Class XII Chapter 7 - Integrals Maths

sin 2x
Answer
The anti derivative of sin 2x is a function of x whose derivative is sin 2x.It is known that,

d—l{cns 2x)=-2sin2x
I

= 5in2x = - lf—'ar [::m; l.r}
e

; ; 1
5in 2x 18 ——cos2x
Therefore, the anti derivative of

Cos 3x
Answer
The anti derivative of cos 3x is a function of x whose derivative is cos 3x.

It is known that,

i[.‘;in 3x)=3cos3x

dx
1 & ;.
=5 CO53x = - {51113.1:]
3 dx
i [1 R
S.ocos3x = —| —sin3x
ey J

g g Koo
CO5 23X 15 — 510 3.1'
Therefore, the anti derivative of

er

Answer
The anti derivative of e®is the function of x whose derivative is e**.

It is known that,
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2r

o
e’ ig —e™"
Therefore, the anti derivative of

5

(ax+b)
Answer

(ax+b)

The anti derivative of is the function of x whose derivative is

It is known that,
i{ax +-h}3 =3a(ax + h}l
dx

::»{ax 1 h}" = %%{ax -+-b}'!

l{a.wh]j]

3a

- ax +b)1 = i[

dx

v | 3
(ax+b) is —(ax+b)
Therefore, the anti derivative of 3a

sin2x—4e™”
Answer

(sin2x—4e™ )

The anti derivative of * is the function of x whose derivative is

{sinz.r—%“)

It is known that,

(ax

+h]|:
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s .
a1 cos lr—%e” j =5in2x—4e™

b\,
S (sinzx—i}eh)_ (——cos 23:——-9“]
Therefore, the anti derivative of is .

Question 6:

j-[-‘-le; "+1 }ir

Answer

I[4¢*3 41 }dx

=4 j»:?" e + ji dv

=4[€u ]+x+C
3

4 .
=—e¥ +x+C
"J‘

Question 7:

(-t

Answer

I.fj {l—;—dex
= J(x*~1)dx

=jfm—ﬁﬁ

=F _vic
3

Question 8:

ﬂm:" +hx+ c*]cir

Answer
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I{m:" +bx+ c] dlx
=g J.r“dx +b j,m{r +c II dx

= a[£] b[x—J +ex+C
3 2

ax’  bx’ "
=—+4+—+4cx+C
3 2

Question 9:
I[Ef‘ +e' ]dx
Answer

I[Erz +e* }dx

=2 I.r:r.'it + Ie’rﬂr

=2[£]+E‘+C
3

2 .
=—x +¢& +C
3

Question 10:

)

Answer

(-4
. J‘[,r+£—?.}“x
= [+ ‘de -2 [y

= "+log|x|-2x+C
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Question 11:

J'.x:] +5x% - %a’x

2

X

Answer

—ix

ot 5xt g
=J{x+5—4:r':)dx

= jxafr +5 _[I ddx—4 jx':r:.l"x

2 -1
=X sx-4/ 2 |+cC
2 1

: 4
=X isx+24cC
X

Question 12:

j-x'* +3x+4 e

Jx

Answer

3+ 4

| =
(]
.,
H i
e —
I
T
=
e —

[
|

T 3 |
2

24232 48x24C

]

|
A B =3 R 3| -
13

7 3

¥ +2x2 48Jx +C
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Question 13:

B o
j-:r X" +x 1 o
x—1

Answer

oy

x—1

On dividing, we obtain

- J{x: + I]d.t
= J_rgd.r + J-ld.t

i

:£+x+(1
3

Question 14:
I{I —.r}v‘r;cfx

Answer

I[I —X }xl'f;afr

{ e 3
= Ifox—.rz}!x

N ny
G T
2 2
=Ex ——x*+C
3
Question 15:
j‘sf}[lﬁ +2x+3)dx
Answer
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j‘sf}(lﬁ +2x+3)dx

5 i 1
= J(Exz +2x? +3x° ]ﬂ’x

=3 x;dx+21x;dx+ﬂfx;cir

ol B L o | S -
3 7 +2 5 +3 3 +C
7 2 2
T 4 i

=Ex— +2x2 4262 4C
7 5

Question 16:
Hh‘— 3cosx+e' )dx
Answer

I[ 2y—3cosx+e’ }d!r

=72 Im’x -3 Ims xalx + J-e” dx

=2—;-—3(sinx)+e"+(:

=x" -3sinx4+¢e +C

Question 17:
ﬂL’x: —3sinx+ Su";)dx

Answer

ﬂL’x: —3sinx+ Su";)dx
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=2 Ixjdl'—E sin xely + iji-dx

B

=2i—3[—cosx]+5 il 6
3 3
2

2 0 !
=—x +3cosx+ —3—13 +C
Question 18:

j-scc x(secx+tanx)dx
Answer

Iscc x(secx+tan.x)dx
- J{ sec” x +secxtan .r} d

= _[sec? xdx + _fscc xtan xdx

=tan x +secx+C

Question 19:

Answer

sec’ x
j’ ol
cosec’x
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1
_ jco?zx &

« 2
S5 x

- 3
sin” x
= j — iy

COs™ X

= Itan’ xelx
= j{secz x—l]dx
= jsec3 xelx — J]dx

=tanx—-x+C

Question 20:
IZC;;]:Iﬂ'x
Answer
2-3sinx
—[ cos’ x

2 3sinx
= - — |dx
COs" X CO§8 X

= jE sec” xdx—3 j-lan xsee xdx

=2tanx-3secx+C

Question 21:

( 1
havr
The anti derivative of * * /equals

jil. : 22 15
—x ' +2x?+C x't+=x"+C
(a) 3 ® 3 2
3 1
?-x: +2x* +C —x? + I-.r- +C
(c) 3 (p) 2 2

1
2

Answer
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( I ]
~
VX +—F/— oy
SN
|

= led.'ﬁ j.'rlzn’x

"3
2

+ +C

1.!
1
2
|

)

=—x?4+2x2+C

tud | B2

Hence, the correct Answer is C.

L) =ax -
If dx ¥ such that f(2) = 0, then f(x) is
A b 133 5 1 139
(A) 8 (B) ¥t R
(C) X 8 (D) x 8
Answer

It is given that,

o , 3
— flx)=4x -—
= f(x) =
-2 = (%)
~Anti derivative of x
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V= fayd 3
2.f(x)= J4.r = dx

flx)=4|xdx —3‘[(.\'4 ]air

for=o%)o{2)c

flx)=x"+ E_} +C
. %

Also,
f(2)=0
bkl 1
f{i):{ﬂ] Frr— o =
(2)
:;-1f.+l+(_‘:{j
8
:;C——[Ifw ]
) C:—IQQ
8
1129
f{x]_"‘ }'*1 8

Hence, the correct Answer is A.
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2x
1+ x°
Answer
Let I+ = ¢
s2x dx = dt

== I] E‘i dx = J‘:: dt

=|Dg:-"|+C
:Iog;l+.x"|+[j

=log(1+x")+C

(log x}3

X
Answer
Letlog |x| =t

—1- dx = dt
- X

Page 12 of 216
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=3 JM dx= I::a’r

X

]
r+xlogx
Answer

1 |

x+xlogx R x{I +log x)

Let1 +logx =t

l—dx =dr

. o

1 1
= |\————dc= |-dt
I.r{f-l- log x) g '[.I‘{

=log|t|+C
=log|l+logx|+C

sin x - sin (cos x)

Answer

Page 13 of 216



Class XII Chapter 7 - Integrals Maths

sin x - sin (cos x)

Letcosx =t

so—sin x dx = dt

= J‘sin x-sin(cosx)dx =— fsin tdt
=—[-cost]+C
cosi+C

=cos{cosx)+C

sin(ax +b)cos(ax +b)
Answer

J ; os{ax+b) sin2(ax+b
sin (ax +5) 08 (i + b) = 2sin(ax +f;§-:.m{m+ }= sin [;‘1 )

Let 2(ax+b)=t

s2adx = dt
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sin2(ax +# 3
= J-qm (exx :-]drzl [bll'h’ it
2 2"
1

= 4a[_ -;:05}'} +C

:_—]cosi{ax +h]+{.‘
o

Aax+ b

Answer
Letax+ b=t

= adx = dt

Sody= la’:‘

[
| I

=, j-[ax+h)3 dx = 1 j}‘zﬂ‘.f

a

2 3
=—(ax+h): +C

Ja

P
xdx+2
Answer

Let (x+2)=1¢
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ndx =dt

— fn-’H 2dx = j { —2}\-";d:

3 |
= ﬂrﬂ---zx-‘- dt

X

I!idf—Ej-F!d.f

:?—ET‘I‘(

2 2/

a}ﬁ 1]

==t ==t +C

5

2 * 4 -
=—(x+2)1—-——(x+2)2+C
2(x+2) - 3(x+2)

xJ1+2x°
Answer
Let1 +2x° =t

~dxdx = dt

Page 16 of 216
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E— felt
= [xv1+2x dx= Jedt
4
1 |
R Jrfa’r
31
_L i
=3
2
:— +2_1r‘ +C

(dx+ 2}\!'(). +x+1
Answer

Let X +x+1=¢

L (2x + 1)dx = dt

I{d.'r+2}u'.r: +x+1 dy

= jle'{;d."
= Ejﬁu’r

{1 +r+[] +C
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1
x—x
Answer

| |
x=Jx  Jx(Vx-1)

Let [J?—I]::

2Vx

de=dr

— f ] i = _[%u’r

Vx(x-1)
=2logle|+C
=2log[Vx-1/+C

Answer

Let x+4d=f

~dx =dt

Page 18 of 216
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[ L PE T O VR R |

3 1

(;}z —3[{]2 +C

1 |

(-6 -8t +C

|

-ir'f{;—u}m

" 1

;;(_r+4]: (x+4-12)+C

% \.-'x+ril[x—3)+*:

Question 12:

(x's —I}-‘ ¥

Answer
Let ¥ —1=¢
3x"de=dit

Page 19 of 216
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— I[f —1)3 xdx = I[I —1)-" 2 xldy

IVT 3
AL ) g
a3l 74 |

3 3.

Mo 7 i
=1§3r-‘+3r-' +C
37 4

X
(2+3x")
Answer
5 9x% dx =dt

Page 20 of 216
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J‘ X » 1 ¢ dt
(2+3}:~:‘)3 9 (e)

Question 14:
S S
Jr(lugx}m .
Answer

Letlogx =t

la’x =df

x(luga] [a‘}m
]
()
1—m
| =
(logx) ™
(1-m)
Question 15:
x
94y’
Answer
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Let 9 4.‘{1 =1

s —=8xdx = dt

= J“:}—J:l.rz a’x:% J}d’

g [E) [
=—Tlogjr|+C
g &

—I | -|| )
- L I
Iﬂg!) 4x7[+C

Tr+3

e
Answer

Let 2x+3=¢

s 2dx = dt
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X

e

Answer
Let ¥ =1
s 2xdx = dt

— I%d'l.=l2 jlf dr

[

{;"Il;" ! I

1+ x
Answer
Let tan' x =1t

o S

o l+x

Page 23 of 216
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::-_[E —dv = |&'df
1+ x5

=¢ +C

a1
=™t 4O

e 1

P |

Answer

e 1

e +1

Dividing numerator and denominator by €, we obtain

(¢ -1)

& @ =g

(e +1) e +e”

Ix I —x
et —1 e’ —e
— J- - d= j dx

e +1 e +e’

dt
f
= I(:g!r'+l:'

=logle® +e |+ C
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2%

Ty
e —e

ax

(__12 ¥ +e

Answer

-

Let f_{,E.I: 4 (_’—_.'r =

(27 —2e7 v = dr

ﬂez" Sy dlt
= || S— bx= |
BT e ] 2t
1 rl
:%Ing|r|+(
:%Ing|e “+€"|+L'

tan®(2x-3)
Answer
tan® (2x—3) =sec’ (2x-3)-1

Let2x -3 =t

s 2dx = dt
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- Itanz{ix —3)dx = ﬂ(sec:(zx —3}}— 1}1&

L

= % j(sccf t)dt - jmx
% fisec? rar — [1atr
:ltam—x+(.‘
2
= l?. tzm{?x - 3}—.t'+ C
Question 22:
sec” (7—4x)
Answer
let7 —4x =t
~—4dx = dt

Isec3 (7- 4x}a£r = .;Tl sec” fdt

=_?I{tanr}+(ff

:;Im(? 4x)+C

Question 23:

sin” x

N

Answer

Let sin™' x =¢

Page 26 of 216
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]

RUES S

de = dt

sin”' x

= dr = jr i

Question 24:
2cosx—3sinx
6cos x +dsin x
Answer

2cosx—3sinxy _ 2cosx—3sinx
6eosx+4sinx  2(3cosx+2sinx)

Let Jcosx+2sinx={

. (-3sinx+2cosx)dx = drf

J’EEDSI—3SiI’1,‘r s dl

— =
ficosx+4sinx 2t
1 ¢l
= I dt

I

1
=—logt|+C
~logls

1 .
= ;'Ugilﬁll‘l.‘{' +3cosx|+C

-
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Question 25:
|

cos” x(1- lanx]:
Answer

2
1 SeCT X

cos’x(1-tanx)” (l-tanx)’

Lot (1-tanx)=1

. =sec” xde=dt

sec” x —dt
= j‘—— = R—
(1-tanx) r
=—ﬁ4m
|
=+=+C
t
= : +
(1-tan x)
Question 26:

COs \E
Jx

Answer

Let \E =1

L 2Jx

dr = dt
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= J'CDj;ﬂ dr=2 JCOS £t

=2sint+C
=2sinyx +C
Question 27:
\Jsin 2x cos 2x
Answer
Let sin 2x =t

. 2cos2x e =t

= |4/sin2x cos2xdyx = % jq‘? dr

Question 28:
Cos X

J1+sinx

Answer

Let I t+sinx=¢
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s.cos x dx = dt

j‘ cosx cir

\.-']+t.1nr

=2t +C

= Es.u'rl-+5.inx +C

cot x log sin x
Answer

Letlogsinx =t

= -cosx dv=dlt

sinx
seotx dy=dt

=5 _“ cot x logsin x dx = _[.f ¢t

= e
2

1

= ;{lugsinr}' +C

sin x
| +cosx
Answer

letl +cosx=t
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s.—sin x dx = dt

:-‘- sinx n’x:J—ﬂ

l+cosx ¢

~log|r|+C

~log|l+cosx| +C

sin x
{I+ms_r}2

Answer

letl +cosx=t

so—sin x dx = dt

7
=—qu dt
1
=—+C
i
1
=—— 4+ (C
| +cosx
|
l+cotx
Answer

Page 31 of 216
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Let!= ;{ir

14 cotx
1
a COS X
1+
slnx
sin x
= |————dx
S5MX+CcOsXx
J- 2sinx
"':'ll'll-l‘-C{'.l’i'L'

dx

2

I‘!nl]f'l X =C05 .1
=—ﬁd —j
5111 X+ Cos .r

J""\I]'L 1[' COsX

- l j[sm X+ Cos x] + (sin X —Cos x]

(sin x+cos x]

SINX+Cosx

Let sin x + cos x = t = (cos x — sin x) dx = dt

a3 )
SI==+ ~ j
loglt|+C

log |\1n X+ cos r| +C
Question 33:

1
| —tanx

Answer
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Let ] = ;ﬁfx
- tan x

= _‘-;d‘c
s 51N X

CoOs X
COS X

- L S

COs X — "slﬂ X
J- 7Losx

CosXx —sinx

L

1 j[unsx—-sm x} 4 [cusx+ sin x]
2 {cnsx—sin x}

COSX +sinx
=L fra L omzesing
COSX—5InX

X ljcnsx+51nx
2 27¢cosx—sinx

Put cos x — sinx =t = (—sin x — cos x) dx = dt

X, 1l
s A= +a,_|-
loglt|+C

ug|{.uu —s5in x| +C

Question 34:

y tan x

SIN X COS X

Answer

Page 33 of 216



Class XII

Chapter 7 - Integrals

Maths

Letl = ﬂdx

sinxcosx
- j- ‘MXCG&.J: e

SiN X COS X% COs X
_J- tan x
~ Manxcos® x

sec’ xdx

JJtan x

Let tanx=¢ = sec’ xdx=dr

dt
= —
I
=2t +C
=2 Jtanx +C

Question 35:

(1+logx)
. b
Answer

letl +logx=t

idx=dr
. X
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Question 36:

(x+1)(x+log x)
x
Answer
(x+1)(x +logx)’ _[x+l

% 5 ]{x+lngx}3:(thxﬂugx)z

A )

Let (¥ logx)=1

(]+l]¢ﬁ‘=dr
... I

= j-[l"'lh'*HDgx}: - J“':df
x )

3
3

= ;_{x+|0gx]3 ¥

Question 37:

i sin(tan gt

Answer

Let X4 =t

~4x3 dx = dt
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;& sin[tan"x’) | J.sin(tan"p']

::—f . dx =
I+x 4
Let tan' f=u

P

S+

ot = du

From (1), we obtain

j""’j sin {lljn S' 5 ].u[\.’ _ % j’s'm M
x

I
=—(—¢ 4
{ LDSEA‘}

= 2 -;:m;{tan" .f) +C

= Icos{lan" < ]+C

Question 38:

102" +10" log, 10
I I ¥ ) dx
x o +10 equa's
(A) 10°—x"+C (B)

() (1-x)'+c (D)
Answer

Let X" +107 =¢

(10x" +10" log, 10) dx = di

1422

ot

10" +x" +C

log (10" +x")+C
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x I]ﬂr +10" log, 10 ;’x:j’m
" +107 f

=logt+C
=log (10" +x""}+C

Hence, the correct Answer is D.
Question 39:

dx
j‘sinj xcos’ X equals
A. tanx+cotx+C
B. lanx—cotx+C
c. tanxcotx+C
p. tanx—cot2x+C

Answer

dx
SIN° XCO0s™ X

= —a’x
sin” xcos” x

Ix

J‘S!ﬂ_ X+ COS" X
o 7 %
5IN° Xeos X

COS X

J' 5111
L B
sin” xcos” x Sin” xcos” x

= jscc“ xcx+ |cosec’ xdx

=tanx—cotx+C

Hence, the correct Answer is B.
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Exercise 7.3

Question 1:

sin” (2x+5)

Answer

—L‘t132{2x+5} B 1- CEIS{4I+]0]
2 2

I—cns(;xﬂtj}}Jx

:% f] a{x—-IE jcos{4x+1ﬂ] elx

1 t[s[n{4x+lﬂ)]+f

1
sin® (2x+5) =

= |sin® (2x +5)dx = I

= —X=—-—
2 2 +

:lxwlﬁin(4x+lﬂ)+c
) 8

Question 2:
sin3xcosdx

Answer

sin Acos B =l{sii1{A‘+B}+sin{A— B]}
It is known that, 2

_[sin.'ixcos dx a’.‘r=% j{sin{3x+4x}+sin {3x—4,r}} dx
= ; _[{sin 7x +sin (—x}} d
=% I{sin Tx —sinx} dx

:l sin Tx dr—l sinx dx
2 2

o s T*r]—i{—msx} +C
A 2

—cos7x cosx
= 4
14 2
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Question 3:
COS 2x cos 4x cos 6x
Answer

COs ACDSBZI—{CDS{A + B}+cns{.4—3]}
It is known that, 2

juuszx(uus dxcosbux)dy = Juus Zx[L {ws{dx +6x)+ cos(4x - ﬁ.T}}} d

EI CGSETLGS]GJ1+C{J,‘,EILUS( -2 )} e

_[ cos2xcosl0x +cos™ 2 } dx

{
{

_ IH;COS 2,1+Iﬂx]+ccs(2;—10r]} (Mﬂdx
(

2
I cosl2y+cos8x+ 1+cos4t} dx

2
_1
4
_ 1| sinl2x  sin8x sin dx %
+ + X+ +C
IIRE 8 4

Question 4:
sin® (2x + 1)

Answer

Lo T Ism" (2x+1)

= [sin®(2x+1)dx = [sin® (2x-+1)-sin(2x+1)dx

= _ﬂl —cos” (2x+1))sin (2x+1)dr
Letcos(2x+1) =1
= —25in(2x+i}d‘r=dt

= sin(2x+1)dx = ;ﬁ
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_TI{CGSI[EIH]——CDSHE“]}}

—cos(2x+1) cos’(2x+1)

= + +

2 b

Question 5:
sin® x cos® x
Answer
Let 7 = |sin’ xcos® x-dx
= Icos;x-sinz,rsin x-dv
= j‘czt:ls1 x{l —cos” x}sin x-dx
Letcosx =+
= —sinx-dy =dl

:f=—ﬁﬂh4ﬂm

:—j‘[r‘—:")a‘r
i 2}

i 5
__Jeos'x cos'x T
4 (V]

& 4
cos" X COS X
=— +i&
6 !

Question 6:
sin x sin 2x sin 3x

Answer
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sin Asin B = 1 {cns{A - H} —cos(A4+ B]}
It is known that, 2

jsin xsin 2xsin3x dy = j[sin x-%{cos{Zx—Bx}— cos(2x +31}}} el
= lJ-{:iin xc0s (—x)—sin xcos 5x) dv

= éj-{sin xc0s x—sin xcos 5x) dx

__lj'smlx dx—lz 5In X cos 3x dy
:i[_cc’;zx}—%‘[{%ﬁin [x+53r}+f.in [.1'—5_‘{}} dx
:%E—ij[qmﬁl +sin(—4x)) dx
:—coszx_l[ cosbx -::nseix

b 4

—cuslr_l[ cos 6x Lﬂb4x—‘+(_

8 8|

= ;[ms‘:ﬁx_ cnﬂx—mﬂx}ﬂf
e ]

Question 7:
sin 4x sin 8x
Answer

: ’ 1
sin Asin B = _cos( 4~ B)-cos( A4+ B)
It is known that, 2
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_[s'm dxsin8x dx = H%cos[ilx—sx]—ms{dx +Sx}} dr
=~; j-(ms{-—-ix:l —cns]Ex] dx

= % f(ms 4x—cos12x) dx

B l|:ﬁin4x ﬁinlEJ{]

2l 4 12

Question 8:

l-cosx
| +cosx
Answer
. oa X
1-cosx Zsin” x
: — = 2 [Zﬁin"?
- X
TEOSX 5.2 2
2
e s
=tan” —
2
a . X
=Lserf —1]
2
l—cosx ai X
.J—dx=j see” ——1
1+cosx 2
X
tan
= -x|+C
1
2]
=2tan——x+C
Question 9:
COSX
| +cosx
Answer

=1-cosx and 2cos”

b | b

=1+ cusx}
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cos? * —sin?
cos.x s X aX s X
= 2 2 [ms,r:ms‘ —Sm‘_-} and cosxy=2cos —I}
T + X
1+cosx 2 cos 2 2 2

]{ z.r}
= 1= tan
2 i

j YT g :l [l—tﬂl11£}i1'
2

1+ cosx 2

- []—sra-:2 i+1]u,r
2 2

I tan
=—|2x— I- +C
2
X
v—tan —+C
3

Question 10:
sin® x

Answer
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sin® x = sin® xsin® x

=[]—c052x][ 1 —cos?x]
L

o

= l[l—u::ns 2x)

] [I +cos 2x—2cos Zx:l

4
= l l+[mj—20032x
4 2

1 1
I+—+—c054x—2c052xJ
2 2

i+L.:ﬂ.:nrtwlfx—2-::*::&2:::}
22
. d 13 1
Iﬂm xdv=— || =+—cosdx=2cos2x | dx
4402 2

1|3 I(sin4x] 2sin2x
S| =X t— - +C
4[2 y AN 2

— )
:l[3x+ 5'“4 d —2sin E:r}+ C

8
:3—x—lsinix+Lsin4x+C
8 4 32
Question 11:
cos? 2x
Answer

Page 44 of 216



Class XII Chapter 7 - Integrals

Maths

-

cos* 2x = (casz 2.:)

B ]+cos4xT
2
l p )
:—Ll+cos‘4x+2cos4x]
4
1 l+cos8
=— I+(r—x}+2msdx
41 2
1[, 1 cos8
=il % +2cos4x
41 2
1[3 coss:
= — i+L T+2cu.~;:4x
41 2
3 cos8x cosdx
'[t.:ns4 2x dx = _ﬂ/— + + }dx
\ 8 8 2
3 sin8x  sindx
=—x+ + +C
8 64 8
Question 12:
sin’x
|+ cosx
Answer
- » 2
5 X i
L 2sin = cos
sin” x [\ 2 2] . - T 2 X
= sinx=2sm—cos—; cosx=2cos ——1
1+ cosx stgr 2 X 2
4sin’ xu}sz k
= 2 2
2cos >
2
1 X
=2sin” —
2
=l-cosx
sin® x
dy = |{1-cosx
J.I+cosx -[( ]a‘x
=x—sinx+C
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Question 13:

cos2x—cos2a

COSX —COS o
Answer
5 2x+2a . 2x-2a
S mn - m . v
cos 2x —cos 2a : 2 2 2 . G+l L E=D
= = cos(’ —cos[)=-2sin sin
COS X —C05 o X+t . - 2

—2sin gin
9

_ sin(x+a)sin(x-a)

Yo Pxea
sin sin| - -
[ 2 ] [ 2 J
; X+ao X+ % X—o X—o
2sin cos 2sin - |cos
: 2 2 2 2
B clx+vax). fx—-a
5in sin
[ 2 ] [ 2 ]
[.r+a:] [.r—rx]
= 4¢os| - cos
2 2
r+o x—o x+o x¥—o
= 2| cos + +Cos -
|: [ 2 2 ] 2 }

2|:cos{x] +coscx1

2

I

=2¢cosx+2cose
cos2y—cos2a
J (Ir:IZL:usx+2uosrz
COS X —COS ¢t

=2[sinx+xcosa]+C

Question 14:
COSX—sinx
l+sin2x

Answer
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Cosx—sinx Cosx —sinx

| +sin2x (s;in2 X+ cos’ x) +2sinxcosx

[sin3 x+cos’x=1 sin2x=2 sinxcosx]
COSX—Sinx
Sam T
(sinx+cosx)
Let sinx4cosx=t{
~.(cosx—sinx)dx = dr
J‘cusx—sinx: _j‘ COS X —SIn X i
- p— - -
I+sin2x (sinx+cosx)
dt
=13
f
=_[f‘3d:
=—1"+C
1
— ——+C
!
-1
Sin X + Cos x

Question 15:
tan’ 2xsec2x

Answer
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tan® 2xsec2x = tan® 2xtan 2x sec 2x
= (:sm:2 2x- 1) tan 2xsec 2x
= sec” 2x - tan 2xsec 2x — lan 2x sec 2x
J-tan': 2xsec2x dx = j sec’ 2x tan 2xsec 2x dr — _‘-tan 2xsec2x dx

sec2x

= |sec” 2x tan 2xsec2x di— 5 +C
Let sec2x=¢
S2sec2xtan2x de =t
| seclx
J-tam3 2xsec?y dy = !r’a’r - +C
2 2
£ sec2x
=— +C
6 2
sec2x)  sec2x
= ( ) - +C
4] 2
Question 16:
tan*x
Answer
tan” x
= tan’ x-tan’ x
:(scclx—l)Laanr
=SEC£J([HI‘IEX—[EITJ!X
=sec’ x Lan"‘x—[s-:c:x—l]
=sec’ xtan’ x—sec’ x+1
ItanJ x dv= |sec’ xtan® x dx— Isecz x dx+ j‘llcix
= J“j{'}Cz xtan' x dx—tanx+ x+C (])

Consider J.t'.ec" xtan® x dx
Let tanx =7 = sec’ x dv=dt

: ) g P tan’x
= Iscc‘ xtan® xdx = _".r"dr =—=
. ]

S
. ]
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From equation (1), we obtain

1 5
j-tan*x dngtan"xutanx+_r+(?

Question 17:
sin’ x +cos’ x
sin’ xcos’ x

Answer

sin' x+cos'x  sin'x ” cos’ X

« 3 2 =2 2 = 2
SIN” XCOS™ X SIN° XCOS X SIN° XC0S™ X
SinNx  Ccosx

T e e
cos”x  sin’x
= tan x sec x + col xcosec x

sin’ x +cos’ x
I— dr = f[tanxsccx +cot xeosec x
sin” xcos” x
=secx—cosec x+C

Question 18:
cos 2x + 2 sin’ x
cos’ x

Answer

cos 2x +2sin’ x

cos’ x
~ c0s2x +(1-cos2x)

- [cnslle—?_'sinzx]
cos’ x

1
l—
cos” x

=sec” x
J‘ocs 2x+2sin’ x

: dr=‘[sac2xdr=tanx+("
cos® x

Question 19:
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1
sin xcos’ x
Answer

1

. 3 1
_sin’ x+cos’ x
sin xcos’ x

sinxcos’ x
sinx |
= +

cos’ x  sinxcosx
] lcos” x
=tanxsec" x+——
sin x cos x
cos’ x
. osec’ X
=tan xs58¢° X+ -
lan x

I ; sec’ x
S |————dx= |tanxsec” x dr +
sinxcos x

iy
tan x
Let tanx =7 = sec’ x dv =df

1 1
== —.‘ﬁi‘l'i' = J-fﬁf!'l' -l-—ﬂ'lf
SINXCO8 X f

i

2
-E+I~:}g t|+C

= Etm3x+logitanxi+c

Question 20:
cos2x
- 2
(cosx+sin _'r}

Answer

Maths
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cos2xy cos2x

= : _ coslx
(Cnsx+5inx]1 cos’ x +sin’ x+2sinxcosx  1+sin2x
: I cos 2y __j cos2x
(cosx+sinx) (1+sin ”x}

Let l+sin2x=¢
= 2cos2x dv=dl

i
N
(cosx+sinx) 2

log|e|+C

log|1+sin2x|+C

I 1
b | — 3| — r2]|—

Iog,|{sinx+ cos .1:}1‘+ [

= log|sin x +cosx|+C

Question 21:
sin™! (cos x)
Answer

sin”' (cos x)
Let cosx =t

=

Then, sinx =+1-¢
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= (-sinx)dx=dl

s _.dlr
SN
dr = _d'r1
1=
I E:S
) [ﬁin"[cus.\']dx: jsjn"lr' _d'r_J
i =1
_ _J- sm' ':dr
1=t

Let sin ' f=u

=5 ot = dn

-
_[sin"' (cosx kix = jn‘ldu

_[ﬁin"' [c:_ms.r]]:

il ol
: (1)
It is known that,

sin”' x + cos g

e | _ I

. 8in [cosx}—i—cos (cosx)= |——1J

Substituting in equation (1), we obtain
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=—l T o —m|+C
21 2

-y : mx+C
3

=£_£+f{;_“_'
3 9 A

mx

2

Question 22:
|

cos(x—a)cos(x—b)
Answer

E e
2

cos(x—a)cos(x—b) " sin (a—b)

1 [Sin[(x—b)—(x—a}]_

1 [ sin({a—b)

cos(x—a)cos(x—b)

- sin(a—b)| cos(x—a)cos(x-b)

I [sin (x—b)cos(x—a)—cos(x—b)sin (x—a}]

- sin(a—b) cos (x—a)cos(x—b)

[tan{x—b}—t&n(x—a]]

" sin (a—b)
1 1
= Icns{x ~a)cos(x—b) " sin (a
= sin(a—b)
_ 1 |ms{x—a}|
sin(a—b) [mg|cns(x—b]|

iy _”:tan (x—b)—tan(x—a) |dx

[— log|cos(x ~b)|+log cos (x - ”}H

]+c
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o % aj‘r
SN XCO8™ X is equal to

A.tanx +cot x+ C

j~:~iinJ X—COo8" x

B. tan x + cosec x + C
C.—-tanx+cotx+C

D.tan x + sec x + C

Answer
¥ a L a7 2 ™y
5117 X —CO05™ X sm-x Cos™ x
J-.ﬂ—ﬁﬁf‘f= <3 TR 3 Jtﬁ'
SIN° xcos™ X SIN” XC0s™ X SIN° XCOs™ X

= I{s&cz - cr:rsec’.r] dx
=tanx+cotx+C

Hence, the correct Answer is A.

_“M“&
cos” (c.’ x} equals
A. — cot (ex) + C
B. tan (xe) + C
C.tan (&) + C

D. cot (¢) + C
Answer

[cf"'{l+_r]| "

2 X
cos {L” .'k'}

Letex* =t
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== (e” sx+e’] }a’n.' =t

e' (x+1)dx = d

'.Iﬂ E|+I} f.".T=I ﬂ"!—‘
cﬂs'(e‘x} cos f
Jscc]: di
=tanr+C

= tan{::' -x}+ C

Hence, the correct Answer is B.
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il
Ix
x*+1

Answer
Let x® =t

5 3x2 dx = dt

3x dt
= I.r“ i IJI i J-r” +1

=tan'r+C
:ian"'[_r")+(:

1+ 4x°

Answer
Let 2x =t
s 2dx = dt
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1 1 i
= | ——=lr=—
V1445 EJJHr
1[ ; 1 [ )
=—| log|r++/t +IH+C l ——dl = logix +x" +a }
2 I ||x2+a1
=%10g z.x+d4x”+|‘+c
Question 3:
S SN
J(2=x) +1
Answer
Llet2 —x =t
= —dx = dt

= I Il.l—zd‘( = —j- II._‘]'—{i'rt'

v[?—r} +1 Vit +1
=—1ng‘.r+~..l’:?+l‘+i‘ [J‘%ﬂf!:lﬂg x+\|'x"+.:f]
¥ +a

=-log2-x+ w"(?—_‘c}z +1|+C

|+C

= log —
(an]+u'rxl —4.r+5|

Question 4:
1
V9-25x°
Answer

Let 5x =t
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- 5dx = dt

1 1

sl g L
V9255 Bt
1 !
_5.[;'3:_;3 dt
4

=L 'LiJH;‘
5 3

Question 5:
3x

1+2x*

Answer

Let V2x* =1

2\."5)( dx =dt

Question 6:

>

X

1—x°
Answer
Let x® =t
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Class XII
2 3x%dx =dt
¥ 1 ¢ dt
— —E‘ﬂ",r=— -
l-x 3=t
11 1+t
=—| =log|—| |+ C
3{2 gI—:]
:l_l L% +C
Yo o2
Question 7:
x—1
=]
Answer

For jﬁrf_]dx, let x* =1=t = 2x dx=dt
xt—

) x 1 opdr
JEaeeily
=;ﬁém

= i
=.I_‘2_Lr.‘.
2i_

=i
=r-1

From (1), we obtain
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T—

-1 x 1

dy = dx - o

o i b
x+\."xz—1‘+(_.‘

z
=yx =1-log

Question 8:

2

X

Jxt+at

Answer
Let x> =t
= 3x’dx = dt
x!
j =

1
=§Iog x +x|'x“'+ar"+C

Question 9:
sec’ x
Jtan® x+4

Answer

Lettanx =t

.. sec’x dx = dt

Page 60 of 216



Maths

Class XII Chapter 7 - Integrals
i sec” x - J- dt
Jtan® x+4 N +27

= Iog‘f+x.u'r? +4|+C
= Iag‘[an x++tan’ x+4‘+{_‘

Question 10:
1

Xt +2x+2

Answer

! dx

I i
Nyl e

Letx+1=t
" ode =dt

:::Jr I e =

R '[J:
= log

=log

= lug

Question 11:
|

VOx® +6x+5

Answer

! df
]
F+\|'IF:+|‘+C

[.Jr+1]|+.\|l'[x-r~l]2 +1|+C

[x+t)+ WJxt+2x 4+ 2‘+c
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1 1
e ™
Ox" +6x+35 (3x+1) +(2)

I-Et(3x+l}=r

. 3dv=dt

:,I =l #ﬂf{

(3x+1) +(*> 397 +2
= l[ltan"[f]}+c
312 2
_lm] [3x+IJ C
2

Question 12:

1

JT=6x-x°

Answer

7—6x—x" can be written as T—(x" +f:x+9—9).
Theretore,

7-(x*+6x+9-9)

=16~ (x* +6x+9)

=16—(x+3)’

=(4) (r+'§

Letx+3=1¢
= dx =dt

= I—a&= ] it
I\/“)’_(H;f JJHY—(If
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Question 13:

S S
(x-1)(x-2)

Answer

(x—1)(x—2) can be written as x* —3x+2,
Therefore,

¥ =3x+2

+C

2
= ¥i 1_ _]
=logit + |t [2]

{x—%]+1.‘:{: -3x+2

=]Ug +C

Question 14:
1

V84 3x—x"
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Answer

] a = g q
8+3x—x" can be written as S—[.r' - 3.r+; —1]

Therefore,

9
3—[;2 =3x+- _9)
4 4

1 |
= | ——it = | ——=ix
jx8+31—x: J |'4] 3]"’
V4 -3
L-el.T—E_F'
2
z ﬁi\':di'
:}j . J.r=J 1 et
I 5 |

: 1 4
= 3in _ = |

g
_ 2x -3
=sin"' i J-I—E

Question 15:

1

(x—a)(x —b}

Answer
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(x—=a)(x~b) can be written as x* - (a+ &) x + ab.
Therefore,
x - [a+b}x + ab

(a+b) _[a+£:} +ab
4 4

A
$I¢'(x—a;(x—b}&=J ] =

=x"—(a+b)x+

Cody =t

1dx: ,716:‘

T T
]

Question 16:
dx+1
2% +x-3
Answer

Let 4x+l=A£(2x:+x—3}+B
dx

=4x+1=A4(4x+1)+B
= dx+l=44Ax+ 4+ B

Equating the coefficients of x and constant term on both sides, we obtain

= log {x—[zi}ﬂm”i
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AA=4=A=1

A+B=1=B=0

Let 2x> + x =3 =t

-~ (4x + 1) dx = dt

dx+1 1
= | ——0d = |l
‘[\l'lﬁx: Fx—3 '(v{;
=2t +C
f,—
=2y2x +x-3+C
B o
=]
Answer
nl' 5
Letx+2=4A =1+ B el 1
X+ x(l }-t— []

=>x+2=A(2x)+8B

Equating the coefficients of x and constant term on both sides, we obtain

2A:]:>.4:I—
2

B=12

From (1), we obtain
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(x+2)=(2x)+2
1
e [2x)+2
Tﬁm1IJ__%_ IEJ___
=‘f Jr—]i’

In %j;{%ﬂ.’x letx’ —1=1 = 2xdx=dt
1
Y

=5[w?]

=t

Then. I—a’x 2!—-——dx=2log!x+dx:—li

x—l \"f—

From equation (2), we obtain

+2 ——
I AL v'.rz—l+210g‘x+\.fx’—l‘+c

Question 18:
S5x-2

I+2x+3x"

Answer

Let 5x—2=Ai(1+2x+3x2)+3
dx

=>5x-2=A4(2+6x)+8

-(2)

Equating the coefficient of x and constant term on both sides, we obtain
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5;6‘4:}.’1'—:2
6

244 B=-1=B=-

h~7:—ﬁﬁﬁﬂ E J

j' 5r_2 - 6{2+6'¢}—
14 2x+3x° 1+ 2x+3x°
=_I - 246x HJ‘ L,
14 2x+3x" 39 4+2x+3x°
P B I and I, = | S
) 1+2x43x° B 14 2x+3x°
3 IH—_zjdx:EII—ﬂf, (1)
1+ 2x4+3x" & £
_J' 2+6x
14+ 2x 432
Let 1+2x+3x" =¢
:>{2+6x}c1’.x=df
W
t
I, =logt|
1, = log|l+2x +3x .(2)

Ty J;,dr
. 1+2x43x°
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4 . 2
| +2x+3x° can be written as I+3[.¥2 +=x|.
|

Theretore,

1+3| 2" +=x
3

:i+3[1’2+zx+l—lJ
3 9

9
:!+3(x+l] L
3 3

\ ]

tan™'

[ 2]

3
V2
3

3|\2
3

1
3

=—| —=tan

3|2

=—=1an

V2

(

. Bxirl“
)
)

Substituting equations (2) and (3) in equation (1), we obtain

S
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G : o A A
J i ,fﬁ-=5[lugal+2x+3r"]—11 I_Lan"[3x+1 +C
I+ 2%+ 3 6L U 3142 J2 )

2o 1+2x+3x" H tan"(hﬂbt‘
=—I¢ | 3 3 _— Tl e
6 o 3.2 J2

F

Jx=35)(x-4) ¥ -9x+20

Let 6x+7 = ,1i(1-?—9x+20]+3
X

= 6x+7=A4(2x-9)+B

Equating the coefficients of x and constant term, we obtain

2A=6=>A=3

-9A+B=7=B=34

“6x+7=3(2x—9) + 34
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6x+7 3[2:—9]+34Jx

JJE ox+20 '[\a’_rz ~9x+20

2x-9 |
=13 av + 34 o
J-v'f —9x+20 '[x.l'.r? —9x+20
PP~ RN S
~Ox 420 NI =9x+20
,'[,_‘—‘-T?"_J'_T_ =37, +341,
Ax =9x+20
Then,
= -—-——d_r
jx.‘ —9x+20

Letx’ —9x+20=¢
:::-{21—9].53’1:::.’{

=] .
Lo
1 =21

1, =23x" =9x+ 20

and [, = _[;dx

Ay —89x+ 20
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2 : 3 81 &8l
x~ —9x+20 can be written as x~ —9x + 20+ o
Therefore,
X" S 2 2 8
4 4

— B :J T Zd‘x
J[“zj _[ZJ
[;—-%]wm: -(3)

Substituting equations (2) and (3) in (1), we obtain

I, =log

bx+7

J —9%+20

B

Question 20:
x+2

Jdx=x

Answer

Lctx+2:zfi(4r—x2}+3

X
= x+2=A(4-2x)+B

Equating the coefficients of x and constant term on both sides, we obtain

| —_—]
—m=3[2 . —9x+2{]}+34log[[x—§ = —9x+2{]J+C
A

= 6yx? —9x+20 +34lﬂg!—[x— g—]+\n'xl —9x+2{}}+{3
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24=1= r'f'=——l
2

444 B=2=B=4

= (x+2)=—1(4-2x)+4

1
- (4—2x}+4
o [ AR = [2 —dx
\'Jiix—xz -q"lfix x
_ IJ- 4-2x

dx +4
274x—x jw.f

4_x

dxa d/,
\f4,v: x' I\.'

N Qi dx_-EJ +4l, (1)

I Vdx—x°

Then, {, = I

Let ], =

42x

Vix -z

Let dx—x' =¢
:}{4—21}:&:&’1

=, =J‘\"’E=2J§=2 dx-x’ «(2)

L= L

Vdx—x°

= dx—x" :—(—4x+x3]

=(~4x+x’+4-4)

=4-(x-2Y

=(2) ~(x-2)
- I =sin”' (x-2 o
[ (5) X

Using equations (2) and (3) in (1), we obtain

Page 73 of 216



Class XII Chapter 7 - Integrals

Maths

f r—::: ——l("-'u'-tlx x* )+4sin '[%JH’J
= —/4x—x* +4sin '[%_ZJHZ‘

Question 21:
x+2
Vx'4+2x+3
Answer
j- {x+2} J- 7(r+2

_j' 21+4
\f{x +2,x+3

:_j' 2x+2 _=NE s __I ;

VX +2x+3 Vx +2x+:

x4+ 2
dlx + dx
I\"r.r +2x+3 J‘w..l'r.1c1+2:1c+.'3

x4 2 I
Let ], = ———=dx and /, = | ———==lr
Iv‘r +2x+3 'l-\,l'r +2x+3
x+2 1
S| = dr=—1+1
J.x,lxz+2x+3 2t
Then, /, = Iﬂ dx

N +2x+3

Let x> + 2x +3 =t

= (2x + 2) dx =dt
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I _J'd’_EJ 25 +2x 43 )

o

VX' +2x+3
:>x2+2,r+3=x:+2,r+l+2=[x+l)2+[~ﬁ):

20, = I NI 2 dleugi(x+l}+x.".xj+2x+3!
(x+1) —[-.E]

Using equations (2) and (3) in (1), we obtain

I i “[le'x +2x+3 :|

l':l—
Wt +2x 43

:sz +2x4+3 +]ugi{x+l]+~.,|'x1+2.‘r+3|+—{:

Question 22:
x+3

xt-2x-5

Answer

Let (x+3)= Adi(x" ~2x—5)+B

X

(x+3)=4A4(2x-2)+B

Equating the coefficients of x and constant term on both sides, we obtain

2.4=I:>A:—I
2

24+B=3=B=4

~{x+3)= ;{2_1:—2}+4

i (2x-2)+4
| B o di = [2 d
¥ —=2x-35 X =2x-5
| [ 2x-2 |
_Zj-r?.—lr—ﬁdr 4Ir 2%~ s

-(3)

r+| +w,|'.1’ +2r+3 +C
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2x=-2 1
I.ﬂflzf,—gﬁ and /, = z—dr
x=2x-5 x=2x-5

=y h 4 (1)

Letx* —2x-5=¢
= (2x-2)dx=dt

= = j? =loglt| = Iog!f -2x-5 -(2)

—dr
x> =2x-5

=I( 211:+l]_€:i

=j ] _dlx

(x=1)"+(J6)

1 x-1-+/6
" 2J6 Ing[x—|+£] ~0)

Substituting (2) and (3) in (1), we obtain

x+3 1 - l-‘-’ ]‘\"r|

ng—z.r—s —E]ug|x 2 J| Ex 'E+y"'_|
o e
lug|r —2X S| IQL_HJ_

Question 23:

S5x+3
VxT+4x+10
Answer

Page 76 of 216



Class XII Chapter 7 - Integrals

Maths

Lm5x+3=Afipi+4x+m)+B
dx

=>5x+3=4(2x+4)+B

Equating the coefficients of x and constant term, we obtain

2A=5::>A=S

44+B=3=B=-7

S 5x+3= %(2_r+4]— 7

D
Sy 43 2{21+4}—?
— = - dx
Jxt +4x+10 Jxt +d4x+10
_—I 2x+4 oo ?J 1 dx
'\.'.X' +dx+10 \Y -r-’LI‘i‘“.]

Let], = —Jﬁii—ﬂ&

|
and /, = |———x
Jxl+dx+10 . Jw.l'.:(3+-f-1:'|.'+lllfl
3 5
I S,x+ e =2 F it
x° +4r+|

2x+4

Vat+4x+10

Let x* +d4x+10=¢
,',(Ex +4)dx = dr

o ty= (&2 <2 aT0 )

I = [t

Vx? +4r+lﬂ
—I b
1: +4x+4) +6

:I ) —dx

(x+ 2}: - (u"g]

=I0g‘{x+ 2) x2+4x+li}‘ o |

Tmma=[

Using equations (2) and (3) in (1), we obtain

(1)
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5 5T "
| S der:izdxwalﬁln]—?log

Vel +4x+10

Question 24:

dx
I,r’ +2x+2 equals
A.xtan'(x+ 1)+ C
B.tan ! (x + 1)+ C
C.(x+1)tan'x+C
D.tan"'x + C

Answer

e [
B +2x+2 {x:+2x+l}+l
1

= |—
‘[{x+l}'+{l]“
=[tan"' (x+1)]+C

Hence, the correct Answer is B.

Question 25:

dx
I V9x —4x* equals

Oy —
ls.in '[—'M Es]+{T
A. 9 8

Fén
lsin '| = 5'}]+C
2 9

B. \
Oy _
lsin '| % 3]+C

(x+2)+x" +4x+10 +C
=5yx* +dx+10-Tlog (x+2) ++/x° +4x+!f}‘+C
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Qy —
lsin .[Jx 3]+C
D. 2 9

Answer

J' dx

Hence, the correct Answer is B.

e
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(x+1)(x+2)
Answer

x R + B
Let (x+1)(x+2) 5 (x+1) (x+2)

= x=A(x+2)+B(x+1)

Equating the coefficients of x and constant term, we obtain

A+B=1
2A+B=0
On solving, we obtain
=-land B=2
x -1 2

{x+1j{x+z):[.r+1 +{x+2}

= j{:c+] )(x+ 2 j{x+] r+2 £
|05|x+]|+2ln x+2/+C

=log(x+2) ~log|x+1|+C

=log [x * 2}_ +
(x+1)
|
2_9
Answer
I A B

Let (x+3)(x- 3}_[1 ' 3}+[.r-- 3)

1=A(x=3)+B(x+3)
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Equating the coefficients of x and constant term, we obtain
A+B=0
-3A+3B=1

On solving, we obtain
Az—-l— andffzl
6 6

“(x+3)(x-3)  6(x+3) 6(x-3)
£

1 -1 1
E &f_g} fﬁﬁﬁE} ql—yj

llonwj\ 1091‘ 3+C
6 O

Question 3:
3x-1
(=1)(x-2)(x-3)

Answer

3x—1 A B &

L GDE-2)(5-3) (1) (-2) (x-3)
3x- !—4[.1‘ 2}{r—1 "‘5(1—”[.}: 3)+C(x }(x 2) (]}

Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A=1,B=-5andC=4

. 3x-1 _ | N 5 . 4

C(x=D(x=2)(x=3) (x=1) (x=2) (x-3)

3x-1 flr s 8l
:‘f{xnu[xwz){»--z}“""“‘J{{x-u (-2) (x--ay}“

=log|x—1-5log|x-2/+4log|x-3[+C
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Question 4:

x
(-1)(F-2)(x-3)
Answer
X __ 4 " B " C
Lt GDE-2)(E-3) (1) (-2) (x-3)
x=A(x—-2)(x-3)+B(x—1)(x—-3)+C(x-1)(x-2) (1)
Substituting x = 1, 2, and 3 respectively in equation (1), we obtain
A:l,B:_l undfzi
2 2
x l 2 3
T GoDG-2)(x-3) 2(x-1) (x-2) " 2(x-3)

4 X - 12 3 ]x
- I(x_l}{x-zj(_r---:i)d I{E{x—l) (x-2) 2{.\---3]jd

3
=%Iog_ .x—li—2I0g!x—2§+glog\.t—3 +C

Question 5:
2x
X +3x+2
Answer
2x A B

) = +
Let ¥ +3x+2 (x+1) (x+2)

2x=A(x+2)+ B(x+1) -(1)

Substituting x = —1 and —2 in equation (1), we obtain
A=-2andB=4
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, 2x -2 4
C(xr+l)(x+2) (x+1) (x+2)

2% e 2,
e I{(Hz] {H])]f“

=4log|x+2/—2log|x +1|+C

=&
x(1-2x)

Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (1 = x?) by x(1 - 2x), we obtain

1-x 1 1f

2=x A B

H=3z] = [0

Let
=(2-x)=A(1-2x)+ Bx (1)

1
Substituting x = 0 and Zin equation (1), we obtain

A=2andB=3

. 2=x 2 3
r-x{I—EI} x 1-2x

Substituting in equation (1), we obtain
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1-x* 1. 1/2 3
x(1-2x) 2 E{? U—zx&
Jeipd I 1f2. 3
- —[x{l —Ex}dx ik [{E+E[:+ | —ZIJ}dT

3

2(2) [ng|l —21‘|+C

—£+Iw|r|+
=5 +log|

) 3 ~
= > +log|x|~log|1—21]+C

¥
I{Jc2 +]}{J;—[}
Answer

x _Ax+.|’5" C

(x +1)(x=1)  (x+1) +{x—|}

x=(Ax+B)(x—1)+C(x" +1)
x=Ax' —Ax+Bx—-B+Cx* +C

Let

Equating the coefficients of x?, x, and constant term, we obtain

A+C=0
-A+B=1
-B+C=0

On solving these equations, we obtain

1 1 1
A=—— B=—,and C=—
2 2 2

From equation (1), we obtain
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x 1 x I 1 1 1
N J‘(.ﬂr3+l][x--1}_-Zj‘x'?drldwz Ix3+ldr+2 x—ldx
1 p 2x

sz I dx+llm1"x+1!ngx—l|+£“
49 x"+1 2 2

. 2x 5
Consider |—=— . let (x‘ o l) =t=2xdx=dt
X +1

= Ixfildrz I‘f =loglt|= Iug|x1 +1)

x 1 T T e
=——log x* +1|+ tan 'x+;iingix--l[+{1

L

2. log|x—1|- ] log|x* +1+ L 54C
2 4 2

Question 8:
X
fx= 1)2 (x+2)
Answer
x A B B

(x=1) (x+2) ={x—I]+ (x-1) = (x+2)

Let
x=A(x-1)(x+2)+B(x+2)+C(x-1)
Substituting x = 1, we obtain
1
B=-—
3
Equating the coefficients of x> and constant term, we obtain
A+C=0
-2A+2B+C=0

On solving, we obtain
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4=% arn::l-f.“:-_—2

G 9
) X _ 2 . | 2
"{x—|]2(x+2} 9(x=1) 3(x-1)" 9(x+2)

2 1 I 1 2 1

= =— dy+— |——dyv—— dx

! -H.;:} 9'.-{_1:—[] 3".‘:14]Z 9'[[::+2]

2: lx-1 = 2| L+ 2|+1C
=—loglx—1l+-| — |-=loglx+2 +
g Bl | [.:-J g O&|

Z2.21
=5 !x+2| a{l-u]“

Question 9:
Ix+5
ot
Answer
Ix+5 B Ix+5
X =xt—x+l (x=1) (x+1)

Ix+5 _ A o B + C
Let {x—l}:(x+l} (I—” [x—l]: (-T'i']}

3x+5=A(x=1)(x+1)+B(x+1)+C(x-

3x+5=A(x"~1)+ B(x+1)+C(x* +1-2x) (1)
Substituting x = 1 in equation (1), we obtain

B=4

Equating the coefficients of x> and x, we obtain
A+C=0

B-2C=3

On solving, we obtain

A:—l am:llf_“:l
2 2
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Jx+5 =1 4 1

- () 2(.r-1}+[x-|f+2{x+1)

ix+5 1 |
= — . —-ci'c+ — | ———dx
J{x—l}"{xﬂ} 2°x 2‘[{-‘~'+')
=—Elug|x—l|+4[i]+ilogx+l|+C
1 x+1 4
=—log|—|- +C
2 oe x-1 {x—l]
Question 10:
2x-3
(x*=1)(2x+3)
Answer
2x=-3 3 2x=3
(¥ =1)(2x+3)  (x+1)(x=1)(2x+3)
2x-3 _ 4 B C

Lo GH)-D)(2x43)  (x+1) (x-1) (2x+3)

= (2x-3)=A(x=1)(2x+3)+ B(x+1)(2x+3)+ C(x+1)(x 1)
= (2x-3) = 4(2%" +x-3)+ B(2x" +5x+3)+ C(x* -1)
=(2x-3)=(24+2B+C)x" +(A4+3B)x+(-34+3B-C)
Equating the coefficients of x* and x, we obtain

B—HL 4—5 culr_{vl.’f‘—uE
10° 5
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, 2x-3 5 12
C(x+D(x=D(2x+3)  2(x+1) 10(x-1) 5(2x+3)

2x-3 5001 el 24 ¢ 1
:I(.rz—l){2x+3)m=5jmm_ﬁ S 5 (x+3)

5 ol 24 .
="logix+1——loglx—1———Ilog|2x+ 3|
7 B TR R BT e

3 1 12 5
="logix+1——log|lx—1|——log|2x+3 +C
2 g 10 g' | 5 gl

Question 11:
5x
(x+1)(x —4)
Answer
Sx N 5x
(x+1)(x"—4) (x+1)(x+2)(x-2)
5x _ 4, B
Let (x+1)(x+2)(x-2) (x+1) (x+2) (x-2)
Sx=A(x+2)(x-2)+ B(x+1)(x-2)+ C(x+1)(x+2) (1)
Substituting x = —1, —2, and 2 respectively in equation (1), we obtain
A=E* Bz-ﬂzﬁand l‘:=E
3 2 6
Sx 5 5 5

G 2)(x-2) 3(x+1) 2(x+2) 6(x—2)

<] A m:%j ' dx—%[é?)dﬁ—:-jﬁdx

{x+]][,rz—4} (x+1)
5 5 5 s
= 5]0g|_r+ I —Elﬂg x+2|+glog}x—2|+t
Question 12:
X +x+1
et |
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Answer
It can be seen that the given integrand is not a proper fraction.

Therefore, on dividing (x> + x + 1) by x> — 1, we obtain

r+x+l1 2x+1
=X+

F=l =1
2.r+I: A " B
Let =1 (x+1) (x-1)
2x+1=A(x-1)+B(x+1) (1)
Substituting x = 1 and —1 in equation (1), we obtain
A=l and B=E
2 2
Cx +x+1 s 1 3
x' =1 2(x+1) 2( 1)
% +x+1 3 I
[Fo—ac= jmx+ ML 'S
x =1 (x+1) 2 /(x-1)
xt 1 3
=?+Elﬂg|x+l‘+alﬂgx—l|+i‘
2
(1-x)(1+x7)
Answer
2 A Bx+C
Let = +

(1 --x]{l b.rz}_[]—.t} {1 +-x"]
2= A(l+x7)+(Bx+C)(1-x)
2=A+Ax* +Bx—Bx' +C—Cx

Equating the coefficient of x?, x, and constant term, we obtain

A-B=0
B-C=0
A+C=2
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On solving these equations, we obtain

A=1,B=1,andC=1

. 2 1 FJl'+1
”{I—x}(]T_‘r:) I-x 1+
:::-_[ dr = I r;b:+j ?aﬁ+J‘ ~dx
(1-x) |+x 1—-x 1+x° 14+ x°
=—J ! ¢r.1".>,'+E -‘x,a{r+'( Ij-ch'
x—1 290 +x 1+x
=—log| r—l+;105[+x |+tan~' x+C
3xv—1
(x+2)
Answer
Let 3.‘r—["= A b

+ 3
(x+2) (x+2) (x+2)
=3x-1=A(x+2)+B
Equating the coefficient of x and constant term, we obtain

A=3

2A+B=-1=B=-7
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-l -
C(x+2) (x+2) (x+2)
3x-1 1 X
= ~dr =3 de—17 - dx
I(Hz]' J-(,~:+2] I[x+2)'
:3I{}g|x+2|—?[{ ;12]]44[‘
x
7
:3loglx+2|+— +C
(x+2)
Question 15:
1
o
Answer

1 1 1

(¥=1) (F-1)(¥+1) () (x-1)(1+x)

Let 1 _ A B Cx+D

) (e-n(1+x) (x+1) (e-1) T (1)

1= A(x=1)(x* +1)+ B(x+1)(x* +1)+(Cx+ D)(x* - 1)

1= A(x* +x-x"=1)+ ,*5-[;ﬁ‘+x+.r2 +1)+Cx* + Dx* =Cx=D
1=(A+B+C)x' +(-A+B+D)x" +(A+ B-C)x+(-4+B-D)

Equating the coefficient of x*, x?, x, and constant term, we obtain

A+B+C=0

-A+B+ D=0

A+B-C=0

-A+B-D=1

On solving these equations, we obtain

A=_l‘5=l‘f‘=[}, andf_}=*l
4 4 2
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o= j

“F o1 A(x+D) 4(x-1) 2(x+1)

—! ffx———Iog|r—l|+—Ing|x—l|——tdn x+C
- 2
1, |x-1 1
=—log| ‘——tan 'x+C
+ X 2
Question 16:

x(x"+1
(u: ][Hint: multiply numerator and denominator by x” ~* and put x” = t]
Answer

1

.T{x" +E}

Multiplying numerator and denominator by x” ~ !, we obtain

-1

1 ik x
x(x"+l] "I‘C{J. +1} 1"(3(” +|]

Letx" =1 = x"dx = dt

e 1 e o L i 1
. 'l-x{x" +l}d¥_ J-x"[x” +1}dx_ n JH.[HI}‘:;Lr

14, 8
t(t+1) ¢ (1+1)
1=A(1+1)+ Bt (1)

Substituting £ = 0, —1 in equation (1), we obtain
A=1land B=-1

) 1 1 1

Ce(e+1) ot (140)
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prE ] e

|
==|1 =1 1 C
- [ ng|f| ng_|f+ |] +

sk log|x"|—log|x" +1| |+ C
H

]

+C

= llcrg
H

x"+1

Question 17:

COs X
(1-sinx)(2-sinx)

[Hint: Put sin x = t]
Answer

COs X
(I —sin x){? ~sinx)

Let sinx=t = cosxdyx=dt

'I'J-(I—smt) 2-sinx) J r}{"—r

| _ A - B
(0@ (- -1
1=A(2-1)+B(1-1) (1)

Let

Substituting t = 2 and then t = 1 in equation (1), we obtain

A=1land B=-1
1 ] 1

“-02-0) (-1 (2-1)
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> i e

= - Ing|l —1]+ Ing|2 ~1|+C

2-t
- IDg E +C
i 2—slinx +C
I-sinx
Question 18:
(7 +1) (7 +2)
(x7+3)(x" +4)
Answer
(+1)(x*+2)  (4x7+10)
(x +3}{JL‘2 + 4} N {xl +3}{,5:2 + 4}
4x7 +10 Ax+8B Cx+D
Let =

(F3)(r+4) (£+3) (v+4)
4x* +10 = (Ax + B)(x* +4)+(Cx+ D)(x* +3)
45 +10= Ax" +4Ax + Bx* +4B+Cx’ +3Cx + Dx* +3D

4x* +10=(A+C)x +(B+D)x" +(44+3C)x+(4B+3D)

Equating the coefficients of x*, x?, x, and constant term, we obtain

A+C=0

B+D=4

4A+3C=0

4B + 3D = 10

On solving these equations, we obtain
A=0,B=-2,C=0,andD =6

4x* +10 -2 6

C(P43)(x2+4) (¥43) (¥ +4)

Page 94 of 216



Class XII Chapter 7 - Integrals Maths

] L X 1 X
=x+2| — — |—6| —t — |+C
x+ [ﬁtan J:‘;J [2 an 2]+
2 -1 X |
=x+——= ——131 —+C
x+\.'3 tan 5 an +

Question 19:

2x
(x"+1)(x7 +3)
Answer

2x
I{_.vrJ +1 }{,1:3 - 3}
Let x> =t = 2x dx = dt

2x dt
R ax = 1
I[x3+1](x:+3} j{r+|][:+3} 0
1 A B
Le =
YD) (+3) (1+1)  (143)

t=_4{.f+3)+B[f+i} (1}

Substituting t = —3 and t = —1 in equation (1), we obtain
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(t+1)(e+3)  2(e+1) 2(r+3)

2x I I
= e J{z(m)' 2(r+31‘}”

—llcm
5 08

{:+]}|—]Elog|r+3|+t'
| r+1
=—log——{+C
2 o8 r+3‘+
I, |x"+1
=—log +C
2 E'.Jr’"+3
Question 20:
N
.T{f—]}
Answer

1
.r(x“i - ]}
Multiplying numerator and denominator by x>, we obtain

1 X

x(x* —1)_ il —]}

a’x:j

I"l #

J‘Jr{x* = l) 2 (14 —l}k

Let x* = t = 4x3dx = dt

1 1 ¢ di
'[_r(:c* _1}5&25 jr[r— 1)
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t{r=1) ¢ (r-1)
= A4(t-1)+Bt

(1)
Substituting £t = 0 and 1 in (1), we obtain
A=-landB =1

1
= Z[— log 1|+ log|r — 1|] +C

1

_Lpoglt=t
4

—+C
t

i
x =1

[+
_1_4

1

= Zlog

Question 21:
1

e —1
{- ] [Hint: Put & = t]
Answer

(@1

Lete¥ =t = e“dx =dt

:‘;J‘_de= L:-<£:j ]
e -1 ‘t-1 ¢ t{t-1)

dt
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1 A4 B

Let =

te=1) ¢ -1
1=A(r-1)+ Br (1)

Substituting t = 1 and £ = 0 in equation (1), we obtain
A=-landB =1
1 -1 1

AL =]
t(t-1) ¢ -1

e
1

1
= |— dt=1
L{r—l} o

3

e -1

=log|——+C

e

xelx
Im equals

]'UE b

(x-2)

1“5 i
x—1

lo (x-] ]:
gi.t—ﬁ

|+C

+C

5. log|(x—1)(x=2)|+C

Answer

x A B
-1)(x-2) (x-1) (x-2)
.r=.f1{x—2]+3(x—l} {]}
Substituting x = 1 and 2 in (1), we obtain
A=-land B =2

Let
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X | 2

{x--n(x--z)=‘(-c-u+{x-21

- e e el

—Ing|x—]|+2log x=2+C

(z-2f

x-1

= log +C

Hence, the correct Answer is B.

I . er equals
x{x+1

N ]ng|x| - %lng{x: + 1} +C
1 1
log (x| +—log|x~ +1)+C
5. ng|'c|4 5 ng{x +l)|

.y .
~log|x] +§|ng[\x' + ]]+ C

C.
1
—|<'.|§:Fx| Ing{ x4 l} FC
D. b
Answer
1 A Bx+C
Let - = ——
.I’(.t'-l—') x x+1
|=A(x" +1)+(Bx+C)x
Equating the coefficients of x?, x, and constant term, we obtain
A+B=0
cC=0
A=1

On solving these equations, we obtain
A=1,B=—-1,andC=0
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= L{X] ; ,')“’-" - J{L g }w—

Z+1+C

=log .1'| - ; log

Hence, the correct Answer is A.
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Exercise 7.6

Question 1:
X sin x

Answer

xsin xdy
LetI = I *

Taking x as first function and sin x as second function and integrating by parts, we

obtain

Fi= _rjsinr dy — J‘{r[%x] Jsin_r ﬁfk"]r{ﬁ'
L G g,

= .r{—cos x}— IE -{—cns x}d_'t'

=—xcosx+sinxy+C

Question 2:
xsin3x

Answer

Lot = j‘.r sin 3x dx

Taking x as first function and sin 3x as second function and integrating by parts, we

obtain

r
=x[—c053x)_ J-]‘(—r:oslr] "
3 3

—xcosdx |1
R jcns.'ix dx
3 3
—xcos3x |
:—1+—san3x+c
3 g
Question 3:

oy

X €

T
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Answer
" I= j.r e dx
Taking x? as first function and e* as second function and integrating by parts, we obtain

o o e [ ) e

=x’e" - Il.r-n*"cic

=xle" =2 Jx -2ty

Again integrating by parts, we obtain

2 x- |etdx - —--xwl- t’"d.l" dx |
F

= x'e* -2 [-xe" = Je"c{r}

%

=X -

s _
=xe - 2[1’9* —e"]

x 1
=xe -2xe’ +2¢"+C

= e"[rz -2x+ 2] +C

x logx

Answer

= | xel
Letf Irlognr

Taking log x as first function and x as second function and integrating by parts, we
obtain

I=logx I.r dx — j‘r{[glog X | jx dx}dx

2 I __J
I{Jg:t:-Jl —_[ 2

2 ¥ 2
’logx  x
e g
_ ¥ logx X +C
2 4
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x log 2x

Answer
Lot 1= j xlog 2 xdy

Taking log 2x as first function and x as second function and integrating by parts, we

obtain

i= ]oglr!x o — J*{(;—Izieg.t
\dx

E ti\’}dﬁi

P

x° 2
log2x- > - "-2

-
—x
x 2

_xlog2x  px
= = - jﬂ dx

_x ]ugZ’.x_x' .
2 4

x*log x

Answer
I= j'x’ log x dy

Let -

Taking log x as first function and x* as second function and integrating by parts, we

obtain

Ie= ]c'gjt:]-.r2 dx — -‘-{(u\’i log .\:] szr.’x}dx
\ dx

=Iﬂgx[£J— l—-ia’.'c

LS r 3
% Iﬂgx_jidx
3 3
ot Iﬂgx_£+(,
3 9
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Question 7:
xsin”' x
Answer

Let fis Ixsin

¥ dv

1' _’ . - - . -
Taking 311 X as first function and x as second function and integrating by parts, we

obtain

[ =sin"x [ dx - j{[iam 'x] fi dr}cix

=sin~

_Iﬁll"l o

_1' sin™

x b-]T'I

1.‘ SII'I

UJF

%I —_r‘ dx

cir— -drl
f i

I—x'
;]} —afl—37 +——'=.1n 'x—sin"x}+{j
'ﬁ\l‘l—r +i—~:m 'x—-é-am 'x+C

=1(1x2 —1)sin"_x+i"f I-x* +C
4 4

Question 8:
ytan™' x
Answer

Let I= I.r tan

'x dv
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-1 __
Taking 81 X¥as first function and x as second function and integrating by parts, we
obtain

N
[ =tan™ x_[xrix - H(%tan & xJ I.nb‘}(ir
=tan” x| = —I l o
2 l+x° 2

4

tan'x |1 x°
= ——J -y
2 2 +x°
R

xXtan'x 1 x*+1
= —— —— — |dx
2 2 1+ l+x'J

x 4 x 1 q "
=—1tan x-—+—tan x+C
2 2 2

a e

Ycos ' x

Answer

[ = |xcos  xdx
Let | ?

Taking cos™! x as first function and x as second function and integrating by parts, we
obtain
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I =cos™ .xI:c e - I{(%ms : x]jxdx}dr
3%

2

= COS 1—— dv
J —5
xeos'xy 1 pl-x"-1
= | ——dx
2 21‘1;'1—.\:2

xeos'x 1 ; -1
T—EJ{\JI—:., +[‘ﬁ_j]}rh
feostlx 1p —— ] -1
FOOS ¥ -t | e e
> 2‘[\3 X 2‘[[\{1_.‘_1}{\

Yeos'ty 1 1
IT_EII_EWS 1-1: ...{1}

where, /, = [1-x*dy

=1, = xvl o _I%"H —x I.\:dx

]

= I = xyfl1-x? -j—:z;.xait
2J1=x"
a1 —a
=1 =xl-x" - ax
] j\i‘lwt‘“
1— —1

=L =xyl-x" —I

\/,_
=1 =.1c-~.|"llv~.1c2 —{J \F'Ilw_r: dx +I

= I = xyJ1-x" —{!, +cos .t:}
=2l =xyl-x"-cos' x
= N5 —

5
2

7]

1
cos X

A=

I:-.'r|'-—'

Substituting in (1). we obtain

el N
T & —l{fy’l—f SR x}—]—cos"' x
2 212 2

(2x: -—l) '_

=2 eo§! \,—— 1-x* +C
4
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Question 10:

(sin 'x):

Answer

Lot I= ﬂsin 'x]i 1 dv

¥

. 1 i
sin X
Taking ( ) as first function and 1 as second function and integrating by parts, we
obtain

I= (s]n 'x] J]dr— f{g—r{sin 'x]l- j‘l‘{i‘f}fﬁ‘

=(sin 'x)z-x— i + X il

= x(sin '.r]z + Jsin '.r-(—.-_zijldx

\v1-x° )
-2x
A

= x(sin” x]?+[sin"xJ‘J%df— I{[%sin"x] J‘ﬁd }m}

R [ e Ry 2 1 Feiope
—.‘C[bll‘] 1} +\j.u‘| Lyl =xt - Iﬁ-idl---r ch

= x[sin" J4:)2 +24f1-x? sin™' x— jde

_r[sin" x)‘ +2f1-xsin x-2x+C

Question 11:

xcos ' x
V1—x°

Answer
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_“J— cos | xdy
1—-x"

—2x

Taking cos ™' X as first function and (“'Ill —X Jas second function and integrating by parts,
we obtain

i

“

,f:

= T x2401-x?

= ;I 2V1-x% cos ' x+ er;ix}

l-x

241-x° cos 'I+2.T:|+C

=1
2
= -[\.l'i —x* cos™ x+_r] +C

Question 12:
xsec” x
Answer

I = |xsec’ xdx
Let I

Taking x as first function and sec?x as second function and integrating by parts, we
obtain

/= .rjsecj xdx— H{j—lg} Isec3 rdx}dx

=xtanx—Jl-tanm’x

= xtan x +log|cos x| + C

Question 13:
tan”' x

Answer
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, : |
Lot [ = _[l tan ' xelx

- _I' ] - - - - -
Taking 81 X¥as first function and 1 as second function and integrating by parts, we

obtain
[ =tan™ x!hir - j [i tan”' x
elx
= tan 'x-x—J : — . xdx
1+x

: l ¢ 2x
=x!an'.r——j — v
2+x

=xtan” x—élﬂgil +x?|+C

S
= xtan 'x—Elog{Hx )J+C

x(log .r)z

Answer

=

I Ix{lng x) dx

]If-dr}alr

log x)’
Taking { & T} as first function and 1 as second function and integrating by parts, we

obtain

¥ :{lﬂgx}: dex— J.H[;—ilngx]l}jxd;

2

-

~ %{lﬂg_\:f - Ix log x dx

el

.|

= %{lugx}l —{J'Elugx- %aﬁ}

Again integrating by parts, we obtain
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¥’ ; O d b
I:?{Iog,r} —[Iogxl[xdx— HLEI(J%XJJ dex}dx}

% 2 | & 1ot
—?[Iclgx] —[?—lﬂgx— I—-chxl

X 2

x° 2 x? ]
E[Iogx] —?1og_r+5 de,-:
x! N ..T: .T:

=—(logx) ——logx+—+C
7 \0ER) — gy

Question 15:

{.\'”+I}I0gx

Answer

Lot T I{r +])iogxcﬁr:fx“ log xdx + Ii@gxdx
letI =1+ 1, .. (1)

Where, I, = Jr log,rdxand I, = J-Iog,rca{r

I= sz log xdlx

Taking log x as first function and x* as second function and integrating by parts, we

obtain

I, =logx— j—l’lﬂi‘f —I{(%Iog .1'] J.rzcir};.ir

3 3
=logx-x—— _[l-irir

3 x 3

= Lﬁlvl_‘ngJ:——( _I-xju'.r)

Tl | —

3
.1 log x - ol +C, . (2)
3 9
I,= jlogxa{c

Taking log x as first function and 1 as second function and integrating by parts, we

obtain
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1= 1nng'1-dx— j{[imng J'l -a:r}

=logx-x- II < xelx
X

=xlogx-— j-ldx
=xlogx—x+C, cof3)
Using equations (2) and (3) in (1), we obtain

i 3

f:%]ugxm %+C. +xlogx—-x+C,

3

J; log x - J; +xlogx—x+(C,+C,)

3 i
Y ox Iogx—i—x+f:‘
3 9

Question 16:
e*(sinx +cosx)
Answer

I'= |e"(sinx+cosx)dx
Let

Lot/ (¥) =sinx

A f'(x)=cosx

A I= je’ LF(x)+ ' (x)}ax
et ryme e

It is known that,

S =e"sinx+C

Question 17:

xet

(1+x)
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Answer

It is known that, .“er{f{""}+.f"{-‘:]}dx =e"f(x)+C

I =
[E4x)

Question 18:

,(|+ﬂnx]
&
| +cosx

Answer
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I( 1+ sinx
G e ML PLEL L LR
1+cosx

P 3 X i oX X

SINT — +C05” —+ 251N — COs-

2 2 2 2

=g* = =

2cos’ *
™ [ XY
&*| sin™ +cos

2 2
a2 X
2cos
2
2
5in — 4+ c0%
).
=EE - = P
COs
2

-

X X
1+tan® —+ 2 tan
2 2

1
=—¢"| sec’ —+21311—
[ 2 2}

2
- (I +8in x) a1l s
{ BRI

]
4 N i o ﬂ
Let A 2

It is known that,
From equation (1), we obtain

" (1+sinx)
J (

" X G
dr=¢"tan—+C
I+-cusx} 2

Question 19:
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T[l | ]
€|l——=
ol
Answer
d1 1]
Let/ = fc* ——— |dx
x x
1 ) -1
— .f _r} .f r{_x’} -4 —:‘
Also, let & A &

It is known that, Ie‘ {/ (%) +,f"{x]}dx =e' f(x)+C

Question 20:
{.x —3}&*'
(x-1)’

Answer

Ie" {f{,s.] +j"{x]} dv=e"f(x)+C

It is known that,

] ) A P
I {x—ljzfdx — 4+

Question 21:
& " sin x

Answer
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Lot T Ie” sin x dx (1)

Integrating by parts, we obtain

I =sinx [e*dx - j{( ‘fx sin _rJ je?-‘dr}dx

2x ix

:>!=sinx-e —jcosx-e ey
2 2
=/ =ﬂ—lj M cos x dx
2 2

Again integrating by parts, we obtain
e sinx 1 5 ((d 5
I= ——| cosx Je'”cbr - j COS X Je"”::br dx
T | e

1
b

Iy v ix Ix
g€ siny I Pl I[—sin_r] ° dx
2 2 2 2

}31-. 5 T ax )
g smx 1 evoosx 1 Ie“sin xdx
2 2 2 2

~esinx e cosx |

i —{
2 4 4
1. e -sinx ¢ cosx
=l+—1= -
4 2 4
5. eYsinx e cosx
=_I= -
4 2 4
Ir _» 2r
:,;:i"’ sinx e cosx i
50 2 4
== : [2sinx—cosx]+C
Question 22:
. .[ 2x ]
sin -
1+ x°
Answer

letX=tané p dx= sec” @ d@
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AsinT! [ 2x ] =sin™' (ﬂJ =sin"' (sin 20)
1+x° 1+ & =20

. i 2%
. _[sm []+r ]dx* JEH sec’ @do _ Iﬁ-seczﬂdt’?

Integrating by parts, we obtain

a|L9 sec’ 0@ - {[%9] [se:f Edﬁ'}dﬁ}

2 6-tan 6~ [tan 3«*9}

Il
I
r

[9 tan & + I('.ug|t:us H[I +C

s

=2xtan” x+71u5(1+r ) +C

Il
I

xtan™ x+log

=2xtan ' x+2 [——log 1+x }

=2xtan x—lug(1+ x }+

Question 23:
J‘x:e";dr

equals

| |
A —e&" +C B —e" +C
(A) 3e (B) e

L. I3
{C} Eé‘.’ +C {D) EE:' +
Answer

I= J-xjf' If.-’x
Let

Also, let ©=tp 3xrdx=dt
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= =l &t
3
Le)ec

:_t?\"' +(:-
3

Hence, the correct Answer is A.

j‘e" sec x(1+tan x)dx

equals
(A) e‘cosx+C (B)
(C) e'sinx+C (D)
Answer

j‘e" sec x(1+tan x)dx

e secx+C

e tanx+C

Let I= J',;,- secx(1+tanx)dy = fe'[secx+sec.~:tanx}dx

Also, let

It is known that,
Sl =e"secx+C

Hence, the correct Answer is B.

secx = f(x) , Secxtanx = Fiz)

_“el {f{.’-]-l—}“{\]}dj, = eTIJr'{_T]_!_C
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Exercise 7.7

Question 1:

Va-x

Answer

Let!—f\M X'dx= ‘N "} t'}rix
It is known that, j\m: —xtdx = Ewia: oy a—_;sin e

o

X ) A

s I=Eild— s —=sinTt =¥ 0
2 2 2

X . . -
=—+/d—x" +2sin 'E+(,

Fa

Question 2:
| —4x°
Answer

Let /= [1-4x"dy= H[I}: —(2x)"dx

Let2x =t = 2dx=4d

=— _N{I ~(¢)

. 4 B X B B Hz P, [
It is known that, _[ a‘—x'dj.':Ew,.'a‘—x‘ +?sm ' o

a
= _rz]_[i-“u]_f +%5in ".'-|+C

2 2

I

1.
e l—rz+151n'.’+{3

h = x? +lsm gl N
JJ1-4x" +&ﬁin"2x+c

[ 30 #
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Question 3:

Jx'+4x+6

Answer

Let [= |\x'+4x+6 dx
N
=jw.|'x3+4x+4+2 dx

= j\j(x2 +4dx +4}+ 2 dx
- jJ{x+ 2 +(v2) ax
It is known that, |«/x*+a’dx =%*JII +a + %l log

x4+yxi+a’

+C

2
.-.;:{x; ]~,|"_1.'2+4x+6+§10g‘(x+2}+ _r‘!+4x+6i+C
x+2
={T;]\|'.rz+4x+6+|ﬂg‘(x+2}+«,|"x2+4x+ﬁ +C

2

Question 4:

VX +dx+1

Answer

mf:j\fr‘+4x+1dx

= [J(x* +4x+4) -3
" J‘J{;:u}” ~(V3) dx
It is known that, J'xfx‘* -a:dx=§u'x2 -a —% log/x++x" —a*|+C

={x+2)

sl =X A+ ] —% I{}g‘{x+2)+~.}'x! +4x+l‘+C

2

Question 5:
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Jl—dx—x°

Answer
Let / = [V1-4x—x dx
= [\1-(x" +4x+4-4) &

= j\[(ﬁ) ~(x+2) dv
It is known that, Ixm’ —Xldv=1\a'-x* +%_sin" 2

2 a

ey
W= {“T“]Jl—4x—x2 +§sin '['j;]w

Question 6:

Jri+d4x-5

Answer
Let] = ij-‘ +4x—5dx

» N(x +4x+4)-9dx

= J',f{x+2}2 ~(3) dx
It is known that, J'xrx‘* -(ﬁiﬂfz%u‘f -a’ —%_ log x++x*=a’ +C

2} >
'.f=£x+ }x.l'x'+4.x—5—§log

2

{.x+21|+~..l'.x2+4x—5|+{:

Question 7:

V1+3x—x°

Answer
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Let /= J.s.l'l +3x=x"dx

. (o m— e e < SO
It is known that, _I‘\.'a' —-xdy= -2— a —x" +-——-sin gt s
- o

2 3
2 ¥ 3
b= 1+3x-x" + Shi = [+C

I
2
<23 1 L PSR

<253 e+ B (22 e

4 AN E

Question 8:

Vx© +3x

Answer

Let [ = |W/x® +3xdx
N

:ij+3xT§—§fx
g SRR
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It is known that, I\l'.l -a'dx= u'r -a —?Iﬂg x+vx =a'|+C

(2] e 2 -
X+ = |
.’:Tz x2+3x—%log‘[1+%]+ ¥ +3x|+C

3) = I
_ {2x4+ _} Vil 43x- % log [_r+ §]+ X+ 3xi +C

Question 9:

i
9

Answer

Let/= | 1+J:dx=; [Vo+ a{r:;j\/{z)hx! dx

It is known that, J.\.'r Fatdy = \h +a +._|0g x+dxi+a’

] 5 9
o %[;xu' +9+;10g X+ +9‘:|+C
=§ x*+9 +%Iog‘x+v‘x3 +9‘+C

+C

Question 10:
I\H+.\'3 dx
is equal to
iﬂ».n'] +x° -klltrg x+yl+x*|+C
A. 2 2
-%(sz}; +C
B. 3

c. i-x{] +xj};~:-l:'.
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s+ 41+ x°

+C

D. 2

Answer

It is known that, Iﬂ'al +x dx =%w’a2 +x°+ % log

x+\.’x2+az‘+c

+C

1+ x° dr_— i +]|{} x+41+x°
o N VI+x" + log

Hence, the correct Answer is A.

Question 11:

I«..‘x —Bx+7dx
is equal to
%(.r-4)xfx2u8x+? +9log

_ru4+«dx3—3x+?‘+ﬂ

A.

%(x+4}~u'x3-—3x+? +9log x+4+s‘fx?~8_r+T‘+(.‘
B. =

%(_r—4)ﬂ_r:—31'+?—3~..Elog!r.r—4+u'x:—ﬂx+?‘+c
C. =

5 (x—4)4/x° —Sx+?——]ngr 4+4x° —8x+? +C
D.

Answer
Let [ = Jw.l'.r: —8x+7 drx

:jJ(x2—8x+16)—9dx

= [J(x-4)' - (3) av
It is known that, J'\fr —a‘dx= «..u'r -a ——z—lng x+yx’-a’|+C

(xd
2

Hence, the correct Answer is D.

mfo= \," 3x+?——10g

(x—4)+x" —8x+7 ‘+L
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Exercise 7.8

Question 1:

frd’x

Answer
It is known that,

b=

[T_f'{.x}cﬁ: = (f.? - ﬁ}li_l:f: il:_f-{f.r] + _f'(fH h] +...+ _,f'(a + (n— l}h)], where fi =

Here, a=a, = b and _,f'(x) =x

n

.'.rxdxz(h a)lim g [a t(a+h). (a+2h) a+(n-1)h]
a n—

=(h—a]liml|r[a+ a+a+t ..+a)+(h+2h—3h—.. .+(n—[}h}-|

A—x gy o times

=(h—a']'lli_::r]:—r[m+h(] r 2434+ (n-1))]

(- l)(n);} _

—(h—a]h'm]— na+hJ
"2
—1)h
=(b -é-!]lim-1 na |-n-(-ﬂ ]) ‘
gy -2
;(h_“]llmi a+(ﬂ”1)"7
A gy 2
I 1)
(b—a)him a+u}
" :J_ 2
=(b—a)lim a+{n_l-}(-b_a-)}
el ) 2n
i 3
1= \(b-a)
=(b—a)lim| a- L‘ ”)2-
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Question 2:
f{r+|]dx
Answer

Let/ = [[(x+1)dc
It is known that,

b—a

J‘b.f‘(x)ﬂﬁf ={b—a}1iml[j‘[a]+f(a+ h]...f{a+[n—1]h)], where i =
’ s i

Here,a=0_b=35, ;mdf{x}:[x-l-l}

5-0_5

n 1

.'.J(J.+|]a’x (5-0)lim— {f{(} +1G}+ +f[

=stig| (3o (% ]H

~ Slim | (1e1s1 1) [5+2 E+3E (n- 1}5}]
L S ] o lames " n n n

n

= h=

=5lim ] n+ 2 {! n 2+3,..{n—l)}}

Ll ] #H

I_n+5‘(n—l}n}

=

Question 3:
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E xtdx

Answer

It is known that,

rf{xﬁn:(b—aﬁnnI[fn4+f{a+h]+f{a+2h},rﬁﬁ{n—uh[Luhmeh:b_”
o )=l n r;

Here, a=2_6H=3, and_f'{x} ="

3-2 1

= h=

" n

e e oo o2 s oot

iy 24274+ i]3+___[2+(fr;1)]:}

~lim — 21+{21+[%T+z-z-l}+...+J(z)z+{*;+])g+z.z.ﬂ1]

] n J

b 2 2
2 & =
:Iiml (2'+._..+22)+[[£J +(3] + +[”—TJ ]+2-2-{l+3+3+...+{” }”
—n ¥ # Himes H n " 1 " i 1

=I|':11l 4n+ I, {1:+2"+32...+|[n—1}:}+4{l+2+...+{n—l}}}

" :-:r.n_ ”* H
B | P n(n-1)(2n-1) P n(n—1)

k| M- 6 1 2

(-2

. " ] dn—4
=lim—| dm+ +

0 g 6 2
:Iim[4+ I(]—]][2—1J+2—2}

K ﬁ 1 n "
:4+3+2

5]

19

3
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Question 4:

r(xl —Jr)d_r

Answer

Let/ = -r(xz —x)(fx

= f.r] dx — fxdx
Let /=1~ 1, where I, = ['x’dvand I, = [ xdx (1)

It is known that,

J‘:‘f(x}dx :(b—a}liv‘tx]Elif[a]+f[a+h]+f[a+{n— I]h):l; where i = 5

For /, = J.I.ijdx__

a=Lb=4 andf(x)=x°

.'.h:ﬂ=é
n H

L ZJI-|_,;-’dx =(4—1}!r@3_:?[f'(1}+;'(1 +h}+_..+f(|+{n_|);,)]

=3|1'1’rll 13+[I+3]_+(1+2-i]- +...[l+—[n_]]3] }

= 3lim L h{ﬁ[ﬁ]_ +2-§]+...+{13+[[”“]3] ,2(n-1)-3
R 4 n n n

=3lim— (13 +...+13]+[ET [I2 +23+...+(H—l]g}+2~£{I+2+_..+(H—l)}

n—w p e fiimes n "
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=3lim—
M n

g et
~.3!|1n,3[n+— 1——}[2—&] '5"2 ﬁ]
_3tim| 1+ 2[1-1)(2-1)43-3
in[ 15172 )5-3]

=3[i+3+3]
=3[7]
I =21 2
Forl, = rx.-.ir.
a=1b=4, and f(x)=
4-1 3

2> h=——=—
noon

o dy=(4=1)lim— [f{l}+,f[l+h}+ f(a+(n-1)h)]
= 3im - [I|{I1Fr}| F(1+(n-1)h)]

=3!Iilﬂl[l |[l ‘ ﬂ et {I F(n []i;}

;3Iimll(l+l+...+l)+%{1 +2+...+{;;-1}}J

R B A hmes

< 3lim H{Hn{(n 2111 H

p= .(3)

From equations (2) and (3), we obtain
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5 27
I=1+I,=21- -1'-=-2'
: 2 2
[_E‘ch'
Answer
Letl= [ ¢'dr (1)

It is known that,

[':f(x}a& - (b—a)lim- [f(a)+ f(a+h)..f(a+(n—1)h)]. where h = i

= I'I

"
Here.a=-1b=1, undf{.r} =g"
tiimt )

noon
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i 2“+'},'.T1§l-f'(‘”+-f'[‘“%)ﬂ*'(-'ﬂ'%J*---*-f'[‘”(”;—mﬂ

¥

1 [-+3] w2l [-1m-1)2 ]
=2hm— B_1+{!' LLET wfy gl a)

A= g

o ] ] : ke £ [ 1:.2
=2lim & l+e* +e* +e&" +¢ n
n—x

24
EI I ,N_]
=2lim—
1= g -

-I'.‘IH

- . 1] et =1
=¢'%x2lim—| —
A—+x pp |

{3'1
et xZ(r:z —I}

3 5

e —

lim %2
;':—.*l}- 2
n .
2(e*-1 M
:{‘_‘_I u lj"’l & I :I
2 b=l fi'
e’ -1

Question 6:

_C(x-!—ez" ]a’x

Answer

It is known that,

[ £ (x)dc=(b-a)lim [ £ (a)+ £ (a+h)+...+ f(a+(n-1)h)], where h ="
! nebe g 7
Here, a=0_5h=4, and.f'{_x}z X+
.'.h: 4_[' :i

M H
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= I:{.r+£""' )dix = (4-0)lim j—:[_f'{ﬂ]+_J"(h]+,,I"(2h}+._.+_f'[(n—l}h]:|

=4(2)+

[(0+¢")+(h+e )+(2h+e )+ 4 {(n-1)h+e™ ”""ﬂ
F +{h+e3r‘] +(2h+e" }+.._+{(n— 1]h+e“""”’}1

[ h+2h 430+ +(n=1)h}+ (14 +*" + 4™
L H+(

_[.a[n; 1)n) +[i:a__ll ﬂ

= 5
! 5_u+[c3 l]]
n 2 -
i |

, (ek—l)
4lim——
nsm| g
e —1
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[__[x+ | Jelx

Answer
Let I = [ (x+1)dx
j-{.l'+1} dﬁ:=§+x=F{x}

By second fundamental theorem of calculus, we obtain

I=F(1}—F(—I}
2 V2 )
1
=] =]
2 2
=2
f—]d_‘r
b
Answer
Let/= [~ dv
1 -[.r X

j-ldt = Iﬂgi,r| = F(x)
x

By second fundamental theorem of calculus, we obtain

I=F(3)-F(2)

= log|3|- 1Dg|2| =log z
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f (4x* 55> + 63+ 9 s
Answer

Let 1= [ (4x'~5x* +6x+9)dr

4 L3 2
[(4x ~ 53 + 6x+9)atx = 4[%\} -5 %]Jr (‘L[%J +9(x)
)\

s oy ; ;
=x' = 43x* +0x=F (x)
By second fundamental theorem of calculus, we obtain

I=F(2)-F(1)

i {2*‘ _5_'{;_].+3(z}2 +@{2)}—{{1}* . 5.[31.}_ +3(1) +9{1]}

=[I6—4:}+I2+IE]—(I—2+3+9]

5
~1G AR A0
3 3

35
=33-—

Question 4:

x

I‘ sin 2 xdlx

Answer

L

Letf = ‘[f sin 2x dx

—ene Ty )
j-sin 21‘{.&:[ U:'; =

J: F{x}

By second fundamental theorem of calculus, we obtain
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f:F[E]—F 0)

4

Question 5:

=

_(f cos 2y dx

Answer

s

Letf= _[3 cos 2x dy

—
j-l.‘:ﬂﬁ Zxa'x:[l:'m cia] i F[_r}
2 )

By second fundamental theorem of calculus, we obtain

I:F[%J—F{{I}

o]

[sint —sin0 |

[ e o T B o

[0-0]=0

Question 6:

fe” elx

Answer
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Let/ = [ e"dx
Iﬁ‘c{c =e¢'=F [x}
By second fundamental theorem of calculus, we obtain
I=F(5)-F(4)
5 ]
=& —e

=e'(e-1)

I‘ tan x oy

Answer

b

Let [/ = I* tan x dx
|
Ilun xdx=—log ic<m.‘c| =Flx)
By second fundamental theorem of calculus, we obtain

i ™
I=F|%J—Fﬂﬂ

=- Iog;cosg +log|cos 0|

=—Iogf% +logl

=-log(2)

I
—Elogl

X
j-j cosecx dx
B

Answer
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Letf = _L‘cuseaxdx

1]

j-(:usiecx dx = log cosec x —cot x| = F(_w:]

By second fundamental theorem of calculus, we obtain

RExD

n T
= log lcosec— —cot
4 4

—log

b T
cosec ——col
(¥ 3]

= log ¢5—1|—]0gi2—wﬁi

3]

Question 9:

dx
[

Answer
dx
Let f = ‘E

)
1—x°

j- dx =Sin|x=F{x]

J1—x*
By second fundamental theorem of calculus, we obtain
1=F(1)-F(0)

=sin"'(1)—sin"'(0)

=T
2

i
2

Question 10:

e
£|+.:-‘-

Page 136 of 216



Class XII Chapter 7 - Integrals

Maths

Answer
Let e [ 25
0]+ x°
v ,
=tan x=F
j-]+_~c {r}

By second fundamental theorem of calculus, we obtain
I =F(1)-F(0)
=tan'(1)-tan' {f}}
n
4

Question 11:

-‘:1 dx

=]

Answer

Let /= i dx

_[ fﬂx =llog§'r_l‘=F[.r}
x =1 2 x+1

By second fundamental theorem of calculus, we obtain

1=F(3)-F(2)
21
2+1|w

|
=+

[3-1

13+1

=—|lo
3| =

‘—lng
g
3
I
-1
ug}}
=|log=
_Dgz}

Question 12:

log

2‘]
—{—lo
7|08

log

J e | =

B3| — P2 =
T
o
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x
 d
_[3 Ccos” xdx

Answer

Let [ = [3 cos” xelx

j‘ﬂﬂ.‘il xdv = ﬂ/ 5 L:::%E.‘r}h_ =24 B0 i( anx] F(x)
L2 2

By second fundamental theorem of calculus, we obtain

,f:[r(g]—r{u)}
{55 )
!

=
4
Question 13:
-':1 xdx
2 x? 11
Answer
Let = [—= d
 x? 41
x 1 ¢ 2x 1 .
——dv=— |— dv=—log(l+x")=F{:
e 2L—-+1 5 VE(E )= (5

By second fundamental theorem of calculus, we obtain
I= F{fﬁ}— F{E}
1 3 ' 2
=E[Iog(]+{3] )—log(1+[2} ”
1 .
=E[Iog{lﬁ}— log{ﬁ}]

| 10Y 1
=Eleg(?J - ElngE
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Question 14:
I!sz+3 4
P 5x” +1
Answer
ut+3
Let ] =
-[ 5x +I
S(2x+3
(2 - L2,
Sxt+1 59 5x"+1
1 J'H}x+|5
=_— = 'y
57 5x +1
1 ¢ 10x 1
=— d —x
Sjix +I j5.'c'+|
IJ 10x +3j 1 i
59557 +1 5[3{;4_1]
5
_1 )2 ant X
_Slog(jx +I)+5 tan s —
NN
| 5 3
=—log(5x® +1)+—=tan '[+/5x
5 d ) 5 {‘f—)

~F(x)
By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)

L2 A

1 3
= —log6+—tan"' V5
5=

Question 15:
E.re‘:dx

Answer

={]‘iog(5+l]+j§ran '[u’g)}—{glﬂg{ih % tan '(‘3}}
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Letf = ‘[:I'I‘:"T:dx
Putx’ =t = 2x dv=dt

Asx—0fr—0andasx — Lt —1,

oy | =% -E(?ra’.'
%je‘a‘r :%e’ =F(r)

By second fundamental theorem of calculus, we obtain

I =F(1)-F(0)
:le_l{__rﬂ
2, 2
1

=E{E_I)

Question 16:

Sx”
-C X +4x+3
Answer
P2

- X
Let s +4x+3

Dividing 5x° by x* + 4x + 3, we obtain

I:I%— 20x+15 |

| ¥ +d4x+3]

i

:IM_J 20x +15

J !x* +4x+3
ot 20x+15

=[5x] - [-= dx
1 r]' ,-|-x"+4x+3

20x+15
- Ay
x+dx+3

(1)

I=5-1,, where I = |
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Consider /, = Jl:{bc—+bdx
{x"+4x+8
d s
Let 20x+15=A—(x +4x+3}+B
el
=2Ar+(4A+B)

Equating the coefficients of x and constant term, we obtain
A=10and B = =25

3 ;
= 1,=10 Latx _[L
*x +4x+3 x“+4x+3
Le1x1+4x+3=;
:}{2x+4}dx=df
=1 =10[% 25| &
1 (x+2) -1

e
:Iﬂingr-li{%ing[i:£+;]1

=[101og(’ +4x+3)]f -zilélﬂg[“ ]Hl

x+3

=[mlog15—miuga]—zs[%mg%—%mgﬂ

=[n::mg(ﬁxs}—10|¢1g(4x2}]—%[!(1g3—mgi—logzmgat]

=[10log5+10log3-10log 4 - lﬂ!(}gZ]—?[IﬁgB—lngi—lmg2+ log 4]

25| 25 1] - 25
_[IHT? il-:‘.rg5+|:—|ﬂ'—?j|lug4+ [Iﬂ—?}lugg+|:—lﬁ+ ?}Ingz

.

=i;iogi—-fz-ingtl—wz-ing3+~2-1ng’?

Substituting the value of I; in (1), we obtain
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. | 45 5D 3
! :J—[--;j log i log 2i|

- -

5 5
=5——|9log—-1lo
2[ g4 HE}

[¥¥]

Question 17:
L“ [2:“\;'5\::j X+XF Z)dt
Answer

Let] = E{Zscczx+x“ +2)d_~c

4

ﬂjseclx+r1 + I}ir: 2tunx+%+2x =F(x)

By second fundamental theorem of calculus, we obtain

=]

= [[Etan%+lg[gj +2[E]J—(2tanﬂ+ﬂ'+ﬂ}]

Question 18:

i . .
s L X
ftsm' ——cos’ —}u{r
! 2 2

Answer
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Let ] = r[sm ——Cos” ;] il

B r[ AT
= cos” — —sin
) 2 EJ

== rcufs X dx

il

[

I&:t‘:ﬁ xdi=sinx=F(x)
By second fundamental theorem of calculus, we obtain

I= F[n:]— F{D}
=sinm —sin0
=0

dx

I fx+3
) x? 44
Answer

Let ] = L Mm

By second fundamental theorem of calculus, we obtain
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;:r{z}—r-(n}
: 2 3 0]
=13log(2* +4 tan '[—] 3log(0+4 +itan'r[-—]
{’ ( 2 St P e
K 3
=3Ing8+ tan ]—1]o~‘-4—-_}tan 0

3 nw
=3log 8+ —3logd -0
4 2[4 g

A

8 i
=3log| = |+
i‘u 8

In
=3log2+—
& 8

Question 20:

[ L m.‘}/
f xe" +sin— gy
) 4

Answer

Let] = -C(XL +5m-:]dr

%

3 —cosl;x-—
[[w +sin —i]uh =x Ie oy — J{{——J J j-e' zi‘c}a’x + -
4
=xe' - _[L-'- dx — iju‘:ns =
T 4
4n X
=ye*—e" ——Cos—
e 4

“F(x)

By second fundamental theorem of calculus, we obtain
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I=F(1)-F(0)
N J
=[|.€I--|&’|-'4C jT| -1 0. c"—-4{:05{}]
T 4/ | T J
—o-e- ] A
1,.'{_
2.7
=1 i_;
n rt
I\ﬁ dx
I+x" equals
i
A 3
2n
B. 7
i
c. b
A3
pD. 12
Answer
efx 4 :
—=tan~ x=F(x
j‘]+,1:" ( }

By second fundamental theorem of calculus, we obtain

[~ F(5)-F()

1+x

=tan"' /3 —tan'1

| 2

s
4

IT
12

Hence, the correct Answer is D.
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4+ ".}.T: equals

D. 4

Answer

fr==F

{21
Put 3x=f = 3dx= a'f
J' dr __J clt
[2} +(3x [2 e L
l[t o :}
= tan
32 2
| (3x)
——T.dn"L—
6 /
= F(x)

By second fundamental theorem of calculus, we obtain
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z ) -
[ . w-=F[“ F(0)
R 3)
- -
=—tan 'ti-l |—lt:m 0
2::3
=—tan"'1-0
| =
B
6 4
-
24

Hence, the correct Answer is C.
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Exercise 7.10

Question 1:

x
r iy
Pyt +1

Answer

x
r vy
e

Letx*+1=t = 2xdx=dt

Whenx =0,t=1andwhenx=1,t=2
X _ 1 pdt
"-[:x’+ldr_2—rr
1~ 2
o 2 Llng|f|:||
= ;[lngz—lugll

|
=—log2
5 g

Question 2:

E JJsing cos’gdg

Answer

Let/ = _[3 Jsingeos ¢ dg = _l:l \sing cos'¢ cos ¢ dg

Also. |et SiNg =1=> cosgdg = dr
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When ¢ =10, =0 and when ¢ =

.‘.f=j:~ﬁ[l—:3]:d:

= I {2 [1 +11 = 2!2)::1"(

= J:{r —:? —Zri;' kit

2| A

=1

I

1
i L1

b3 | =2

bt

I !

£
3011
S 2
2 2 4
=—at———
3 11 7
154+42-132

231

5 4

th.'\-J|

oo
231

[y
fsin 'L 2"'1}4&
J 1+x°

Answer

2T1 Wn".'l:

o

Let] = fsin l -
! +x )
Also, let x = tan8 A dx = sec?6 dO

g_:rr
When x =0, 8 =0 and when x = 1, 4
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I= [ [ ]scﬁ'd()
1+ tan~ &

= .[.J sin™ (sin 29]5*:{:::’:?&’!9
= |! 20-sec’ 0d8

= 2_[“6-5803 6de
1]

Taking®as first function and sec?8 as second function and integrating by parts, we obtain

¥ 2[3 sec’ 0.6 - {[ ]J‘“ Mﬂ}‘m}:

= 2[6—? tan & — _[tan E'dé?]E
= 2[9 tan &+ log|cos H|:|;I

n
=2 —tan— +l0 —log cos(
, an - +log g I}

cos =
4

Question 4:

IJL'\-‘{"I' Putx+2=r3]
Answer

fxmmf

Let x + 2 = t* A dx = 2tdt

When x = 0, fz\ﬁandwhenx:Z,t:Z
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2 2 yin
R i 25 =\l =  2uddt
[ x/x+2dv= [ (¢ ~2Nr 21a

=2 LE(H —2)%dr

= Zﬁ(r*—zr?}ﬂ

_o| ! _EI'}
5 3 |s

o

[32_16 ££§+i£§]

5 3 5 3

"‘}1&—3{}—12&+2{1J5_]
15

Il
=)

=2

15

:ymaﬁw

|f;[2+-sﬁ)
-t
_16V2(2+1)

15

3 :
= s5mx

I‘ —lx
' l+cos” x

Answer

3 :
= s5mx

I‘ —lx
' l+cos” x

Let cos x =t A —sinx dx = dt

I
When x = 0, t = 1 and when 2’
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o
~ sinx ot
= [ —dv=-[ =,
b 14 cos x 1+

Question 6:
> dv
Answer

I 2 el
L x+4—x* - '[’ —(xz—.r—fil]
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1 3
Whenx=0,f=-— and whenx=2,1= E

e el _
.L 2 .[ [ e'|?] .
x ) —f

“:_ﬂ
a

I
&3
[i =]

|
I
|

:"|...-.
o,

Ll | ]
3
1
— ik

V17

Fod | R b | s

=
i 1=]
M|
.+.
|

7

I
—_—
—
=]

o
ﬁ]% b3
-]

+
Lad

k| L

= 0 ——

i -3 V17 +1
_de -,,-'ﬁ+3 J17 +1
J_ S7-3 I7-1

1. [17+3+417
N7 [17+43-417

1 - 20+4¢’E
N7 7 20-4017

1 (54017
N7 7 5-17
"(5+\#17](5+Jﬁ')
V17 25-17

1 [ 25417 410417
= log

N7 7| 8

Jﬁuil

sl 2+10417
iz ol 8

21+5J1_?J

1
= ]'I
17 ne 4




Class XII Chapter 7 - Integrals

Maths

f dx

Ix*+2x+45
Answer

f.x:ii.g'f.( b "f. dx

_1'3+?.r+l]+4 {_r+|]2+(2]2

Letx+1=tA dx=dt
Whenx = -1, t=0andwhenx=1,t=2

[ dx =]-: dt
|[ 2 2

x+1f +(2) VP42

Let 2x =t A 2dx = dt
Whenx =1,t=2and whenx=2,t=4
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3 b i g
'[_(l - l, ey = l f[ & ':We”a'i
Lx  2x ) 22\t ¢
= Jle—L \e'dr
o O S
1
Let ; = f{f}
Then, /(1) = —i_?

{

= _E( . :: ]e’m = fe’ [ £ ()= f'(¢) ]at

I

I b
E‘-’Jf E:'z
4 2
e’ (ez - 2]
4
|
(=2F
J-:—Jaﬁ
The value of the integral * * is
A.6
B. 0
C.3
D. 4
Answer
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3 X

Also, letx=sin# = dyr=cosfdd

, 1 a1 T
Whenx = = H =sin ’J. | and whenx =1 8= =
a2 ) =

A
I
n [sinﬁ—sin;ﬂ)}
== [-? 1 lﬁ—msﬁdﬂ
in”| si
1 1
x sin@) (1—sin’ 0)°
=£2 'I( }("El ] cos 0 d0
L sin

; — cos B db
[ s1n

2 sinf _I cost ;
_ I;,-.;;_;( ) (cos0)

cos 0 o6

| 2
& (sinB)5 (cosB)
- -[ I sin’Bsin’ 0
s el
= [-‘ ). cosec 840

Il.:J'. 5
| < |

{.\iinEl:lF

—

5

- _[3 . (cot8)7 cosec™8.d

m."| = |

Let cot6 = t A —cosec26 db= dt
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&

y
When # = sin '[-]- | P = 2»"5 and when # = 1;: f=10

3)

i Llu;:-{f]idf

Hence, the correct Answer is A.

. flx)= _[ tsintdt, then f'(x)is

A. cos x + x sin x
B. x sin x
C. x cos x
D. sin x + x c0s x

Answer
flx)= _[:..fs,[nt.sa’r

Integrating by parts, we obtain
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fx)=t _c sinf dt — ‘E {{ir] _[sin rdr}za’r

= I:a‘[—cnsf}_j: - f{—cos!]dr

=[-tcost+sint];

= —XCO0SXx+5inx

= f'(x)= —[{x{—sin x)} +cos ,rj+ COS X
= X5INX—CO5X + COsX
=xsinx

Hence, the correct Answer is B.
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Exercise 7.11

Question 1:

=

>
_(3 Cos™ xdx
1]

Answer

T

1= [?cos® xdix (1)
== _l?ms2 [g —x.]dr “:J,f(x)dr = ff[a—r]dx)

= Fn _Esin2 xdbx suf2)

Adding (1) and (2), we obtain
21 = E[sin: x+cos’ x}:!x
=2]= L | dx
=21 =[x];
=2[==

2

T
= f=—
4

Question 2:

1- Jsinx
'\."[‘ill'l X+ \'IIU.}H X

Answer

dx
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j:; Vsinx
o Jsin.x+\"'ms.x
Let/=[*—Y0% o (1)
o Jﬁinx+\|'rmsx
: [:rr ]
sin| ——x
2

i n
)
== jmfmxdx 59

Adding (1) and (2), we obtain

2!_'[ A/5in x +\|'C0"3.1
\sln '\n'LU‘aI

= 2] = Fldx

v

== Ji

lx (j::‘f{x:]dxz j-r:af((i' - x]dx)

=21 =[x];

—~27=r
2

n
= f=—
4

Question 3:
3
X = >
~ sin? xdy
f——
sin’ x+cos x

Answer
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Let/=[?— " dx (1)
5in? x+cos® x
3
. sin:[f —x)
=¥ = dx (jlz‘f(x)dx:j'r_:’f(a_x]dx)

0 3 3
inz| * +cos” x X
5in? —X |+cos?| —=
2 2

sin? x +cos? x
Adding (1) and (2), we obtain

sin® x+cos” x
E.Ir = Lz—.l—lfh’
sin® x+cos® x
x
= 2] = L?ldx
m
=2 =[x]

R
7

—7==
4

Question 4:

"
_(: cos” xelx
' gin® x+cos’ x

Answer

-(2)
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*  cos’x
let/=|?——F L1
I“ sin’ x + cos’ x ()
e
. cos Lj - xJ ‘ :
= dx (L f(x)dx= L fa- x]a’x)

Sin° | ——x |+cCos -X
2 2

jf:szdX‘ {2)

% sin’ x +cos” x
Adding (1) and (2), we obtain

= gin’ x+cos’ x

21 = — —fx
b 2N x4+ Co8” X
— 2] = _L—‘Idx
=2 =[x];
=2 =~
2
:}I:E
4
_E;.'r+2‘d::
Answer

Let / = [ |x+ 2

It can beseenthat (x + 2) < 0on [-5, —2] and (x + 2) 2 0 on [—2, 5].
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a2 [ (x4 2)dx (.7 (=) =j:f{x]+ff[x})
F= —[% + 21‘15 +|:% + EJr:|_2
= {(?: +2(=2)- [_;}: —2[—5]}[(5}2 +2(5)- G2 —2(—2]}

, )
=—{2—4—£+10}+[2—”+m—2+4}
2 >

25 25
:—2+4+——1ﬂ+?+1ﬂ—2+4

=29

Question 6:

f|x—5|ci‘r

Answer
Let /= [[|x—5|dx

It can beseenthat (x = 5) <0on[2,5]and (x = 5) = 0 on [5, 8].

= [ ~(x-5)dv+ [} (x-5)dx ([[7)=[ r@+[ 1)
] ]
= —[@—25—% I{J}+[32—4U—$+25}
=9 i )

Question 7:

[x(1-x)" dr

Answer

Page 163 of 216



Class XII Chapter 7 - Integrals Maths

Letl= _rlx{l—x}" ilx
= [(1=x)(1-(1-%)) dx

f '(] }ri'(
= J:(x"—.v.’ ')dx
ol wespen
4 |
=[ﬁ_ﬂz}
[n+2} {n+]}
{nvl) n+"}
B n+i]l[ra+2

I: log (1+ tan x )dx

Answer
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Let /= _[“4 log (1+ tan x)dx wief1)

= LJ log {1 & mnE —_rﬂafx (j:f(_x)dx= [ f(a- x]dx)

= tann—tanx
::-.f=j"log +—4 Ly

0 T

| +tan —tanx

:H—J-I]ug s £

0 l+tan |

= 2
:::-!:j*]og ax

¢ 7 (I+tanx)

=i .[_I:lugi cix—jflﬂg (1+ tan x)dx

=/ =I__;1ﬂg 2dx -1 []-‘rum (1}]
=2f= [xlagE];

— 3 = ElogE

n
= [=""logg2
4 g

Question 9:
fmz — xelx

Answer
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Let [ = [ x/2—xd
i _[2{3 —I]\Ecir

8 8

3 5

_40V2-242

15
1642
15

Question 10:

]

(5]

|

Answer

{Elug sin x — log sin Ex]a’x

T

(7 7 (x)as= [ 1 (a- )

Page 166 of 216
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Let { = F(Hag sin x — log sin 2x ) dx

T

= [= E{Eir}g sin x —log (2sin xmsx}} dx

T

=[= f{Eiug sin x —log sin x—log cos x — log 2} dx

T

== Lf {Iog sinx—lmgcnsx—!ngz}dx

It is known that. (f_,f'(.x]d.x = f_f{a—x}cix]

= [= _[1 | log cos x —logsin x—log 2| dx 2

Adding (1) and (2), we obtain

21 = [*(~log2~log 2 )dx
= 2] = —zlug:z[} |

3]

=/

Il

|
=]
(=]

R E A
1 —
=]
=
b | —
e

U
oy
[
]
=}
m
b | —

Question 11:

j‘fﬂ_ sin” x d
Answer
Let /= [2 sin® xdx

As sin? (—x) = (sin (=x))? = (—sin x)? = sin’x, therefore, sin’x is an even function.
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ff d1_2rjhjm
It is known that if f(x) is an even function, then -+

I=2 L sin® xdx

—EI Cﬂs?x

= Ll{ | - cos2x)dx

{ sinh}!
=|x—
2 ik

j-c xdv )

| +sinx

Answer

Let = [ I? (1)

1 +sinx

el j % (J:,f'(.ﬁr}ch—= '[::f(cr—,r]dr)

= (n—x) 4
:”_['" l+5,in.1r{JrJl {“}

Adding (1) and (2), we obtain
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S
2T = dx
-c I +sinx
. 1 -sinx
=2l = 11:_( { } dx
' (1+sinx)(1-sinx)
t 1 —sin
=2 = [ ——d
' CcOs” X
=2l =n f [5&:&:: X — lan xsec a} v
= 2/ = nftan x —secx]
=21 =7[2]
=I=n
-[3,_ sin’ xdx
Answer
Let /= [2 sin” xdx (1)
As sin’ (—=x) = (sin (=x))” = (=sin x)” = —sin’x, therefore, sin’x is an odd function.

It is known that, if f(x) is an odd function, then

oy = ﬁsin’x de=0

~y

4 y
I cos’ xdx
Answer

Let ] = j cos’ xdx

cos’(2m—x)=cos’ x

It is known that,

[ fx)ax=0
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[ 7(x)de=2[ f(x)ax.itf (2a-x)=f(x)
=0iff(2a-x)=—f(x)

s i=2 Ecasi xelx

= [=2(0)=0 [ms‘[n—.r]=—c05*.r]
Question 15:
_F _sln_{_— COSX i
" 1+sInxcosx
Answer
® sinx—cosx
Let!f=|? dr 1
'[' I +sin xcosx ( }

. sin[?—x}—cos(:—xj . )
::~I=L: = S Lj{.x}dx=£l f(a—x)dx
]+sin(2—x]cns[2—x] ( )

peifa ERRNOE -(2)

Tl +sinxcosx
Adding (1) and (2), we obtain

2I=|? ,Ldr
1+ s8Inxcosx

= 1=0

Question 16:

f]ag[l+c03x}dx

Answer

Letf:flag{Hcan}dx i1

= = fiugl{Hms{n—x}}dx (_rf{x}dx = _rf{u—x)dx)
3 _[:Ing[l - ¢os x ) dx w2}

Page 170 of 216



Class XII Chapter 7 - Integrals

Maths

Adding (1) and (2), we obtain

21 = f{iog{]+cos.\‘}+]0g[!—cos,w:]}d,r
=2[= f10g[l —cos” x ) dx

= 2= f]ﬂgsinl xelx

=21 = Ef log sin xdx

= I = Elogsin xdx

sin (N — x) = sin x

o 1=2[logsin xdx

x \ x
=7=2|l TH;I‘I(-IIE—.\'J =2 | logcos xdx
-(l ‘E'" \ 2 . .ll =
Adding (4) and (5), we obtain

= 2_['3 (logsin x +log cos x ) dx

== _[3 (logsinx +logcos x +log2 - log 2}(.{1-

T

- '[Il (log 2sin xcosx —log 2) dx

= I = [logsin2xdx~ [*log2dx

Let 2x = t A 2dx = dt

When x = 0, t = 0 and when

I
A== logsinfdt ——log 2
2'[:. - 2 E

== -hff—- log2
2 2

! n
::-;:—Elugz

= I=-mlog2
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r J; i
d \."'.; ++a—x

Answer

: uly
Leta’=‘[m~a’x

It is known that, (
I= [:—wa—x. e
b Ja-x +-J';

Adding (1) and (2), we obtain

. \E +va-x

. \n'f;+ a—Xx

-—>2f=£|1-u".'c

2T = e

S 21 =[],

=2 =q

—=f==
2

f|_r—|!u’x

Answer

I=[|x—1]dx

It can beseenthat, (x — 1) <0Owhen0<x=<1land(x—-1)=20whenl<x<4

adl)

f fx)de= _[:I_f{a - Jr}a’x)

(2)
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1= st [Jo-1|ds ([7e)=[rx)+[7()

NN
2

=5

Question 19:

[ F(x)g(x)de=2] f(x)dx,

Show that if fand g are defined as / (T} = f{a_x}and

g(x)+gla-x)=4

Answer

Let /= [' f(x)g(x)dx (1)

= 1= [ f(a-x)g(a-x)dx ([ 7(x)ae= [ 7(a-x)ar)
=1=[ f(x)gla-x)dr w(2)

Adding (1) and (2), we obtain

21 = [{/(x)g(x)+ f(x)g(a—x)}dr

=21 = [ f(x){g(x)+g(a—x)}ax

=21 = [ f(x)xddx [g(x)+g(a—x)=4]

= 1=2[ f(x)dx

Question 20:
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(Sh]

I" (x'; +xcosx +tan’ x + l)dx
The value of is
A.0

B. 2

C.n

D.1

Answer

Letf = J“T{J. +xco0sx+tan’ x +1)dx

b T L X
== Ifn v+ sz cos x + .P” tan’ xe + _{{, L-dv
It is known that if f(x) is an even function, then :

S _ [ 7(x)dx=0
if f(x) is an odd function, then +=

I=G+U+{J+21‘fl-m

[];

]

M|'§’

=

Hence, the correct Answer is C.

* [ 4+3sinx
& log —de
The value of \4+3cosx ) g
A.2
3
B. 4
C.0
D. 2

f fx)dx=2 fj'{x}dxand
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Answer

Let = [} log( 3730 Jag
4+3cosx

” 4+35in[;—x}
:tr!:_l-:lng < |dx
J s

4+3cos[2 —x)

= ['21og[4+3°‘?”)dx
0 4+ 3sinx

Adding (1) and (2), we obtain

2,*:[3 iug[4+33mx]+Iog(4+3cf’“]1m-
' 4+ 3cosx 4+ 3sin x f

= 2= _[Elﬂg[
=2 = flogmx

= 21 = 0dx

=[I=0

44 3sinx 4+3c05x]
x
4+3cosx 4+3sinx

Hence, the correct Answer is C.
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x—x

Answer
1 | ]

x=x _.r(l—x:}:x{l—x]{Hx}

I _£+ 5 + >
x(1=x)(1+x) % (1-x) T+ ()
=1=A(1-x*)+ Bx(1+x)+Cx(1-x)

= 1=A— Ax* + Bx + Bx* + Cx - Cx*

Let

Equating the coefficients of x?, x, and constant term, we obtain

-A+B-C=0
B+C=0
A=1

On solving these equations, we obtain

A=]~B=l*and L=
2

b | —

From equation (1), we obtain
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R 1
s(I-x)(1+x) x 2(-x) 2(1+x)

1 & jﬁi —j—d W § LR

[ ](I*r 241+x
=log|x|- %h}g|{l - x)i i I{}g|(] + 1)1
= log|x|- log(l—x Iogl{]+x
:Iug%wc
(1-x)z (1+x)z
Ll
-
=lo | |+C
=
—lln i +C
2 gl—x:

Question 2:
]
Vita+ J{x+ b)

Answer
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| - I Xw..'x+cr—wf.r+h
Jr+va+x+b Sxra+dx+b Jera—Jx+b
“(x+a)—(x+b)
[\l':r+£.'—\|'.r+b]

a—bh

- Ivlrx+aiil'r.t'+b;£r:ﬂlh I(Jm_m}]dr

i

1 {A‘+a}§_{x‘+b]

3
H

(a-p)| 3 3
2 2
3 37
= r+a)z —(x+b)2 |+C
2 (a_h){[l a)? —(x )_
Question 3:
N _a
@Y [Hint: Put (]
Answer
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1
I
Xyax—x

o o
Letx=—= dx=——dit
I "

1 1 a
= ax = ——dt
’[_r\f' ax — x° ‘[ II a {a¥V [ i ]
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1

g (x' ; 1)4

Multiplying and dividing by x™, we obtain

-3

> (i +1)

ki | R
| ot

Let L—f — —idr—a'!::-—dx_——
X X x’ 4

3

J— =[S L]
x‘(x —I)

=—iJ(L+r} 3ur;a‘.!r
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Question 5:

Hint: —Putx=¢°

] ] ] 1
&, 1 x4 +x? x-‘[l+x“}
xr4+x?

Answer

I T [ 1
bl o i x5[1+x"]

Let x =" = dx=6tdt

| |
x4+ x7 x3 (1+x*‘]

= J.)Ld‘r
- (1+1)

f_;
=6 et
-[{l +1)
On dividing, we obtain

j‘%dx = 6]{{:3 —1+ I}—i}df

Fhqd
r I
=6|| — |-| — [+t=log|l +1
(S)(5)remvute
I 1 | |l"|
=2x1—3x° +6x“—610g[|+be+C
— 1 | |
=2Jx -3x° +ﬁ,\:‘6—ﬁ]ﬂg[]+x-ﬁ]+c
Question 6:
5x

(x+1)(x* +9)
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Answer

Sx _ A +Hx+(.' U}
[x+]}(x: +9} (x+1) {x: +-9)
= 5x = A(x* +9)+(Bx +C)(x+1)

= 5x= A +94+ Bl + Bx+ Ox+C

Equating the coefficients of x?, x, and constant term, we obtain

Let

A+B=0
B+C=5
9A+C=0

On solving these equations, we obtain

.4=—l 1‘:'=l,zmd('f=E
2 2 2

3

From equation (1), we obtain

- A
[xd.-i){xj-l-‘}) 2(x+1) [x"+]

5x _ -1 (x+9)
fem™ I{Z[IHJ 2(x3+9)}dx

X
4+
=

:—-]—!ang+l|+— jx d.‘t'-l'-—J- ——x
2 +9 2749
]
-lo x+l + — — |—
2 = Ir +9 x°+9
] ‘5‘ 1 x
o 1"+l|+ “logx* +9|+—-—tan ' =
2 & 4 El | 3 3
1IJ:Jv r+lu|--l—lo [x +9)+—Etan L C
2 £ 4 £ 2 3
Question 7:
sinx
sin(x—a)
Answer
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sinx
5in [Jr—a]

Lletx —a=tA dx =dt

j‘ cp1I'I.‘!.’ ISEI'.I I+(J

sin{x—a sint

_ j’Slﬂ." COS i+ COs( 51N Hd;

sin#
= I{cosa +cotisina
=tcosa+sinalogsin|+C,

=(x-a)cosa+sinalog|sin(x-a)|+C,

XC0Sa+sin a]og‘sin{x - a}| ~acosa+C,

sinalog|sin(x—a)|+xcosa+C

Question 8:

Slog Alogx
ot -

Blogx Zlogx
5 =g

Answer
: Al I .
Eﬁlml.\ _{:Ek\ngx - E'Emt” {emg_‘_ = IJ
zelk:g:r
o I|'-g_.tJ
=¢
3
=X
Pl G ; B
————— = [¥dr="—+C
g T =g 3

Question 9:
cosx
Jd—sin® x

Answer
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Cos X
Jd—sin® x

Let sin x = t A cos x dx = dt

Cos X dt
=5 iy =
!J4—si|11x IJ{Q}: ()’
=sin”~’ [%]HJ
=sin”"' [_5|nx)+c
2
Question 10:

sin® x —cos® x
1—2sin’ xcos’ x
Answer
(tiin4 x+cos’ x](sin* x—cos' .x]

sin® x—cos® x
1-2sin’ xcos’ x  sin’ x+cos’ x—sin® xcos® x—sin’ xcos® x
(s.in4 x+cost .x)(sin? X+ cos’ .x)(sin:’ x—cos’ x}

P} o | * 3 C 2
{S'll'l X=5IN XCOs5 .Y)+[Cﬂ$ X=58In" xXcos I)

(sin* x+ cos” x)(f.in3 X—cos’ x]

v 7 2 2 3
5in .x[l—cos .r)+ms x[l—sm .r}

—{sin* x+cos’ Jr)(u:u:rrs‘z x—sin? x}

(sin*.x+ cos".r)
=—C0s2x

sin2x
+(

P #

sin” x—cos’ x

_[ — —dx = I—cos?xr;bc=—
1-2sin” xcos® x

Question 11:

I
cos(x+a)cos(x+b)

Answer
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1
cos(x+a)cos(x+b)

Multiplving and dividing by sin (a—b). we obtain

] [ sin{a—b) }
sin(a—b)| cos(x+a)cos(x+b)
o _sin[[x +a}—[x+b):|]

_cus{x+a}w5(x+b}

L

- Sin{a -b

_ 1 _s'm[x+a]~cos[x+b}—ms[x+a}sin{x+b}}
sin{a-b)| cos(x+a)cos(x+b)
a I _sin[x+a]_sin[x+b}}
| cos(x+a) cos(x+b)

_sjn{a—b

L

:m[mn[x+n}— tan (x+4) |

| -1 an(x+a)—tan(x I
'[c-as[x+a]cus(x+f;}dx_5in(g_b]”t (x+a)-tan(x+b)|a

1
D [~ log|cos(x +a)|+log|cos (x+B)[ |+ C

cos(x+b
I olc08(x+b)

- sin{a-b) = cos(x+a) te

Question 12:

3
X

:

&
l—x
Answer

3
X

J1-x°

Let x*=t A 4x° dx = dt
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sl

:lsin"f‘-i-c
4
— s (x)+C
Question 13:
E‘I.l.
[I +e"}{2 + e”}
Answer
EI.'.

Lete¥X=tA e dx=dt

:’IHL 2+e) =J{r+l][:+2}

I

=logit + 1| ~log|t + 2| +C

F41
=lo —+(.‘
E +2
|ﬂg|+€ +C
24e"

Question 14:
|

{.r: +!)(x2 +4}

Answer
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. I _ Ax+B +('J.'+D
“(xl +I)(x3 -:-4) _(.'c: +l] (IJ +4}

= 1= (Ax+B)(x* +4)+(Cx+ D)(x" +1)

S 1l=dx’ +44x+ B +4B+C3 +Cx+Dx* + D
Equating the coefficients of x3, x?, x, and constant term, we obtain
A+C=0

B+D=0
4A+C=0
4B+ D=1

On solving these equations, we obtain

A=10, H=;-~C=ﬂ.andD=...l

From equation (1), we obtain

1 1 1

(< +1)(¥ +4) 3(x+1) 3(x"+4)

j‘%ﬂ:ij ﬂl ce’x—l Lﬁh’
{x"+1}{x“+4} 34x% +1 3x°+4
:I—tan 'x—l-lmn B,
3 32 2
= lan sl Zac
3 i 2

logsimnx

3
COs Xxe

Answer

. | logsimn x :
CO5" xe = cos® x x sin x

Letcos x =t A —sin xdx = dt
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£l bz sin ; i .
= |cos’ xe** ™ dx = |cos” xsin xdx

=—Ir-dr

4

= _L+ C
4
L cos’ x +C
3 !
Question 16:
ghe ‘(x +|)
Answer
H § - -
EEMQJ {_Y'i + I}—l = tgu:-g__.;-' (1_4 i 1} 1 = X

Letxt+1=¢ = 4’ dc=dr

=

= j-ej"’g"(xl + 1)_Idx = j{ - l)dx
x4
1 padf
"4 J ‘
ilug|f|+'[
‘lllug|,\ +I|+L
%Iog{r +1} +C
Question 17:
I ax +b}[f{a.r + h]]"
Answer
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1 (ax :vh}l:_,."'{ux +h}:|”
Letf(ax+b)=t = af"(ax+b)dc=dl

=> _[_,.""{m‘-i— h}[f{ax+ .FJ]T dx = ; J-.f"d!

_het
al n+l

| o
~ia t-}-[_f(m: +b))" +C

1

,wn'lmin"L Xsin {.r + fx}

Answer
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1 1

\/sini xsin(x+ea) ,Js.in'1 x(sin xcos e +cos xsin )
1

Jsin® xcosa +sin’ xcos xsina
B l
g N ;

sin” x+/cosa +cot rsina

cosec’x

~ Jeosa +cot xsinar
Let cosa+cotxsing=1 = —cosec’xsinag dy=di
.[ _ .I dx:f cosec”x |
sin” xsin{x+ea) Jcos & + cot xsina
_ ot
B Sinfk"[\,"';

s [Eqﬂ+{:

SN &

ey

=— [2Jmsa+cnlxsina}+c
singr

-2 | COS X510
= — jcosa+—— +C
sina \ sin x
-2 [SinxCOSx +COS XSing
= | | +C
sina \ sin x
PR
2 lsin(x+a

; ll'il .
SN ¥ 5N x

Question 19:

A
sin X —COS /X [U' ]]

s -1 [ "
51N X + COs X

Answer

Page 190 of 216



Class XII Chapter 7 - Integrals

Maths

sin':w;'?—cos'lﬁdt
sin ¥ tcos ' Vx

Let / _[

It is known that, sin ' Jr+cos ' Vx = %

[; cos fx |—cos™ \x
2

2 ( 1 '_W
=—1| ——2cos fx |dx
3'[7].\2 J
n 4 g
== —|1l-dx——|cos™ Jx dx
i 2'[ H'[
4 .
=x——|cos ~xdx A1
o ()

Let I, _Icos'] Jx dx
Also, let Vx =t = dc=2tdt

— 3 =2qus petdt

_2|:ms ,__IJIT."" }

=1 cos ‘:—j' ,I_1¢Jf
vi-r*

|

dr

=t"cos ' i- -~
=
2 / 1 I
=t7cos 't |N1=1dt + | ——=dl
J I

o . sos
=t cos F—- \."Il—.f' —z-sm Yt+sin's

¢
2
2 1 i WL
=f"cos [——v]l—1t" +—sin 7
2 2

From equation (1), we obtain
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I =Jr—i[tr2 cost —%xu'l—rz +%sin '!}

m

=x—i[xc03"u'f; ‘Fﬂﬂt sm'v‘f;]

FL8

ot ) i ]

n

2 e
:r—2.r+4—xsin" Jr+SVr—x' —Zsin ' Jx
T T T
.

:—x+:[(2x— I)sin” \'I';:|+EVI—X3 +C

i T

— ..E{zx_llsin_l\f{;+--2- 's.-'x—.‘.c2 -x+C
n FL!

Question 20:

Answer

oy

Let x =cos” & = dx=-2sinfcost d@

| -=cosf
| +cosd
qE T

t?

|255n2
= —J sin 20 d
2cos’

= —Jtan—-:f sin@cosd do

(-2sin@cos@)db

MQ}.M

[Eﬂm—cm E]cmﬁdﬁ
ﬁ" 2
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=—4 sinlgcosédﬁ
:—4jsin?g-(2c053g—l]dﬂ
2 2

= —4J.(Ei'iil‘|: E:.:mv.‘szg—:sinIE de
2 2 2

f

= —stin: E-c{:sz —di+ 4jsi|12 E,jﬁ
2 2 2

= —2‘[51113 Odo+4 Isin“‘ Edﬁ
2

=_2J-[I—c352€)dg+4j-l—cos&’dg

2
_ 5 E_smzﬂ i Ensmﬂ i
2 4 2 2
o g B i

i
_ gy 8028 e

2sin#cosd
+T

=0 +\1-cos’ @ -cosf-21-cos’ @ +C
=cos" Vx+I-x-Jx-2J1-x+C

— 21— x +cos™ _r+m+£
=—2m+cus"\1‘;+ﬁ+c

=5 —2s5in@+C

Question 21:
2+4sin2x |

| +cos2x

Answer
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s I(Eﬁmzx}l
1+ cos2x
J-[2+7sanx cosx |,
2cos” x f

+smxc05x ﬁe*
cos” x

= Hset X+ tan x}f

Letf(x)=tanx = f'(x)=sec’ x

il j(f[x}+f’{x]]€”fbr
=e"f(x)+C

=g*tanx+C

Question 22:

f +x +1 _
(x+ ;)3{x+2}
Answer

4 x+1 A B ('
et 3 = + AL
(x+1) (x+2) (x+1) (x+1) (x+2)

= ' +x+l=A(x+1)(x+2)+ B(x+2)+C(x* +2x+1)
=3 +x+l= .-4(x2 +3x+ 2)+ H(x+2}+{‘{x3 +2x+ I]
= x4+ x4+1=(4+C)x" +(344 B+2C)x+(2442B+C)
Equating the coefficients of x?, x,and constant term, we obtain
A+C=1
3A+B+2C=1
2A+2B+C=1
On solving these equations, we obtain
A=-2,B=1,andC=3
From equation (1), we obtain
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xt+x+] = = . 3 . 1
(x+1) (x+2) (x+1) (x+2) x+1}3

x +x+1 o . ;.
[ P J.m}“’

=-2loglx+1|+3log|x+2|———+C
[r+]
Question 23:

| ] -X
tan

l+x

Answer

Letx=cosf! = dy=—sin&dd

! = [tan™ / C““‘; (- sin0d6)

|25|n
—Ildﬂ

’JLU::.

{2eos

= —J tan™" tan f -sin 8d

sm ade

s j&-ﬂm 6
2
1
=_5[5.{_c059}—jl-(—cosf?}dﬁ'}
=—%[—Hccsﬂ+sin9]
| 1 .
=+—8cos@——sind
2 2
] 1 I z
=—cos x-x——yl-x +C
2 2

=

=2 cos™ .r—— 1=-x"+C
2 2

=%(xms"_r— \.I—_rz]+C
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Question 24:

Vat l[lag(x2 +I]—210gx}

4
X

Answer

Vit +1 llng x’ +]) 21crgt] Jei el

Jl' ,‘{'

[Iﬂg(x + l} !Clg,T::|

Let I+—1——f = —? dy=dt
!_j 1||I+-—- 10}__([1——--] x
jfvtlngrdr

13
=--j- jrv-lngtdr

Integrating by parts, we obtain
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I=- 12|:Iugf~ _I-rla’r —{[; lung Jrfdr}dr]

=——| logt-

3
b

=
3

3

1
;.Tfil'

2 2

3.2 2 3
=——| —t*logr—— |ridl
g e 3I

= 2rgl{:-r 412
3 & 0

——-I-fiir.- _,+2_,;
= 3 z 0

B ; 2
=——f' 0"’!__
il L

/ 2
S EOILCONT
3 x° X 3
Question 25:

Fe*[]_sm'x]dx
5 I—cosx

Answer
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.,_ [l—smr]dr
3 l—cosx

X
1-2sin c::-s
= j’.:’é"T # e
o
2 2sin”
L 2 ¥,
I I
Ccosec” = ‘
= J:*?'T = —cnt'; dx

Letf(x)= —cm%
N 1 2x) 1 ) X

=24 {"-] = —[—ECOSE!C E]—Ecosec -

sl = [ ()41 (x) e

I:e” f{r}dl]

Ld
: X
=—|&"-cot=
L 7

T

bt H

-

x i g n
=—| g X0l ——e" ®xCol—
2 4

x
= (_r'-[xﬂ_e:xl:|

Il

Question 26:

.

SMXcosx

-EL 4 P dx
Ccos x4+s8mm-x

Answer
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n -
SINXCO5 X
'Cos x+SsIm x
(sinxcos Jr}
x 'I )
=5-J= I‘ —EOS X

) {z:::rs,J x+sin® x)
cos' x

T ol
tan xsec” x
I= I“—ﬂ’.‘r

» 1+tan’ x
Let tan’ x =1 = 2tanxsec’ xdx=dr

T
when x==—,1t=1
Whenx =0, t =0 and 4

1 et
sl== -
2'El+r"

]

| i 4
= —[tan "1=tan™ f}:l
2

Question 27:

y
f cos” xdr
) cos” x+4sin’ x

Answer
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= cos”
Let [ = _[ ,—I.,dx
"eost x+4dsinT x
o 2
5 Cos™ X
=1=[— dx

' cos’ x+4(|—c05:x)

cos’ x

== _[.3 2 2
Poostx+d-4cosTx

:::-!:_—] :4—3-::-:}5‘::'—4dx

3% 4-3cos'x

—1L;4—3cosfxd el f 4

== - X =
3 4-3cos" x 34 4-3cos" x
:a.r:_l[:lf;mljr i
b 34 dsec”x-3
[ ]lI __( 4sec’ x _ Adse’x
I+tan x -3

2 2sec’
:>I:—£+—I sec” x
3

I+ 4tan’ x

2sec’ x
1+4tan’® x
Let 2tanx =t = 2sec’ xdx =dt

Consider, ‘[IT

T
X=—,1=m
When * = 0,1 =0 and when 2
:'_[: Esecjx . ,[
-‘]+4tan?r 1+¢%
=[tan"' ]
)]

= [tan '(o0)—tan '{D}]

2

Therefore, from (1),we obtain

i
6 6
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Question 28:

I SIIl T+LU‘§X

+/sin 2x

Answer
o
Lm;:Ef%%%%?fm-
S g :[sﬂin _r+cc-5x_)dx
a pa _er sinx+cosx e
5 J—{—l+l—25inxcosx]
g ; {Hinx+{:usx] &
3 \/I - (&;in3 x +cos” x— 2sinxcos J[}
S F T (sinx+cosx)dx

. JI—[sinx—cos,r]:
Let (sinx—cosx)=¢ = (sinx+cosx)dx=df

hv_ﬁ ﬁ—q

] ) [
xX=—,1f=

2 3 2

and when

=l

dlt

B J; -_C N
I

o J'Y-J__] L
_i'w wm

! 1

2 2
I=[=t} 1=t —
As "{ { } , therefore, =" is an even function.

It is known that if f(x) is an even function, then f ;

mzfj t) dx
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Lot

::..f=2_L'1 NS

W3-l

=[25in 'I]ﬂ 2

=zsin"["§_']
p
Question 29:

‘(' dx

'l -
Answer

I'WZIM—TT——\E

7= f ! x(erﬁ)dx
(=) (Jezevs)
=_rw—m+yf;dr
I l+x-x
=_E\.l'mm:+£xf§c£t

[Z{I}Hﬂ}]
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Question 30:

et
9+16sin2x

Answer

L: 5iN X+ COS X

;sinx+cosx
— ox
O 9+1Hsin 2y

Also, let sinx—cosx =1 => (cosx+sinx)dx=dr

Let! =

When ¥ =1, t =-1 and when x = g t=0

= (sinx—cosx) =/
= sin® x+cos”® x — 2sin xcos x = #°
= 1-sin2x =1

=sin2x=1-¢

1] I;lf
f: &

I'@+16{I—F:]
0 et
_jr9+15_15;2
_jf' clf _Il‘ et
Cdaas168 W5 —(4)

|
]

S5+44
S5—d

_1{ L
AT
= %[Iog (1)-log

= L I{}gq
40

Question 31:

_[3 sin 2xtan”' (sinx) ey

Answer
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b T
Let/ = [”3 sin2xtan” (sin.x)dx = ,[” sinxcos.xtan”' (sin x)dx

Also, let sinx=¢ = cosxdx =

When x =0,r =0 and when x = % r=1
:>."=2_I‘I]I.rlan_'(.f)-r,."f (1)
Consider j: tan” relf =tan”'y -Im’f— H f; (lan" f)jr dt }uf:
ol
=tanr. L - Iﬁ-r—_dr
2 1+ 2
Frant 1 e +1-1
2 _:J o
2 |
i~ tan 'r—ljlc.f‘.r+1 I,u’.r
2 2 24144
- B
ratce 1 [+—tan™'t
2 2 2

2

| = m
== ==14=
2[4 4}
_| ‘Il'_l _'n_l
O

From equation (1), we obtain
n |
4 2 2
Question 32:
r- .1 tan x
secx+tanx

Answer

2 I
fitan'r ¢ 1 o
= I tan” f{ff—|i——;+;tanlf
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ltdl1l
Let | = el ]
£ fsw,\ﬂan ( }

;:J‘h‘l (ﬂ:—:r}tan(ﬂ:{—ﬂ'lx] %ﬂx (j‘,:f(l';'dxzJ‘,:r.f(ﬂ'—xlﬂi")

sec(m—x)+tan(m—

g ] j{ - —T]l"LI'IJ.' de
(secx +tanx)|
mT—x)tanx
== j—a’x (2)
secx+ lanx

Adding (1) and (2), we obtain

2;:-[( Tlan x &

"secx+tan x
5in X
ol a4
smr

cOsx Ll']"p X

rsinx+1—1
:>2F=Hf&dx

| +sinx
; . |
=2l=nl| ldvr—n efx
f Irl+~;i|1r :
=2 =n[x] -n —qiﬁu’
booosT X

=2f=x —n:f{scc: x—tan J.’SCCJ.‘}d'.T
= 2f =g —?E[tan:r—sv:t:.r]:

= 2/ =7’ —7[tan m—sec— tan 0+ sec 0]
=2 =" =m0~ (~1)-0+1]
=2/=0" -2

=2/ =n(n-2)

—=I= :—[[rr—?.)

Question 33:
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[[=1+}e=2|+}x-3]dx

Answer

Let 7= [ [fe=1]+}x~2[+[x~3[]dx

= 1= [|e=1jdv+ [|x-2|dx+ [ ]x~3px

I=1+1,+1 =41

where, 1, = [‘|v~1|dx, I, = ['|x~2|dx, and 1, = ['|x~3|dx

1= [|x-1|dx
(x=1)z0forl<sx=<4
A f{x—l)dx
4 -4
“_*..-J',:|:£——x
* l
1 9
!_,=f|x—2,!a!r
x-2z0for2<x<dandx-2<0forlsx<2
sh= [(@2-x)de+ [ (x-2)ar
42 ) 4
=il = B | o By
- 2 1 2 2
:>L:[4—2—2+l}+[3--8—2+:i]
2 2
1 5
At s
- ) 2+ . (3)
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I = [|x-3|dx

¥—-3=0for3=x=4andx-3=0forl=x=3

3 '[3[3— x)dx+ f{.\:— 3 )elx

: P 2 4
= 1 :[33: o TT} +[% —3.1:}
= k}

=1, =[9—E—3+1J+{8—I2—2+‘}J
' £ 7 P

i )

1 3
= [l =64+ === {4
From equations (1), (2), (3), and (4), we obtain
g 5 5 19
f=—4—F=—
P S

fL:EL]GE
x(x+1) 3 .

Answer
5y
Letf = T A
j x (x+1)
Also, let : = 4 + £ L

x(x+1) x F xtl
= 1=dx(x+1)+B(x+1)+C(x)

= 1= Ax* + Ax+ Bx+ B+ Cx*

Equating the coefficients of x?, x, and constant term, we obtain

A+C=0
A+B=0
B=1

On solving these equations, we obtain
A=-1,C=1,andB=1
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l -1 | l
“x:[x+1}_ X +.~:‘° +{:c+|)

3 1 1
== [ e
=|:—10gx—l+]0g{x+l}}.
x .

[ ['x+l] IT

- x|,

4% 1 2

—]ug[jJ—S—lng(-] ]+I

5
:]og4—lﬂg3—]0g2+§

=]ug2—lﬂg3+%
|

I'z 2
= .D. A"y _|__
(33

Hence, the given result is proved.

Question 35:
_Cxe”dr =1
Answer

Let f = _C,re" dx

Integrating by parts, we obtain

[ = _r_E e"dx [: {[ %(.‘r}) j'e-ffir}mﬁf
=[xe’] - [eva
(1]

=eg—e+l
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Hence, the given result is proved.

L_r” cos’ xdx =0

Answer

Letl= Lr” cos’ xdx

Also, let f(x)=x"cos" x

= f(-x)= {—.r}'? cos' (—x)=—x"cos’ x =—f(x)

Therefore, f (x) is an odd function.

sl = r 2 cost xdr=0
N

Hence, the given result is proved.

x

s 2
-(3 sin” xdx =-
) 3
Answer
Let/! = _[ sin’ x dx
[ = _l::sinzx-sinxdx
= I —cos’ .1 sin x oy

> a
= j‘ sin x oy — J cos” x-sinxdx
H] ]

" f(x)de=0
It is known that if f(x) is an odd function, then [., "f{ }
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Hence, the given result is proved.

Question 38:
j’; 2tan’ xdx =1-log?2

Answer
Let] = J‘j 2 tan’ xdx
I=2 _L* tan® xtan xdx =2 _[I*{sec: x— I)tau xdx

:EI;SEE:_TMchir—EJ.;tanxdx

"

A

3 ’; .
:2{13" x} +2[logcos x|

il

= ]+2[Iogcos-z' —lagcnsﬂ}

: :
=1+2| log———logl
[ "2 J
=l-log2-logl=1-log2
Hence, the given result is proved.
Question 39:
fﬁiil_] xdx = P -1
b 2
Answer
Let / = -Esin'l xex
=5 = _rlsin" x-1-dx

Integrating by parts, we obtain

Page 210 of 216



Class XII Chapter 7 - Integrals

Maths

Ji= ﬂm 1_1'-1 —

fr
rsm"x]+ r 21}

Let1 — x> =tA —2xdx =dt
Whenx =10, r:Iandwhenx:[,r:{}

XHH'I l] b > [] Cal

= [xsin : x]u +5[2vﬂl
=sin”' {1}+[—vﬂ

==-1

2

Hence, the given result is proved.

Question 40:

f fart I 3
Evaluate as a limit of a sum.

Answer
Let ] = ‘Ee:'“dr

It is known that,

[/ (x)e=(p-a)lim L[ £ (@)+ £ (a+ )+

Where, h= i
M

Here,a=0,b=1, andf (x)=¢""

S hm—=—

 [e e =(1-0)im [ £ (0)+ £ (0+h)+

A—wx FF

i I el 1 2-Hn-1W
=In‘n—[e'+|e.-2 iy ) ]

fT=r0 Fp

j’[a+[n—l}f?)]

+_f[ﬂ+{n—1}h)]
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= lim l _EF l] bt Lot L™y .“E—.ﬂn—l}.l'f}:|
MN—p0 j? L
[ 1- -3 3"
T | I L
h—= gy 1 _{E-Jh)
=|irr|l Ez{]—g ﬂ‘1
= gy _
L I—e "
2 (1=e?
_fimet 2 ( “3 )
Ll ] N
I—e ™
=g’ [E 1—l)llm— :
R—® g 1
e" =]
3 ‘
= ¢ [e —l)lim(—]—] 3” .
n'—.u.lk 3 " = _IJ
3
et e =1 %
= ( )Iim A
3 f—va z
e "—1
-¢(e>-1) x
— 'l I,
3 ( ] [JIT;’I." E--" _ Ii|
_ - e
-3

Question 41:

J‘dx

-
¢ +¢ s equal to

A, tan ! {e‘-")+{?
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B, tan {:, )+L,
C. lﬂg{-r: —e )+C
b. log(e®+e")+C
Answer
‘ix_ E.‘r
l-ﬂﬁ‘tlrzj‘r 1iT=JT
gl b e +1
Also, let ' =t =" dyr=dlt
dr
= -
II +
=tan"'t+C
=tan"{€”)-4 C

Hence, the correct Answer is A.

(sinx+cosx)

j- cos2x

is equal to

~1 :
—+C
A. SiNX+cCosx

B. log|sin x +cosx|+C
c. log|sin x —cos x|+ C
1

sinx +cosx)’
D.

Answer
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T cos 2x

{cm;.r+5;inx}3
3 gl

= cos” x—sin -l,-afr
[cusxﬂsinx]'

~ J-(cmx +sin x)(cos x —sin A}
(cosx+sinx)’

_ j‘CDS X— SI.HX
COs+5inx

Let cosx+sinx=f = (U()H_T—Hiﬂ x}a’x= dt

et
o= =
!
= loglr +C
=log cosx +sinx +C

Hence, the correct Answer is B.

Question 43:

¢ Flatb=x)= () gy [¥/ W
b

. L

. Lluals f f(b+x)

b;a f.f{x]dx
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I={'(a+b-x)f(a+b-x)dn
= 1= (a+b-x)/(x)ds
=>I=(a+b)[ r(x)ac -1
= 1+l=(a+b)[ f(x)dv

=21 =(a+b)[ /(x)dx
=5 :(a;b]ff[x]dx

L3

Hence, the correct Answer is D.

Question 44:

ﬂtan '[ = :]dx
The value of I+x~x is

A.1

B. 0
C.-1
b
D. 4
Answer
Let] = £tan '[lfi:l_j ]u’x

== _Ijl:lan"x—lim"[l —x}]u’x

= [ = f[tan '(1-x)—tan '(1—]+x]]rfx

= [ = _Elan'[l x)—tan™ ( }]ch

=i _Eldn 1-x) hm' :In’x

(Ef('r}dx :_[:Pf[a+b—x}dx)

[Using[l}]
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Adding (1) and (2), we obtain

2] = _E(tan" x+tan” (1-x)—tan™ (1-x)—tan™ .r]n’_r
—2I=0
== F={)

Hence, the correct Answer is B.

Page 216 of 216



