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Substitution, Solving & Rearranging Equations (F)

A collection of 9-1 Maths GCSE Sample and Specimen questions from AQA, OCR, Pearson-Edexcel and WJEC Eduqgas.
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1. Solve.
x%* = 26
C =25

3x2 =75

—
—

2. Solve.

20 = |2
=4

3. Here is a formula.

T =5r + 3u

Work out the value of T whenr = 8 and u = 9.
’.-=4—O+Z'7

A B Cc
y="6x x=%y y=%
D F
x:g < y=6x y=%2+2

Choose the correct letters to make this statement true.

Equation B and equation are equivalent.
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5. Solve.

5x = 2x + 18

3x =%
x =6 A

.............................................. [2]
6. (a) Solve.
(i) 2x = 18
(@)() x =..... q ....................................... [1]
(i) x+2=5
(i) x = 3 ......................................... [1]

X
(iif) 3= 15

(b) (i) Find the value of t when g =4 and h = 7.
t=12g - 5h
£ =1ax4 ~5xt
=42-35 (b)) t = IS [2]

(ii) Rearrange to make r the subject.

4r-p=q
\ =
Av :‘7%—9 ) J

,7
7. Show that 3r = 2(5k? — 2r) can be rearranged to k = 1—2

3(’:\0\'3 -4 2.

F¢ :‘-\OK’L \(?F [4]
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8. Find the value of a — b whena = 3 and b = -2.

2--2 =5 »

9. Solve.
3a+ 10 =a + 40

2a +\O0 =40
20.=30 a = \6 ............................... [3]

10. Here are three expressions.

You must show your working.
L x*@ = "l?-

—e =-3 -Q-Q:-S 2]

=1
11. Kelly is trying to work out the two values of w for which 3w - w3 = 2
Her values are 1 and -1
lHwi=d,  3xd=(1)=2

Are her values correct?
You must show your working.  |fiw=-1, 3x4((=1)=u(l=1)) =231 =
N’ — b A\ \Di = ) N\ e —

iThereforeYonlylonelofithelvalueslislcorrect]
[2]
12. Solve4x + 5 =x + 26
A+ = 2b
A = 2\
>x =T - _77'
[2]

13. Solve 3x -5=9

3x = |4 ,
= _“3‘ _4—/_3
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14. f = 5x + 2y {=65%w34+24-2 QJustMaths

x=3andy = -2 - -
Find the value of f. -g_ ‘\T 4_

15. = ~+s
Make p the subject of this formula.
9-s=1
\— = —S
r(g-5)=p 1y ) 2]

16. Here is a number machine.

mput — » x 3 I —4 - » output

(a) Work out the output when the input is 4

G- s

....................................................... [1]
(b) Work out the input when the output is 11
(W) =3 =
....................................................... [2]

(c) Show that there is a value of the input for which the input and the output have the

same value. 31_4. =
Px =4
=2 [2]
17. Solve 3x + 7 =1

RBx=-6

18. f = 6, g=>5
Work out the value of 3f - 2g

Bxb =245
12 —10 P
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19. Solve 5p = 3p + 8

20=2%

t
20. Make t the subject of the formula Y = = — 2a

yo =5
Jr =3

3(3‘\'20\:[: ....................................................... [2]

21. (a) Alan is looking at number machine problems.

He says,

“If I know y I can work out x. I subtract 3 then I add 5.”

¥

Does this method work?

Give a reason for your answer.
\Yesabeca-usexyou‘are.domg ithejinverse,of(addition;and
subtraction. [1]

(b)
OSENNG
He says,

“If I know d I can work out c. I divide by 3, then subtract 5.”

Does this method work?

Give a reason for your answer.

No/because)you needjto,do)thejinverse of(+5)firstiandjthen
do,thejinverse,ofix5.

[1]
22. Solve 5w - 11 = 24

Sw =55
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23. A company has bikes for hire.

The cost, £C, to hire a bike for n days is given by the formula
27
C=12 + ” (n-1)

(a) Wriqown the cost to hire a bike for 1 day. C -:_\?_

[1]
(b)
\1 s Qj" X (3 Special offer —+> ?Xq - ég
A’ Hire a bike for £9 per day
5250
Is it cheaper to hire a bike for 7 days using the special offer?
You must show your working.
No, it{is;£10.50,cheaper:tojuse,the,normaljformula.
[2]
(c) The graph shows the cost to hire a bike for one to five days at a different
company.
A
40 EBL
30 i
Cost, - a8
£C ¥
20 EBCS
10 f
0 >
0 1 2 3 4 5

Number of days, n
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The cost, £C, to hire a bike for n days using this company is given by the formula
C=a+b(n-1)

Work out the values of a and b. q g
a= b= [3]

24. Here are two number machines, A and B. SimultanerAus)\e‘gJuations

Input OQutput

W

A x T

C o~

Both machines have the same input.

_4

—C
O

W

Work out the input that makes the output of A three times the output of B.

Fx—a=3Y -0

Sx+ra2=y

3x-3y=4 >0 2<=-\10
3x—9=-2 x = =
°4:x—3;|=—6">@ i

[4]
25. Solve 4(x + 5) = 15
o+ 20 =12 .
' A\—_L_:-—'S .’.I."”A%— = -\4

[3]
26. Work out the value of 5x + 9y when x = 7andy = -2

Sx3F+Ar-2

2 -13 1
27. Solve 4x - 5 = 17 ‘-7-
x=2Z ox =55 [2]
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28. Here is a formula.
1
V ==x%h
2
Work out the value of V when x = 11 and h = 6
2
\/:-,I-Xll A \l =363
2 [2]
29. Solve 12x = 3

Circle your answer.

[1]

[1]
1
X = -9 X = - X =4 X = 36
4
30. You are giventhata=3and b =5
Tick whether each statement is true or false.
Give a reason for each answer.
Statement True | False Reason
3xs = |6
ab=135
2 — 60O
262 =100 \/ ZX 5 - 5
[2]
31. (a) Solve 4x = 16 o = 4’
[1]
(b) 50|ve§=4 :j: Z_O
(c) Solve 5a —8 =17 5& = Q_'O
o.=5
[2]
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32. Using the formula below, find the value of k when p = 50 and q = 10.
You must show all your working.
2q = p - 10k

2%10 =50 —\10K
20 = SO0 -10K
1ok =50-20 x=3

[3]
33.(a) Solve4c + 5 =11
Ac =6
C=1.5 c= \5 .............................. [2]
(b) Solve 5(e + 7) = 20
SR+36=20
Se0 =-1% ) —3 ,
Q - _3 S s rrssarsssa s ssr s [ ]
34. Make t the subject of the formula w = 3t + 11
W) -\ = 3
W-\\ =(C
2=t 2
35. (a) Solve f+ 2f + f= 20
Af =720
(=%
f=.§ ................................................. [1]

(b) Solve 18 - m =6
1=+ M

.= MN m =\2- ................................................ [1]
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36. Complete this table of values.

3n+2

12

47

37. Solve X -7 =56

Circle your answer.

X =8 X = 49

38. Here is a number machine.

Input

X = 56

W

s

a) Work out the output when the input is 12

Swi2 -3 =57%

b) Work out the input when the output is 27
@#+3+5=6

c) Write y as an expression in terms of x.

3——-61-—3
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39. Work out the value of 4(2x + 3y) when x=8 and y=-3

LAVANS ENSD))
4(6-) 4x3=2

40. This formula works out the tax you pay.

[2]

T =0.2(E — 10 600)
T is the tax you pay in pounds.
E is the amount you earn in pounds.

a) How much tax do you pay if

you earn £20 0007
202 (20000 THHO
T=0.2x1400 [2]

b) What is the most you can earn without paying tax?

\ OO0
[1]
c) Alison pays £5200 tax.

Work out the amount she earns.

G200 =0.2(€ -10600)

26000 = € - 10600
E 236600 (3]

41. Solve x2 = 30.25

X= WCJ’

Xx=56.6 6r -G.g [2]

42. Solve 2?" +1=13

Zx=2  Ix=60 o¢.=30 [3)
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43. The area of an ellipse, width a and height b, is given by

tab

4

<«—a —>

A rectangular photograph measures 15 cm by 10 cm

It is put into a frame as shown.

N
10 cm Not drawn
accurately

W

< 15¢cm >

The part of the photograph that can be seen is an ellipse.

Work out the percentage of the photograph that can be seen.

Ellipse X4100 O'l"?x_ll_xlo XIS X\DO [3]

Rectangle \Q X \5
(0
=3%.57,
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CREDITS AND NOTES

Q | Awarding Body | Q | Awarding Body | Q | Awarding Body | Q | Awarding Body
1 OCR 15 | Pearson Edexcel | 29 AQA 43 AQA
2 OCR 16 | Pearson Edexcel | 30 AQA
3 OCR 17 | Pearson Edexcel | 31 WJEC Edugas
4 OCR 18 | Pearson Edexcel | 32 WJEC Edugas
5 OCR 19 | Pearson Edexcel | 33 | Pearson Edexcel
6 OCR 20 | Pearson Edexcel | 34 | Pearson Edexcel
7 OCR 21 AQA 35 | Pearson Edexcel
8 OCR 22 AQA 36 | Pearson Edexcel
9 OCR 23 AQA 37 AQA
10 AQA 24 AQA 38 AQA
11 AQA 25 AQA 39 AQA
12 | Pearson Edexcel | 26 AQA 40 AQA
13 | Pearson Edexcel | 27 AQA 41 AQA
14 | Pearson Edexcel | 28 AQA 42 AQA
Notes:

These questions have been retyped from the original sample/specimen

assessment materials and whilst every effort has been made to ensure there F
are no errors, any that do appear are mine and not the exam board s (similarly

any errors I have corrected from the originals are also my corrections and not Support * Research ¢ Innovate

Please also note that the layout in terms of fonts, answer lines and space given , in .
. Enjoy ¢ Participate * Achieve
to each question does not reflect the actual papers to save space.

These questions have been collated by me as the basis for a GCSE working
party set up by the GLOW maths hub - if you want to get involved please get
in touch. The objective is to provide support to fellow teachers and to give you
a flavour of how different topics “could” be examined. They should not be used -

to form a decision as to which board to use. There is no guarantee that a topic
will or won't appear in the “live” papers from a specific exam board or that

examination of a topic will be as shown in these questions.

Links:

AQA http://www.aqga.org.uk/subjects/mathematics/gcse/mathematics-8300

OCR http://ocr.org.uk/gcsemaths

Pearson Edexcel http://qualifications.pearson.com/en/qualifications/edexcel-gcses/mathematics-2015.html

WJEC Edugas http://www.edugas.co.uk/qualifications/mathematics/gcse/

Contents:

This version contains questions from:

AQA - Sample Assessment Material, Practice set 1 and Practice set 2

OCR - Sample Assessment Material and Practice set 1

Pearson Edexcel — Sample Assessment Material, Specimen set 1 and Specimen set 2

WIJEC Edugas - Sample Assessment Material
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