Linear Equations in
- One Variable

Learn and Remember

1.

S

An algebraic equation is an equality involving variables. It
says that the value of the expression on one side of the equality
sign is equal to the value of the expression on the other side.
Linear equations are those equations whose highest power of
the variable appearing in the equation is 1. And it contains
only one solution.

For example, x + 8 = 0, here, power of x is 1.

A linear equation may have for its solution as natural number
or any rational number.

A linear equation may have linear expressions on both sides.
Regarding a number, variables can also be transposed from
one side of the equation to the other,

Occasionally, the expressions forming equations have to be
simplified before we can solve them by usual methods.
Some equations may not even be linear to begin with, but these
equations can be brought to a linear form by multiplying both
sides of the equation by a suitable expression.

The utility of linear equations is in their diverse applications:
different problems on numbers, ages, perimeters, combination
of currency notes, and so on can be solved using linear
equations.

The values of the expression on the L.H.S. and R.H.S. are
equal in an equation. This happens to be true only for certain
values of the variable. These values are known as the solution
of the equation.

TEXTBOOK QUESTIONS SOLVED
EXERCISE 2.1 (Page -23-24)

Solve the following equations.

1. x~2=17 2. y+3=10 3. 6=z2+2
3 17 it

. = == . =12 6 — =

4 7+x 7 5. 6x 5 10
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2x y
7. — =1 . 1.6 = — . -9=
3 8 8. 1.6 T 9. Tx-9=16
- 7
10. 14y-8=13 1. 17+6p=9 12. _§+l=i§
Sol. 1. x—2=17
= *x=7+2=9 (Transposing 2 to R.H.S.)
Hence, x = 9 is the required solution.
b y+3=10
= ¥ =10-3=7 (Transposing 3 to R.H.S.)
Hence, y = 7 is the required solution.
s 5 6=2z+2
= =2 = 2—6 (Transposing 6 to R.H.S. and z
to L.H.S.)
= —2 =4
or Z:=
Hence, z = 4 is the required solution.
4. —3— +X = %
17
= %==_3 [TransposinggtoR.H.S.J
o= %

_17-3 Bl
=5 ¥=77 or. x= =2,
Hence, x = 2 is the required solution.

5. = 12
1
=5 %:E = EZ (Dividing both sides by 6.)
or = 1

Hence, x = 2 is the required solution.
t

g:lﬂ

t
=3 5 X 5= 10x5 (Multiplying both sides by 5.)

or =5
Hence, ¢ = 50 is the required solution.
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10.

17
28 038
3
= e x3 = 18 x3 (Multiplying both sides by 3.)
3
= 2¢ = 18x3
2, 18X3° _ Dividing both sidesby 2.)
T &% -2
= x =9x3= _27 )
Hence, x = 27 is the required solution.
L
18 35 pedald
oo 18
5 Ta 1
o 18 _ 4 615 (Multiplyingbothsidesby 1.5,
1.5
or y = 240 \ _
Hence, y = 2.4 is the required solution.
7x-9 = 16 :
= Tx = 16+9 (Transposing 9 to R.H.S.)
= Tx = 25.
iy (Dividing both sides by 7.)
| s
25
or X wie
%, ired solution.
Hence, x = T is the require
14y-8 = 13 y
=5 y14y = 13+8 (Transposing 8 to R.H.S.)
14y = 21
14) - n2s (Dividing both sides by 14.)
b e
2 _3
= RV
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3
Hence, y = 2 is the required solution. = 8 [:: - %} = (By cross multiplication)
11. 17+6p = 9 = 8x-4 = 2
b 6p = 9-17 = 8 = 2+4 (Transposing 4 to R.H.S.)
i ao v (Transposing 17 to R.H.S.) = Svien
P S
gt 72 = e g (Dividing both sides by 8.)
b e (Dividing both sides by 6.) 9
r X'= =
3
=4 Hence, the required number is 1
Hence, p = 3 is the required solution. Q2. The perimeter of a rectangular swimming pool is 154
2 7 m. Its length is 2 m more than twice its breadth. What
12. v M are the length and the breadth of the pool?
. 15 Sol. Let the breadth of the pool be x m.
. { sy Then, the length of the pool = (2x + 2) m
= - ; 3
- =t Trans
3 BTl ( | posing 1 to R.H.S.) Perimieter = 20+ b)
= 2. -4=15 et B According to the conditions,
’ 3 ;5 3 15 154 = 2(2x + 2 +x)
Xx -
g = 154 = 6x+4
or 2 = __.5_ = 154—-4 = 6x (Transposing 4 to L.H.S.)
8 = 6x = 150 (Changing the positions)
Hence, x = — is the required soluti
5 e baan- = T e % (Dividing both sides by 6)
EXERCISE 2.2 (Page -28) or x =25 '

Hence, the length of the pool (2x + 2) m =2 x 25 + 2 =52 m

1
Q1. = : =
If you subtract from a number and multiply the and the breadth of the pool = 25 m.

4
1 1 Q3. The base of an isosceles triangle is — cm. The perimeter
result by 3 you get E.Whatisthe number? 3

Sol. Let the number be x. of the triangle is 4-—2— cm. What is the length of either
According to the conditions, of the remaining eci?lal sides?
[ e J . Sol. Let equal sides of an isosceles triangle be x ¢m.
2 218 We know that,Perimeter of triangle =a + b + ¢

According to the condition,
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43 | 18
L e = B = (Dividing both sides by 2.)
= *IE—Z e .i = 2x . 4 or X = 9
15 3 (Transposing — to L.H.S.)
62— 20 3 Hence, firstnumber = 5x =5 x9 =45
& TR and second number = 3x =3 x 9 = 21.
42 9 Q6. Three consecutive integers add up to 51. What are these
= T o integers?
=P 30x = S Sol. Given, sum of three consecutive integers = 51.
e (By cross multiplication) Let three consecutive integers be x, x + 1 and x + 2.
492 ; e
=2 o P : According to the conditions,
30 (DIVld.lng both BldeB by 30.) (x) + (I + 1) + (I + 2} o 51
ok x_'z_lg = 3x+3 = 51
T el o = 3¢ = 51-3 (Transposing 3 to RH.S.)
H ] 2 - 3x = 48
ence, each equal side of an isosceles triangle is IE cm. 48 , .
Q4. Sum of two n = = % == (Dividing both sides by 3.)
umbers is 95. If one exceeds the other b 3
15, find the numbers. sty or x = 16
Sol. Given, sum of two numbers = 95 Hence, first integer = 16,
i-Et thg first number be %, then the second number be x + 15. second integer = 16+ 1=17
: dmgx'f the f°“dm°ﬂ, and third integer = 16 + 2 = 18
> it % Therefore, the consecutive integers are 16, 17 and 18.
= 2 ¥ 95 ) Q7. The sum of three consecutive multiples of 8 is 888.
= g ps —15  (Transposing 15 to R.H.S.) Find the multiples.
= % Sol. Given, the sum of three consecutive multiples of 8 = 888.
= x = = (Dividing both sides by 2.) Let the three consecutive multiples of 8 be x, x + 8 and x + 16.
or x =40 According to the conditions,
Hence, the first number = 40 ! (x) + (x + 8) + (x + 16) = 888
and the second number = x + 15 = 40 + 15 = 55. =5 3x+24 = 888
Q5. Two numbers are in the ratio 5 : 3. If they differ by 18, 3 . = 888+ 24y, (Tranaposing 2440 RH.5)
what are the numbers? = 3x = 864
Sol. Given, difference of the numbers = 18 864 ividing both sides by 24
Let two numbers be 5x and 3x res ety = x= "3 (Dividing both sides by 24.)
5x-3x = 18 Hence, first multiple of 8 = x = 288,

= 2 = 18 second multiple of 8 = x + 8 = 288 + 8 = 296,
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Q8. Three consecutive integers are such that when they
taken in increasing order and multiplied by 2, 3 and 4
respectively, they add up to 74. Find these numbers.

Let, three consecutive integers x, x + 1 and x + 2 and given

Sol.

Sol.

and third multiple of 8 = x + 16 = 288 + 16 = 304.
Therefore, the three consecutive multiples of 8 are 288,

and 304.

sum of these numbers is 74.
According to the conditions,
26 +3(x+1)+4(x+2)=74
=2x+3x+3+4x+8="74

=
=
=

=>

or

9 + 11
9x
9x

X

X

74

74-11

63

63

el
9

7

Hence, first integer = x = 7,
second integer = (x + 1) = (7 + 1)=8,

and third integer = (x + 2) = (7 + 2) = 9.

Therefore, the three consecutive integers are 7, 8 and 9.

ThaagesofRahulandHaroonareintheratioE:?_
Four years later the sum of their ages will be 56 ye
What are their present ages?

Let the presént ages of Rahul and Haroon be 5x years

7x years respectively.

After four years, the age of Rahul = (5x + 4) 'y,eal_'s
and the age of Haroon = (7x + 4) years

According to the conditions,
5x+4+Tx+4 = 56
=5 12x + 8 = 56
= 12¢ = 56-8
=3 12x = 48
48
=5 x = T

(Transposing 11 to R.H.S,

(Dividing both sides by 9.

(Transposing 8 to R.H.S.,

(Dividing both sides by 12.)
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or

or

=4
Hence, present age of Rahul = 5x =5 x 4 = 20 yea.rs
and present age of Haroon = Tx = 7 x 41= 28 ye:a,.rﬁ;.‘;he i

and girls in a class are in

e :‘?g.ﬁmif::i: boysgi':S more than the number of
girls. What is the total class strength?

Sol. Let the number of girls be x.
Then, the number of boys = x + 8
According to the-conditions,

%

x o i
Ex(B8+x) = Txx

40+5x = Tx
bx—Tx = —40
-2 = —40
_ —40

S

x = 20

The number of girls = x = 20
and the number of boys = x + 8 = 20 + 8 = 28.
Hence, the strength of the class = 28 + 20 =48 stucfents.
Q11. Baichung's father is 26 years younger than Bm'lt‘:ll:eung’s
grandfather and 29 years older than Bmchung: them
of the ages of all the three is 135 years. What is age
of each one of them?
Sol. Let Baichung’s age be x years.
Then, Baichung’s father’s age = (x + 29) years
and Baichung’s grandfather’s age = (x + 29 + 26) years

According to the conditions,
x+x+29+x+55=136

=
=

=

3x + 84
3x
3x

135
135-84
51

(By cross multiplication)
(Transposing 7x to L.H.S.
and 40 to R.H.S.)

(Dividing both sides by — 2.)

= (x + 5b) years

9
IS

b

(Transposing 84 t- ~ H.S.)
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QI12. Fifteen years from now Ravi’s age will be four tim
Sol.

Q13.

Sol

= L = —

or X=17

Hence, Baichung’s age = 17 years,

Baichung’s father’s age = x + 29 = 17 + 29 = 46 years
and Baichung’s grandfather’s age=x+55=17+55="17

his present age. What is Ravi’s present age?
Let Ravi’s present age be x years.

A.&er fifteen years, Ravi’s age = 4x years

Fifteen years from now Ravi’s age = (x + 15) years

According to the conditions,

4 = x + 15
= 4x—x = 15 (Transposing x to L.H.S.)
— 3x = 15
= . 15 -

x = e (Dividing both sides by 3.)
or =5

Hence., Ravi’s present age is 5 years.
A rational number is such that when you multiply it

5 2
by 2 and add 3 to the product, you get —E.What is

the number? <
Let the rational number be x.
According to the conditions,
5 -
= X4 = = v
2 3 12
3 B -7 o
T (Transposing 3 to R.H.S.)
» b -7-8
A T (L.C.M. of 3 and 12is 12.)
E B _ -1
£ 2 12
= x12 = —15x2 iplicati
3 "~y X (By cross multiplication.)

= X = % (Dividing both sides by 60.)
_ Tk
or &=

Hence, the rational number is -_~2—

Q14. Lakshmi is a cashier in a bank. She has currency notes

of denominations 100, 2 50 and T 10 respectively. The
ratio of the number of these notes is 2 : 3 : 5. The total
cash with Lakshmi is ¥ 4,00,000. How many notes of
each denomination does she have?

Sol. Let number of notes be 2x, 3x and 5x.

According to the conditions,
100 x 2x + 50 x 3x + 10 x 5x = 4,00,000
= 200x + 150x + 50x = 4,00,000

= 400x = 4,00,000
3 % o 4,00,000
400
or x = 1000
Hence, number of denominations of ¥ 100 notes = 2 x 1000

= 2,000
Number of denominations of ¥ 50 notes =3 x 1000 = 3,000
Number of denominations of ¥ 10 notes = 5 x 1000 = 5,000

Therefore, required denominations of notes of ¥ 100, ¥ 50 and
7 10 are 2,000, 3,000 and 5,000 respectively.

Q15. I have a total of 2 300 in coins of denomination ¥ 1,

7 2 and Z 5. The number of ¥ 2 coins is 3 times the
number of T 5 coins. The total number of coins is 160.
How many coins of each denomination are with me?

Sol. Given, total sum of money = ¥ 300

Let the number of ¥ 5 coins be x.
Then, number of ¥ 2 coins = 3x
and number of ¥ 1 coins = 160 — (x + 3x) = 160 — 4x.
According to the conditions,
5xx+2x(3x)+ 1 x (160 — 4x) = 300
5x + 6x + 160 —4x = 300
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= Tx + 160 =
N Tx =
=5 Tx =
=y x =
or x =

MatHeMATICS-VIII
300
300-160 (Transposing 160to R.H.S.)
140
-I%Q (Dividing both sides by 7.)
20

Hence, number of coing of ¥ 5 denomination = 20
Number of coins of ¥ 2 denomination = 3xr=3x%x20=60
Number of coins of 7 1 denomination = 160 — 4x

Therefore, the number

80, 60 and 20 respectivi

is 63.

=160-4x20
=160 - 80 = 80.

of?lcoins,?2coinsand?5comsare
ely.

Q16. The organisers of an essay competition decide that a
winner in the competition gets a prize of 7 100 and a
participant who does not win, gets a prize of Z 25, The
total prize money distributed is 7 3,000. Find the
number of winners, if the total number of participants

Sol. Total sum of money = ¥ 3000
Let the number of winners of 7 100 be x
and those who are not winners = 63 - x.

According to the conditions,

100 x x + 25 x (63 —x) = 3000
= 100x+ 1575-25x = 3000
= 75x = 3000- 1575

(Transposirig 1575 to R. H.S.)

=5 75x = 1495
= X 1—:;—5 (Dividing both sides by 75.)
= =

Hence, the number of winners = 19,

27
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.3 (Page -30)
EXERCISE 2.3 (
Solve the following equations and check your results.
5t-3=3t-56
=2x+18 2.
;- :+9=5+3a: 4. 4z+3=6+2z
5. 2x-1=14-x 6. Bx+4=3(x-1)+7
. 2x Tx
e =— +3
7,x=§(x+10) 8. 3 +1 15
L - 10. 3ma5m-%
9. 2v+ 33 A
Sol. 1. The given linear equation is
3x = 2x + 18
= 3x-2x = 18 (Transposing 2x to L.H.S.)
= x =18
heck: : '
ébn‘;tfttmgc' x=18in L.H.S. and R.H.S. of the given equation,
LHS. = 3x=3x18=54
RHS. = 2¢+18=2x18+ 18
= 36+18=54
= L.HS. = RHS.

Hence, x = 18 is the required solution.
2. The given linear equation is

Bi—-3 = 3t—-5
= - (Transposing 3t to L.H.S.
% s iR and 3 to RHLS.)
= 2 = -2
Ll (Dividing both sides by 2.)
. 2 T 2
-—- ==
To check:

On putting £ =— 1, in L.H.S. and R.H.S. of the given equation,
LHS. = 5-3=5x(-1-3=-5-3=-8
RHS. = 3t-5=3%x(-1)-5=-83-5=-8

= LHS. = RHS.

Hence, ¢ = — 1 is the required solution,

o 'S
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3. The given linear equation is = feess Bl and 1to R.H.S)
5x+9 = 5+ 3x
3x = 15
= 5x-3x = 5-9 (Transposing 3x to L.H.S. o 2o ides by 3.)
5 : both sides by
and 9 to RH.S.) 4 = . 2 (Dividing
2 2r = —4 =18
% o4 or " Ay
—_ = — ividi i k: : uation,
= ) ) (Dividing both sides by 2.) To chlf:t g = 5 in LS, and RH.S. Oftheogjlvfll t;q
or X =-=2 Onp LHS- =2:...1=2K5"1=1 o
To check: RHS. = 14-x=14-5=9
On putting x =~ 2 in L.H.S. and R.H.S. of the given equation, b L.H.S. = RHS. .
LHS. =5x+9=5x(-2)+9=-104+9=—1 Hence, x = 5, is the required solution.
RHS. = 5+43xr=5+3x(-2)=5-6=-1 6. The given linear equation 18 -
3 LHS. = RHS. et
Hence, x = - 2 is the required solution, = Bx+4 = 3x3—+37+— 4 (Transposing 3x to
4. The given linear equation is = Br—de % LH.S. and 4 to RH.S.)
42+3 = 6+22
= 4-4
= 42-2z = 6-3 (Transposing 2z to L.H.S. = - ;
and 3 to R.H.S.) = 5x =
= 2 =3 (Dividing both sides by 2.) 0 _y  (Dividingboth sidesby 5.
xT=—=
3 or 5
= % Do (Dividing both sides by 2.) '
To check: the given equation,
or z = - On putting * =0inL.Ha.f. a;ld If:.i{f‘;o:=0?4=4
2 ,H.S. = g < i =4
To check: ;H.s. B 1)+7=80-1D+7==3+T
¢ 3, . . LHS. = RHS.
O e H.S. H.S. => i e 3
n putting z 5 in L.H.S. and R.H.S. of the glfen equation, Headd. < ANSERE solution.
| : : tion is
LHS. = 4z+3=4xg+3=2x3+3=6+3=9 7. The given HRsetoACEE
3 Vil % A
RHS. = 6+2:=6+2 = =6+3=9 : AT
+ + 2 x 2 + ] i w4+ 10) (Multiplying both
=5 LHS. = RHS. e bx = 0x % sides by 5.)
3
Hence, z = 3 is the required solution. 2 Bx = 4(x+10)
5. The given linear equation is & Bx = 4x +40
2x—1 = 14 —x
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=5 Sx—4x = 40 (Transposing 4x to L.H.S.)
or x = 40
To check:
On putting x =40 in L.H.S. and RH.S. of the given equation,
LHS. = x=40
RHS. = (x +10)= = (40 +10)= — x 50=40

= LHS. = R H.S.

Hence, x = 40 is the required solution.
. The given linear equation is

2x Tx
[ oy T i

- 2 _Tx _ g 4
2+ 15

(Transposing %“55 to LHS. and1 to R,H.S.]

- 10x - 7x e
i =1 =
=5 3x = 30  (Multiplying both sides by 15.)
= e -33—“ (Dividing both sides by 3.)
or K== 114
To check:
On putting x = 10 in L.H.S. and R.H.S. of the given equation,
2x 2x10 20 20+3 23
LHS. = 3-4-1- 3 +1--3—+1- g =
Tx 7x10 Tx2 14
R.H.S.-ig +3-—15-— +3= —3— +3——3— +3
_14+9 23
TR I S
= LHS. = RHS.

Hence, x = 10 is the required solution.

9. The given linear equation is

5 26
o g/
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10.

248 | LHS.
— 2y +y = e (Transposing y to
'andg to RH.S.)
26-5
= 3y = —3"
21
= 3y = 3
8y » J2Ek Dividing both sides by 3.)
ot 23, T A8 (
7
or y = 5
To check:
Uy i tion
i = — in L.H.S. and R.H.S. of the given equation,
On putting y 3111 |
5 7B 14 5 1445 19
LHS. = 2y+§'=2 E §=3+3-—- 3 3
26 26 ' IO Re=17 . 19
RES.mag Sl =gt § 5 Toypiip
=5 L.HS. = RH.S.
Hence, y = % is the required solution.
The given linear equation is
8m = 5m— 2
SHE 5
=g !
= 3m-5m = ® (Transposing 5m to L.H.S.)
-8
= ~2m = ?
-2m -8 npruy ides by 2.)
e a sl Dividing both sides by 2.
¥ T 2UERa
-4
= ~m = ——

""""m

or m =
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To check:

4 4 .
On putting m = 5 in L.H.S. and R.H.S. of given equation,

LHS =8magst 12
5B
RHES wbm= Bty 4y '8 +100=8 1
§: w5 =1V B B i3
= LHS. = RHS.

4
Hence, m = 3 is the required solution.

EXERCISE 2.4 (Page -31-32)

Q1. Amina thinks of a number and subtracts \ from it.
She multiplies the result by 8. The result now obtained

is 3 times the
. - same number she thought of. What is the

Sol. Let Amina think a number, x

After subtracting g from it we have = x — g

According to the conditions given,

a(x-ij - %

=4 8- —— =
2 3x
= 8x-4xb5 = 3x
= 8x-20 = 3x ;
- 8c—3x = 20 (Transposing 3x to L.H.S.
and 20 to R.H.S.)
= 5x = 2
ary 20 e
% = 3 (Dividing both sides by 5.)
or x =4

Hence, the required number is 4.
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Q2.

Sol.

Q3.

Sol.

2 positive number is 5 times another number. If 21 is
added to both the numbers, then one of the new
numbers becomes twice the other new number. What
are the numbers?

Let another number be x.

Then, positive number = 5x

According to the given conditions,

(5x +21) = 2(x +21)
- Bx+21 = 2x+42
= bx—2x = 42-21 (Transposing 2x to L.H.S.
and 21 to R.H.S.)

=3 3x.= 21

21 eR) : :
= F - (Dividing both sides by 3.)
or x =17

and positive number, 5x =5 x 7= 35
Hence, required numbers are 7 and 35.

Sum of the digits of a two-digit number is 9. When we
interchange the digits, it is found that the resulting
new number is greater than the original number by 27.
What is the two-digit number?

Given : sum of the digits of a two-digit number = 9
Let the units place digit of a number be x.
Then, tens place digit of a number =9 —x.
So, the original number formed by these digits = 10(9 —x) +x
(.- 2-digit number = 10 times of tens place digit + unit place
digit)
On interchanging the digits, then new rumber = 10x + (9 —x)
According to the conditions,

New number = Original number + 27

10x+(9—-x) = 10(9—x) +x + 27
=% 10x +9—-x = 90— 10x + x + 27
= 9x +9 = 90— 9x + 27
= 9¢ +9x = 90+27-9 (Transposing 9x to
L.H.S. and 9 to R.H.S.)
= 18 = 108
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108 _ — x+b =2x : i
=p = -E (Dividing both sides by 18. Ly Ae's NG (Interchanging the positions)
o) x=6 & 2%-x =5 (Transposing x to L.H.S.)
Hence, the two-digit number = 10 9-2x)+x or x=5

Hence, Shobo’s present age = 5 years
and Shobo’s mother’s present age = 6x = 6 x 5 = 30 years.

i lot, reserved for a
There is a narrow rectangular plot,
i school, in Mahuli village. The length and breadth of

=10(9-6)+6
=10x3+6=30+6=36.
Therefore, the required two-digit number is 36.
Q4. One of the two digits of a two-digit number is

times the other digit. If you interchange the digits of the plot are in the ratio 11 : 4. At the rate ¥ 101f) per

this two-digit number and add the resulting number metre it will cost the village pa:-mhayat ¥ 75,000 to fence

to the original number, you get 88, What is the original the plot. What are the dimensions of the plot?

number? Sol. Let the length and breadth of the plot be 11 x and 4 x
Sol. Let the units place digit be x respectively.

and tens place digit = 3« Total cost

Then, original number = 10 x 3x + x = 30x + x

Perimeter of the plot = Cot ol 1 miets
After interchanging the digits, then new number = 10x + 3x

According to conditions, - ______7?330 =750 m
New number + original number = 88

10x +8x + 30x +x = 88 We know that dx
= 44x = 88 Perimeter = 2(length + breadth)

88 According to the condition,
= Ll 7, (Dividing both sides by 44.) = 750 = 2(11x + 4x) = 2 x (156x)
or x=2 = 750 = 30x ” o -5
0 30x = 750  (Interchanging the positions.
Originalnumber=10x3:r+x=30x+x=30x2+2 = %
=00 +2=62 = 2k 13569 (Dividing both sides by 30.)
Hence, required number = 62.
Q5. Shobo’s mother’s present age is six times Shobo’s or x =25

present age. Shobo’s age five years from now will be
one third of his mother’s present age. What are their
present ages?

Sol. Let Shobo’s present age be x years
and Shobo’s mother’s present age = 6x years
After five years, Shobo’s age = (x + 5) years
According to the conditions,

Hence, length = 11x = 11 x 25 = 275 m

and breadth = 4x = 4 x 25 = 100 m.

Therefore, the length and breadth of the plot are 275 m and
100 m.

Q7. Hasan buys two kinds of cloth materials for school
uniforms, shirt material that costs him ¥ 50 per metre
and trouser material that costs him ? 90 per metre.
For every 2 metres of the trouser material he buys 3

x+5 = il-xﬁ:c metres of the ghirt material. He sells the materials at
3
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12% and 10% profit respectively. His total sale i x g 2x—x 9
*T 36,600. How much trouser material did he buy? = £ =3 *ig X 2 ik
Sol. Let, ratio between shirt material and trouser materia :
be 3x : 2x, x=i+—%x%+9
The cost of shirt material = 50 x 3x = 150x = 2 : 7
x —
The selling price at 12% gain = 10;}{;)12 x 150x - £= Gl igE o
dx +3x+ 72
12 | L Tze2
_ 12 x 1505 = 16800x i e X
b i 8 = Tx+172 (By cross multiplication)
5t b » SpOSE LIS
-Tx = 172 (T g Tx
The cost of trouser material = 90 x 2x = 180x - 8x - Tx i _
or &x: W= )
The selling price at 10% profit = 10(1][;)10 x 180x Hence, total number of deer in the herd is 72. »
110 Q9. A grandfather is ten times olde;n:;llllan Fin;
=100 X 180x = 198« granddaughter. He is also 54 years older t er.
rding iti their present ages.
A?Zh + 19?1‘;}—1;;0;;(?0“’ Sol. Let present age of his granddaughter be x years.
= _:'366; = 36600 Grandfather’s age = 10 x x = 10x years
36600 According to the conditions, ,
x = 366 (Dividing both sides by 366.) Grandfather’s age = Granddaughter’s age + 54
or x = 100 10x = x+ 54 : st
Now, trouser material = 2« _ 10x—x = b4 (Transposing x to L.H.S.
= 2 x 100 = 200 metres. = 9x = b4
Hence, Hasan bought 200 metres of the trouser material. & ra 54 (Dividing both sides by 9.)
Q8. Half of a herd of deer are grazing in the field and three 9
fouﬂhbofthemmainiugmplaying’nearby.ThetestQ or x =6

are drinking water from the pond. Find the number of

Hence, his granddaughter’s age = 6 years.
and grandfather’s age = 10x = 10 x 6 = 60 yea';-:. i
i ¥ . Ten years
Q10. Aman’s age is three times his son’s age.
he was five times his son’s age. Find their present ages.
Sol. Let the present age of his son be x years.

deer in the herd.
Sol. Let the total number of deer in the herd be x.
According to the conditions,
X 13 pr.
o i WP ) *9 Aman’s age = 3x years

*We take 36,600 in place of 36,660 as given in NCERT.

Ten years ago, his son’s age = x — 10
Ten years ago, Aman’s age = 3x — 10
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According to the condition, e 27
8x-10 = 5(x—10) or o T
: ) fg—;ﬂ = 52— 50 For checking:
+50 = 5x—3x (Transposing 50 to L.H. 27 . i i
= 5x—3x = 50 and 3x to R.H.S.! On putting x = 10 L e oot Pt sanstion.
—9% = 50-10 (Interchanging the positi
= A ) g the position. p——y - 27 _l_£_1=27—4=§
25 2 5 2x10—5- 20 b 20 20
= - 2 o
L (Dividing both sides by 20, x 1 27 1 9 1 18+5 23
?; x =20 RHS.= 3+ 4 =3x104' 4 .10 54 20 20
ence, Aman’s son’s age = 20 years - L.H.S. = RHS.
andAman’sage.—.-3x=3x20=60yeam_ .
27 . . :
EXERCISE 2.5 (Page 33-34) i+ e

Solve the following linear equations

9. The given linear equation is

1 1 et DN
L B n 3 5 S, = ==2
2 5 3 * 4 2. ‘2—— —; + : =21 2 4 6
8 »'bq . B AINES x-5 x-3 ,6_'1—_9:2.& -2 (LCM. of 2, 4 and 6 is 12.)
6 2 —3—'- = —
3t-2 2t+3 2 Tn 21
AL Riguih R i el i 13 51
Sol. The given linear equation is & 3 == Tn = 21 x 12 (By cross multiplication)
L sl -y 1 = In = 31x12 (Dividing both sides by 7.)
" S: T 1a8 7 367
= . TR e % ) AR
g1 g gt 5 For checking:
- On putting n = 36 in L.H.S. of the given equation,
e o
ey L) 2 o T
3 6 20 36 3x36 5x36
Sl 0~ =4t 1o 5188
= §=% = 18-3x9+5x6
%6 9 = 18—-27+30=21=R.HS.
B TR L Hence, the value of n = 36 is the required solution.

& Tiae 20 (Multiplying both sides by 6.)
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3. The given linear equation is

:r-l-'i’«—g ;e
3 6 2
x 8x bx I Y .
adia g g -1 (Transposmg?toL.H.S.
and 7 to R.H.S.)
6x - 16x + 15x 17-42
= =
6 6
3 (le—-lb'x _ 2%
6 6
3 5 _ =%
6 6
= 5xx6 = 6x-25 (By eross multiplication.)
= 30x = —150
-150
= Xi= 55 (Dividing both sides by 30.)
or xi=i—=5
For checking:
On putting, x =—5in L.H.S. and R.H.S. of the given equation,
LHS. = x47-5% . 5, q_8xCH
3 3
40 6+40 46
=24+ — = oy
*3 F "3
BHS < = N Bx(5
6 2 6 2
7% 1745 9
e TRl B L
. _;ﬁ -LHS
= LHS. = RHS.

Hence, the value of x = — 5 is the required solution.
4. The given linear equation is
F=09% - x-3
gpwr o) B
=3 5x(x-5) = 3x(x~3) (Bycross multiplication.)

Linear EQuATIONS IN ONE VARIABLE 4
= 5x—25 = 3x-9
= 5x—8x = —=9+25 (Transposing 3x to L.H.S.
- and 25 to R.H.S.)
= 2x = 16
16 5 T :
= £ =5 (Dividing by 2 on both sides.)
or x =8
For checking:
On putting x = 8 in L.H.S. and R.H.S. of the given equation,
x-5 8-5 .3
LHS = 3 =—3-——~3-—1
x-3 8-3 b
RHS: = 5 =—-5—'=g=1
= LHS. = RHS.

Hence, the value of x = 8 is the required solution.
5. The given linear equation is

3-=2 2+3 2 e
4 3 3
3@ -D-4@+P, 2Ny oM o H s iz 12)
12 3
9 -6-8t-12 2-3t
= =
12 3
2 i-18  2-3
19 =81 (43
= =18 = 12X (2‘33‘) = 42— 3t)
(Multiplying both sides by 12.)
=3 t-18 = 8-12¢
= t+12t = 8+18 (Transposing 12¢ to
L.H.S. and 18 to R.H.S.)
= 13t = 28
26 =N i
=% t = T (Dividing both sides by 13.)
or AR
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For checking;
On putting ¢ =2 in L.H.S. and R.H.S. of the given equation,

LHS. = _3__t__2 > gt_+_3 = Ix2-2 hy 2x2+3

4 3 4 3
wladaddd 47 - 7 8-7 -4
¥l e b R T e T
v 2 2 2-6 -4
R.H.S:——t:— e T
3. .4 3
= LHS. = RHS.

Hence, the value of ¢ = 2 is the required solution.
. The given linear equation is

m-1 m-2
m—-—=1-—
: 2 3
m  m=1 m-2 : -
= BaE e b l(Trm'ns;mm:ng-ms—2 toR.H.S.)
6m-3(m-1)+2(m-2)
= 6 =1 (L.CM.of1,2and3is6.)
6m-3m+3+2m—4
= =1
6 L
5m—1
—J iy B
&=
= 5m — 1 = 6(Multiplying both sides by 6.)
=5 5m = 6 + 1(Transposing 1 to R.H.S.)
= bm =17
AT !
=5 m= 5 (Dividing both sides by 5.)
For checking: '
; 7.
On putting m = 5 in L.H.S. and R.H.S. of the given equation,
¥ 7.1 IS
- RN N g iy i Sy ol T
2 5 2 5 2 5 2
2
T woT 2 Fv1.7=1 .86
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7_2 7-10 {-3}
m-2 5 1 5 5
= o SS— —— ———:1—_
RHS.=1-— Rt .
3 1y = Bikider nl
e 0t & B
- LHS. = RHS.

Hence, the value of m = g— is the required solution.

Simplify and solve the following linear equations.
7. 3(t-3) =52t +1)
8. 15(y-4)-2(y-9) +56(y+6) =0
9. 3(52-7)-2(9z-11) =4(8z-13) - 17
10. 0.25(4f-3) = 0.05(10f-9)
Sol. 7. The given linear equation is

3(t-3) = 5(2t+1)

= 3t-9 =10t+5

=4 3t-10¢ = 9+5 (Transposing 9 to R.H.S. and
10¢ to L.H.S.)

= -Tt = 14

. t = I—‘t (Dividing both sides by - 7.)

or t ==2

For checking:

LHS.=3(t-3)=3(-2-3)=38(-5)=-15
RHS.=5(2t+1)=5{2x(-2)+1)=5(-4+1}=5(-3)=-15
= LHS. = RHS.

Hence, t = — 2 is the required solution.

. 15(y—4)-2(y-9)+5(y+6) = 0
= 15y -60—-2y+ 18 + 5y + 30 = 0
= 156y +5y—-2y—-60+30+18 = 0
= 18y-12 = 0
= 18y = 12
(Transposing 12 to RH.S.)
_ 12
T i

(Dividing both sides by 18.)
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or y =
For checking:

| o

. &
On putting y = 3 in L.H.S. of the given equation,
LHS. = 15.(y—-4)-2(y—9)+5(y+6)

{20} i) (2
o (152) (252 s 22
£ ()5 ) s 3

]

I

_ (-150) 50 100  -150+ 50 +100
B e e e
3 BB 3
_ —150+150 @ 0
| = 3 3 =0=RHS
2
Hence, y = — is the required solution.
. The given hnear equation is
3(6z2-7)-2(92-11) =4(82-13)-17
= 15z-21-182+22=32-52-17
=8 -3z+1 = 322-69
= -32-32z = -69-1 (Transposing 1 to R.H.S.
and 32z to L.H.S.)
= —-36z = -70
= Gin =% (Dividi i
Eeat viding both sides by - 35.)
or 2t 9
For checking:

On putting z = 2 in L.H.S. and RH.S. of the given equation,
LHS. = 3(52-7)-2(9z-11)

35x2-7)-29x2-11)

3(10-7)-2(18-11)

3x8-2x7

=9-14=-5

LiNgAR EQUATIONS IN OnNE VARIABLE

RHS. = 4(82-13)-17
= 48x2-13)-17
= 4(16-13)-17
= 4x3-17
=12-17=-5
= LHS. = RHS.
Hence, z = 2 is the required solution.
10. The given equation is
0.25 (4f-3) = 0.05(10f-9)
= 1.00f-0.75 = 0.50f-0.45
—  1.00f-0.50f = —0.45+0.75 (Transposing 0.50f to
L.H.S. and 0.75 to R.H.S.)
= 0.50f = 0.3
= = 60—536- (Dividing both sides by 0.50.)
or f=06
For checking:
On putting f = 0.6 in L.H.S. and R.H.S. of the given equation,
LHS. = 0.25(4f-3)=0.25(4x0.6-3)
= 0.25(2.4—-3)=0.25 x (- 0.6)=—0.150
R.H.S. = 0.05(10f=9)=0.05(10x 0.6 -9)
= 0.05x%x(6.0-9=0.05x-3=-0.15
= LH.S. = RHS.
Hence, f = 0.6 is the required solution.
EXERCISE 2.6 (Page-35)
Solve the following equations.
- 9x z 4
1. s:;xa =2 pogrgs el 8 _o=s
Sy+4 -2 Ty+4 -4
4- = — o W
2-6y 5 y+2 8
8x-3

Sol. 1. The given equation is 7 i 2

(8x-3)
3x

% 3x = 2 x 3x (Multiplying both sides by 3x.)
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3. The given equation is T

MarHemanics—VIIl '
= 8-3= 6x
= 8x-6x =3 (Transposing 6x to L.H.S. and 3 to RHS)
= 2x50=13
Y 2 3 ]
S o (Dividing both sides by 2.)
3
=¥ s
T

s
Hence, x = 5 18 the required solution.

2. The given equation is 7 P = 1b

—6x
X 9x % (7 - 6x)
_‘_—h(7~6x} = 15 x (7—6x) (Multiplying both
sides by (7 — 6x).
= 9 = 15 % (7-6x) > "
= 9% = 105—90x
=5 9x +90x = 105 (Transposing 90x to L.H
= 99 = 105 T s
= x = . Dividi i
= (Dividing both sides by 99.)
or x = 22
33

35 .
Hence, x = 33 is the required solution.

&
z+15 ~ 9

¥4
(z+

4
5 x(z+15)=-§x(z+15) _
(Multiplying both sides by (z + 15).)

= Z-= —4-x(z+15)
9
= 9xz=9xi(z+15) Multiplyi
5 (Multiplying both
sides by 9.)
= P2 = 4(z+15)

47

) 9z = 4z + 60
= 92-4z = 60 (Transposing 4z to L.H.S.)
5z = 60
= ~55—z B % (Dividing both sides by 5.)
or 2is 12
Hence, z = 12 is the required solution.
: Jngitgya g, =2
. The given equation is 3-8y = &
B8y +4) -2
- = — X(2=6
= (2—6y)x(2 6y) 5 x (2-6y)
(Multiplying both sides by (2 — 6y).)
= By +4) = _—52:»((2—6y)
-2
= (By+4)x5 = ?(Z—Gy)xS
(Multiplying both sides by 5.)
— By+4)xb = -2(2-6y)
=) 15y +20 = —4 + 12y
= 15y-12y = —4-20 (Transposing 12y to
L.H.S. and 20 to R.H.S.)
= 3y = -924
AR i 24 (Dividing both sides by 3.)
or y = -8
Hence, the required value of y is — 8.
The ei i LR ot
: e given equation 18 y+2 -y
Ty+4 -4
= 2) = — x(y+2)
X (y+2) o 3 i
(Multiplying both sides by (y + 2).)
= Ty +4 = :3—4 (y + 2)

o 8y g) w Bt Zéi (y + 2) (Multiplying both sides
by 3.)
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= 2y +12 = —4y-8 J and the denominator is decreased by 1, the number
B o ey e ey obtained is . Find the rational number.

an to RH.S,
= 25y = —20 ) Sol. Let the numerator of a rational number be x, the-
20 denominator is x + 8.
= ¥w = (Dividing both si !
25 i ideaby 26,4 Rational number = T i 3
-4
ox Y= = According to the conditions,
2 ¥+17 '8
Hence, y = 5 is the required solution. = x+8-1 2
Q&TheagesofﬂariandﬂarryareinthemtioE:T.Four = x+17 3
yearsﬁ'omnowthemtiooftheirageswillbea:4,Find x+7 2
their present ages. (x+17) 3 .
Sol. Let the ages of Hari and Harry be 5x years and 7x years. P (x+7) = 3 * (x+T7) | ing both sides
After four years, the age of Hari = (5x +4) years ; by (x + 7).)
and, the age of Harry = (7x + 4) years 3
According to the conditions, = x+17 = 3 (x+T)
bx+4 3 3 . h 0
Tx+4 = 4 = 2x(x+17)=2x'§(x+7j (Multiplying both
e (5x+4) Bae 4 3 s sides by 2.)
Txrq) D =7 x(Tx+4)  (Multiplying both = 2v+34 = 3x+21
sides by (7x + 4)) = 2¢x-3x = 21-34 (Transposing 3x to L.H.S.
(5x +4) = 2 % (Tx + 4) and 34 to R.H.S.)
4 = -x = -13
3 =13
= dxBx+4) =4x = x(Tx+4) (Multiplying both - 8
4 ; ‘ ¥ 13 13
* s:s i Tl oas sides by 4) Hence, the required rational number e 2
= 20x-21x = 12-16 (Transposing 21x to 0o
LHS. and 16 to R.H.S.)
= -x = -4
or x =4

Hence, the age of Hari = 5x = 5 x 4 = 20 years
AgeofHarzy=7x=7x4=28,wara.

Q7. The denominator of a rational number is greater than
its numerator by 8. If the numerator is increased by 17





