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LinEar EQuUaTIONS IN ONE VARuas e Tl £29

2.4 Solving Equations having the Variable on
both Sides

An equation is the equality of the values of two expressions. In the equation 2x—3 =7,
the two expressions are 2Zy— 3 and 7. In most examples that we have come across so
far, the RHS is just a number. But this need not always be so: both sides could have
expressions with variables. For example, the equation 2x —3 = x + 2 has expressions
with a variable on both sides; the expression on the LHS is (2v — 3) and the expression
onthe RHS is(x + 2).

®  We now discuss how to solve such equations which have expressions with the variable

on both sides.

Example 12:Solve 2x—3 =x+2

Solution: We have
2x =x+2+3

or 2y =x+ S
or 22X —x =X+ 5 —x (subtracting x from both sides)
or xX:=5 (solutuon)

Here we subtracted from both sides of the equation, not a number (constant), but a
term involving the variable. We can do this as vanables are also numbers. Also, note that
subtracting x from both sides amounts to transposing xto LHS .

7 3
Example 13: Solve Sx+ g 14

Solution: Multiply both sides of the equation by 2. We get
2><(5.\-+Z) = 2><(3x —-14)
2 2

(2 = %.\') —(2x14)

7

or I10x 4+ 7 =3x— 28
or 100x — 3x+ 7=-—28 (transposing 3xt0 LHS)
or 7x+ 7 =—28
or Tx=—28-—-7
or Tx =— 35
—35
or = or x=—35 (solution)
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. EXERCISE 2.3

Solve the following equations and check your results.

1. 3x=2v+ 18 2. 5+r—-—3=3r-5 3. Sx4+9=5 4+ 3x
4. 4-+3 =6+ 2= S. 2x—-1 =14 — x 6. S8xr+4=3(x—-1)+7
+ 2x Tx s 26
= — = s = —-+3 e 2V g ). 4
Tix s (x+ 1) s 3 + 1 s 9 V4 3 3 N
S
10. 3m =5 m — s

2.5 Some More Avpplications
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Chapter 2: Linear Equations in One V;Answer s

5x+9=5+3x
Class: VIlI
= 5x-3x=5-9
Exercise 2.3 - 2x=-4
-4
= x=-2—=—2
Question 1
To check:
Solve the following equations and check your results: 3x = 2x+18
5x+9=5+3x
Angaer:3 = 5x(-2)+9=5+3x(-2)
3x = 2x+18 = -10+9=5-6
= 3x-2x=18 = -1=-1
= x=18 = LHS=RHS
To check: Hence, it is correct.
AR 828 Question 4
= 3x18=2x18+18
- 54=36+18 Solve the following equations and check your results: 4z + 3 =6 + 2z
= 54=54 Answer 4
= LH.S=RH.S
Hence, it is correct. 4z+3=6+22
Question 2 = 2-22=6-3
= 2z=3
Solve the following equations and check your results: 5t - 3=3t - § 3
z==
Answer 2 ~ 2
5t-3=3t-5 Lt o
= 51-3t=-5+3 42+3=6+22
= 3 3
:2'_22 = 4x>+3=6+2x>
s = 2x3+43=6+3
To check: = 6+3=9
51-3=31-5 ::)jgs _
= 5x(-1)-3 =3x(-1)-5 = LB S=RH,
= -5-3=-3-5 Hence, it Is correct.
- -8=-8
Question §
= LHS=RHS

Solve the following equations and check your results: 2x - 1 =14 —x
Hence, it Is correct.

Answer 5
Question 3
‘ 2x-1=14-x
Solve the following equations and check your results: 5x +9=5
= 2&X+x=14+1
Answer 3 - 3x=15
- 15
5x+9=5+3x = =?=5
= 6x-3x=5-9 —
B o check:
-4 2x-1=14-x
= Rl = 2x5-1=14-5
To check: = 40=1=9
= 9=9
+9=5+
S eeSr = LHS=RHS

= 5x(-2)+9=5+3x(-2)

- iMa0-8 &

Hence, it is correct.
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Question 6
Solve the following equations and check your results: 8x + 4 = 3(x-1)+ 7
Answer 6

Bx +4=3(x-1)+7

= Bx+4=3x—-3+7
- Bx —-3x=-3+7 -4

- Sx =0
4]
- xXxX=—=0
s
To check:

Bx +4=3(x-1)+7
Bx0+4=3(0-1)+7
0+4=3x(-1)+7
4=_-3+7

4 =4

LHS=RHS
Hence, it is correct.

GUUul

Question 7

4
Solve the following equations and check your resullts: x = g(x*10)

Answer 7
s +10)
x = —{x
-s_(
= 5x = 4(x+10)
= Sx=4x + 40
= Sx —-—4x =40
= x=40
To check:

:-( +10)
x = —{x
5

4
40 = ;(40+10)

——
4
- 40 =—x50
s
= 40 =4 x10
— 40 =40
= LHS=R.H.S

Hence, it is correct.



Question 8

Zx
Solve the following equations and check your results: ? + 1

Answer 8
2x 7x 3
_ = —
3 is
2X 77X
= — e ———=3-1
3 1
10x—7x
— =
15
— 3Ix =30
30
- xXxX=-— =10
3
To check
2x x
_ I — e 3
3 s
2x 10 7x10
e —
= 3 15
20 14
— — ] = — 4 3
3
20+ 3 1449
. 3 T3
2 3
-~ 3 3

= LH.S=R.HS

Hence, it is correct.

Question 9

5
Solve the following equations and check your results: 2y + 3 =

Answer 9

5 26
e o e—
NS 3 y
26
—> 2y+y=—3——
Z26—5
= 3y = 3
21
=W
21 7
> ¥ T axad 3

To check:

5
3

7x
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= e— 3

15

Z6
3

r—



. 21
= y-3
21 7
= ¥53x3 3
To check
5 26
- — = —
2y 2 Y
5 7 5 26
—+—=—
= SXFTg - g
14 5 26
—n — = —
3 '3 3

 — I —

== LH.S=RHS
Hence, it is correct.

Question 10

Answer 10

8
3m =5m-——
-8
- 3m—5m=——o
S5
—8
= 2m=——"
5
—8
s =
S5x(—2)
4
— 34} | ; B
S
To check:
=3
3m =5m ——
S
4 B8
= 3Ix—=5x———
s s
12 8
- — =4 ——=
5 S
12 20—8
B =
S -
12 12
- — =
S =3

= LHS=RHS
Hence, it is comrect.

8
Solvethefoﬂowhgequationsandcheckywrresults:;’-m=5m--;
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