§ b2=3$—5}+2;§
Therefore, a2 —al @ - ﬁ) and
r

$ § $ 8§ 8 53 $ $ § 8
by xby =(2i —j +k)x(3i -5j+2k)= |2 -1 1|=3i-j-7k
3 -5 2

|br1 X br |=V9+1+49 =59
Hence, the shortest dlstance between the given lines is given by
|w1x%)m2—%ﬂ ‘3-0+7‘: 10
| mxb | VB VB9

22. Let the number of red card in a sample of 3 cards drawn be random variable X. Obviously X

units.

may have values 0,1,2,3.
Now P(X = 0)= Probability of getting no red card = 26C3 = 2226_1%% = T27
P(X =1)= Probability of getting one red card and fvo non-red cards
0, x*C, 8450 13
2c, 22100 34

P(X = 2)=Probability of getting two red card and one non-red card
0, x*C; 8450 13
e, 22100 34

26
P(X = 3)= Probability of getting 3 red cards = _ C3 = 2600 = 2
Hence, the required probability distribution in table as ~3

X 0 1 2
= 2 13 13
o 17 34 34 17
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~.Required mean = E(X) = Xp; ,-=O><£+1 E+2><£+3><£
17 34 34 17

_13,2 6 _13+26+12 51 _3

34 3417 34 34 2

23. According to question,
3x + 2y +z =2200
4x +y + 3z =3100
x+y+z=1200
The above system of equation may be written in matrix form as
AX=B=X=A""Bwhere

a-la 7 5] a o]

1 7 - ]/ 7
R R Y N
112003 2 1
A=l 1 3/=3(1-3)-2(4-3)+1d-1)=-6-2+3=-5%0
111
1e., A1 exist
Now, Ay=(1-3)=-2, Ap=-(@4-3)=-1, Ap=(@4-1)=3,
Ay =—Q2-T)=-1, Ap=(3-1)=2, Ay ==(3-2)=-1
R e R
(21 3] [2 1]
Adjay='-1 2 1l =1 5
|5 -5 5| L3 -1 5@ ]
N | HEa
Al= (AdjA Sleslh 2 s
4 BIA= |L31 4 5] [3 1 5]
_ a-1
Xx=atpy 1 T r
1 -5, 2200 1, 4400 + 3100 — 6000
N \y\_5| 1 2 5300 = \y\_5' 2200 — 6200 + 6000 |
lz| |-3 1 5][1200] |z| | -6600-+ 3100 + 6000 |
(] 1F150(ﬂ (%] T300]
N y| =11 2000 = y | =| 400
2| 2[2500 2| | 500

= x = 300, y = 400,z =500
e., ~ 300 for tolerance, ~ 400 for kindness and ~ 500 for leadership are awarded.

One more value like punctuality, honesty etc may be awarded.
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24. Letrand hbe radius and height of %iven cylindgr having volume V. If S is surface area then

Qv
S =2nrh + nr? L:nr2h|| ]
h =
2 |r
= S=2nr.L2+nr2 o v
T = §=2" 4 np?
s v
= —=—-—1+27r h
ds
For extremum value of S, e =0
r
2
r r
= —2—V+2nr=0
= 2nr = —
3 2V
= 1= v
2n = r=2
T
Again d—fz%
dr r
+ 27 Now, 2
i3]
=+Ve
r 3_V

V. ..
Hence, for ° = = § is minimum.
b1

Therefore, for minimum value of surface area

2
= v = BT h [QV = r2h)
T I
= 3= h = r=h
iff radit@Height
25. LetI= dx ...(0)

J‘“ 0 secﬂ"# tan x

s 0f(x dx—.[ f(a—x)dx

(m—x) tan (7w — x)

dx

0 sec(m—x)+ tan (m — x)
t
- (m-xtanx ..(ii)
0 secx + tan x
By adding equations (i) and (ii), we get
T tan x

21=nI —_—dx
0 secx +tan x

Multiplying and dividing by (sec x — tan x) , we get
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tan x (sec x — tan x)

™
2l=m dx
jo sec? x —tan? x

:7t.|‘;(secxtanx—’can2 X) dx

:nI; secxtamxalx—rtJ.(:I sec? xdx+j;dx

:7't[secx:|;E —7t[tanx]7I +rfx]g=n(-1-1)-0+n(n—-0)=n(n-2)
= 2l =n(n—2) = I=2(rc 2)

26. Giveh cutles are x oy
24 2=7land + =1
3 2

9
We have? 2
yl:g 9?2 andy2:§(3—x)
So, area of required region
3 5 Q(,
:F(yl—yz)dx:_F[,/9—x ~(3-x)]dx ki\ .
X %’ X
2 a7 - - (30 0%, P 7
3
21 x 2 9 . -1 X x2
== Z249-x" +=sin” = —3x+—
3{2 2 3 ZJO \4
:E[gx£—9+9 0} (97[—2):(2—3) sq units.
3L2 2 2 3v4 2 2
27. Equation of plane containing the point (1, -1, 2) is given by
ax-1)+by+1)+c(z-2)=0 . (1)

Q (i) is perpendicular to plane 2x + 3y — 2z =5
2a+3b-2c=0 .. (ii)

Also (i) is perpendicular to plane x + 2y -3z =38
a+2b-3c=0 .. (i)

From (ii) and (iif)

a_ _ b _c
-9+4 246 4-3
a b ¢
-5 4 1 (say)

Putting these values in (i) we get
Sh(x-1)+4My+1)+Mz-2) =
= Sx-1)+4@y+1)+(z-2)=
= bx+5+4y+4+2z-2=0



= Sx+4y+z+7=0
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= b5x—-4y-z-7=0 .. (iv) Itis required equation of plane.
Again, if d be the distance of point p (-2, 5, 5) to plane (iv)
Then

B 5><%@I+(—4)><5+(—1)X5_7‘

52 +(—4)2 +ﬂ2= ‘

=M{¥‘E VA2 unit
25+16+1 42

OR

The vector form of line and plane can be written as

F=@b-$+2B) +a (38 +4f 4 2B (i)

r-3+h=5 (i)

For intersection point, we solve equations (i) and (ii) by putting the value of 7from (1) in (i7).
(2 -F+2h)+ a8 +af+28)].F-5+R=5

= 2+1+2)+2(3-4+2)=5 =5+A=5 = A=0

Hence, position vector of intersecting point is 2f —} + 2/%.

i.e., coordinates of intersection of line and plane is (2, -1, 2).

Hence, Required distance = \/(2 +1)% +(-1+5)% +(2+10)?

=,9+16 + 144 = /169 = 13 units

28. Let the manufacturer produces x padestal lamps and y wooden shades; then time taken by x
pedestal lamps and y wooden shades on grinding/cutting machines = (2x + y) hours and
time taken on the sprayer = (3x + 2y) hours. \{;

Since grinding/cutting machine is available A\ A
for at the most 12 hours. \

2x+y <12 1
and sprayer is available for at most 20 hours. 10%
Thus, we have 9

3x + 2y <20 3
Now profit on the sale of x lamps and y 6
shades is, 5

Z =25x +15y. 4
So, our problem is to find x and y so as to 3
Maximise Z = 25x + 15y ...(D) q—i

Subject to the constraints:
3x+2y <20 ...(i0)

x
A
o




2x+y<12

x>0

...(ii)
...(iv)
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y=0 ...(v)
The feasible region (shaded) OABC determined by the linear inequalities (i) to (v) is shown
in the figure. The feasible region is bounded.

Let us evaluate the objective function at each corner point as shown below:

Corner Points Z =25x +15y
0 (0, 0 0
A (6, 0) 150
B(4, 4) 160 Maximum
C (0, 10) 150

We find that maximum value of Zis ~ 160 at B (4, 4). Hence, manufacturer should produce
4 Jamps and 4 shades to get maximum profit of ~160.

29. Let Ey, E,, Ez and A be events such that
E; = Selection of scooter drivers
E, = Selection of car drivers.
E; = Selection of truck drivers.

A = meeting with an accident.
2000 1 4000 1 6000 1

P(E) = 12000 6’ PEy) = 12000 3’ (Es) 12000 2

1
P(A/E{)=0.01 = —
(4/E) 100

3
P(A/E,) =0.03 = —>—
(4/E)) 100

—015=12
P(A/E;) =015 =
P(E;).P(A/ E3)
P(E,).P(A / E,) + P(E,).P(A / E,) + P(E5).P(A / E5)

1,15
- 2 100
T T T 3 T 15
61007 3100 2100
15
300 15 600 45

= X — = —
i+i+£ 200 52 52
600 100 200

P(E3/A) =

53) 45 7

Therefore, required probability =1 - P( A 1-—=

52 52
OR

Let number of diamond cards be taken as random variable X. X may have values0, 1, 2, 3, 4, 5.



Here, p = probability of drawing diamond card in one draw
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.. q = probability of drawing non diamond card in one draw
1 3
=1--==
Here, drawing a card is "Bernoullian trails" therefore we can apply P(X =r) = "C, p" "7

where n = 5.
(i) P (getting all the five cards diamond) = P(X = 5)

o=l ) -6) -5
->ep’a="cly) (3) =) -rom

P(X =3)

3 2
5 3 2_5 1 3 45
="Cap =C(‘)(—):—
3P Ny \4) 512

(ii) P (getting only 3 cards diamond)

(iii) P (getting no card diamond) = P(X = 0)
_5 05 _5 1)0 (3)5_243
=o' =cox(g) <(3) -1

SET-II

9. I = :f%in 2x dx
0

AL ]

2 1y 2
1
—cos0 ,=- -1]=
IRl
_)
10. PQ=(@4-1)$+G-3)f+(6-0)F=35+2) + 6k
Required unit vector = 38+2p+ 68 _ 35+ 25+ 0R =3 +Eﬁ +Eﬁ
V3iither Y97 77
X+ A 2x 2x
19. L.H.S. =| 2x X+ A 2x
2x 2x X+ A
5x + A 2x 2x
=5x+A x+A 2x [Applying C; - C; +C, +C;]
S5x + A 2x X+ A
1 2x 2x
=Gx+A)|1  x+A 2x [Taking out (5x + A) common from C ]

1 2x X+ A
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1 2x 2x
=Gx+21)|0 A-x 0 [Applying R,— R, — R; and R; - R5 — Ry]
0 0 A—x
Expanding along C;, we get
=(Gx+ 1) (L -x)? =RH.S.
Xty

20. Givene® +¢eY =e

Differentiating both sides we get

e’ + ey.ﬂ = e“y{l +d—i}
_dx dx

N O A = (e*™ —ey)ﬂ:ex -
X dx dx
X d X X X .
= (e +ey—ey)d—y:e —e* —eY Qe* +e¥ =e*V (given)]
X
Ay _ Ly d§ &y
= (Z’:ly.g——e = —=-—"
= =V = Y | ovx ~g
dx dx
21. Given differential equation is
ﬂ+2tanx.y=sinx
dx
Comparing it with % + Py =Q, we get
X
P=2tanx, Q=sinx
LF = 6-[2 tan xdx
26210g secx :elog SeszISEC2x [Q elogz :Z]

Hence general solution is
y.sec? x = jsin x.sec? xdx +C

y.seczx:jsecx.tanxderC = y.sec” x = secx + C
= y=cosx +C cos” x
Puttingy=0and x = 8, we get

O:(:OSE+C.COSZE
1 & 3

0=—+—=>C=-2
2 4

. Required solution is y = cos x — 2 cos” x
Lety_3=y_5=z-7=% and 4, 1=y41=z41=k

22. 1 -2 1 7 -6 1




poi
nt
on
firs

line
as
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A(A+3,-20+5,L+7)and let

B(7k -1, -6k —1, k — 1) be point on the second line
The direction ratio of the line AB

7k—-X—-4,-6k+2\.-6,k—A—-8

Now as ABis the shortest distance between line 1 and line 2 so,

Tk-A-4)x1+(-6k+2r-6)x(-2)+(k-A—-8) x1=0 (1)
and Tk—A—4)x7+(—6k+2L-6)x(-6)+ (k-1 —-8) x1=0 .. (i)
Solving equation (i) and (ii), we get
A=0and k=0

A=(3,57)and B=(-1,-1,-1)
AB:\/(3+1)2 +G+D)2+ @7 +1)?

= /16 + 36 + 64 = +/116 units = 2+/29 units
28. Let ABCED be required window having length 2x and width y. If A is the area of window.

1 | Given, Perimeter =10 = 2x + yi y+ 271;3
Then A= 2§ry + X 2

:10| |
||_ =2y=10-2x — mx |

=x(10 — 2x — mx) +%nx2

=10x — 2x? — nx? +lnx2

—10x - 2x2 — Ly :10x—(2+1n)x2
2 2

Obviously, window will admit maximum light and air if its area A is maximum.

Now,d—A:10—2x(2+ln) E
dx 2
For maxirﬁaoor minima of A

A : c

dx

1 y
= 10—2x(2+5n)=0:> 10-x(4+m=0
2 A 2X B
= x=—L Ao, TA__@4i%<o 10
4+n dx
=  For maximum value of A, x = and thusy =
4+ 7 4+7

Therefore, for maximum area, i.e., for admitting maximum light and air,

Length of rectangular part of window = 2x = and

+7
10



Width =
+7
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587

AUA

i Zsin’ (i)
= 1 ot B cin2n
| hwmg{ﬂxwx=£fa—xwﬂ

j;az cos’> ®+b% sin? x

...(ii)

Adding (i) and (if)

T dx
2l = j . dx S>I="(— =
a cos x+b sin? x 24 a” cos x+b°sin” x

. 2
Divide numerator and denominator by cos” x
B J- sec? xdx

04 2 4b%tan’x

T

2a a
= I:ni sec’ xdx [using [ f(x)dx = 2[ f(x)dx]
b tant x
Letbtan¥%t" t%’l ' bsec? xdx =dt
When x=0,t=0 and x:g,t
“n dt 1 17t
_ —L:—I— - = tan
_oobo Ya? th a al |0
T =1I=,3
I =—(tan Voo—tan™! 0)=—.— 2ab
ab 2 -
SET-III

9. 5x(}+l§)+}x(l§+$)+éx(§+f)
=5x}+5xl§+}xl§+}x$+l§x$+l§x?
—RopasoRafoie

2
10. I =Ixex dx
0

Let x2=z:>2xalx=dz:>xalx=E

Also x=0=z=0,x=1=z=1
I =1JLezdz
25
1

=2l =2 = e =2 - 1)
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19. Given hr;;s are
Lir =8+ 28— ab+ 0.2 + 35 + 6h);
Lyt =38+ 39— 58 + (4 + 6§ + 128)

After observation, we get [1111,

Therefore, it is sufficient to find the perpendicular
distance of a point of line /; to line /.
The co-ordinate of a point of [; is P(1, 2, —4)
Also the cartesian form of line I, is Q(epy)
x43 _y 3 21425 i)
LetQ(o, B, y) be 6oot of perpend1cu1ar drawn from P to line I,
Q Q(a,B,y)lie online I,
oa-3 B-3 vy+5 _
4 6 12
= a=4r+3PB=6A+3,y=121L-5

%
Again,Q PQ is perpendicular to line /.

A (say)

- -
PQ . b =0, where b is parallel vector of I,

(@—1)4+PB-2).6+(+4)12=0
do—4+ 6B —12+12y +48=0

4o+ 6B +12y + 32=0

4(4N% + 3) + 6(6L + 3) + 12124 —5) + 32=0

161 +12 + 36A +18 + 1444 — 60 + 32 =0
2 -
196 98

Co-ordinate of Q = (4 X (—LJ +3,6x (—L) +3,12 x (_L) - 5)
98 98 98

[ 2 3 6 ) (145 144 251
=[-=+ 5=, =, =2

49 749 7 49 49" 49 49

R VR 2 I Ve

1961 +2=0 =

) Therefore required perpendicular distance is
2 2 2
[ERREENE
49 49 49

_ t‘%‘jz ! t%jz +t:55ﬁ2 :\/962 + 467 +55
- \49 49 49 2
G 49°

=\/'92'1%_2'1'1%_5(TZS+ ¥ - 49 T 14357 7 29349

49



293 .
units
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20. Given differential equation is

xlogxﬂ+y=glogx
dx X

= ay + (L) Y= = (Divide each term by x log x)

dx \x.logx x2

It is in the form% +Py=Q
X

where P = 1 ,Q=
x.log x x

dx
o LF. =¢lPdx = p ¥logx

1

[—dz
putlogx=z =e =

=e'%8% =z =logx
.. General solution is

y.logx=jlogx.izdx+c
x
1
= }/logx=2.[&2xdx+c
x
Let logx=z = lulx=dz, Also logx=z=x=¢"
x
y log x =2jizdz+c
e

= ylogx =2jz.e‘zdz+c

= ylogx =2Lz.€_z— e d21+c
= ylogx =2 z§+[e?2[:7lz] c
= ylogx =-2z¢“-2¢"+c¢
ylogx =-2log x ¢198% 2¢7198% + ¢
1 10
- ylog x =—219gzc.1—2+cr Qe losr ="
X X 11{ x
3 =
2
ylogx =—-%(1+logx)+c
=
. Cos iy = x cos (a+Y)
21. Given, x= cosy

cos (a+1Y)
Differentiating w.r.t. to y on both sides, we have
dx cos(a+y) x(-siny) —cosy x [~ sin(a +y)]
d_y - cos” (a+y)
P i ( )i : :




=

O 0O v«

~
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22,

28.

Ezsin(a+y—y)

= 2

dy _ cos” (a+y)

dx sin a
= - ——

dy  cos” (a+y)

dy cos® (a+v)

dx sin a

a’ be ac + c?

LHS. A=|a*>+ab b* ac

ab b2 +be c?

Taking outa, b, c fromC;, C, and C;4
a c a+c
A=abc|a+b b a
b b+c ¢

ApplyingC; -C; +C, —C;4

0 c a+c
A=abc|2b b a
2b b+c ¢

Taking 2b from C;
0 ¢ a+c
A=2ab*c|1 b a
1 b+c ¢

Applying R, > R, - R;
0 ¢ a+c
A=2ab*|0 - a-c
1 b+c ¢

Expanding by I column, we get

.2 c a+c
A=2ab“c-1-
—c a-c

= Zabzc(ac —c* +ac+ cz)
A =2ab?c(2ac) = 4a’b*c* =R.H.S.
Let side of square be a units and radius of a circle be r units.
It is given,
k —4a
2n

4a + 2nr =k where kis a constant = r=

Sum of areas, A = a’> + nr?
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29.

2
k-4
- A:az+n|r ’ﬂ| —a?+ L (k- 4a)?
21 4n
L ]
Differentiating w.r.t. x, we get
2(k—-4
d—A=2a+i-2(k—4a).(—4)=2a—u (i)
da 47 T
For minimum area, d—A =0
da
2(k-4
= 202749
T
2(k-4
= 2a:u
T
2(2
= 2a= (2n7) [As k = 4a + 2nr given]
i
= a=2r

Now, again differentiating equation (i) w.r.t. x

2
d—?:Z—E(—4):2+§
da T T
2
ata=2mr, d—f:2+§>0
da L

.. For aI = 2r, sum of areas is least.

{:Fetr{cg, um of areas is lea&fwhen side of the square is double the radius of the circle.
n/4 sin x + cos x

0 9 +16 sin 2x

Here, we express denominator in terms of sin x — cos x which is integral of the numerator.

: 2 _ 2 2 . .
We have, (sin x — cos x)” =sin” x + cos” x — 2 sin x cos x =1 — sin 2x

= L7 x=1—(sin x — cos x)* dx
/4 sin x + cos x
I=I° 9 +16 {1 — (sin x — cos X}
n/4 sin x + cos x

0 25-16(sin x — cos x)?
Let sin x — cos x =t. Then,
d(sin x — cos x) = dt

= (cos x + sin x) dx = dt

Also,x=0:>t=sinO—cost—landx=%

= t=sin£—cos£=0
4 4



0 dt
= —%
j—l 25 —16t2
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2727



