Simple Linear Equations (Including Word Problems)

POINTS TO REMEMBER

1.

2.

Equation: An equation is a statement which states that two expressions are
equal.

To solve an equation means to find the value of the variable (unknown quantity)
used in it.

Note : An equation remains unchanged if

(i) the same number is added to each side of the equation. .

(if) the same number is subtracted from each side of the equation.

(iif) the same number is multiplied to each side of the equation.

(iv) Each side of the equation is divided by the same non-zero number.

(v) In transposing any term of an equation from one side to another, then its sign
is reversed is

(a) from positive to negative and from negative to positive

(b) from multiplication to division and from division to multiplication.

In equation :

It is a statement of inequality between two expressions involving a single variable
with the highest power one.

Replacement set

For a given inequation, the set from which the values of its variable are taken is
called the replacement set or domain of the variable.

Solution set

It is the subset of the replacement set, consisting of those values of the variable
which satisfy the given inequation

Properties of inequations

Adding, subtracting, multiplying or dividing by the same positive number to each
side of an inequation does not change the inequality but multiplying or dividing by
a negative number to each side of an inequation, it changes the inequality.

EXERCISE 12 (A)

Solve the following equations :

Question 1.
Xx+5=10

Solution:
Xx+5=10
=>x=10-5=5



Question 2.
2+y=7

Solution:
2+y=7
=>=7-2=5

Question 3.
a-2=6

Solution:
a-2 =6
>a=6+2=8

Question 4.
x—-5=8

Solution:
x-5 =8
=>Xx=8+5=13

Question 5.
5-d=12

Solution:
5-d=12
=-d=12-5=7
=>d=-7

Question 6.
3p=12

Solution:
3p:1%
= P =3 =4 Ans.

Question 7.
14 =7m



Solution:

Question 8.
2x =0

Solution:

uestion 9.
Fy

T=2

Solution:
T=2
=>x=2x9=18
~X=18

Question 10.
o

|

1

|
D

y = (-4) % (-12)
- y=48

Question 11.
8x-2 =38

Solution:
8x-2 =38
8x=38+2=40

Question 12.
2x+5=5



Solution:
2x+5=5

= 23( =5-5=0
X = 0

S X

I g

0

Question 13.
5x-1=74

Solution:
5x-1=74
=>5b5x=74+1=75

=>X=F =15

=I
(=14

Question 14.
14 = 27-x

Solution:
14 = 27 -X
=>Xx=27-14
=>x=13
~x=13

Question 15.
10 + 6a = 40

Solution:

10 + 6a =40

= 6a :'3&40 -10 =30
>a=%=5
~a=5

Question 16.
1

2

L=

1
3



Solution:

0
i

o W= -

Question 17.

L _2-0
15

Solution:

o o
I 2 _
15 = 1s

= ag=2x15=30
a=30 -

Question 18.
12=c-2

Solution:
12=c-2
=12+2=c
=>14=c
~c=14

Question 19.
4=x-25

Solution:
4=x-25
=4 + 2.5=x
= 6.5 =X
~X=6.5



Question 20.

|
+5 =8—
v 4

Solution:

1 33
=R — 5_-"—'
y+5 3 = y+ 2

03 5 33-20_13

,.33_3
=T 4 -

Question 22.
p +0.02 =0.08

Solution:

p +0.02 =0.08

= p=0.08-0.02=0.06
~p=006

Question 23.

2
12-2%
P 3



Solution:

2 8
=12 =2= -12 ==
/ 3 =P 3
L po8,12_ 8436 44
3 1 3 3
44 2
=—=14-
P=7 3
Question 24.
=3x=135
Solution:
15
_ =15 - = _5
3x=15 =>x 3
SLox=-15
Question 25.
Solution:
39 39x10
|-3h = h = = = 30
3Ib=39 = 13 13
Soh =30
Question 26.
Eﬂ‘ = 2[]
8
Solution:
i

.‘En=20 = 5n=20x 8 =160

5
S n=32

— R 32



Question 27.
3

—m=21

16

Solution:

3
—?mzil =3Im=21x16=336

)

N m=3—§£=112 Com=112 -

Question 28.
2a—-3=5

Solution:
2a—-3=5
=2a=5+3

Question 29.
3p-1=8

Solution:
3p—-1=8

=3p =‘]8 +1=9
=>p=3=3
.-.p:3

Question 30.
9y -7=20

Solution:
9y -7=20 = 9y=20+7=27
27

:——:3
= ¥ )

y=3



Question 31.

2b-14=8
Solution:
26-14=28 = 2h=8+14=22
22
b=<=1]l
= 2
b=1!
Question 32.
lx+6 =4]
10
Solution:
7
—x+0=4I]
10

7
Lx+6=41 = L y-41-6=35
10 10

= Tx=35x10=350

350
X =—

7
x =350

- =50

Question 33.

2 m12 =48
12

Solution:

5 5
2 m-12=48 — —m=48+12 =60
12" =2t

= 5m=60x12=720

- m=%'=144

m=144 .



EXERCISE 12 (B)

Question 1.
8y —4y =20

Solution:
By—4y=20= 4y=120
20

=—=3
= Y n

y=>3

Question 2.
9b —4b +3b =16

Solution:

Ob —4b +3b = 16
=(©9-4+3)b=16 =8b=16

1
— . =-1—E:=2

Question 3.
S5y +8=8y-18

Solution:
Sy+8=8y-18
= 5y-8y=-18-8
3y==-206 'ﬂ‘g
= TVES = YET3 T
5 -
=8—
=73
Question 4.

6=7+2p-5



Solution:
6=7+2p-5 = -2p=7-5-6

Question 5.
8-7x=13x+8

Solution:
8-Txr=13x+8 =>-Tx-13x=8-8

= -20x=1 >x=—=10
x=10 -

Question 6.
4x —5x + 2x =28 + 3x

Solultion:
4x - S5x +2x =28+ 3x
= 4x—-5¢+2x-3x=128%

= 6x—8x=28
28
== =_-14
- )
x=-14
Question 7.

9+m=6m+8-m



Solution:
O+m=6m+8—-—m

=>m-bm+m=8-9
= 2m—-6m=-1 =-4m=-1

Question 8.
24=y +2y + 3 +4y

Solution:
24=y+2y+3 +4y
=24-3=y+2y+4y =21 =7

21
= Ty =121 = y=7=3
y=3
Question 9.

19x -+ 13 -12x + 3 =23

Solution:

19x+13-12x+3 =23
= 19x-12x=23-13-3

7
= Tx=23-16=7 :>I=E=1

tox=1

Question 10.
6b +40=-100-hb



Solution:
6b+40=-100-5
=6b+b==-100-40 =T7b=-140

—140
b=——==-20
= 7
b=-20
Question 11.

6-5m-1+3m=0

Solution:
6-5m-1+3m=10(

=-5Sm+3m=-6+1 =>-2m=-35

o3

= m 2 92

5 1

=-—=2—

"o
Question 12.

0.4x-12 =0.3x +0.6

Solution:
0-d4x—-12=03x+06

= 0d4x-03x=06+1-2

= (0-lx=1-8

20 "1 TF 10017
x=18

Question 13.

6(x+4) = 36



Solution: _
6(x+4)=36 = 6x+24=36

12
=6x=36-24=12 = x= =2

6
x=2

Question 14.
9(a+5)+2=11

Solution:
9@+5)+2=11=>9%+45+2=11
=90=11-45-2= 9a=11-47=-36

=36

= — =4
= da 9
a=-4

Question 15.
4(x-2)=12

Solution:

4 (x-2)=12 =4x-8=12

20
=4x=12+8=20 :>x=T=5

Lx=35

Question 16.
-3(@-6)=24

Solution:

-3@-6)=24 S-3a+18=24

6
=>-3a=24-18=6 =>a=_—3'”=—2

Soa=-2



Question 17.
7 (x-2)=2(2x -4)

Solution:
T(x-2)=22x-4) >7x-14=4x-3
= Tx—4x=-8+14 =3x=6

6
= x=3= 2
x=2
Question 18.

(x-4) (2x +3) = 2x?

Solution:

(x - 4) (2x + 3) = 202

—x (2x+3) -4 (2x +3) =202
= 2%+ 3x-8x-12=27%
= 22 43x-8x—22=12

12 -12
=-5x=12 ::r.r—:g —T
2
=""2';'—
Ty
Question 19.

21 -3 (b-7) =Db+ 20



Solution:

21-3(b-7=b+20

=21 -3b+21=5b+20.
=>-3b+42=5H+20

= -3b-b=20-42 =-4b=-22

=22 11
2=
11 1
. = — =5—
~ob > >
Question 20.

X (X+5)=x2+x + 32

Solution:

x(x+5)=xt+x+32
—=xl+5x=x2+x+32
=x2+5x-xt-x=32 =4x=32

EXERCISE 12 (C)

Solve
Question 1.

Z4x=9
2



Solution:

£+£=9
2 1

X+ 2x
2

=9 = x+2x=2x9=3x=18§

Question 2.
X 42x =33
5

Solution:
X, 2x_ g3
5 1

:1¢'+1'[];n.'=33 11x

5 =75
= llx=33x5=165
165

X=—=15
= 11

o x=15.

=33

Question 3.

3
2X i 4x=138
4



Solution:

~3-£+4x=38 — ::—erﬂ'l'—x-:SB

3x+16
XTI 238 = 3x+ 16x=38 x 4
152
3x+ 16x=152 = 19x =152 =>I='—1'§'"=3
Lx=8 -
Question 4.
:'..I_+i=14
5
Solution:
X X X X
—+—==14 —+—-==14
275 = 275

51112%14 = Sx+2x =14 x 10
=5x+2x=140 = Tx= 140

x=20

Question 5.
X x

—_——=2

3 4

Solution:

4x—3x=2
12

= 4x-3x=2x12 = x=24

x=24

X X
2 2.9
3 4 =



Question 6.

7

2 4 4

Solution:

Y,y Ty _ Ayr2y=T-y
1 2 4

4 4
= 4p+2y=T-y =4p+2y = Ty=7
7
? .
Loy=1-

Question 7.

4x Tx_

Rl LA

3 3

Solution:

4_x_£r I4x—?x
3 3 = T3

-3x 3
=>T=1 :Jj_—3x=3==r I=—3="1

X=—=

=1 -

Question 8.

1

—m+—m-m=2-5
2 4 .



Solution:

lm+§m—m:-2-5
4

1 3
—mA—m— =25
2 4]

2m+3m—-4m 2m+3m—-4m
=2-5=:.

=4x25

=2m+3Im—-4m=10=25m-4m=10=>m=10
Som=10

Question 9.
2x x  3x

——— ]

3 2 4

Solution:

2x i_éi— 8x+6x-9x _

3 2 4 = 12
= 8x+6x—0x=12x1 = 8x+6x- 9x=12
12 _2

= l4x-9x=12 =5x=12 = x=?=2?

1

. x=2—

5

Question 10.

3a a
T+E—66



Solution:

3—a+%=66 . 9a+2a=

66
4 12
= 9a+2a=66x12 = 9a+2a=792
792

= 11a=792 = H=T-‘?2

a=172.

Question 11.
2
P P - 135

3 5

Solution:

2p p - 10p-3p

PP g5, ZPTOP g5

3 5 = T 1 "
= 10p-3p=35x15 = 10p—3p =525
= Tp =525

525
=—=75

= P 7

p=175

Question 12.
0.6a+0.2a=0.4a+8

Solution:
0-6a + 0-2a = 0-4a + 8
] 2 4 8
a+—a=—a+—
10 10 10 1

Ea;]za-=4ﬂ+30:>6a+2a=4a+8{}

=60+2a-4a=80 = 4a=280

80
=>H=T=20 soa=20




Question 13.

p + 104p= 48
Solution:
p+14p =438
14
ptoop=48 = 0p+14p _ 43
= 10P+14P=48 x 10 = 10p + 14p = 480
480
=24p=480 =Sp=—7=20
24
s p=20
Question 14.

10% of x = 20

Solution:

10% of x = 20

10 X
—xx=20= —=20 =2 =720
= 100 =» 10 = x=20x10 0

sox =200

Question 15.
y +20% of y =18

Solution:
y+20%ofy=18 i

20 100y + 20y
b Xy =18 oy XY
=V"700 77T T T 100
= 100y + 20y = 18 x 100
= 100y + 20y = 1800 = 120y = 1800

1800
=" 15
= Y5720

. y=15

18



Question 16.
X —=13% of x =35

Solution:
x—30% of x =35
30 100x - 30x
- =135 —_— =135
00" = 100

= 100x - 30x = 35 x 100
100x — 30x = 3500 = 70x = 3500

3500 _

X = =50
= 70
x =150
Question 17.
x+4 .
2 3
Solution:
x+4+£=? . ?.~.:u:+11'!+.'-.’..>:2,:I|r
2 3 6
=+ 12+2x=7x6 =23Ix+12+2x=42
30
=5x=42-12=30 = I=—5—=6
x=6
Question 18.
JJ+21+_'+-*~-5=46

3 4



Solution:
y+2 +y+5 -6 =>4y+-8+3y+35=6
3 4 12
=4y +8+3y+15=6x%12
=4y +8+3y+15=72 =2Ty+23=72

49
=Ty=72-23=49 = y=—=7

7
ay=1
Question 19.
3a-2 _ a-2 P
7 4
Solution:
3a-2 _a -2 _
7 4
12a -8-=T7a +14 _ >
23 -

=12a-8-T7a+14=2x28
=12a-8-Ta+ 14 =56
=12a-Ta+14-8=56 = 5a+6=56

50
= 54=56-6=50 =:u.a=?=1{}
a=10
Question 20.

1 1
'2_{.1‘ : 5)—?{3‘;—2}—4



Solution:
! (x +5) ! (x-2)=4
2 T3 -

Hx+5)—-2(x-2)
- -
=x+15-2x+t4=4x6
3x+15-2x+4=24
=3Ix-2x=24-15-4 =2x=24-19=5
" x=95.

4

Question 21.
x-1 x-2 x-3

2 3 4

Solution:
x-1 x-2 x-3

- - =0
2 3 4
6(x-1)-4(x-2)-3(x-3)

12

6(x-1)-4(x-2)-3(x-3)=0
L 6x—6-4x+8-3x+9=0
L6x—4x-3Ix6+8+9=0
Lbx=-Tx=6-8-9
=>-x=6-17=-11

x=11 "

=0

Question 22.
x+1 x+4 x-4

3 5 7




Solution:
x+1 + x+4 x-4
3 5 7
35(x+1)+21(x+4)=15(x-4)
105
(L.CM. of 3, 5,7 =105)
[Ex+1D)+F21 (x+4)=15(x-4)
35x+35+21x+84=15x- 60
= 35x+21x-15x=-60-35-84

= 56x — 15x =— (60 + 35 + 84)
= 41x=-179
N L £
41 41
Question 23.

15-2(5-3x)=4(x-3)+13

Solution:
15-2(5-3x)=4(x—3)+13
= 15-10+6x=4x-12+ 12
bx—4x=-12+13-15+ 10
-4

= x=23-27=-4 =:rx=—2-=-2

Hence x =-2

Question 24.
2x+1

3x-2

L
T4

Solution:
2x+1 -1 1 2x+1
Ix-2 -

B |
LI
=

|
o



By cross multiplication
Bx—-2)x5=4(2x+1)
= 15x-10=8x+4

_ 14
=215x-8x=4+10=7x=14 = x= ?-2
Sox=2
Question 25.

21 -3 (X =7)=x+20

Solution:

21 -3 (x-7N=x+20
=21-3x+21=x+20 =242 -3x=x+20
=42 -20=x+ 3x = 4x =22

Question 26.
Ix-2 x-2
7 4

Solution:

Ix-2 x-2
7 4
12x-8-Tx+14 s

28 ;

5x+6
28

=3

=

= =2 =35x+6=28x2

50
=>5x+ﬁ=56=;5x=56-6=50=>x=?=1{}
L x=10



Question 27.
2x-3
3

X
~x=35)= 3

Solution:

2x-3 {x-S)
|

F

X

3 3

2x-3-3x+15=x
- 3

= 12=x+x=22x=12

12 '

2

x+12=x

LX= =6
Question 28.

x-4 x+3 . x+4
Solation: - -
x-4 x+3 N x+4
7 1 5
_ 5x-20=5x+15+T7x+28

£

= S5x-5x-Tx=15+28+ 20

63
= -Ix=63 =x=—7=-

-7
So=x=-9
Question 29.
x—1 X -1 x-2
5 3 2
Solution:
x-—1 x x—2
5 3 1=
- 6x-6-10x=30-15x+30
30

= 4x-6=60-15x

66
=15x-4x=60+6=1lx=66 =>x= "7 =6

11
S x=6



Question 30.
2x +20% of x =12.1

Solution:

2x +20% of x = 12.1

xx(20 20x
= 2.1t:+—%l =12.1 = 2 + 100 =12.1

2x
= 2+ — =12.1

10
20x+2x =121 121 11
T ::-22x=121:>x=5=?
11 1
X= E anE

EXERCISE 12 (D)

Question 1.
One-fifth of a number is 5, find the number.

Solution:

Let the number = x
According to the condition
%x =5=>x=5x%x5
=>x=25

~ Number = 25

Question 2.
Six times a number is 72, find the number.

Solution:

Let the number = x
According to the condition
6Xx = 7gj

>X=T

=>x=12

~ Number =12

Question 3.
If 15 is added to a number, the result is 69, find the number.



Solution:

Let the number = x
According to the condition
X+ 15 =69
=>X=69-15x=54
~Number = 54

Question 4.
The sum of twice a number and 4 is 80, find the number.

Solution:

Let the number = x
According to the condition
2x+4 =80

=2x=80-4

= 2X i76

~x=7 =38

Number = 38

Question 5.
The difference between a number and one- fourth of itself is 24, find the number.

Solution:
Let the number = x
According to the condition

1
X — 41:-24
- 4x—x=24 :3_;::24

4
= x=24 X3 >x=8x4

= x=32
.. Number = 32



Question 6.
Find a number whose one-third part exceeds its one-fifth part by 20.

Solution:
Let the number = x
According to the condition

1 1
—x——x=20
375"
5x=3x
=20
=715
[++ LCM of 3 and 5 = 15]
2x 2015
— =120 - —
= s =X 2
= x=150
. Number = 150
Question 7.

A number is as much greater than 35 as is less than 53. Find the number.

Solution:
Let the number = x
According to the condition
Xx—35=53-X
=>X+Xx=53+35
88
=2x = 88

BA
S>X=T7 =44
~Number = 44

Question 8.
The sum of two numbers is 18. If one is twice the other, find the numbers.

Solution:

Let the first number = x

and the second number =y
According to the condition

x+y=18 ...(i)

and x = 27 ....(ii)

Substitute the eq. (i) in eq. (i), we get
2y +y=18

x=2y =18



Now, substitute the value of y in eq. (ii), we get
X=2Xx6=12
~ The two numbers are 12, 6

Question 9.
A number is 15 more than the other. The sum of of the two numbers is 195. Find
the numbers.

Solution:
Let the First number = x
and the Second number =y
According to the condition
x=y+15 ...(i)
X+ 7=195 .. .(ii)
Substitute the eq. (i) in eq. (ii), we get
y+15+7=195
=2y=195- 15
180
=>y="2 =90
Now, substitute the value of y in eq. (i), we get
x =90+ 15 =105
~ The two numbers are 105 and 90

Question 10.
The sum of three consecutive even numbers is 54. Find the numbers.

Solution:

Let the first even number = x
second even number = X + 2
and third even number = x + 4
According to the condition,
X+X+2+x+4=54

= 3x + 6 = 54
=3x=54-6
18
= x=3 =16

-~ First even number = 16
Second even number =16 + 2 =18
and third even number =16 + 4 =20

Question 11.
The sum of three consecutive odd numbers is 63. Find the numbers.

Solution:
Let the first odd number = x



second odd number = X + 2

and third odd number = x + 4
According to the condition,

X+ X+ 2 + X+4 = 63
3Xx+6=63=>3x=63-6
:3x:57:x:%:19

-~ First odd number = 19

Second odd number =19 +2 =21
third odd number =19 + 4 = 23

Question 12.
A man has ¥ x from which he spends %6. If twice of the money left with him is ¥86,
find x.

Solution:
Let the total amount be x
According to the condition

2X = 86

B
DX =71
=>Xx=43

Amount spent by him =6
~Total money he have =343 + %6 =349

Question 13.
A man is four times as old as his son. After 20 years, he will be twice as old as his
son at that time. Find their present ages.

Solution:

Let the present age of the son = x years
Present age of the father = 4x years
After 20 years,

Son’s age will be (x + 20) years

and Father’s age will be (4x + 20) years
According to the condition,

4x +20 =2 (x + 20)

4x + 20 = 2x + 40

4x —2x=40-20

2x = 20

=x=10

~Present age of the son = 10 years and Present age of the father = 4x10 years = 40
years



Question 14.
If 5is subtracted from three times a number, the result is 16. Find the number.

Solution:
Let the number = x
According to the condition,
3x—-5=16
=>3x=16+5
=>3x=21
21
> X=13
=>Xx=7
~The number =7

Question 15.
Find three consecutive natural numbers such that the sum of the first and the
second is 15 more than the third.

Solution:

Let the first conscutive number = x,
Second consecutive number = x + 1
and Third consecutive number = x + 2
According to the condition,
X+X+1=15+x+2

=>2X+1=17 +Xx

=>2X-x=17-1

= x=16

-~ The first consecutive number = 16
Second consecutive number =16+1 = 17
Third consecutive number =16 + 2=18

Question 16.
The difference between two numbers is 7. Six times the smaller plus the larger is
77. Find the numbers.

Solution:

Let the smallest number = x
and the largest number =y
According to the condition,
y-x=7...(i)

and 6x +y =77 ....(ii)

From eq. (i)

y =7+ x...(iii)

Substitute the eq. (iii) in eq. (ii)
6X+7+x=77



= IX=177-7

70

=>x=7=10

Now, substitute the value of x in eq. (iii)

y =7+10=17

~The smallest number 10 and the largest number is 17.

Question 17.
The length of a rectangular plot exceeds its breadth by 5 metre. If the perimeter of
the plot is 142 metres, find the length and the breadth of the plot.

Solution:
Let the length of a rectangular plot = x
and the breadth of a rectangular plot = y
According to the condition,
x=y+5 {1
and 2(x +y) = 142

142
= xty= R =71
= x+y=17l (i)
Now, substitute the value of eq. (i) in
eq. (i)
y+5+y=171
= 2y=T1-5
66
= y= 5 = 33
Now, put the value of y in eq. (i)
x=33+5=138
. The length of rectangular plot is 38 m and
breadth is 33 m



Question 18.
The numerator of a fraction is four less than its denominator. If 1 is added to

) . ) 1. .
both, is numerator and denominator, the fraction becomes 3 Find the fraction.

Solution:
Let the numerator of a fraction = x
and the denominator of a fraction = y
According to the condition,
x=y-4 ..o(i)

(x+1) 1
and m—‘i
2x+1)=y+1=2>+2=y+1
2&x—-y=-1 (i)
Substitute the eq. (i) in eq. (if)
20-4)-y=-1
2y-8—y=-1
y=-1+38
y=17
Now, put the value of y in eq. (i), we get
x=7-4 i
x=3

Uy

. The numerator of a fraction is 3

3
and denominator is 7 and the fraction is 7

Question 19.
A man is thrice as old as his son. After 12 years, he will be twice as old as his son
at that time. Find their present ages.

Solution:

Let the present age of the son = x years
and the present age of the father = 3x years
After 12 years,

Son’s age will be (x + 12) years



and father’s age will be (3x + 12) years
According to the condition,
3x+12=2(x+12)

33X+ 12 =2x+ 24

3X—2x=24-12

x=12

~Present age of the son = 12 years

and Present age of the father = 3x12 years
= 36 years

Question 20.
A sum of ¥ 500 is in the form of notes of denominations of ¥ 5 and¥ 10. If the total
number of notes is 90, find the number of notes of each type.

Solution:

Let the number of % 5 notes = x

~. The number of 210 notes = 90 — X

Value of 210 notes = x x¥ 5 = ¥3x

and value of 210 notes = (90 — x) x ¥ 10 =%(900 — 10x)
~Total value of all the notes = ¥500

~5x+ (900- 10x) = 500

= 5x + 900 — 10x = 500

= -5x =500 — 900

400
> X=TF
= x=80

~ The number of ¥5 notes = x = 80
and the number of 10 notes = 90 — x
=90 -80=10



