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GCSE Maths - Algebra

Solving Linear Equations
Worksheet

WORKED SOLUTIONS

This worksheet will show you how to work out different types of questions
involving linear equations. Each section contains a worked example, a
guestion with hints and then questions for you to work through on your own.

This work by PMT Education is licensed under CC BY-NC-ND 4.0
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Section A

Worked Example

Solve the equation 4x + 9 = -3

Step 1: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.

We want to rearrange the equation so that only terms containing x are present on the left.
This means any whole number present on the left-hand side should be eliminated.

Subtract 9 from both sides of the equation:

4x+9 = -3
4x = =12

Step 2: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.
Divide both sides by 4:
4x = —12
x= =3
Step 3: Check the answer by substituting the value of the unknown back into the original equation.
The value of the left-hand side should be equal to the value of the right-hand side.
Substitute x = —3:
4x+9= 4(-3)+9= -3
-3 = -3
Hence, the final answer is x = —3.

Guided Example

Solve the equation 5 -2y = —11

Step 1: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.
5 -2 3‘:- - ”
(-s) _, :
~2y= - 16

Step 2: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.

The coefficient of the unknawn S -2
—23 =-16 '
(+-2) (+-1)
Y= 8

Step 3: Check the answer by substituting the value of the unknown back into the original equation.

CHECK : 5 -2(g)=G5 -16 =-1| \/

(-5)
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.
1. Solve the following linear equations for x:
a) 3x—4=11
w2
(4 "7 T (=)
x=5
cuece: 3(s)-4=15-4=11 V/
b) 4—8x =20
(-4 Ll- -3 :20 (-4)
-3x=16 [:5)
(+-3) x = -2
CHECL: G-3(-2)=4% +16:=20
c) 10-x=4
10 -X = & (-10)
(-10) "':x - - G
(-1 (+-)
X =06
chece: 10-(6)=4% V
d 2x+9=7
(-a) 2 +9:="1 (-a)
21x==-2
(2) | +2)
X=-|
ChEk: 2(-N+9=2+3=3F
J
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Section B

Worked Example

Solve the equation 5x — 12 =3x + 4

Step 1: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.

5x—-12=3x+4
Subtract 3x from both sides of the equation:
5x—12—-3x=3x+4—3x

2x —12 =4

Eliminate the constant term on the same side as the unknown.

2x —12= 4
Add 12 to both sides of the equation:
2x —124+12= 4+4+12

2x = 16

Step 2: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.

2x =16
Divide both sides of the equation by 2:
x=8

Step 3: Check the answer by substituting the value of the unknown back into the original equation.

5x—12=3x+4
5(8)—12=3(8)+4
28 =28

Hence, the final answer is x = 8.

v,
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Guided Example

Solve the equation 3x —15=7x+5

3X-15=9x+5

(-3x) (- 3x)
3x—3Fx -15=3
(+15) (+15)
o« Ix-IAX =5+ 15
e
Co\iv-ee(w\s {

-4 =20

Step 2: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.

-4%x =20
(=-4) (+-4)
xX=-95

Step 3: Check the answer by substituting the value of the unknown back into the original equation.

( HeCk : 2X-15= 9x+5

3(-5)-15=3(-3)+5
-15-15 = —35 +5
—-30 = -30

Step 1: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.

©)O)

© www.pmteducaton Q@@ C) PMTEducation




SPMT w

resources-tuition-courses

Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

2. Solve the following linear equations for x:

a) 2+5x=6—-3x

(+3x) 2+ 5% = 6-3x (+3x)

2+5Sx +3x =6
) 5xy3x=6-2 P
X = ,
&9 8x= _'::L (28
3 2
CHECK : 2+S(L)=6-3(L
1:-9 v
2 2

b) 2x —15=5x—21
(-5%) QI—I‘S:SJC—ZI (-sx)
(+15) Qx" SX“ l5= =21 (-HS)
2x-Sx =15-21|
c+-n-3: :2—6 (=)
CHECK: 2(2)-15=5(2)-21
-l =-11 v’

C) S5x +15=4x+5
Caxy X+ 15242 +5 (L4
Sx-4x +15=9
- (-19
€9 bx —4x =5-19 '9)
x =-10
CHECK : 5(-10)+15 =&4(-10)+5S
-35:=-35 Vv

d) —8—-9x =28 —3x
g‘ol‘x=28 -3 (+3x)

(+3%)
(‘\'3\ ‘8'qx +3'x=23 (4—3)
-Qx +3X = 8€+28
Lo —6%=3 (+-6)
(+-6) xe=-C :
CHECKk: -8-9(-6) =23-3(-€)
4¢ =46 Vv

O wwwpmteducaton Q@@ ) PMTEducation (DO



ogPMI )

resourcesetuition-courses

Section C

Worked Example

Solve the equation x — 1 = i (2x + 14)
Step 1: Expand any brackets present in the equation.
1
x—1=Z (2x + 14)

2+ 14

- 4

Step 2: Eliminate any fractions by multiplying both sides of the equation by the greatest common

denominator. Expand any brackets that appear.

Here, the common denominator is 4 so we multiply both sides by 4:

4x —4 =2x+ 14

Step 3: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.
4x —4 =2x+ 14

Subtract 2x from both sides of the equation:
2x —4 =14
Add 4 to both sides of the equation to eliminate the constant term on the left:

2x =18

Step 4: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.

Divide both sides of the equation by 2:
2x =18
x=9

Step 5: Check the answer by substituting the value of the unknown back into the original equation.

1
x—1:Z(2x+14)

9—1=%(2(9)+14)

8=28
Hence, the final answer is x = 9.

v,
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Guided Example
Solve the equation g(3x —2)=3x+5

Step 1: Expand any brackets present in the equation.
3(3x-2) = 3x+5S
2

Ax-6 _ 3x+95
2

Step 2: Eliminate any fractions by multiplying both sides of the equation by the greatest common
denominator. Expand any brackets that appear.

Qx-6 = 2 (3x+9)
qx- 6 = 6x + 10

Step 3: Rearrange the equation to ensure only terms containing the unknown are present on the
left-hand side.

qr- 6 = 6x + 10
Qx —6x =6+ 10
31:‘6

Step 4: Eliminate the coefficient of the unknown by dividing both sides of the equation by the
coefficient of the unknown variable.

3x = |6

x= 16
3

Step 5: Check the answer by substituting the value of the unknown back into the original equation.

%(31-9.) =3x+S

_9\ _ 2 (L6
3(514)2) =)+
é(u,-z) =16+5
2

21 =21 v

V.
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

3. Solve the following linear equations for x:

1
a) §x=x—2 Ax=x-2
x=5(x-2)
x:Sx-lO
-4x=-—10
x=—10
-4
x:S . -
= CHECK: -\5-(_;_3-%-2_
L.L v
2" 2

L
5

U}

b) 2x—6=§x+4 2X-6 =
9

x =30 f CHeck: 2(2)-6€=

z
3
I5-6 =5
9

O
]

5 2 T2 (4¥3X) _ (x44)

(x5) > =
(4433)- S(x+4) - 3 .5
(x2) 2 2 ( x2)
d L1(4+3’x\—5(9c+q\=3x5
prockets 3 +6xX -3%X -20 =15
6X-5x= 1|5 +20 -8
x =23

C) (4+43x) _ (x+4) 3

3
2
0oV crer: 44309 _ (2304

S 2

4+ 31 _ 3|
z

=3
2

d) (x;3)+(2xz—+4)=5 (X—'Q...(Z?H'Lﬂ;-s
3 2
(x-3) + 3 (2x+4) - 3xS
2

2(x-3) + 3(2x+4) = 2% 3XS
2x-6 +6x +12 = 30

X =30+6-12 (o} +6_+2i=5
8§=§‘r 10 -5
= 2
5 =5 \/
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Section D

Worked Example

A graph has equation y = 5x + 4.
Using a graph, determine the approximate value of x when y = 2.

Step 1: If the graph is not given, we need to sketch the graph. We can do this by determining
the x —intercept and the y —intercept.

With the use of the normal form of a straight-line equation, y = mx + c, where m is the
gradient and c is the y —intercept. We can determine both values from the given equation:

y=mx+c
y=5x+4

The gradient of the line is m = 5 and the y —intercept is ¢ = 4.
To determine the x —intercept, substitute in y = 0:

0=5x+4
5x = —4

4
x= —-

5

Step 2: Using the coordinates of the y —intercept and the x —intercept, sketch the linear graph.

[

0.5 1

v,
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Step 3: Draw a dotted line on the graph from the value of y that is required by the question to find
the approximate value of x.

In this case, since the question asks for the value of x when y = 2, we draw a dotted line
fromy = 2.

0.5

L2 N S0 AP At S S S R S P ey —

Step 4: Determine the approximate value of x from the dotted line.

From the graph, we identify where the red dotted line intersects the x-axis. This
corresponds

x= —04

Hence, the approximate value of x wheny = 2 is x = —0.4.

V.
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Guided Example

A graph has equation y = 3 — 2x.
Using a graph, determine the approximate value of x when y = 2.

Step 1: If the graph is not given, we need to sketch the graph. We can do this by first determining
the x —intercept and the y —intercept.

=X +C
v:-23<+3
Y- intercept : (0,¢) =(0,3)
- (ntrerceplk : when =0 3-2xXx=0
xo P 1 ' -2%x =-73
s 3 3
2 — (‘IIO)

Step 2: Using the coordinates of the y —intercept and the x —intercept, sketch the linear graph.

"\
v
R

V.
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Step 3: Draw a dotted line on the graph from the value of y that is required by the question to find
the approximate value of x.

We ove (nterested (A the value of x  when
Yy=2Z S0 we dsouw O dotred (ne or g=2.

Step 4: Determine the approximate value of x from the dotted line.

Dro.uu Mf'j o. dorred Kne fro\m where r+he |(ine

y=3-2x nrersects Y=2 doun to +he - oxis:
(sece line --mmmm- on  graph Qbove).

We esShware x=0.5 when 9=2.

J
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Now it’s your turn!
If you get stuck, look back at the worked and guided examples.

4. With the use of a graph, perform the following estimations:

a) The equation of a line is given by y = 3x + %
Estimate the value of y when x = 1.
=mx+tC
Y=3%+3
_int+evcept: (0, 2)
x - intrercept : when 'U-'O, 3X +_'2_=0
x=- —é— ) “‘“ 10)

gesmed

From +ne raph, we see
Aok wwen 'x=l/ \J:i
2

\J
»

=

']
~
w -

b) The equation of the line is given by y — 6 = 2 — 4x.
Estimate the value of x when y = 2.
Rearrange eopyotion of +he line into the form ysmX+C:

-6=2-4x
K B —q,x.:;_ +C Y- intercept - (o,c)=(0.8)
J - interceyt: when yso, -4 +8=0C
Y= -4x +3 x y=o, x
Yahx+d, X2 (2,0)

From +ne qqph, we see
thar  wweh Yy =2 =3 .
2

-

-c

V.
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