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In algebra, the golden rule
for manipulating equations

‘DO THE SAME TO THE WHOLE OF BOTH SIDES”



Lesson 1

GCSE Mathematics
Algebra, Rearranging Formulae
1.1 Introduction

From London, William is talking over a phone to his friend Dwain in New York.
Dwain tells William that the temperature in New York is’> 39 (Fahrenheit).
William is only familiar with temperatures being expresset @ (Centigrade).
Fortunately, he knows a formula to convert from Fahrenheit to Centigrade.
5(F - 32)

9
In this formula we say tha&t is the subject.

C =

William proceeds by substitution in the number 59 in pladé. of
5(59 - 32)
9
5x 27
9
= 15°C
In continuing the conversation, William tells Dwain that it is much colder in

London, “The temperature in London is a celé °C”. Dwain immediately
wants to know what this is fif.

William does not know the formula with as the subject.
But he can work it out.
He canchange the subject of the formula.

c - 5(F§32)
multiply both sides by 9 9C = 5(F - 32) | multiply both sidesby 9
divide both sidesby 5 € - F-32 |dividebothsidesby5
add 32tobothsides | & + 32 = F add 32to both sides
_ 9C
F = o+ 32

William now inserts London's & into this rearranged formula.

FoX L3
5

5

= -9+ 32
= 21°F

New York -5°C 15°C

London 21°F 59°F




1.2 The Golden Rule
In algebra, thereis one golden rule for manipulating all equations
“DO THE SAME TO THE WHOLE OF BOTH SIDES”
1.3 Example
Question:

Showing full working, makex the subject of the equation,

3dx — 5m = 4
Solution:
3dx — 5m = 4
add 5mto both sides add 5mto both sides
3dx = 4 + 5m
divide both sides by 3d divide both sides by 3d
X _ 44+5m
3d
More succinctly:
3dx — 5m = 4
+5m +5m
3dx = 4 + 5m
/ 3d / 3d
X - 4+5m
3d

Note the use of “/” for “divide”
This is because when projected onto a white beasdeasily mistaken for +

1.4 Example
Question:
Showing full working, makex the subject of the equation,

xw + 8 = 3k
Solution:



1.5 Exercise
Take care over how you set out your solutions, as demonstrated by the example

Question 1

Showing full working, makex the subject of the equation,
ax—-b=7

Question 2

Showing full working, makex the subject of the equation,
3C + WX = pgr



Question 3
Showing full working, makex the subject of the equation,

4 —wvw = 9

Question 4
Showing full working, makex the subject of the equation,

54+44bx+z=a



Question 5
Showing full working, by first adding/2 to both sides, makethe subject of,

7x—y2:4z+1

Question 6
Showing full working, by first expanding the brackets, makine subject of,

4(2X+y) =7



Question 7
Showing full working, by first expanding the brackets, makine subject of,

a(xx+b)=c

Question 8

Showing full working, by first subtractingy from both sides, makethe subject of,
X
- =3
= +y z

Write your answer without any brackets.



Question 9
Showing full working, by first subtracting 11 from both sides, makée subject of,
4x

11+ — =1z
5

Write your answer without any brackets.

Question 10
Showing full working, by first adding 7 to both sides, makéhe subject of,

X+

q

7=R
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1.6 Quick 'In your head' Questions

GCSE Mathematics
Algebra, Rearranging Formulae

If there is just one thing to be done to both sides to get from a question to the
answer, it is acceptable to just write down the answer with no working.

Question 1
Makex the subject
X+ 8 =Kk

Question 2
Makex the subject

5 =m
Question 3
Make x the subject

wx = 9
Question 4
Make x the subject

X g

6
Question 5
Make x the subject

2

X — 6ws = p



Question 6
Makex the subject

X — 3 =b
2
Question 7
Makex the subject
X—7a=¢C
Question 8
Makex the subject
X(4+p)=1z
Question 9
Makex the subject
X J—
(V+2)

Question 10
Makex the subject

9+x=h2+u—t
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1.7 Homework

GCSE Mathematics
Algebra, Rearranging Formulae

Question 1

Showing full working, makex the subject
Hx — 5b = f

Question 2

Showing full working, makex the subject
K+3x = 6e-1



Question 3
Showing full working, by first expanding the brackets, makine subject

7(3x+2z2) =4
Question 4
Showing full working, makex the subject
S5X
— +4 =3k
> +

Write your answer without any brackets.



Question 5
Makex the subject

Xx—9 =2k
There is no need to show any working.

Question 6
Makex the subject

5x = 3T
There is no need to show any working.

Question 7
Makex the subject
X
13
There is no need to show any working.

= uUvw

Question 8
Makex the subject

X(2h+c)=s
There is no need to show any working.
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1.8 Answers

1.8.1 Solutions to Example (1.4 Example)

+ 7w

xw + 8 = 3k

TXW = 3k —

X A

1.8.2 Solutions to Exercise ( 1.5 Exercise )

Answer 1
7+Db
a

Answer 3
9 + w
4

X =

Answer 5

4z+1+y2
7

Answer 7
c—-ab
3a

Answer 9
5z - 55
4

3K —

GCSE Mathematics
Algebra, Rearranging Formulae

8
+ 7w
8

Answer 2

pgr — 3c

w

Answer 4

X =

a-z-5

4b

Answer 6
B 7 — 4y

8

Answer 8

X=21z-7y

Answer 10

X =

or X

q(R+7) - p°

gR + 7q—p2
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1.8.3 Solutions to In your Head (1.6 Quick 'In your head' Questions)
GCSE Mathematics
Algebra, Rearranging Formulae

Answer 1 Answer 2
x=k-8 X = m

5
Answer 3 Answer 4
X = 3 X = 6f

w
Answer 5 Answer 6
X = p2 + 6ws X=Db+ %
Answer 7 Answer 8
Z

X=C+ 7a X=—

4+ p
Answer 9 Answer 10
X = h(v+2) x=h>+u—-t-9
X = hv + 2h
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1.8.4 Solutions to Homework ( 1.7 Homework )

Answer 1
3 f +5b
~ H
Answer 3
49 - 7z
X = —
21
Answer 5
x=2k+9
Answer 7
X = 13uvw

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 2
6e — 1 - 7k
3

Answer 4
ok — 8
5

Answer 6

3P
5

Answer 8
S
2h +c
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Lesson 2
GCSE Mathematics

Algebra, Rearranging Formulae
2.1 Reciprocal

The reciprocal ofi 5 ’
7 4
The reciprocal of% is %

. 1. 2 : : .
The reciprocal ofE is 1 (which you could write as just 2)

2.2 Quick Questions
Remembering to

“DO THE SAME TO THE WHOLE OF BOTH SIDES ”
write down the reciprocal of,

. 8 . 7 1
(1) 3 (i) = (i) -

. 13 X . 3X
(iv) VS (v) 5 (vi) 3
(vii) % (viii ) % (ix) %
(x) 4 (xi) x (xii) 8m

4 1

(xiv)

0+ q =, (xv) a+b

( xiii )



2.3 Taking the reciprocal of both sides

Example
Showing full working, makex the subject;

3
— +2m =
5x P



2.4 Exercise

Question 1

Showing full working, makex the subject;
1
— —c = 5ab
X

Question 2

Showing full working, makex the subject;

7
— +2pq = W
” pa



Question 3
Showing full working, makex the subject;

K +z2=06
X
Question 4
Showing full working, by first taking the reciprocal of both sides, makke subject;
1 47k

X+3p 7m




Question 5
Showing full working, by first adding 11 to both sides, makthe subject;

2+w 11 = K
X
Question 6
Showing full working, by first taking the reciprocal of both sides, makbe subject;
1 2
= m

X(2W + V)



Question 7
Showing full working, by first subtracting & from both sides, makethe subject;

8
— +5u =2
% J
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2.5 Quick 'In your head' Questions

GCSE Mathematics
Algebra, Rearranging Formulae

If there is just one thing to be done to both sides to get from a question to the
answer, it is acceptable to just write down the answer with no working.

Question 1
Makex the subject
Xx—11 = 2m

Question 2
Makex the subject

> =W
Question 3
Makex the subject

kx = z
Question 4
Make x the subject

X

— =S

5

Question 5
Makex the subject

X — 68 = 3



Question 6
Makex the subject

1_23
3
Question 7
Makex the subject
1 =c?+4
X
Question 8
Makex the subject
i _ bv+2
X p+g
Question 9
Makex the subject
X
— - h
(w2 + 2k)
Question 10
Makex the subject
7Z + x = h?
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2.6 Answers

2.6.1 Solutions to Quick Questions 2.2

iy — iy =
X 5
(iv) 3 (v) ”
. 11 : 3X
(vii) o (viii) w
1 1
(x) 7 (xi) =
(xii) P9 (xiv) mf+n
2.6.2 Solution to Example 2.3
3 _
T T 2m = p
-2m
5—3)’( =p-2m
™
X -1
3 ~ p—-2m
x 3
__3
5X = p-om
/5
3
X = B(p-2m)

GCSE Mathematics

Algebra, Rearranging Formulae

(i) 7
(vi) -
. 4pw
(b0
} 1
(xii) am
(xv) —

a+b

—-2m

™

X3

/5



2.6.3 Solution to Exercise 2.4

Answer 1 Answer 2
« = 1 B 7
~ Bab+c - w-2pg
Answer 3 Answer 4
X = 5—k X = 7_m _ 3
 6-12 T Az P
Answer 5 Answer 6
2+ W 1
X = ——— X =
k + 11 e (2w + V)
Answer 7
B 8
~ 7(2g - 5u)
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or

2.6.4 Solution to 'In your head' 2.5

Answer 1
X =2m+ 11
Answer 3
= 2
ok
Answer 5
X =3+ 652
Answer 7
B 1
2+ 4
Answer 9
X = h (w2 + 2k)
x = hw? + 2hk

Answer 2
w
X = —
7
Answer 4
X = 5s
Answer 6
3
X = —
5
Answer 8
_ p+4q
5v + 2
Answer 10
X = h2 -\ 7z

GCSE Mathematics
Algebra, Rearranging Formulae
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Lesson 3

GCSE Mathematics
Algebra, Rearranging Formulae

3.1 Drill

Photograph by Martin Hansen, January 2025
Question 1
In algebra, there is one golden rule for manipulating equations.
What is that rule ?

Question 2
Quick 'In your head' Questions.

In each of the following, there is one manipulation that takes you from the questic
to the answer and so there is no need for any working.

(1) Makex the subject
X—-—45=m

(i) Makex the subject
1 = h

(iii)  Makex the subject



(iv)  Makexthe subject

1_u
-8

Question 3

Write down the reciprocal of each of the following;

. 8 N 2w m + 3n
(1) - (ii) 32 (i) o
(iv) 3 (v) X (vi) 5k + p

N 7 1 . 1
(i) m (viii) = (ix) -
Question 4

Showing full working, makex the subject
mx — 8n = 3k



Question 5
Showing full working, makex the subject

7x—8=22+y

Question 6
Showing full working, by first expanding the brackets, makine subject

5(3 +vy) =11



Question 7
Showing full working, by first subtracting 1d.from both sides, makethe subject

X
— +1la = 4c
5

Write your answer without any brackets.

Question 8
Showing full working, makem the subject

5m+ v = v c



Question 9
Quick 'In your head' Questions.

In each of the following, there is one manipulation that takes you from the questic
to the answer and so there is no need for any working.

(1) Make x the subject

4mx = v2 +C
(i) Make x the subject
X _¢
8vp
(iii)  Makex the subject
1 k2 + 2
X m++/n

(iv)  Makexthe subject

1
— = a+b-5
X

Question 10
Without any working, make the subject of the formula

W—4pq=m2



Question 11
Showing full working, by first subtracting @from both sides, makethe subject;

5
— = 7k
X t 3
Question 12
Showing full working, makex the subject;
7t

— - 13=h
X



Question 13
Showing full working, by first taking the reciprocal of both sides, makbe subject;

1 !
X+50q 7b
Question 14
Showing full working, by first adding 42 to both sides, makthe subject;
1+m
- 42 = u

X



Question 15
Showing full working, by first subtracting I3from both sides, makethe subject;
4

—~  t3h=g-1
32 + x g
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3.2 Solutions (3.1 Practice)

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 1
Do the same to the whole of both sides of the equation

Answer 2
(i) (i)
h
X=m+ 45 X=—
15
(i) (iv)
X = 8¢ x:i
11
Answer 3
: X . 32 4k
D3 W R
: 1 1 . 1
(iv) 3 (v) M (vi) B+ p
(vii ) p;q (vii) 7 (ix) X
Answer 4 Answer 5
3k +8n X_22+y+8
Answer 6 Answer 7
= - X = 20c — 55a
15
Answer 8
Ve —-v
ms= ———
5
Answer 9
(i) (i)
2
Ve + C
- =84p f
X 4m X vp
(i) (iv)
m+\vn 1

= — X _—
k2 + 2 a+b-5



Answer 10

W = m2 + 4pq
Answer 11 Answer 12
B 5 « = Vi
7k - 3g "~ h+13
Answer 13 Answer 14
X = 7_b _ 5 X = 1+—m
T a R U+ 42
Answer 15
x= — % 32
g-1-23n
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Lesson 4

GCSE Mathematics
Algebra, Rearranging Formulae

4.1 Optional Exit (Test or Consolidation)

Marks Available : 58

Question 1
Quick 'In your head' Questions.

In each of the following, there is one manipulation that takes you from the questic
to the answer and so there is no need for any working.

(i) Makex the subject; X+ 17 = vVm

[1mark]
(i) Makex the subject; 23 = k
[1mark]
(iii)  Makex the subject; % =
[ 1 mark]
1 11

(iv)  Makex the subject; - = ==

[1mark ]



Question 2
Write down the reciprocal of each of the following;

2
(i) 3 (ii) ;:I)((X) (i) 7
(iv) % (v) % (Vi) =«

2 .
(vii) 8+ 3k ( viii ) +V (ix) 2 + arcsin(x)

o5p 7T

[ 9 marks ]

Question 4

Showing full working, makex the subject

ax — 8Yn+1 = 5Bk

[ 3 marks ]



Question 5
Showing full working, makex the subject

V3x -7 = sn@ +y

[ 3 marks ]

Question 6
Showing full working, by first expanding the brackets, makine subject

6(4x +p) = 13

[ 3 marks ]



Question 7
Showing full working, by first subtracting 12from both sides, makethe subject

X
— + 12a = Tc
4

Write your answer without any brackets.

[ 3 marks ]

Question 8
Showing full working, makep the subject

50 + 4v = /sin(m)

[ 3 marks ]



Question 9
Quick 'In your head' Questions.

In each of the following, there is one manipulation that takes you from the questic
to the answer and so there is no need for any working.

(1) Make x the subject

X +mP =24 =
c
[ 1 mark]
(ii) Makex the subject
A = f
8cos(vk)
[ 1 mark]
(i)  Makexthe subject
1 m+3Vk
X  z+8
[ 1 mark ]
(iv)  Makexthe subject
1. a®+b?-5
X
[ 1 mark ]

Question 10
Without any working, maker the subject of the formula
wo 2
p

[ 2 marks ]



Question 11
Showing full working, by first subtracting I6from both sides, makethe subject;

s + 5k = 7m
X
[ 3 marks ]
Question 12
Showing full working, makex the subject;
f

— +4 = sn(w
~ (W)

[ 3 marks ]



Question 13
Showing full working, by first taking the reciprocal of both sides, makbe subject;

1 a2

X+5p 7+b

[ 3 marks ]

Question 14
Showing full working, by first adding &m to both sides, makethe subject;

3+rn—4km:u2

[ 3 marks ]



Question 15
Showing full working, by first adding 8 to both sides, makethe subject;
4

—— —-3h=9g-1
52 + X g

[ 3 marks ]

Question 16(Challenge !)
Showing full working, by first squaring both sides, makéhe subject;

VX+1 =2z+3

You may leave brackets in your answer.

[ 3 marks ]



Question 17(Challenge 1)
Showing full working, by first square rooting both sides, maitbe subject;

(x+5)2:m

[ 3 marks ]

Question 18(Challenge !)
Showing full working, by first taking the reciprocal of both sides, makbe subject;
1 3

vx 8

[ 3 marks ]
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4.2 Solutions (4.1 Optional Exit)

Answer 1
(1) X =+vm - 17 (i)
(i) x =5V (iv)
Answer 2
. 3 N sin(x)
() < (i) =2
(iv) 2 (v) V5
.. 1 5p
(vi) 8 + 3k (vili) 3+ V2
Answer 4
ax — 8Yn2+1 = 5k
ax = 5k + 8V n?+ 1
_ Bk+8vn?+1
B a
Answer 6
6 (4x + p) =13
24x + 6p = 13
24x = 13 - 6p
_13-6p
24
Answer 8
50 + 4v = 4/ sin(m)
50 = {/Sin(m) - 4v
o - Jsn(m - 4v
B 5

GCSE Mathematics
Algebra, Rearranging Formulae

X = —
23
8
X = —
11
[ 4 marks ]
1
(i) 7
(vi) =
JU
(ix) i
2 + arcsin(x)
[ 9 marks ]
Answer 5
V3x -7 = sn@+y
V3x = sn@+y+7
sni +y+7
V3
[3, 3 marks ]
Answer 7
X f12a=T7c
4
X~ 7 -12a
4
X = 28c — 48a
[3,3 marks ]

[ 3 marks ]



Answer 9

(i) x+n12=v2+%

X =V + 2 P
c

Answer 10

wo 2o n?
P

o

Answer 11

i+5k:7m
X

Answer 13
1 a2

X+5p 7+b
7+Db
2
7+ b
a2

X+ 5p =

(i) ———— =f

x = 8f cos(vVk)

(iv) 1 & +b%-5
X
X 1
1 a2+b2-5
X 1
a2 +b2-5
[ 4 marks ]
[ 2 marks ]
Answer 12
7f .
7+4_sm(w)
7—f:sin(w)—4
X
X 1
7t dn(w) - 4
B 7t
sn(w) — 4
[ 3, 3 marks ]
Answer 14
3+m — 4km = u?
X
3+ m = % + 4km
X
X B 1
3+m U2+ 4km
3+ m
© U2 + 4km

[3, 3 marks ]



Answer 15
4
—— -3h=9g-1
52 + X g
4
—— =0g-1+ 3h
58 +x 9
523+x_ 1
4 ~ g-1+3h
523+x:;
g-—1+3n
B 4
 g-1+3n
Answer 17
(x—5)2:m
X—5=+vym
X=5++vm

Answer 16

VvX+1=2z+3
2
X+1=(z+3)
x:(z+3)2—
Answer 18
1.3
Vx 8
Vx _ 8
1 3
8
X = —
Vx 3
square both sides
_ 64
9

[3, 3 marks ]

[3, 3 marks ]
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Lesson 5

GCSE Mathematics
Algebra, Rearranging Formulae

MINUS

Example
We begin by looking at a couple of ways of answering the following question.

Question:  Makex the subjectofa — 4mx — 5 = 8k

Method 1 solution: a—-—4mx -5 = 8k

Method 2 solution: a—4mx — 5 = 8k



Exercise 5.2

Question 1
Showing full working, by first multiplying both sides by 1, makex the subject

3+ VS = 17

Question 2
Showing full working, by first multiplying both sides by 5, makehe subject
8w — X
5

=h




Question 3
Showing full working, by first swapping the LHS and RHS, makine subject

1+w=4x-7

Question 4
Showing full working, by first multiplying both sides by 1, makex the subject

3
-2 _-E
P > z



Question 5
Showing full working, by first taking the reciprocal of both sides, makbke subject
1 k+ 4

dm — X 12

Question 6
Showing full working, by first swapping the LHS and RHS, makihe subject

4
w= 2 2
X




Question 7
Showing full working, by first expanding the brackets, makine subject

(12
X

Question 8
Showing full working, by first swapping the LHS and RHS, makihe subject

K+ 2w = =
3

Write your answer without brackets.



Question 9
Showing full working, by first subtractingw from both sides, makethe subject

&+7w:2v
5

Write your answer without brackets.

Question 10
Showing full working, by first multiplying both sides by 1, makex the subject

=

h+w
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5.3 Homework

GCSE Mathematics
Algebra, Rearranging Formulae

Question 1
Showing full working, makex the subject

kx — 12p = 5k

Question 2
Showing full working, by first multiplying both sides by 1, makex the subject



Question 3
Showing full working, by first expanding the brackets, makine subject

6(3x+2y)=22+1

Question 4
Showing full working, by first taking the reciprocal of both sides, makbke subject
w 1

K



Question 5
Showing full working, makex the subject

b-a=26- 1
X
Question 6
Showing full working, by first swapping the LHS and RHS, makihe subject
X
2 + 4m + 3s

Write your answer without brackets.



Question 7
Showing full working, by first adding 2x to both sides, makethe subject

s=.p - 5x

Question 8
Showing full working, by first expanding the brackets, makine subject

X
m(Z—Bp) = f



Question 9
Showing full working, by first swapping the LHS and RHS, makine subject
X +m
3+2h = ——
¥ 9

Write your answer without brackets.

Question 10
Showing full working, makex the subject
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5.4 Answers

GCSE Mathematics
Algebra, Rearranging Formulae

5.4.1 Solution to Introductory Example

Method 1
a—-4mx — 5 = 8k
x (1) x (-1)
-—a+4m™+5= - 8
+a +a
dnx + 5 =a - 8k
-5 -5
4 = a—-8k -5
+4m +4m
_ a—8k-5
X = dm
Method 2
a—-4mnx — 5 = 8k
+4mx + 4mx
a - 5= 4mx + 8k
PN ©
dnx + 8k = a—-5
-8k -8k
dnx = a-8 -5
+4m +4m
_ a—-8k-5
X = am




5.4.2 Solutionsto 5.2 Exercise

Answer 1 Answer 2
3 _
=y —1id X = 8W — 5h
3
Answer 3 Answer 4
1+w+ 272 3
X= ———— X = ————
4 p-Ez
Answer 5 Answer 6
X = 4m _ i X = ﬂ
B k+4 w2
Answer 7 Answer 8
1
X = —52 X = 21k + 6w
k+5
Answer 9 Answer 10
10v — 35w m?
X= ————— X = —
p 7+ w \/E
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5.4.3 Solutions to 5.3 Homework

Answer 1
B 5k + 12p
B k

Answer 3
‘- Z+1-1%
B 18

Answer 5
= 1
 6-b+a

Answer 7

VP -s

5z

X =

Answer 9

X=27+18 -m

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 2

X:g—7+?

Answer 4

Answer 6

X = 72 + 28m + 21s

Answer 8

4f + 12pm
m

Answer 10

1
X=4-—
u
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Lesson 6

GCSE Mathematics
Algebra, Rearranging Formulae

6.1 Squares and Square Roots

In algebra, thereis one golden rule for manipulating all equations
DO THE SAME TO THE WHOLE OF BOTH SIDES

The list of actions that can be done to both sides includes
o Square both sides
o Square root both sides

6.2 Square both sides Example
Showing full working, makex the subject of the formula

VX +3

s 9

6.3 Square Root both side Example
Showing full working, makex the subject of the formula
X2 + k
2m

= f



6.4 Exercise

Question 1

Showing full working, makex the subject of the formula
VX+w =5p

Question 2

Showing full working, makex the subject of the formula

x2+u=2h



Question 3
Showing full working, makex the subject of the formula

1 _s
vx 3
Question 4
Showing full working, makex the subject of the formula

i2+7f:h+k
X



Question 5
Showing full working, makex the subject of the formula

VX+5 7
— =
Question 6
Showing full working, makex the subject of the formula
2
Xs -7

= f

8d



Question 7
Showing full working, makex the subject of the formula

m-+x =0

Question 8
Showing full working, makex the subject of the formula

/c+p_4
=




Question 9
Showing full working, makex the subject of the formula

3mx2
p

=Kk

Question 10
Showing full working, makex the subject of the formula

VX2 + 5

w

=6



Question 11
Showing full working, makex the subject of the formula
2

w o xt+m
g 3+s
Question 12
Showing full working, makex the subject of the formula
3 z

VX+5 4t
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6.5 Quick 'In your head' Questions

GCSE Mathematics
Algebra, Rearranging Formulae

There are TWO operations to be done to both sides to get from question to answ
Try to do both in your head.
Do not write down any working.

Question 1
Makex the subject; VX+h =Kk

Question 2

Makex the subject; X2 - 6 = g

Question 3

Makex the subject; 2d = —

Question 4
Make x the subject

— + k = 4w

Question 5

Makex the subject; 5" =p 4+ 2



Question 6

Makex the subject; % = 10s
Question 7
Makex the subject; 8-x>=c
Question 8
— 2(,2
Makex the subject; X (k + p) =V
Question 9
Makex the subject; ﬂ = >
e 7
Question 10
1
Makex the subject; — = 9n
’ VX
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6.6 Answers

GCSE Mathematics
Algebra, Rearranging Formulae

6.6.1 Solutions to Square both sides Example 6.2
X = 16¢° — 3

6.6.2 Solutions to Square Root both sides Example 6.3

X = *£2mf — k

6.6.3 Solutions to Exercise 6.4

Answer 1

x:25p2—w

Answer 3

Answer 5
X = 49nf — 5

Answer 7

X = 49mP

Answer 9

X = *+ ﬁ
\ 3m

Answer 11

X:+JM_
- g

Answer 2

X =+v2h-u

Answer 4

X =ty —
h+k-7f

Answer 6

X = *x4/8df +7

Answer 8
c+p
16

Answer 10

X = +y36W2 -5

Answer 12
14412
X = — 5
Z
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6.6.4 Solutions to Quick 'In your head' Questions 6.5

Answer 1
x =K —h

Answer 3
X = 6dm
Answer 5

X ==
5

Answer 7

X=xv8-c¢C

Answer 9

_ 25¢€?
49

11
+p+2

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 2

X==x40+6

Answer 4
1
4w — Kk

Answer 6

x = 100 g

Answer 8

X:i L
k2 + p

Answer 10
3 1
-~ 81n?
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Lesson 7

GCSE Mathematics
Algebra, Rearranging Formulae

7.1 Making letters, other thanx, the subject

Example 1
Showing full working, makek the subject
3m + 10p - 8a2 1
k 6

Example 2
Showing full working, makem the subject

4+h_£
\' m 5




7.2 Exercise

Question 1
Showing full working, makea the subject

a
— = 5w
3

Question 2
Showing full working, makeu the subject

3 1

V+4 562+ Ts



Question 3
Showing full working, makew the subject

24 _ w2 m
4

Question 4
Showing full working, makem the subject

y =nmx+c¢C



Question 5
Showing full working, makec the subject

v c2-5 =3p

Question 6

Showing full working, makeb the subject
b
— -4 =2t +5
8

Write your answer without any brackets.



Question 7
Showing full working, makef the subject
3v

Vet =2

Question 8

Showing full working, by first multiplying both sides by 3, makéhe subject
32 - 2r +y

Write your answer without any brackets



Question 9
Showing full working, by first expanding the brackets, makéhe subject

h = S(i + 5)
w
Question 10
Showing full working, makep the subject
1  3a+2b
5p2  16c2

This document is a part of\athematics Community Outreach Projectinitiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votedépendent School of the Year 2020
© 2025 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



7.3 Solutions to Exercise 7.2

Answer 1

a = 75w

Answer 5

C = +9p% + 5k

Answer 7

92
f:v—sg

Answer 9
12
h - 15

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 2

15€2 + 21s— v
4

Answer 4

y-c¢C
X

m =

Answer 6

b = 16t + 40 + 32h

Answer 8
7=\ —2
6r + 3y
or z=+ =

Answer 10
4c
p==z
v 15a + 10b
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Lesson 8

GCSE Mathematics
Algebra, Rearranging Formulae
8.1 Isolation techniques

Photograph by Simon Wiffen

The GCSE examination often ha€laange of Subject question in which the
variable to be made the subject occurs more than once.

8.2 An Easier Example

Makex the subject; 2h + 3x = k® — 8x

8.3 A Harder Example

Showing full working, makex the subject
3+ 7X
4 + 5X




8.4 Exercise

Question 1
Showing full working, makex the subject

m+ 9x =4+ Db

Question 2
Showing full working, by first expanding the brackets, makine subject

6(X+ 4y) = 5(7c - 3X)



Question 3
Showing full working, by first making brackets, makehe subject

11 + mx = k2
Question 4
Showing full working, makex the subject

1 1

6x —y 13k — 5x



Question 5
Showing full working, by first multiplying both sides by, makex the subject

6(3m+x+ k2)
X

19 =

Question 6
Showing full working, by first adding 52 to both sides, makethe subject

8x2+m:W—5x2



Question 7
Showing full working, makex the subject

4(y+ 33X —-5) =x+ 1%

Question 8
Showing full working, by first expanding the brackets, makine subject

3(47 - ) = 7(2x + &)



Question 9
Showing full working, makex the subject

[+ 1
Y=V x-1
Question 10
Showing full working, makex the subject
X+ e
3 + 2wh

This document is a part ofMathematics Community Outreach Projectinitiated by Shrewsbury School
It may be freely duplicated and distributed, unaltered, for non-profit educational use
In October 2020, Shrewsbury School was votedépendent School of the Year 2020
© 2025 Number Wonder
Teachers may obtain detailed worked solutions to the exercises by email from MHHShrewsbury@Gmail.com



8.4 Solutions to Exercise 8.3

Answer 1
b-7m
5

Answer 3
K2
11+ m

Answer 5

18m + 6 k2
13

Answer 7

« = 13y + 20
B 11

Answer 9

_ ¥+l

X y2_3

GCSE Mathematics
Algebra, Rearranging Formulae

Answer 2
35c — 24y
21

Answer 4

1K +y
11

Answer 6

w-—-—m

X ==
13

Answer 8

1272 — 4%
41

Answer 10
e? — 18wh
23
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Lesson 9

GCSE Mathematics
Algebra, Rearranging Formulae

9.1 Test

Question 1
If I divide one side of an equation by 8, what must | do to the other side ?

[ 1 mark]
Question 2
Quick 'In your head' Questions.

In each of the following, there is one manipulation that takes you from the questic
to the answer and so there is no need for any working.

(1) Makex the subject; x — Th® = 4w

[ 2 marks ]
(i) Makex the subject; 159x = k
[ 2 marks ]
(ii)  Makex the subject; % =/ f
[ 2 marks ]
(iv) Makexthe subject;  — = 25
Ject X 82

[ 2 marks ]



Question 3
Showing full working, make x the subject

a+xk2: 13+s2

[ 3 marks ]
Question 4
Showing full working, by first expanding the brackets, make x the subject

5(7x—9y) = 1-

[ 3 marks ]



Question 5
GCSE examination question from November 2004, paper 4H, Q15
Makev the subject of the formula

m(v-u)=1I

[ 3 marks ]
Question 6
Showing full working, makex the subject

11lg+ 13 = 8 + 3b

[ 3 marks ]



Question 7
GCSE examination question from November 2007, paper 3H, Q11

Makex the subject of the formula
X-y=x+7

[ 3 marks ]
Question 8
GCSE examination question from January 2012, paper 3H, Q11

Makey the subject of the formula
3(y+2x—-1) = x+ 5y

[ 3 marks ]



Question 9
Showing full working, by first making brackets, makehe subject

17X + wx = p2
[ 3 marks ]
Question 10
Showing full working, makex the subject
1 1

8 — 5y  13h — 5x

[ 3 marks ]



Question 11
GCSE examination question from November 2006, paper 4H, Q4

Here is a pattern of shapes made from centimetre squares.

Shape Shape Shape
number 1 number 2 number 3

This rule can be used to find the perimeter of a shape in this pattern.

Add 1 to the Shape number and then multiply your answer by 2

P cm is the perimeter of Shape number

(a)  Write down a formula foP in terms ofn.

[ 3 marks ]
(b) Make n the subject of the formula in pdra ).

[ 3 marks ]



Question 12
Showing full working, by first squaring both sides, makéhe subject

J14x2 + v — 32 = 5x

[ 4 marks ]
Question 13

GCSE examination question from January 2014, paper 3H, Q16

Given that y is positive, makethe subject of

y =+ay?+n

Show clear algebraic working.

[ 5 marks ]



Question 14
GCSE examination question from November 2010, paper 3H, Q18

Makex the subject of
100 (y - x)
X

P =

[ 4 marks ]

Question 15
GCSE examination question from November 2009, paper 3H, Q11

Makea the subject of

P=+ab

[ 2 marks ]



Question 16
GCSE examination question from May 2012, paper 4H, Q10

Given thatr is positive, make the subject of the formula
_ 2
V =arh

[ 2 marks ]

Question 17
GCSE examination question from January 2013, paper 3H, Q12

Makeh the subject of the formula
A= 2rr (r + h)

[ 2 marks ]



Question 18
GCSE examination question from May 2009, paper 3H, Q13

Here is a cuboid with length width W and heighH.

L
W

The total surface areA, of the cuboid is given by the formula
A=2(LW+ HW + HL)

(a) A=70 W=4 H=2
Work out the value of

[ 3 marks ]
(b) Make W the subject of the formula

A =2 (LW + HW + HL)

[ 4 marks ]



Question 19
GCSE examination question from May 2014, paper 3H, Q17

Makex the subject of; y =4 ZXX +11

[ 4 marks ]

Question 20
GCSE examination question from June 2011, paper 4H, Q15(c)

Makeq the subject of the formula

p=+aq-5

[ 2 marks ]



Question 21
GCSE examination question from May 2006, paper 3H, Q20

Make R the subject of the formula
A= a(R+r)(R=-r1)

[ 4 marks ]
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9.2 Answers

Answer 1
Divide the other side by 8

Answer 2
(i)

2
X =4w+ 7h
(iit)
X = 9./

Answer 3

13+ 2 - a
k2

Answer 5
| + um
m

Answer 7
7+y
2

Answer 9

P

- (17 +w)

Answer 11

(a)

P=2(n+1) or P=2n+2

(b)

P
n=—-1 or n=
2
Answer 12
v — 3¢?
X = £y ———
11

GCSE Mathematics
Algebra, Rearranging Formulae

k
X = ——
159
(iv)
3 A
 m+ 2s
Answer 4
(o L u? + 45y
B 35
Answer 6
3b — 11g
B 5
Answer 8
B 5x — 3
y=""
Answer 10
13 + by
B 13
Answer 13
3 n
Y=\y1_-a

(Toldy is positive )



Answer 14

Answer 15
(- 1oy L. P
(P + 100) b
Answer 16 Answer 17
Y; A - 2712
r =4 — h= ———
7 h 2mr
A
or h=—-r
2nr
Answer 18
(a)
L=4.5
(b)
A - HL
-2 for example
(L+H)
Answer 19 Answer 20
1+ y2 2
Z -2 q=(p )
Answer 21

R =

I+

[A L2
JU
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