CHAPTER — —

“. Linear Equations in One Variable

pmm

In this chapter you will learn:

« To solve the different types of linear equations.
* To use the linear equations in daily life.
« To tackle the practical life situations using variables.

2.1 Intreduction :-
In class VII, we have already discussed the concept of an equation in one variable and its sohition,
e.g 4x=12,3y=15 2y + 1 =9 etc.
In this section, we shall discuss this concept in detail.
2.2 Equation in one Variable:-
The equation in which algebraic expression have one variable is called equation in one vari-
able. eg 2y +5=9 32 - 1 =7 4x% + 5x = § etc.
In above examples, all the equations have one variable.
But 2x +3y=17,2a+b+¢ =7, 4abc = 5 etc. are not equations in one variable as
* 1®equation has two variablesie. x and y
» 2™ equation has three variables i.e. a, b and c.
= 3"equation also has three variablesie. a, b and c.
2.2.1 Linear Equation in one variable:-
The equation in one variable having degree (highest power of variable) 1 is called linear equa-
tion in one variable e.g (1) 2x + 3 = 12 15 linear equation in one variable (x).
(M) S5y -3 = 8is linear equation in one variable (v).
(i) 2x+3=>5yis not alinear equation in one variable. Here, we have two variables (x and y)
(v) 3z'—1=71s not a linear equation in one variable because its degree is 2.
2.2.2 Solution of Linear Equation in one variable:-
In equation, Equal (=) sign divides the equation in two parts L.e. Left part is called Left Hand
Side (LHS) and Right part is called Right Hand Side (RHS) i.e. value of left part = value of right
part. This is true for particular values of the variable and these particular values are called the solu-
tions of the equation. Linear equation in one variable has one solution. That means only one value of
the variable satisfies the equation.
e 4x =38
LHS =4x
o Ifx=1
dx =4x]1=4
BHS =8
LHS #RHS
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Forx=1,
Value of left part # value of right part
. = 1 is not a solution of the given equation.
(i) Ifx=2thenLHS=4x= 4(2)=8

RS =8
LHS = RHS
Here , value of lett part = value of right part
. x =2 is a solution of the given equation.

1.3 Solving equations having variables on both sides

In last section, we have discussed the equation having variable on one side and In this

section, we shall discuss the equations having variables on both sides.

First, we adjust variable on one side and constants on other side then we shall solve as

discussed in previous sections.

Example 2.1 : Solve:-
i 4x-3=3x+2 () 3Ix+4=x-6
(i) 4x-5=7Tx+8
Sol. (i) Wehavedx-3=3x+2
4x = 3x + 2 + 3 (transposing-3 to RHS)

dx=3x+5
transposing 3x to LHS we get
dx -3x=5
= X=15

which is the required answer.

Or We can solve this equation by transposing variable and constant together.

we have X -5 =3x+2
Transposing — 3 to RIS and 3x to LHS, we get
dx-3x=+2+3
= X=5
which is the required solution.
(@ wehavelix+4=x-6
Transposing +4 to RIIS and x to LIS, we get

Ix-x=-6-4
-10
= x=-10 =5 x="-2-=—5
which 18 the required solution

(i) we have, dx—5=Tx+8
Transposing —5 to RHS and 7x to LHS, we get
4x-Tx=+8+35
-3x=13
3
K= 3 ==
which 1s the required solution.
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Example 2.2 :

Sol.

0
(i)
0

(ir}

(1)

Solve the following equations and verify the answer:-

Sx+4=3(x-1)+7 (ii)
3(£-3)=5(26+1)

We have, 8x + 4 = 3(x-1)+7
=8 +t4=3x-3+7

= 8x+4=3x+4
Transposing +4 to RHS

and 3x to LHS, we get
8x-3x=+4-4

= S5x=10

Transposing 5 to RHS, we get

=——=(]

5
We have, 2x—-5=14—-(x - 2)
= 2X—-5=14-x+2
=2x-5=16-x
Transposing —3 to RHS
and —x to LHS,
we get,
=2x+x=16+3
= 3x =21

21

=X =?=?
Wehave 3 (£ —3)=5(2£+ 1)
3¢-9=104+35
Transpose —9 to RHS
and 10¢ to LHS, we get
- 10f#=5+9
-7£=14
Transpose-7 Lo RHS, we get

]-1_2
-

Bi=

éxewiae 2.1

2x-5=14—(x~-2)

Verification

putx=0
m the grven equation, we get
LHS. RHS.
8(0)+4 3[@-1D+7
=0+4 =-3+7
=4 =4
LHS =RHS,

Both sides are equal. Hence, the solation is verified.

Verification

Put x = 7 in the given equation, we gel

LHS. RHS.

2{7) -5 14 —{7-2)

=14-5 =14-5

=9 =9

LHS =RHS

Hence the solution 15 venfied.
Verification

Put £ =-2 in the given equation,

LHS RHS

3(2-3) | 5[2(2)+1]

=3 (-5) =5(4+1)

=-15 = 5(-3)
=_15

LHS =RHS

Hence, the solution is verified

Solve the following equations and verify the result :-

(1)
(4)

2x=-3=x+2
5x+9=5+3x
(M 4x+3=2@x-1)+5

(2) 5x-6=24+9 (3)5a-3=3a-35

(5) 4y +3=6+2y (B)3x-1=15-x

8) 3-5=4(+2-6 (6x=5(x+10)-2
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2.4 Some Practical Applications

Example 2.3 : A positive number is 5 times another number. If 21 is added to both the

numbers then larger number becomes twice the shorter number. What are the

numbers?

Suppose the shorter number be x

As given | Larger number = 5 % (shorter number) = 5x

According to another condition

If 21 is added to both numbers then numbers are (x + 21) and (5x + 21)
Now, larger number = 2 » shorter number

=5 5%+ 21 =2 (x + 21}

=5+ 21 =2x+42 = Sx-2x=42-21

= 3x =21
-2l —%
=X~ o=

So, numbers are x and Sxie Tand § = 7=35

Example 2.4 : A number consists of two digits and sum of digits is 8, If 18 is added to the

ie

Sol.

number, its digits are reversed. Find the number.
We are given a two-digit number which consists ones place digit and tens place digit.
Given condition:- Sum of digits = 8
Le. sum of ones digit & tens digit = 8
Let ones digit be x
then tens digii be 8 - x
. Two digit number = 10 = (tens digit) + (ones digit)

=10 (8 —x)+x=80-10x+x

=80 - 9x

Now, number obtamed by reversing the digits
= 10 = {ones digit) + (tens digit)
=10xx+(8—x)=9x+8
2r4 condition - 18 added to oniginal number = number obtained by reversing the digits
18 + (Two-Digit number) = number obiained by reversing digits
— 18 + (80 — 9x) = 9x + &
=08 -9x=9x+38
=98 —R8=9x1+9%x =90=18x

90
= —==35
=X 8
. Two-digit number = 80 — 9x = 80 - & (5)

=80 - 45 =135
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Example 1.5 : Shobo's mother's present age is six times Shobo's present age. Shobo's age

Sol.

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

Given Condition:-

Shobo's mother's present age = 6 * Shobo's present age

Suppose shobo's present age be x years

Shobo's mothert's present age be 6x years

Now.

El

1
Shobo's age five years from now = 3 of Mother’s present age

1
=x+ 5=§ xfu=x+5=2x%

= 5=2.x-x=x = x=75
Hence. Shobo's present age = 5 vears
and Shobo's mother's present age = 6 » 5 = 30 years

Gxercise 22

A number 15 such that it is as much greater than 84 as it is less than 108, Find it.

th

of one part is equal to

Wi

5

Find a number such that when 5 is subtracted from 5 times the number, the result 1s 4
more than iwice the number.

The digits of a two digit oumber are differ by 3. If the digits are inter changed and the
resulting number is added to the origimal number, we get 143, Find the original number.
Sum of digiis 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, Find the two-digit number.
Preel is § years older than Abdul. Six years ago, Preet's age was four times Abdul's age.
Find their present ages.

After 12 years, [ Shall be 3 times as old as was 4 years ago. Find my present age.

ol the other.

4
Divide 34 into two parts in such a way that [?

Jiva is twice as old as Kavya. If six years is subtracied from Kavya's age and four years
added to Jiva's age, then Jiya will be four times Kavya's age. Find their present ages.

2.5 Reducing Equation to simplest form :

Example 2.6 : Solve the following equations:-

2% Tx x | =
A T W T ' LR .
O S H=3 @ 5 373
T T .
W) %3 "273 6
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2x Tx
Sol. (@ Wehave, —+1l=—1+3

3 15
Multiply both sides of the equation by LCM of denominators (3 & 15) 1.e. 15, we get
[Tx

+1 wig=|TX L3ly (s
J |15

2x Tx
— w1847 x 5:—-‘)-(15 + 3 %15
=1 3 1 =1 5 3 % ]

= |0x+15=Tx+ 45

Transposing + 15 to RHS and 7x to LHS, we get
= 10x - Tx=+45-15

= 3x =130

=¥ = =10

o3

x 1 x
' it — ==t
() We hav 5 5 3

Multiply both sides of the equation by LCM of denominators (2, 5, 3)1.e. 30, we get

|
§+2_|ix3ﬂ

X | X
—x30 - —=x30 = —x30 +¢ 3
=3 5 3 -

= 15x-6=10x+ 60
Transposing -6 to RHS and 10x to LHS, we gei
15x-10x =60+ 6

= Sx=66
- 6h
= X 5

which is the required solution.

i 3 -1 5x
) Wehave ——-——F—

4 2 3 6
Multiply both sides of the equation by LCM of denominators (4, 2, 3, 6) i.e. 12, we get
|
[3—”‘-51 x12=|22 )
13 &)
3x 3 2 Jx

— ]2 ——=x12 =@ — %2 ——2xI2
= A 2 3 6

=»O9x - 18 = -8 —10x
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Transposing —18 to RHS and-10x to LHS, we get
Ox + 10x=-8+ 18

10

— x ——
= 1%9x=10= 19

which is the required solution.
Example 2.7 : Solve the following equations:-

6x +1 Tx -3 % -1 x%x-—3
’ |= ey —
® 2 3 (i 3 4 5
33—2]_2a+3 2
(i) 4 | 3 3
6x +1 T4 —73
Sol. (i) We have XE +1= 3

Multiply both sides of the equation by LCM of denominators (2, 3) i.e. 6, we get

(bx+1 Tx -3
| +1 =
2 ]xﬁ [ 3 lxﬁ

6x +1] _[7Tx—3]

“xhtlxb= w0
=] & B

=3Bx+1)+6=2(7x-3)
= 18x+3+6=14x-6

= 18x+90=14x-6

= 18x - 1dx=-6-0

= 4x =-15
_ 15
=K = 4
. ) 3 %1 x 3
{iy We have, 3 2 5
Multiply both sides of the equation by the LCM of denominators (3, 4, 5) 1e. 60, we get
(% x—I x-3)
[—="—|xa0=1—={x060
13 4 5 )
5x x -1 x 3l
— % 60 * 60 = ]l
- 3 4 5

= 100x— 15 (x-1)=12(x-3)
— 100x - 15x + 15 =12x - 36
=85+ 15=12x — 36

= 85x - 12x = -36 - 15

= 73x = - 51
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51
R

3a 2 2a{3_2
4 3 3
Multiply both sides of the equation by LCM of denominators (4, 3, 3) 1e. 12, we get

32-2 (2a+3) m:[g_a
3

| 4 3

= [Sa, 2}x1-2_ [2&3 3l| %12 = %T{IZ T
=% 3(Ba-2)-4(23+3)=8-123

=% -6-8a-12=8-12a

= a=-18=8-124

=a+tlZa=8+ I8 =13a=206

LB,
)
Example 2.8 : Solve the equation 15(y —4) -2(y - 9)+5(y +6)=0
Sol: 15(-4)-2(-9+5{y+6)=0
15y - 60 -2y + 18 + Sy +30=10
15y -2y +5y - 60+ 18 + 30=0
18y - 12=10
18y =12

= X

(i) We have,

x12

12

F__. 13

Y3

éxewz’.se 2.3

Solve the following Equations :

W37 )2 573"%

gy i 2ty M2 ) Sx-2(2x-T)=20x-1)+
(3) 2 z ) 5x-2(2x-T)=2(x-1)+
-ﬁa-lr|=x3 ﬁ&alzaz

)73 6 ® 4y 3

(MAE+2)—5=2x-1)+7 (8) 7(2a-3)=4-3(1-4a)
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(9) 3(5x—T7)-2 (9x — 11) =4 (8x— 13) — 17
(10) 15(@-4)—-2(a-9)+5(@+6)=0

Example 2.23 : The Present ages of Hari and Harry are in the ratio 5:7. Four years from

‘® Learning Outcomes

After completion of the chapter, students ave now able to:

«  Solve different tvpes of linear equations.

« Use linear equations fu daily life.

» Tackle the pratical life situations using variables

3 Answers

Exercise 2.1

L x=3 2 x=35 3. a==1 4 x=-2 5 y=%
6. x¥x=4 7 ==10 B I==T7 09 x=48
Exercise 2.2
1. 96 2 14,20 i 3 4, 85o0r58 5 36
6. Preet 's Present Age=14 Years 7 12 Years
Abdul’s Present Age =8 years
8. Kavya’s Present Age = 14 Years
Jiva's Present Age = 28 Years
Exercise 1.3
1. n=356 ' E—E 3. 1‘11—1 4 X=E 5. m=-1
10 5 2
6 a=14 7 ox=1 § a=2 9 x=2 10 a=§"
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