\

Work out 5-9

s

(Total for Question 1 is 1 mark)

Work out -7 +4

-3

(Total for Question 2 is 1 mark)

Work out -8 —-10

— | ¥

(Total for Question 3 is 1 mark)

Work out -2+-11

(Total for Question 4 is 1 mark)

Work out 7—-9

/ 6

(Total for Question 5 is 1 mark)

Work out -5--12

Z

(Total for Question 6 is 1 mark)

Work out -5+ 8

2

(Total for Question 7 is 1 mark)

Work out 16 —-4

20

(Total for Question 8 is 1 mark)

J




9 Here are four numbers.
<5 -4 4 #5
Write one of these numbers in each box to make a correct calculation.
—51 4|~ ¢ = -9
e A ¢
_ (Total for Question 9 is 1 mark)
10 Here are four numbers.
-7 -2 2 7
Write one of these numbers in each box to make a correct calculation.
2\ +|~7 = -5
o [=7] + [Z]
(Total for Question 10 is 1 mark)
11 Here are four numbers.
-8 -2 2 8
Write one of these numbers in each box to make a correct calculation.
%
| p
=3 - 2| = -10
L]
e 7] -
(Total for Question 11 is 1 mark)
12 Here are four numbers.

-9 -3 3 9

Write one of these numbers in each box to make a correct calculation.

71 -1-3 = 12

3] — (Total for Question 12 is 1 mark)

)




\

13 Work out 5x-4
(Total for Question 13 is 1 mark)
14 Work out -7x3
-2
(Total for Question 14 is 1 mark)
15 Work out -2 X -6
A
(Total for Question 15 is 1 mark)
16 Work out -4x9
— 56
(Total for Question 16 is 1 mark)
17 Work out -32+4
— 3
(Total for Question 17 is 1 mark)
18 Work out -25+5
(Total for Question 18 is 1 mark)
19 Work out -42 + -7
(Total for Question 19 is 1 mark)
20 Work out -2 x4 x-9
— 3 x -9

ZZ

(Total for Question 20 is 1 mark)

/
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21 _
4 -3| = -12
Write a number in the box to make a correct calculation.
(Total for Question 21 is 1 mark)
22
-10 21 =1-20
Write a number in the box to make a correct calculation.
(Total for Question 22 is 1 mark)
23
Write a number in the box to make a correct calculation.
(Total for Question 23 is 1 mark)
24
-2 8 | = -16
Write a number in the box to make a correct calculation. _
(Total for Question 24 is 1 mark)
Write a number in the box to make a correct calculatioﬁ.
(Total for Question 25 is 1 mark)
26

27

-3| =9

Write a number in the box to make a correct calculation.

(Total for Question 26 is 1 mark)

J




27 Here is a number sequence.
|
e 1] -y =T
Fill in the missing boxes to continue the sequence.
(Total for Question 27 is 2 marks)
28 Here is a number sequence.
' 5 1
20| |-12| | 4| | 4| /2'
Fill in the missing boxes to continue the sequence.
(Total for Question 28 is 2 marks)
29 Here is a number sequence.
=781 |5
Fill in the missing boxes to complete the sequence.
(Total for Question 29 is 2 marks)
30 Here is a number sequence.

25

10

_.5

Fill in the missing boxes to complete the sequence.

(Total for Question 30 is 2 marks)

/
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31 The temperature in Glasgow one day was -4°C
The next day the temperature was 3°C lower.
Work out the new temperature. ,
—/ e
(Total for Question 31 is 1 mark)
32 The temperature in London at midnight was -3°C
By 11 am, the temperature had risen by 5°C.
Work out the temperature at 11 am.
2 e
(Total for Question 32 is 1 mark)
33 The temberature in Leeming at midnight was -2°C
The temperature in Leeming at midday was 8°C
Work out the difference between the temperature in Leeming at midnight and midday.
O
(Total for Question 33 is 1 mark)
34 The table shows the temperature in four cities on a day in January.

Lonn
New York
Tokyo 5°C
Oslo -4°C

(a) Write down the name of the city with the lowest temperature.

OAYA,

(1)

(b) Work out the difference between the temperature in New York and the temperature in Tokyo.

~ o

(1)

The next day the temperature in New York increased by 3 °C.
(c) Work out the new temperature in New York.

/ | °C
(M
(Total for Question 34 is 3 marks)

/
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35 The table shows the temperature at midnight and midday on January 2™ 2020 in four cities.

Murmank ’ -9°C -6°C
Budapest -3°C 4°C
Paris 4°C 8°C
Prague -4°C 1°C

(a) Write down the name of the city with the lowest midnight temperature.

MU{MCU’IS'/(

(1)
(b) Which city had the greatest rise in temperature from midnight to midday?

Budapest
Y
(¢) Atmidnight, how many degrees colder was Murmansk than Paris?

/.5 °C

()
(Total for Question 35 is 3 marks)
36 The table shows the temperature at midnight on 1 December 2019 in cities.
Helsinki -6°C
Berlin 3°C
Utrecht -2°C
Rome 1°C
(a) Write down the name of the city with the lowest temperature.
He/sink
_ (D
(b) Work out the difference between the temperature in Utrecht and Rome.
7.
(D)
(Total for Question 36 is 2 marks)

J
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1 (@) Simplify x*xx

=

(b) Simplify (5y)°

(c) Simplify -

.............................

.............................

)
(Total for question 1 is 3 marks)

2 (a) Simplify &’ xa

1N

(b) Simplify (4b%)’

(c) Simplify d°+d*

QPAZC X ‘-ngc X

.............................

3 (a) Simplify 2m’ x 5x°

(b) Simplify 15p°*+3p*

(Total for question 3 is 3 marks)

/




f

4 (a) Simplify (£)*

(b) Simplify 12mn° + 3mn’

................................................

(Total for question 4 is 3 marks)

5 Simplify 5m?n’ x 3mn*

................................................

(Total for question 5 is 2 marks)

6 (a) Write down the value of 57

(b) Write down the value of 5°

.............................

(1)

(Total for question 6 is 2 marks)

7 Work out the value of 52 x 2°

25X

................................................

(Total for question 7 is 1 mark)

_/
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8 Write down the value of 27

............................

(Total for question 8 is 1 mark)

9 yxy=y

(a) Find the value of a.

(y4)b - ylZ
(b) Find the value of b.

.............................

(Total for question 9 is 2 marks)

6
10 (a) Given i = 8
X

Find the value of a.

(b)  Simplify (2m?)*

.............................

(Total for question 10 is 3 marks)




11

4, a5
(a) Write 3 X23

7

-

ENR
2
g .
(b)  Write down the value of 37

(c) Write down the value of 3°

7

as a power of 3

.............................

Y
(Total for question 11 is 4 marks)

3

é‘_ =

o f

2’ x27?
12 Work out the value of T
2 7
27 2/
(Total for question 12 is 2 marks)
13 Work out the value of (22)*

(Total for question 13 is 1 mark)




4 D

14 (a) Simplify p’xp’
(b) Simplify (4ab’)’ /O (1)

¢
3
64a b
7 @
(c) Simplify 16m'n’
4m’n
Y 2
@)
(Total for question 14 is 5 marks)
e Y4 X
15 1000°=10° (/O’) = /0
Find the value of x. /2 x
107 = /0 v,

(Total for question 15 is 1 mark)

3
16 Work out the value of 2 X2

25
¥
- /
A
2 L

17 Write down the reciprocal of 8

(Total for question 17 is 1 mark)

NGl /
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18 (a) Simplify 9p* x 2p?
I /9(])
- 7 {
2
© p’xp’=p?xp’
Find the value of y
s 2
/Q =5 /9 ! X /D 7
)
(Total for question 18 is 5 marks)
19 10°=1
Write down the value of x.
(Total for question 19 is 1 mark)
20  Write 5'x5 asapowerof5
5 5
(Total for question 20 is 1 mark)
21 Write down the reciprocal of 2

/

—

....Z'.-....un..-. e

(Total for question 21 is 1 mark)

/
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22 (a) Simplify 5¢’d° x 2d
N 2 , 4
[Ocel ..
: 5 M
(b) Write 64 x 4> as a power of 4
; - g
3 5
§L X §L = % % 8
o " 3 5\2 (2)
(c¢) Simplify p* x (p°)
? /0
3
i '
: /3
s
(Total for question 22 is 5 marks)
23 p9 X pS =px
Write down the value of x
(Total for question 23 is ?mark)
. ) 1
24 Write down the reciprocal of 3
(Total for question 24 is 1 mark)
25 Simplify P47
4p3q6
5
{.
,Mi 5r
A [
K ‘27
247 1
5c
S B
(Total for question 25 is 2 marks)

Ok, 2,5;"?'/ J




I
1  Find the value of 37 < 'F \9

2)

__(Total for question 1 is 1 mark)

i -1
' 2 Find the value of (%)
5
/[r—
B . __ (Total for question 2 is 1 mark)
-3 Find the value of 5%
|
—
s
_(Total for question 3 is 1 mark)
4 Find the reciprocal of 3
[
)
. __(Total for question 4 is 1 mark)



1 & 3gquace (oot

5  Find the value of 100*

' 9  Find the value of 36 ?

............ (O

f 1

' 6 Find the value of 642
i (Total for question 6is 1 mark) |

1 1

7 Find the value of 497
... (Totalfor question7is1 mark)

1

8  Find the value of 817

... . (Totalfor question 8is 1 mark)

4 Squacre oot and Ll

.................................

________(Total for question 9 is 1 mark)




- wlo e &
10  Find the value of 643 5 &= oo

.................................

___(Total for question 10 is 1 mark)

1
' 11  Find the value of 8°

______ (Total for question 11 is 1 mark) _

1
12 Find the value of 27°

.................................

________ (Total for question 12 is 1 mark)

1
3

' 13  Find the value of 125

.................................

... (Totalfor question13is 1 mark)
& Cwdoe Yook and Llip

14  Find the value of 64 °

. -

____(Total for question 14 is 1 mark) |




15 Find the value of 64 ° eeF, =1 P

-2

()
(16) o

_____(Total for question 15 is 2 marks)

| . 2 o cuwe (oot ond Square
' 16  Find the value of 125°

()

________(Total for question 16 is 2 marks)

_2
17  Find the value of 8 3

()"
() ,

.................................

. (Total for question 17 is 2 marks)

2

' 18 Find the value of 27 *

©N
(ay” |

.................................

__(Total for question 18 is 2 marks)

2
19  Find the value of (8x°)°

(@)

. (Total for question 19 is 2 marks)



2

{20 Find the value of [-24 |3
| 125

&)

| &
22

3

21 Find the value of (%) 2

C e\
&4

|
© [to

i 22  Find the value of _§_
i 27

2y’
=)
25 Find thevalue of (%)—
)
&

' 24 Find the value of V2 x8x10%

“Tiexi0"

QxlOg

(Total for question 20 is 2 marks)

___(Total for question 21 is 2 marks)

............... S

__(Total for question 22 is 2 marks)

_ (Total for question 23 is 2 marks)

(Total for question 24 is 2 marks)



|25 Find the value of ¥4 x 16 x 10"

3m15

Lx 107

26 Giventhat3 xy3 =3
i Find the value n. %
) 4 -

3 x 3 =3

27  Giventhat3 x V27 =3"
Find the value ».

3'x (3
3 x 37 = 37

_(Total for question 25 is 2 marks)

__ (Total for question 26 is 2 marks)

28  Given thatx = 2? and y = 2¢

Express in terms of x and/or y,

®n 2 02,0)( 26&

G 27

Gii) 20"

.................................

____ (Total for question 28 is 3 marks)



29 Giventhat3™=0.2
Find the value of (3")

5= %
3n: 5
(3) L5

.. (Total for question 29 is 2 marks)

1 30 Giventhat 57 =0.5
Find the value of (5"

-n _ |
5 ==z

(5)=%¢ <

S , (Total for question 30 is 2 marks)

31 Giventhat4"=8
' Find the value of n.

e (Total for question 31 is 2 marks)

32 Given that 47 =32
i Find the value of ».

y = 3
2% =2’

— D 2D
,,L_:~Q,§ )1/:"2—«5



1

2

A rectangle has a length of 21cm, to the nearest cm, and a width of 5.3cm, to the nearest mm.

(a) Work out the upper bound for the perimeter of the rectangle.

“emmert { + et
2o T a2 sn ’[53 T‘S-*
go.5  *S 525 5.35

aCa1.5) + 2(5.25)

(b) Work out the lower bound for the area of the rectangle.

10.5 X 5.5

__(Total for question 1 is 4 marks)

A circle has a radius of 5cm, to the nearest cm.

(a) Work out the lower bound for the circumference of the circle.

Give your answer in terms of 7.

”Tm 277 (4.5
K-S 5.5

(b) Work out the upper bound for the area of the circle.

Give your answer in terms of .

2

T (5:5)

_ (Total for question 2 is 4 marks)



| 3

A rectangular field has a length of 105 metres, to the nearest 5 metres, and a width of 53 metres, to the
nearest metre.

(a) Work out the lower bound for the perimeter of the field.

(b) Work out the upper bound for the area of the field.

\oc‘y T o5 T Tuio 545 T 5i3 T :;‘—Lf-
Lo2.5 67.-5 545 53 5
a(ica =) + 2(52.9) 210

............................................

1o7.5 x 925

............................................

5751.22

4 Acircle has a radius of 5.36cm, correct to 2 decimal places.

(a) Work out the lower bound for the circumference of the circle.

| rems——

Give your answer to 2 decimal places.

f t i
S-B‘ST 5.3¢ | 527

2. 055 5369 2T (CB ' 365)

............................................

(b) Work out the upper bound for the area of the circle.

Give your answer to 3 significant figures.

7 ( 5.365)2

s (Total for question 4 is 4 marks)




s = 4.15 correct to 2 decimal places
t = 2.516 correct to 3 decimal places i i =

Work out the upper bound for v. (ow-er t
Give your answer to 3 decimal places.

S (@

— | i

! AN ! ¢ 1 7N —
Ll o ) .15 “lée 5 =15 Tz.sw 5177

Y. 145 4155 21.5155 2.9165%
4. 155
21.5195%
| 6D 2L

.............................................

(Total for question 5 is 3 marks)

= 5.92 correct to 2 decimal places

R = 12356 correct to 3 decimal places uppec V = upper T « apper R
Work out the upper bound for V.
Give your answer to 3 decimal places.

A =
i i 2 " \
( : AN { \ | N T
59| 7\ 592 } 5a3 \2.3557 12 .356 12.357
5.91S 5.925 12-3355 12.3565

§.925 x /2.3565S

(Total for question 6 is 3 marks)




=

a = 5.3 cm correct to the nearest mm
b = 8.2 cm correct to the nearest mm

Calculate the lower bound for c.
You must show all your working.

Give your answer to 3 signiﬁcant figures.

rg;LT cs’-bw S 4

sas 525

fl

o

' T
.\T ‘gg/‘ 3.3
RS 3-*~S

[(525)°

=

- (8-)5)2

(Total for question 7 is 4 marks)

a = 4.1 cm correct to the nearest mm
= 10 cm correct to the nearest cm

Calculate the lower bound for b.
You must show all your working.

Give your answer to 1 decimal place.
a\.

ST

/*os kS

(7-5)°

(Cowff b)

Y

bt = ¢
(e

<

T

A

oS

.—(L{'./g)a



12 correct to 3 significant figures

9 E E=8
‘ T = 9.2 correct to 1 decimal place

By considering bounds, work out the value of P to a suitable degree of accuracy.

Give a reason for your answer. .
l‘ : + L f
FUL T ?lD_T T2 9.1 / 7.27 7-3
R4 -5 $12.5 7.15 7.5
= Lbuav‘allfz—
_ P B Co P =
weper £ S e =
- F12-5 _ g 1.5
Q.15 9. 2SS
= 88 . 1973 142\ = §772972971°3
90

__(Total for question 9 is 5 marks)

2.7 correct to 3 significant figures
.294 correct to 3 decimal places

= S g
! h=9

By considering bounds, work out the value of f to a suitable degree of accuracy.
Give a reason for your answer. 4

{

2 .69 12-773
9.2935  2.2945

PP 9
wppes = S J Lowwe 9

(o =
e (DWVJD 'JFF‘V.A

__,,_..___W  Jiree

- . 254216337 = 0.3%2 66543

pey

Both rownd to 0-28 (24p) 25))

___(Total for question 10 is 5 marks)



1

F= 25.14 N correct to 2 decimal places
A = 4.29 m’ correct to 3 significant figures F
p==
A
By considering bounds, work out the value of p to a suitable degree of P = pressurc
accuracy. F - forcc
Give a reason for your answer. _
= A = area
A
1 < 5o ‘ —
| L N \
= o T 25195
25,135 2545 4285 .25
p - v D Lo 1o = L= O
s ¢ i lower A vppe- A
- A3S
25,145 i =
¢4.25S “4- > -
~ 52153 -
= & g6gld44ET/ 5. % c¢

Botir round o 5.7 (25} //d‘a>

... (Total for question 11 is 3 marks)

12
F= 20.81 N correct to 2 decimal places
P = 5.12 Nm” correct to 3 significant figures F
P=7
By considering bounds, work out the value of A to a suitable degree of p = pressurc
accuracy. Pes F = force
Give a reason for your answer. /4 N A A= apas
F rooe
. i { ¢ i
1 1] \ ‘ N \ '\
20.80 Tlo 31 W 2 X% 5.1t Ss.rz.T A3

20.805 20.31V5 5015 5125

_ 20.805
— RIS wer A= 287"
5.i11S

S 4. 059S12195
= #.667403715

Both cound to &l (,ZS}/I"'P)

— AL fOr uestion 12 35 3 macks)



13

V=1 42as
v = 35.2 correct to 1 decimal place
a = 9.8 correct to 1 decimal place
s =60.35 correct to 2 decimal places
Work out the upper bound for u.
Give your answer to 3 significant figures.
v’ — oS = o
\F/?‘ — 2 a3 = <
= » 2
Q,PP‘QA' L — \I(qpp_e’( v) - Q( |ow €r a)('owﬂf S)

v oL 3

T ——t L PPV A
35.1 T 35.2 W 35.3% 97 | 4.8 I 19 C—»O-B%) @055/\ 6684

35.15 3525 Q.95 935S 60.3%5 £06.355

wpper u = J (35.25)" - 2(q75)(e0 345)
c g V1R TITOOR

= 2.\ (3st)

e ___(Total for question 13 is 5 marks)
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1  There are 12 boys and 15 girls in a class.
One boy and one girl will be selected to represent the class on the student council.
Work out the total number of ways of choosing a boy and a girl.

i
!
i
i
i

i

L x |5

(Total for question 1 is 2 marks)

2 There are 17 boys and 14 girls in a choir.
One boy and one girl will be selected to sing a duet.
Work out the total number of ways of choosing a boy and a girl.

17 X 1

..................................

(Total for question 2 is 2 marks)

3  There are 14 boys and x girls in a choir.
One boy and one girl will be selected to sing a duet.
Taylor says there are 152 different ways of choosing a boy and a girl.

Could Taylor be correct?
You must show your working.

lfpx =152
Y~ = /Jo. 857 .-

/ bodivisible b
Taylor connot be correck. 1562 15 no .

14 .
(ﬁou Cannot hart O0.§57 oF o 3”6)

(Total for question 3 is 2 marks)
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4

-~

There are 5 starters and 6 main courses in a restaurant.

Work out the total number of ways of choosing a starter and a main course.

5% 6

.................................

(Total for question 4 is 2 marks)

5 There are 4 starters, 7 main courses and 4 desserts in a restaurant.
Work out the total number of ways of choosing a starter, a main course and a dessert.
Lb-x 7 x W
(Total for question 5 is 2 marks)
6  There are 5 starters, 6 main course and x desserts in a restaurant.

Riley says there are 130 different ways of a starter, a main course and a dessert.

Could Riley be correct?
You must show your working.

A0 = 130
~ = 43

R}l@j Cannor e covreek . X would— hane
o Le o whele Ao es

A

(Total for question 6 is 2 marks)
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7 A meal deal includes a sandwich and a drink.

There are 5 sandwiches and 7 drinks to choose from.

Work out the total number of ways of choosing a sandwich and a drink.

5 x 77

(Total for question 7 is 2 marks)

8  Mr Idris has 5 pairs of trousers, 9 shirts and 3 ties.

Work out the total number of ways of choosing a pair of trousers, a shirt and a tie.

5 x99 x S

(Total for question 8 is 2 marks)

9  There are 8 sandwiches and x drinks to choose from for lunch.
Pat says there are 96 different ways to choose a sandwich and a drink.

Could Pat be correct?
You must show your working.

Tx — T6
-~ = |2

Fa,l- Conld Le covr€elt. X (,ow(cl Le )2 .

(Total for question 9 is 2 marks)
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10 There are 52 cards in a deck.

Peter is going to give one card to Casper and one card to Kelly.

How many different ways are there of going this?

52 x S

(Total for question 10 is 2 marks)

11 There are 52 cards in a deck.

Angel is going to give one card to Ben and one card to Chris and one card to Dylan.

How many different ways are there of going this?

52 x

5 |

X

B O

/] 32 600

(Total for question 11 is 2 marks)

i



12 There are 52 cards in a deck.
Tom is going to give two cards to Jay.

How many different pairs of cards could Jay get?

5 X = |/
[

2

13 There are 30 students in a class.
Two students are going to be selected to receive a prize.

How many different pairs of.twe students could be selected?

20 X 29

e

2

(Total for question 13 is 2 marks) §
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§ 14 There are 10 teams in a football league.
!

Two teams are going to be chosen at random to play a match.

Work out the number of different matches that could take place.

) O X 9
e
2

(Total for question 14 is 2 marks)

15 There are 8 teams in a competition.
Each team will play every other team once.

Work out the total number of games played.

? x

e

2

(Total for question 15 is 2 marks)

!



g There are 10 people in a room.

Work out the number handshakes that take place.

Jo X 9

- —

2

Each person shakes each other person's hand once.

(Total for question 16 is 2 marks)

Each person shakes each other person's hand once.

i
i
|
{ 17 There are 20 people in a room.
i
?
|

Work out the number handshakes that take place.

[ 20 X 19

2

.................................

(Total for question 17 is 2 marks)
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Simplify ~ 3x+4x—2x
T2 - 2o

- (Total for question 1 is 1 mark)

~

5 w4

Simplify 3m+3m

6m

(Total for question 2 is 1 mark)

Simplify ntntn

Sn

(Total for question 3 is 1 mark)

(a) Simplify a x b x ¢

(b) Simplify 5p—2p

(c) Simplify %

_ @,b C
(H

3p
e

2
()

(Total for question 4 is 3 marks)

)




Simplify k+k+38

~

2k + 9

(Total for question 5 is 1 mark)

(2) Simplify 4 x 3x

(b) Simplify 7a—3a+ 6a
lha + 4o

[ ] x

(N

/| O

(1)
(Total for question 6 is 2 marks)

Simplify | 8ght 64" 3g) h

59 +7h

(Total for questkién 7 is 2 marks)

(a) Simplify 3 x b x 9

(b) Simplify{ 2x |- 3y(— 6x)— 4y

L 7b
(D
*“Lfl‘, -'7&1
@

(Total for question 8 is 3 marks)

/




9/ Simplify (@Ha@wd

¢ + 5o

(Total for question 9 is 2 marks)

10 (a) Simplify f+f+f+f+f

(b) Simplify(59-+ 3b@§ +2b

54

/

(1)

Too + 5b

(2)
(Total for question 10 is 3 marks)

1 (a) Simplify 2a x 3b

(b) Simplify 2p x 2p

(c) Simplify X 5%

6 oub

M

ya

$p
/

()

3

(1)
(Total for question 11 is 3 marks)

/




12 Simplify (1184 5cy-d

~

J6c = T

(Total for question 12 is 2 marks)

13 (a) Simplify 3a x 4b

“(b) Simplify/ 39+ 2yf 69—y

[ oo
(D

T +Y
2)
(Total for question 13 is 3 marks)

14 (a) Simplify a x b x 3

(b) Simplify y x y x y

(¢) Simplify }‘L)i_d

Sab
(D

<)

/O

(1)
(Total for question 14 is 3 marks)

/




15 (a) Simplify a x 2 x 5
[ o
(0
(b) Simplify b x b
A Z
() Simplify 2¥ 106y (0
2 8 Y
%
S
(h
(Total for question 15 is 3 marks)
16 (a) Simplify 2t x 7s
|45t
: 1
(b) Simplify( 791+ 46( 3a)- 5b R
Yo — b
2)
(Total for question 16 is 3 marks)
17 (a) Simplify 6f — f

() Simplif)@— 3xl 3xPH 6x

2 f

(0

’ 2z
[0x +3z
(2)
(Total for question 17 is 3 marks)

/




/

n+ o

(b) Simplify p*+p’+p’

() Simpliy 5(+ 29+ 76C 8+ b

18 Simplify 2XnX6Xm
[2 mn
(Total for question 18 is 1 mark)
19 (a) Simplify 67 x 5k
20k
(D
(b) _Simplify— 6b S5a)+ 4b
|20 — b
2)
(Total for question 19 is 3 marks)
20 (a) Simplify 4n—3n+5n

bn

(H

So

NG

5—lta+ 8

(2)
(Total for question 20 is 4 marks)




21 (a) Simplify o’ +d’ + d°

(b) Simplify 2rs—5rs +4rs
~3rs + Yrs

(c) Simplify 4afr2)-7a+a(6)

3o

M

[S
(D

(2)
(Total for question 21 is 4 marks)

22 (a) Simplify n+tn+n-n
30 —n

(b) Simplify 3xy +2xy —xy

Loy - x

(¢) Simplify(4a)+ 36— a)+ 36 + 6

L

(h

by

)

3a+éé t é

2)
(Total for question 22 is 4 marks)




/

~

1 (a) Expand 7(2x +7)
[9-x + 4
(1)
(b) Factorise 3y+12
3(y + %)
1)
(Total for Question 1 is 2 marks)
2 (a) Expand 5Sa(a-6)
Z A
S5a -30a
(b) Solve 4(b+2)=24 )
bbb+ § = 24
hb = 6
-
L = 4 ®)
(Total for Question 2 is 4 marks)
3 (a) Factorise fully  12m + 8m”

(b) Solve 3(n—5)=27

34 — 15 = 27

4m(3 4 L)
2)

—
(2)

(Total for Question 3 is 4 marks)

J




\

-~

4

(a) Expand 8(3s-2)
24s - 16
(1)
(b) Factorise 4t +20
g (t +5)
(1)
(Total for Question 4 is 2 marks)
5 (a) Factorise fully 54’ + 15ab°
(b) Solve 6(c—8)=42 2
Ec -8 =42
6c = 70
=13
c = /5 2
(Total for Question 5 is 4 marks)
18x + 24

6

(a) Factorise

(b) Expand 3(2y—4)

6(3x +4)

¢y

€j~/l

)

(Total for Question 6 is 2 marks)

/




(a) Expand p(p—3)

(b) Factorise 16g+ 8

\

p.=3p
/ (1)
§(29 +1/)

»

(D
(Total for Question 7 is 2 marks)

a) Factorise fully 6x*—4
() y xy

(b) Solve 2(w-4)=13

dw —g = /3
,20/‘02-/
w = L

2

22(3x-24)

@ '

2'/(* ok 0.5
2

@
(Total for Question 8 is 4 marks)

W=

(a) Factorise x*—9x

(b) Expand 6(5y+1)

x(x~-9)
B
5049 + 6
RO

(Total for Question 9 is 2 marks)




~

10 (a) Expand 3(5x—38)
/52 —24
(1)
(b) Factorise 18y +15
3 / by + 5
- 1)
(Total for Question 10 is 2 marks)
11 (a) Expand 7(2h-3)
[4h — L]
(b) Expand and Simplify 4(g+5)+3(g—-2) (1)
L 9+ 20 + 3 9 - 4
7 e + | L7L
~ 2
(Total for Question 11 is 3 marks)
12 (a) Factorise fully 7xy+21x

(b) Solve 6(p +3) =42

5/0 +]8§ = 42

7x/j +3)
@

S
! @
(Total for Question 12 is 4 marks)

/




\

13 (a) Expand a(a + D)
2
a’ +tab
(1
(b) Factorise 15y—6
3(5 y-2 )
\ (1)
(Total for Question 13 is 2 marks)
14 (2) Expand 9x(3y —8)
Lxy = /2x
(b) Expand and Simplify ~ 7(t—4) + 5(¢ - 2) v 2)
FH—=BFF5t 10
76 -2% +56 —10
(2L = 38
@
(Total for Question 14 is 4 marks)
15  (a) Factorise fully 30x’ + 12x

(b) Solve 5(f—2)=22

5f-10 = 22
6{ - 37

P> 2

-

5;7,[512 +2)

@

32 o
f= /TS:/ OR 6 éﬁ
@)

(Total for Question 15 is 4 marks)

)
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16 (a) Expand x(8 + 1)
pA ;
§x ™ + x
D
(b) Factorise 18+ 63y -
7(2+7y]
N (1
(Total for Question 16 is 2 marks)
17  (a) Expand 2x*(4x—9)
< 2
Yy —1&x
(b) Expand and Simplify  6(y + 3) — 5(y — 4) : 2)
6y +/8 -5y + 20
y+ 38
= )
(Total for Question 17 is 4 marks)
18  (a) Factorise fully 304> + 40ab

yaor) ‘/3a+17%)

(b) Solve 3(g+9)=21 2)
Bj +27 = 21
39 = — 6
J ., - —2
g - 2

(Total for Question 18 is 4 marks)

J




\

19 (a) Expand n(5n + 1)
2
S5p + 1N
(1)
(b) Factorise 18m + mn
m (18 +n)
1)
(Total for Question 19 is 2 marks)
20 (a) Expand 3x(7x*-y)
3
2z - Sxy
(b) Expand and Simplify  3(6y +5) —2(4y—1) 2
|8y t15 -8y + 2
[0y + 177
¥ @)
(Total for Question 20 is 4 marks)
21 (a) Factorise fully 18abc + 30abc’

(b) Expand and Simplify 42y —7) -3(5y—3)

Xj’ 28— 15y +

babe(3a+5¢)

@

__75i _/C7

@)

(Total for Question 21 is 4 marks)

/
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. A

1 Expand and simplify (x + 7)(x - 3)
z25-8x +7x — 2

2% tyx — 24

(Total for Question 1 is 2 marks)

2 (a) Expand and simplify (2p—-3)(p—5)

2/01 ~/0p - 37/.0 + 15

,2/02 "/5/9 + 15

(b) Factorise a®+ 15a+ 36 )
36
L 26 (a*;’)(a»+/'2>
3 12 (a+3)(a+:2)
& 7 ) Q)
4 4 (Total for Question 2 is 4 marks)

3 (a) Expand and simplify (x + 3)(x - 3)

xz— S o + 3%’7

2
x " =7
(b) Factorise x*—8x+7 ()
7
/ 7

f x =l ) (o — 7)
! e
(Total for Question 3 is 4 marks)

o N/




\

Expand and simplify (m + 3)(m + 4)

MZ+4M+3W —+/ 7

V2%, 2+ 7m —+ [ 2
(Total for Question 4 is 2 marks)

(a) Expand and simplify (2x+3)(3x—1)

(2% -2x + Tx -3

5:&’2*7): -~ 3

(b) Factorise x*+ 10x+25 @
25
/ 25
s 5 /L + 5‘) /;z +5 )
(1

(Total for Question 5 is 3 marks)

(a) Expand and simplify (4y +3)(2y—3)

S’jz - 129 +by -9

¥y -6y -1
(b) Factorise x*+7x+6 c ¥ 2)
6
/ 6
2 3 [% + / ) [x + 6)
T @

(Total for Question 6 is 4 marks)

/




Expand and simplify (x —2)(x—9)
x,2~ ‘7)6 - 2x /&

2 /)2 +/8

(Total for Question 7 is 2 marks)

(a) Expand and simplify (54 +2)(h+4)

5Lt + 206 + 2k + 4

Cns+22h +§

(b) Factorise x*—49 (2)

\f X 7/) [x -7 J
)]
(Total for Question 8 is 3 marks)

(a) Expand and simplify (3x—5)(2x —3)

Ex 9> —10x + /6

(}Z‘Z “‘/?z__ + /S

(b) Factorise n’—3n-18 2)
/ &
/ VRS
2 7 .
3 ¢ \//L -—/'3/)(1/2/——4)
(2)

(Total for Question 9 is 4 marks)

_/




\

10 Expand and simplify (x + 6)(3x + 8)
345 4 9o + 186+ ¥
Sxi+262 +4§
(Total for Question 10 is 2 marks)
11 (a)- Expand and simplify (x—6)(x—7)
25— T - 6x + 42
2
X — /5= +47Z
(b) Factorise x*— 16 )
(7 4)([x —¢ )
‘ )]
(Total for Question 11 is 3 marks)
12 (a) Expand and simplify (2x + 1)(5x—-9)

JOxt —18x + §5x — 7

Jox* —/3x — 9

(b) Factorise x*—13x+36 (2)
36
/ 3%
2 14
3 2 EXINESSD
¢ 7 ) 2)
A 4 (Total for Question 12 is 4 marks)

_/




~

13  Expand and simplify (a—7) ( a — 7)( a = 7 )
a’ -7oa-7a +4 7
Z
a -~/ Ya + 4G
(Total for Question 13 is 2 marks)
14 (a) Expand and simplify (2x—1)(x +4)
) xz + ¥x —T - 7
2
225+ 76 —¢
(b) Factorise x*— 100 2)
(2 + /o)()c ~/.0)
M
(Total for Question 14 is 3 marks)
15 (a) Expand and simplify (3d—-2)(d+7)

3d° +21d -2d '

3o 41 9d 1Y

(b) Factorise x*—3x—40 (2)
¢ O
;! ¢
2 20
¢ /o (x +5])(x —8)
IS ¢ X "7 )

(Total for Question 15 is 4 marks)

/




.

(b) Factorise y*—7y+ 12 (2)
/2
/ /2
2 4
5 ¢ (4=3)(4 %)
| h o

16  Factorise n*+3n—28
2 8
/| 25
z /7 (n +7)(n 4
% 7 (Total for Quéstion 16 is 2 marks)
17 (a) Expand and simplify (a—5)(a +6)
a’+6a -Sa -30
Z
a + a —-30
(b) Factorise b*— 81 @
(L+9)4-9)
- (1)
(Total for Question 17 is 3 marks)
18 (a) Expand and simplify (2x+5)(x+9)

Jxt +18x ¢ §x + 45

Ix® +23x +y¢S
I2% +28x + %5

0]
(Total for Question 18 is 4 marks)

A/
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19  Factorise m*—m—30
S o
/ 30
2 /5 - _
2 /o </%+5)(m—é)
S 4 (Total for Question 19 is 2 marks)
20 (a) Expand and simplify (5a—1)(2a—-7)
) A
/Oa — 35a - 2a +7
/0a’ ~37a +7
(b) Factorise b*— 144 @
(4 + 2[4 ~12)
i )
(Total for Question 20 is 3 marks)
21 (a) Expand and simplify (7x+1)(x +5)
Jx% + 35x +x +5
: ra é A
7 xS +rSEx &
(b) Factorise y*+ 13y +30 (2)
/ ; o
2 /5
> (4 +3)(yg+ro)
> A )
(Total for Question 21 is 4 marks)

/




1 Expand and Simplify (x+ zx@ 1)
(x+2)(2f+x +4F +4)
(W5x +4)
i
ac%+6:xa+4:§+ 2% +10x + 8

ATt 4 Ib4x 4B
X * /X +'4X 70

_______(Total for question 1 is 3 marks)

A~
. 2 Expand and Simplify (x—3)(x+ %’2)

(x-3)(x" -2x +5x ~ 10)
.
C@xZJrBi —1o)
B 2 _ z
X+ 2 —10x -Ddx -9+ 30

x> - 19x + 30

.............................

________(Yotal for question 2 is 3 marks) .



3 Expand and Simplify (x+2)(@)
: o § , )
(33—&9,)&;1 O + X+ D

T~
(gﬁi@x + D)
w

X 4 6x? ST 2 F12 5 + 10

x> +Bx + 1T ]x +10

2,’3+ c?xz+/71+ /0

__(Total for question 3 is 3 marks)

4 Expand and Simplify (x+4)(x+5)(x—4)

(X +4)(x" = yx +5x —20)

X+ x% - 20 +4x + 4o - 80

*° +r 5% — 16 — 8O

..............................

__(Total for question 4 is 3 marks)



5 Expand and Simplify (x + 3)(x— 1)

(=~ 3)(;@) )

Cﬁiﬁi;txfl+ﬁ

/K/’\—\

(5 +2)(x*— 2x + 1)
—

ch—;lgcl—k:c**%:ﬁz“&i‘* 'S

¥ + x —Soc + 3

S

i):%+ 12-‘53C +3

6 Expand and Simplify (x+5)(x—3)2x—1)

(S aoy (2t — 72 =)
-~ e

Qoc =752 « 32 + 1O - 252 + 15

3
Qac + 23X — DAX + 15

A

2o+ B -2y 15

_______(Total for question 6 is 3 marks)



7 Expand and Simplify (2x + 1)(x + 2)(x +3)
(2I+J)(9Cz+ DX +2x + 6)
o roxe 28

Q:I% 10 +R 120+ +5x + 6

S+ 11t + 171 ¢ ¥+ §

___(Total for question 7 is 3 marks)

- 8 Expand and Simplify (2x—3)(x—2)(3x—1)

(2oc -2)(od — - 6o +2)
(az - ) (dx"— Toc +2)
bz’ - I + e -9 + 2x - 6

69c3 S 92> +25%x - 6

6372324257 — 6

______ (Total for question 8 is 3 marks) !



. 9 Expand and Simplify (x—2)(3x+2)(x+5)

(X-2)(32° + 15+ 22 +/0)
(96/9@[3127‘/71 +/0)
g:tz +/7ZZ+/O,Z - 6)51— 5%7(, 209

39&3 /x> - 20> - 20

_______ (Total for question 9 is 3 marks)

- 10 Expand and Simplify (Bx+ D(x+2)(x—4)

(3x+1) (2% ~4x+ 22 —3)
(3x+1)( 2" = 2x - 38)
3)&3‘“ 62:2- 2%1 Fxt -2 — %

g)crS = 5)(1/ 26y — 8

. (Total for question 10 is 3 marks)



11 Showthat (2x+3)(5x +2)(x—5)= 10x® - 31x* — 89x — 30

for all values of x.

(2x +3) (52> -25x + 22 — o)
(22+3) (52°- 232 _)0)

/C)x?~ %612—201 ¥ 15 - 67 x - So

10" - 3/x - 8§9x - 20

(Total for question 11 is 3 marks)

12 Showthat (2x—1)(3x+2) =18x*+15x>—4x—4

for all values of x.

2x-1)(3x+2)(3x+2)
(20 -1)( I+ 6 +6x %)
[2x -1) (Tx" +/2x +4)

] € x° + 2¢x°+ & —Ix = 12x -4

[P #15x° - ¢x —¢

_ (Total for question 12 is 3 marks)



13 Show that (3x— 1)(dx +3)(x—9) = 125> — 103x> — 48x + 27

for all values of x.

(3 =) [ 4x*~36x +3c - 27)
(3 )l x® - 332 —27)
)22° =972" = 8/7 ~4x "+ 33x 45

/QDCZ «/Ogﬁcz —48x + 27

.. (Total for question 13 is 3 marks)
14 Show that (5x—4)(3x+ 1)(2x—7)=30x> — 119x + 41x + 28

for all values of x.

(52 -4)(6x” - 2/x + 22 - 7)
(51’9)(612 - 172 - 7)

307" — 955"~ 35x - 245+ 765 125
302" — 192"+ 4)x 428

______(Total for question 14 is 3 marks)




~

1 f=7
g=>5
Work out the value of 3f+ 2g
5(7) + 2(5)
21 + O
3
(Total for Question 1 is 2 marks)
2 c=4d -1
Find the value of c when d =6
c= u(6) - 7
= Q, L(r — 7
= |7/
|/
(Total for Question 2 is 2 marks)
3 v=u+at
v =% 10(6)
u=3
a=10 = 3 + O
t=6
=63
Work out the value of v.
- X= T
(Total for Question 3 is 2 marks)
4 x=4
y==6
3(4) - 6
Work out the value of 3x—y
2. — 6
(Total for Question 4 is 2 marks)

/




5 L=9m+2n

Work out the value of L whenm =3 andn=-6

L= 9(3) +a(-6)
= 17 - 12
:[5
)

(Total for Question 5 is 2 marks)

6 q=>5p+3r Z: 5(6) + 3[’94)
p=6

r=—4 = 30 — /12

] §

Work out the value of g.

!

/&

(Total for Question 6 is 2 marks)

7 H=4f+g

Work out the value of A when =5 and g=-2

4= w(5) -2

= 20 — 2
= f 3
(Total for Question 7 is 2 marks)

A=4p+5q .
=3 4= 4(3)+5(-2)
4= _2 E .

= [ 2 — [/ O
Work out the value of 4.

= 2

VA

(Total for Question 8 is 2 marks)

/




9 L=9m+2n

Work out the value of L whenm=-3 andn=4

[ = 9(-3) + 2(%]

= 27 + ¥
= T — /7
(Total for Question 9 is 2 marks)
10 q=6p—r
Pz 7= 6(-¢) - ¢
Work out the value of g. = T 24 - 5
= -27

(Total for Question 10 is 2 marks)

11 H=f-2g

Work out the value of H when f=12 and g=-6

o= j2 — 2(-¢)

(Total for Question 11 is 2 marks)
12 A=5p+6q
a= 10 _ + ¢ (-2
Work out the value of 4. = 50 — /2
= S
.53
\ (Total for Question 12 is 2 marks

_/




-

13 L=m(n-2)

Work out the value of Z whenm=9 andn=>5
= 9(5-2)
- 7(%)
27

(\

L7

(Total for Question 13 is 2 marks)

14 a=5bc

b=-4
c=-3

Work out the value of a.

= ~20(-3)
= é (@]
60 .
(Total for Question 14 is 2 marks)
15 x=4/-12
Work out the value of x wheny=15
e 2
x =4 (5) /
= y(25)-12
Y s 8
(Total for Question 15 is 2 marks)
16 A=p—2q
p=—4 A= -4 -2(-7)
g=~1
- - /
Work out the value of 4. - ¢ + ¢
= /0

| O
(Total for Question 16 is 2 marks)




17

o O Q

o

8
5
2

Work out the value of 5*— 4ac

(—5) 4 (35)(2)
26 — 32(2)

26 ~ 64
-39

=39

(Total for Question 17 is 2 marks)

18

d=2
v

Work out the value of d whenm=32andv=28

17L

(Total for Question 18 is 2 marks)

19  A=2j-jk

Work out the value of 4 whenj=7and k=3

4= 2(7) - 7(3)

= 1 4 — 2

Work out the value of w.

{!

(3

\

-7
(Total for Question 19 is 2 marks)
S(-3)° +3
5(9) + 3
45 73
+ 8

%3

(Total for Queétion 201is 2 marksi

/
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1
2 =
1 A 2bh

Work out the value of 4 when b=3 and h=8

—(3)(%)

L-(2¢)

«

A

(3

|k

(Total for Question 21 is 2 marks)

22 A=%(a+b)h

Work out the value of A whena=7,b=6 and A= 10

\

é(7+4)(10)

L (r3)(r6)

A

\)

£5

(Total for Question 22 is 2 marks)

23 v=u+at
Work out the value of vwhenu=12,a=-6and¢t=5
= (2 + (‘4) ( 5 )
= /L — 20
= —/f

— 18
(Total for Question 23 is 2 marks)

24 y=mx+c

- + (—7)
m=-2 y - z ( 'z )
=12
=7 | = &l =7
Work out the value of y. = - 31

/




25 s=ut+ o
2
u=3 =
a=2 s= 3(4) ++(2)(#)
f=
Work out the value of s. = lz + ’2{' [7’)(/{/
- J2 /€
= 2 1
5= 28
(Total for Question 25 is 2 marks)
1 :

26 s=ut+—2—at . | T
I 5:(«5)(3)+/Z-(9L)(3)
a=4 ‘ g
t=3 = - /5 "f/z:(("‘)(?)
Work out the value of s. . _ /5 + 2 (3)

- - 15 A /| &
= 5
s= .3
(Total for Question 26 is 2 marks)
_y- 2 %

2T 577, g= ) - (5)
=17
s 2(3)
a=3

_ e e 5
Work out the value of s. - ({__z_—-—————
4
- 29
-
é,
- s

(Total for Question 27 is 2 marks)




1 (a) Writex2—6x + 1 in the form (x + a)? + b where a and b are integers.
1
(x -2) —9 + |

(x-2)"—7%

~_ (Total for question 1 is 3 marks)

2 (a) Write x2 + 8x + 5 in the form (x + a)* + b where a and b are integers.
(=
@: ¥ c/) (6 +5

z

_ (Total for question 2 is 3 marks)



3 (a) Writex? + 10x + 2 in the form (x + @)* + b where a and b are integers.
2
(r+5) — 25 7 =

(x+5) — 23

_____(Total for question 3 is 3 marks) _

4 (a) Wiite x> —2x—1 in the form (x + a)* + b where a and b are integers.

(z—1t) -1

k-1 - 2

ewovvedsrsaras annsssreerioscrsrentassscanaracsancanansrnnn

(b) Hence, or otherwise, write down the coordinates of the turning point of the graph of y = x2-2x-1

M

_____ (Total for question 4 is 3 marks) _




5 By completing the square, find the coordinates of the turning point of the curve with the
equation y=x*+8x+3
You must show all your working.

(@ +4) — 16 +3

z
(c+y)

(Total for question 5 is 3 marks)

6 By completing the square, find the coordinates of the turning point of the curve with the
equation y=x*+ 10x—8
You must show all your working.

(r+5)" 25 —F

5 733

____(Total for question 6 is 3 marks)



7 By completing the square, find the coordinates of the turning point of the curve with the
equation y=x*+3x—7
You must show all your working.

Qm*%)z” 1 -7

(x*%)l' Z//%
(76*%)2 _%

-/3 - 37
L//l—f-'

(Total for question 7 is 3 marks)

8 By completing the square, find the coordinates of the turning point of the curve with the
equation y=x>—x+8
You must show all your working.

2
(= -5) " *+°®
oyt 22
e -=) T

_(Total for question 8 is 3 marks)



9 (a) Write 2x*— 12x + 23 in the form a(x + b)* + ¢ where a, b, and c are integers.
2(x" — 6= .s)
2 (- =) —a *US)
. N\ )
2( (¢ -3) *2:5)

Q(x—%f ~ S

R

~ (Total for question 9 is 4 marks)

10 (2) Write 2x* + 16x + 26 in the form a(x + b)* + ¢ where g, b, and c are integers.
’l "
2(1 + 8 + /3 )
2
2( (xt¢) —te '3)

2 ( (xrq) = =)

_ L -

(1)
~ (Total for question 10 is 4 marks)



11 (a) Write 3x*> — 6x + 6 in the form a(x + b)* + ¢ where a, b, and c are integers.

3(3(1 =Zoe —rl)
SQ(X- I)l——( 'fl)
31 -y + 1)

3(x-) + 3

(b) Hence, or otherwise, write down the coordinates of the turning point of the graph of y =3x*-6x +6

\’/3) .........

)]
v('.l‘otal for qugstio_l‘lwl‘l is 4 marks)

12 (a) Write 3x? —30x + 63 in the form a(x + b)? + ¢ where a, b, and c are integers.
2
3 < x —lox t 2| )
- 2
3 (@L — 15) — 25 t 2 >

3 (e -s)" = )
E(fo)z—l?,

1)
_ (Total for question 12 is 4 marks)



13 By completing the square, solve x> + 10x—3 =0
: Give your answers in surd form.

@c,{rS)z —38 -5 = O

(x5S —=2% =¢°
A
(9:+C5> = 2%
(cc—+3) —T{2 5§

>~ = -57 \il‘&

o

- -gfal7

9(5'5+2ﬁ or X=-5-2{7

. (Total for question 13 is 5 marks)
14 By completing the square solve x> + 5x +4.25=0
Give your answers in surd form.

(x v £) -2

71»9».25" = O
2
(;L+i) -~ B = °
7
e 5 T
x + = - T
ra
+
%:—g__ﬁ

(Total for question 141s 5 marks)



- A

1 f=5c-8

Make c the subject of the formula.

Jf- = 50 - 3
i + &
f + 5§ = 5S¢
/ ./
. 5
+ & + 8
c = 70 ¢ = Qu_/
TS5 S
(Total for question 1 is 2 marks)
2 u=4t-21

Make ¢ the subject of the formula.

U = Z7Lé - 21
+2/ + 2/
ur 2l = & ¢
o J—
4
4
[ = u + 21 A 2|
4 A7
(Total for question 2 is 2 marks)
3 x=3y-2

Make y the subject of the formula.

x = gj - 2
+a + 2
2 +2 = 39
s
’ . . T
y= ZL- DT T
S (Total for question 3 is 2 marks)

- /
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4 m=5n+2p

Make p the subject of the formula.

Mm=tn 1 2/0

Make c the subject of the formula.

2c — 2
+ 2 4

S
()

~5n —Sn
m—5n = ZF
7z z

- m — 5n
P~ ,/—5'—— _ m—- 5~
z o oo .
(Total for question 4 is 2 marks)
5 a=3c-2

(Total for qugstion 5 is 2 marks)

6 P=3a+3b

Make a the subject of the formula.

F = Sa + 3é
— 3 - 36
L:j_é_: 30\.
3 3
| _3b
a = L °
3

(Total for question 6 is 2 marks)

J
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7 Make # the subject of m =n*+3
A
m = A + 3
-3 — 3
2
m -3 = g
-+
W= Elm-3
n= -y m-3s
(Total for question 7 is 2 marks)
8 Make a the subject of v=u+ at
v - « T a €
-« -«
v-a = «¢
S
¢ ¢
_ v« il
xa - - a -
£ L e
(Total for question 8 is 2 marks)
9 Make a the subject of v’ = u* + 2as
v -y 4+ 2as
2 1
2 2 - ‘
v - u = JTali
2 s Z2s
z % - (Al
— - U — B
a = Vv A =
7 s e P S
(Total for question 9 is 2 marks)

/
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10 Make b the subject of ag= b-;Z
z
Q= b =
s
$ x az_’ é__—iz— xS
5
5a“ = b2
-1 4
ba® -2 = b
2
b=da ~Z..
(Total for question 10 is 3 marks)
1 Make b the subject of 4 =3b+9
A= 5b + 17
-5 — 9
— - 34
A -7 e
e
AT #—7
b= — -
S Foc

(Total for question 11 is 2 marks)




/

" ri2
2
J 5
x § XS
5(3 '1'/2) = D=
2 l
w= 5(v +12)
2

12 Make x the subject of y=3x-2
’j - 3 x - Z
Z
+ 2 ’
yrz = Sx
=
- 3
S
_ + 2 +2
x - 1,/ Zz - L"
3 s S
(Total for question 12 is 2 marks)
13 Make x the subject of y= %x +6
j = E" x + &
— 4
-
a {
g-t = = or_x>2y42
X 7 X 2 T
Q(ﬁ"@) = X 3,:2(3"6)
(Total for question 13 is 2 marks)
. 2
14 Make x the subject of y=gx- 12

.....................................................

_/




15 Make x the subject of 5x+6y+12=0
Sx 12 = — éj
-1z - 12

x = - éj —12
5 ~fg —i2
e 78
................................ L5 T
(Total for question 15 is 2 marks)
16  Make x the subject of y=x-5
+5 t+5
2
y+5 = x

30‘3\13 +5

.......................................................

(Total for question 16 is 2 marks)

17 Make x the subject of y= 2x4+3
v4 ¥4
LILj = 2x +3
-3 -3
L{Lj - 3 = 2)(:
I — I
2 Z
x = Py =3
> v 293

.......................................................

(Total for question 17 is 3 marks)

/
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18 Make a the subject of x=3(a+9)
x=3a + 27
-27 -2 7
=217 = 3a
a = 9x£=27 E
3
x — 27
e = 5
(Total for question 18 is 2 marks)
19 a_3+c
b

Make b the subject of the formula.

ab = 3 + C
A:B-fé

oL

(Total for question 19 is 2 marks)

_ [3n
20 d=yZ

Make 4 the subject of the formula.

2 3h
A - 2
Z 0{ g = 5 A
’?— 5 Py 2
Z e
o= 24 N
S (Total for question 20 is 3 marks)

o . | _/




An adult cinema ticket costs £x
The price of a child’s ticket is half the price of an adult ticket

Write an expression for the price, in pounds, of a child’s ticket.

e
£ 5

(Total for Question 1 is 1 mark)

Charles has m marbles.
Rosalind has 6 more marbles than Charles

Write an expression for the number of marbles Rosalind has.

1 + 6

(Total for Question 2 is 1 mark)

A cup of tea costs £¢
A cup of coffee costs £c

Write an expression, in pounds, for the cost of 5 cups of tea and 4 cups of coffee.

¢ 5¢E +le

(Total for Question 3 is 1 mark)

Albert is given »n sweets.
He eats 5 of the sweets.
Write an expression for the number of sweets Albert now has.

n-5

(Total for Question 4 is 1 mark)

J




Michael is paid £x for each hour he works.
One week Michael works for 20 hours.

Write an expression for the total amount, in pounds, Michael is paid for this week.

£ 202’/

(Total for Question 5 is 1 mark)

Alex has b bags of marbles.
Each bag contains m marbles.

Write an expression, in terms of b and m, for the total number of marbles Alex has.

bm

(Total for Question 6 is 1 mark)

A train takes ¢ minutes to get from London to Canterbury
The same journey by car takes 50 minutes longer.

Write an expression for the amount of time, in minutes, it takes to travel from London to Canterbury
by car.

f 7 5 O minutes

(Total for Question 7 is 1 mark)

A school charges £5 for tickets to a show.
The school raises £x in total from ticket sales.
Write an expression for the total number of tickets sold by the school.

x

—

5.

(Total for Question 8 is 1 mark)

i
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9 Isaac is x years old.
Marie is twice as old as Isaac.
Write an expression for Marie's age.

A

(Total for Question 9 is 1 mark)

10 Apples costs 30p each.

Write an expression for the cost of a apples.

3 O a pence

(Total for Question 10 is 1 mark)

11 Stephen is # years old.
Rachel is 10 years older than Stephen

(a) Write an expression for Rachel’s age.

/70
Tim is 13 years younger than Stephen. L

(b) Write an expression for Tim’s age.

()

(c) Write an expression for the total age of Stephen, Rachel and Tim.

I+ +10 + 1 — 03
S -3
)
(Total for Question 11 is 4 marks)

N /
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Tea bags are sold in small boxes and large boxes.
There are 100 tea bags in a small box.
There are 240 tea bags in a large box.

Mae buys x small boxes and y large boxes of tea bags.

Write an expression for the total number of tea bags Mae buys.

100 + 200

(Total for Question 12 is 2 maH(/s)

13

In Rugby Union a team scores:
5 points for each try

2 points for each conversion

3 points for each penalty

A team scores t tries, ¢ conversions and p penalties.

Write an expression for the total number of points the team scores.

b¢ t2ct Sp

(Total for Question 13 is 2 marks)

14

Apples cost 25p each.
Bananas cost 20p each.

The total cost of a apples and b bananas is C.

Write a formula for the total cost of a apples and b bananas.

C =25a+ 204
pences
(Total for Question 14 is 2 marks)

_/




15 A child’s ticket to see a show costs £x
An adult’s ticket costs £5 more than a child’s ticket.
(a) Write an expression for the price, in pounds, of an adults ticket.
/ X+ 5
1
(b) Write an expression for the cost of one adult’s ticket and two child’s tickets. M
x +5 + Jx
L Sx + 5
2)
(Total for Question 15 is 3 marks)
16 A shop sells toilet rolls in small packs and big packs.

There a 4 toilet rolls in a small pack.
There are 9 toilet rolls in a big pack.

The shop has s small packs and b big packs of toilet roll.

(a) Write an expression for the total number of packs of toilet roll the shop has.

S + D

M

(b) Write an expression for the total number of toilet rolls the shop has.

bs+ b

(2)
(Total for Question 16 is 3 marks)

_




j ST X +5x
-1 Simplify fully g
f x"+ 7%+ 10

xR
(o +2) (x45)

..............................

2
2 Simplify fully X —X=12
| x*—9x +20

[EEDIc)

(x—5)(=—)

............................

__ (Total for question 2 is 2 marks)

'3 Simplify fully _-”#%
x-3)( 3’//{)

_______ (Total for question 3 is 2 marks)

x+4
x—16

(=~7)
%k/q)(xfu) |

4 Simplify fully

__ (Total for question 4 is 2 marks)



1 2
5 Wiite X FUX—4 e form & FD

> where g, b, and c are integers.
x+3x—4 x+

(3x -1 (24
(=6 (x-1)

2x —~|

__(Total for question 5 is 3 marks)

2
| 6 Write X ATx =18 i the form where a, b, and ¢ are integers.

2
2x —x—6 x+c

(oo +°I)(3:/v/{)
(Qac TBB(I//i)

o + 9

__(Total for question 6 is 3 marks)



3x+6 . 2x"+9x+10

7 Simplify fully =+ ==
—aXx

(3::(‘_-1—63 ’IL"L"DC
- X
C > /q> 938 +9x +(0

(o< + 6) (Loc” — %)
@/q>(211+°\1 +1(0)

(=7 » e (TH
G (2 5) (x>

iCha
ol A

2 5

(Total for question 7 is 3 marks)

2
8 Simplifyfully 22—2 . ¥ —3x+3

x+5 2x*+13x+ 15

- = /S
2 (> z)X 2 x% +13x +

> + 5 Yt —Gx+ 3

20 = —/5)( (21+53(j'+53
e+ 5) (e —2)(= —1)

2( =Ty (2x+ 3)(XAS)
easr(x -3) (x—1y

(Total for question 8 is 3 marks)



3 _
x+3 x+8

9 Solve

%(DC—*%3 + w —_
(e (x4 %) (mr)(x 8)

e(x4%) + 3(x+2) —

@(_1’3}(1* €)

g(c+8) » 3(x+3)= (x+2)(x+¥)
w64 +F3x+q = X"+ 32y
= >+l +24

W + 73 =
72 T oo+ 2Y
o = 12 —'qu
+ ) x —7) =
(oc >L1 7> O Xz 1. oc.]
>- -1 97 _7 o ~__(Total for question 9 is 4 marks)
© 10 Solve 8 + 6 =
3x—2 x+1
% (e 1) N 6(3=x—2) _ ,

(2x-2)(> + 1) @xz-2)(=+1)

glx+1)+rg(2=-2) -

[ —

(2= /2,)(9&—('1)
g(o&+1)+6(3x—2) = Z(Bxfz)(x_;—l)

=2 (3x*+3x-2x-2)

26x — Y = 2(3x* + X —2)
26x- —H = Loet + T X — ¢

__(Total for question 10 is 4 marks)



+3:1

11 Solve
5—-x x+7
g2(oe+1) 2(25— > ) =
(5-20)(oe+ 7)) E—x)(x+7)

2Cx +77) +3QS—3L_) . \

(55— ) Lo +77)

2(2x+-7) +3(S—2c) = (5-x)(>c—+-7)
2o +—i4+ 15— dx < 5 + 25—t — Tac

= BS Ao -

gfjl — DC. =
2
>C 4+ X — 6 = O
(223 Yo =2) = O
> =~ 3 n =2
B wits WY -X N
____(Total for question 11 is 4 marks)
12 Solve LA 4 =1
x+1 3x—-2
7(3= -2) g (< + 1) l

(x+/(3x -2)  (x+1)3x-12)

7 (3x-2) -4 (X+1) -

(x +/)(3x —2)

7( 3% —2)-4(x +1) = (x+1)(32x -2)
= 3,2-2x+5x -7

e — iy =Gt — Y
?xz +x =7

| 7x —1% -
& = Bx—/6x + /&
(3 o -G )~y ) =0 |

Xt ==y
R I o _ (Total for question 12 is 4 marks)



(SZa:a—l)(B—m—Lr)

13 Given that
2x+1:x+2 = x+8 : 3x=4
Find the possible values of x.
2ot 4+ ~ o + &
X+ 2 Soe -4

(= +8)(=+2)

2 4 Qx + 8x + /6

(x=7) (32 - 2)

Bz®—2x - 32 + 2

It - S+ 2
2t -G

(22 )(x %)

2= 2 =¥

Ex*-8x+3x -4 ~ &
.yt 4 s0x A4 /6
gpz,z - b5x —4
5o/ - 20 T °
= a
= ov X7 —/
(EI_ _ 4/_) /x - /) - O }' ........ ? .......................................
x =Y z =/ (Total for question 13 is 4 marks)
14  Given that .
x—1:2x-3 = x+2: 3x-2
Find the possible values of x.
2 — — x + Z
. 2‘7; - 3 37‘/ - Z

1]

(x—fl)[Zx —-3)

2x% —3x 4+ 4¢x — 64

= Za® o e e &
= O
- 0
x =2 or KX =Y

(Total for question 14 is 4 marks)

J




p

{15  Given that

x+9 :5x—1 = x+7 : 2x-3
Find the possible values of x.
+ 9 . -~ 4+ 7
T =
5x — 2o =3

(x+a)( 22 -2) = (e +7)(Soe —1)
Ve bRy +(Fx — 27T = St — oo 4+ 35X — 1
It +HlDx -2 = St + DY — 77

o = B ¥a9x rzo
o

Sz — 973 > = —5
2 =" oc x=-5
s (Total for question 15 is 4 marks)
. 16 Given that

5-3x:9—x = 3x+7:4-x
Find the possible values of x.

-3 o
7 —oc.
[5 — 3 ) (¢ —>)

B> + 77

y —x

(o +7)( T — )

T

20 =55 <12 * 3% T

27 — BJCZ. + 63 — 7o

34 7y 420 = 20x —3x° + 63

6%1 - 37 — &3

= &
[6%—/,&3)[:(, r/ ) =0
13% = —/

.......................................................

_____(Total for question 16 is 4 marks)



The lengths, in cm, of the sides of a triangle are 3x -5, 2x—1 and x+1

x+ 1

(a) Write down an expression, in terms of x, for the perimeter of the triangle.

B2 -5+2x -] + x + |

6"76 — 5 cm
(2)

The perimeter of the triangle is 31 cm.

(b) Work out the value of x.

Ex — 5 = 3/
6 o¢

x = 6
6 [er]

)

(Total for question 1 is 4 marks)

()
OV
(O




A rectangle has a length of (2x + 3) cm and a width of (x + 5) cm.

x+5

2x+3
(2) Find an expression for fhe perimeter o‘f the rectangle.
2(2x+3) + 2(x+5)
yx +§ + 2x + o

530 +/é

gx’f/é cm
(2)

(b) Given the rectangle has a perimeter of 43 cm find the value of x.

6x +16 = 43

e = 27
z =27 =1 = 4.5
A 2 |

é‘f. 5 [om:/
2)

(Total for question 2 is 4 marks)

o




2x——|

3x

Find the value of x.

2 4 3 + A0

59& + O]O
e

-

= 3£ 0

- 270

- 54

5u°

4

The diagram shows a right angled triangle.

3x

/
(Total for question 3 is 3 marks)

4x
The area of the triangle is 294 cm?®

Work out the value of x.

i
IS
<
ol
x
o
Q
Q
i\
N
0
<

/ [end]

(Total for question 4 is 3 marks)j




The sizes of the angles, in degrees, of a triangle are 2x +9, x+ 13 and x—8

[

x+13

2> +9 + 2 —8 + 2 t13
e 1y
gx

2¢ =

Work out the value of x.

(Total for question S is 3 marks)

180
/ 8O
/66
166 - 83 -4/ 5
v 2
832
(.5 ok 2

6 The diagram shows a rectangle.
All measurements are in centimetres. / ﬁ
2x+5
/7 x x v
3x—-2 / 7
Find the perimeter of the rectangle. '

2oc + 5 = Sx -2
5 = 2 —2
¥ = & ,
—_— 2/[ |9 ) + 2 ( 7 )

2(7) +5 = 1 S8 17
02 a

(Total for question 6 is 3 marks)




-~

The diagram shows a rectangle and a triangle.

7
2x+11
x—5 X *
2%+ T
2x
The perimeter of the rectangle is equal to the perimeter of the triangle.
Find the value of x.
2()6/5) + 2(23C+7> = oc + 2soc + 22 4 U
2.9(’ — O —+ q_ 2C = /L{ = S—JC. - [
& + Y4 = Soc t (/]
> & ~+ = [
X = /
(Total for question 7 is 3 marks)
8 A 3x+5 B
5
D 5x—9 c
ABCD is a parallelogram

All measurements are in centimetres.
The perpendicular height of the parallelogram is 5 cm.

Find the area of ABCD
3(7)*‘5 =24
3x +5 = 53 -9
= 25 — 9
> 26 % 3
(q_ = 2..0c
x~ = 7/
Z-
! 30 ¢cm

(Total for question 8 is 4 marks)

o y
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The diagram shows a right-angled triangle.

9
All of the angles are in degrees.
3x
2x+ 10
Find the value of size of the smallest angle in the triangle.
3x t 2% +10 + 906 =180
G5 + /00 = e
L5 = 80
o = é
3()@):’41‘? 2(/{) + (0 = ¢
(Total for question 9 is 3 marks)
10 Adam has some marbles.
Bradley has twice as many marbles are Adam.
Chris has 5 more marbles than Bradley.
In total they have 55 marbles.
How many marbles does Chris have?
Hdam = X
Brod L@j = Z2x
Chr IV 5 = 2 xX - 7" 5

. 4+ 2x + Zx + 5

S5x t 3

2(te) +53 = 25

= 5%

25

(Total for question 10 is 3 marly




3 oc oC \

The size of the largest angle in a triangle is three times the size of the smallest angle.
The other angle is 35° more than the smallest angle.
<. +B5
Work out, in degrees, the size of each angle in the triangle.
You must show your working.

Yo + X + X £ DS = 1§80
50x + 3% = 180
S = 1M 2
v = 27
19 + 35 = ¢¢

2(29) = &7

27 ° 64 87 -°

(Total for question 11 is 5 marks)

12

200 ¢
Lucy is three times as old as Alex.
Lucy is 7 years older than Megan.
The sum of their ages is 126.

Find the ratio of Alex’s age to Lucy’s age to Megan’s age.

ANLx = DO
LLAL:j = 3 ¢

~ 4+ Bz + B =77 = 1L 6
T - 7 = 26
Tx = |23
< - 11

2 () = 57 —

57 -7 = °20 19:67:50

(Total for question 12 is 4 marky
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1  Solve the simultaneous equations

20 3y =!'¥
33=’1

. -2

J - 3

(Total for question 1 is 3 marks)

2 Solve the simultaneous equations

_,/7:j """//‘7
= 119
J T 5
. 7
50 +2(7) = 4
Soc + 14 = o . _ 2
T S
e = '2 Y= ivivein 7 .................

(Total for question 2 is 3 marks)

\_ | /
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3  Solve the simultaneous equations
23c+5.y=—10
2x—y=38
y= -3
20 + 5(_3') = - 10
yRECIE
e = 3
VA
5
X= errreereen 2 S
y= e N
(Total for question 3 is 3 marks)
4  Solve the simultaneous equations
4x+29=10 x5
S5x+3y=12 x Yy
200 +10Y 50
2,0;& + /Zj = L{' g
= 'Zj = Z
g =
4o +2(-1) = 10
7 = | 7
= 3
x
X= oo
P= i
(Total for question 4 is 3 marks)

/
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5

Solve the simultaneous equations

2x+5y=4
7£‘—§§=1

%—fsj-%‘
R I
Sj—-%
=

X i Besssssssesessssssens
£
V= nswmmssssd N FSRTORUP

(Total for question 5 is 3 marks)

Solve the simultaneous equations

3x-2y=7
Tx+2y =13

T

1O x 2 0
2,

x =

7(2) T2y =13

)‘f -I'Zj =13
2\7 = -/

o

gy w

(Total for question 6 is 3 marks)

_/
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7

8

Solve the simultaneous equations

2x -3y =4 ¥l
4x—y =13

4 - by = ¥
4x -y =13

L/-x, — / = /3
G = 1
= / -
e ¢ o 7 .
« L —
X= i - S
Y= ook
(Total for question 8 is 3 marks)
Solve the simultaneous equations
3x+y=15 Xx 1
Sx+2y=24
x +2q = 30
Eow 1y = A

51. + 2J = 2"‘IL

x/‘-LQ

3(€)+j—:l5

lg +y = 15
gy = — 32
____________ b I R R

(Total for question 8 is 3 marks)/




9  Solve the simultaneous equations

x—y=-4 x 2
2x-3y =9 x 2
éaczlj = — §
G.)C’olj = 27
7:1 = = 3§
y= -5
39&-(‘—5) :—-z,{
B + 5 =~ Y
3 =~ 1 Nt
¢ = - 3 g
PR 2

(Total for question 9 is 3 marks)

10  Solve the simultaneous equations
ox +5y =45
3x-2y =9 X 1

Gx -4y = '8

—

Cx T 59 = “ 5

,,G]j = ]3.5
/35 _-27 -3
Y= T e T T
i 1 2z

35 = LT A x= /%2 .......
x =42 Y

(Total for question 10 is 3 marks)

- , Y,
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11  Solve the simultaneous equations 3x =9+
x+5y =5
B = Y = =
> CSj =5 x 3
2 — Y = o(
_.,\é:j S 6
. 6 -3
76 3%
3¢ + 5 (E_) e 5 25
D I - SO
x + 'S5 = 5 = 38
g vo .15 - i e - T
> o = —— T = g A .
8 & (Total for question 11 is 3 marks)
12 Solve the simultaneous equations
3y +11=4x
10x+2y+1 =0
%:5: = 4o - B‘j
4x - Sv =11 @ x5
X 2
oz + 2y = —| @

20x + ¥4 =
17y = 57
-3

LfL"B(—B).__,.
Yoo + 9 = 1|
(_(,OC, = 2
x~ = -
2
1
;I - S
P2 it oltS SO

(Total for question 12 is 3 marks)

/
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13 In a shop 2 coffees and 3 cakes cost £9.95

In the same shop 1 coffee and 4 cakes cost £10.35.
x

Work out the price for one coffee and the price for one cake.

"2x Tt 3j = 795
Pl "qu - lo. 35 X 2
2x + &y = 20.70 x + 4(2.15)= 1035
>x = 1.75
Sj = )o .75
Yy = 215
Coffee £ .75

.........................................

(Total for question 13 is 3 marks)

14 Sweets are sold in small packs and in big packs.
There is a total of 175 sweets in 4 small packs and 3 big packs.
There is a total of 154 sweets in 5 small packs and 2 big packs.
Work out the number of sweets in each small pack and in each big pack.
45+ 3b=175 &2
5s +2b = 157 «3 5(1¢)+26=15¢
go t 2b= 159
s 4+ &b = 35 Q ‘7L
= - - 2b =7
b= 37
- ‘7 S = -} | 2—
s = 16
Small Pack ............... /é ....................
Big Pack 37 ....................
(Total for question 14 is 3 marks)

/




