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Question 1 

Which is greater,  of 87 g or 14% of 800 g? 

Question 2 

Write 7 as a product of prime factors. 

4

3

3.8 × 10
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of 87 29 1 of800 tooof800 8

I of 87 1162 I
14 of 800 112

So 4 of 87g is greater3

3.8 107 3.8 X 10 X 106

38 106

2 19 X 2 5

2 19 X 26 56

27 X 5 X 19

http://bossmaths.com/advanceinfo


Question 3 

(a) Complete the table of values for 2 
 

(b) On the grid, draw the graph of 2  for values of x from –2 to 3. 

(c) By drawing a suitable straight line, use your graph to find estimates for the solutions of 
2  

y = x −2x − 4

y = x −2x − 4

x −3x + 1 = 0
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x –2 –1 0 1 2 3

y 4 I 4 S 4 1

I

Y Ly
n s

x 3m 1 0
n S t a s

x2 22 4 x 5

Estimated solutions 2 0.4 a 2.6



Question 4 
Simplify each of these expressions as far as possible. 

(a)  

(b)  

(c)  

Question 5 
Expand and simplify  

5 44 − 8 11

34 × 17

−7x − 3(9 − 2x)

(x − 3)(x + 10)(x + 3)
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SITA 8A
5 251 8A 10511 8M 2M

IT XF XI VI XLIX VI
Ex 17 1752

Fx 319 2

In 27 t bn

I N 27 Many studentsgo

wronghere

In this casespotting that we
have a differenceof two

G 3 at 10 at 3 squares could save a bit of
time

7 3076 3

C 3 at 3 atto
I 32 72 2 In

30 90
62 a at 10

x Ion 9 90 23 Ion an 90



Question 6 

Work out 
 

, writing your answer in standard form. 

Question 7 
A cuboid has length x cm, width y cm, and height 9 cm. 

You are given that  and that . 

Calculate the upper bound for the surface area of the cuboid. 

(8 × 1015)− 2

3

3x + 8 ≤ 29 18 − 3y ≥ 12
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8 1015 3 8 1015 2 1057

4 100 4
1
10
0

0.25 X 10 2.5 X 10

3 8 29

32 2

18 3y 212

6 3y 20

n 7 6 By
z z y

Using theupperbonds for
x and y

14cm Surface area 2 63 18 14

9cm 63cm 185
190 cml

7cm 29



Question 8 
The diagram shows the lengths, in centimetres, of the sides of a right-angled triangle. 
Find the value of x. 
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Pythagoras theorem 2 37 6 1 B

42 12 9 n 2n 1 130

5 2 thou 10 130

Sa lox 120 0

at 2n 24 0

n 6 x 4 0

This has twosolutions n 6 2 4

If n 6 then x 1 and 2n 3 are negative
whichdoesn'tmakesense in this context

So 2 4



Question 9 
The interior angles of a triangle are pº, qº, and rº. 
You are given that  and . 
Find the mean of p, q, and r. 

Question 10 
(a) Write  as fraction in its simplest form. 

(b) A bag contains 330 sweets. The probability of picking an orange sweet from this bag is . 
How many orange sweets are in the bag? 

p = q − 12 r = 2p + 20

0.1 ·0 ·3

0.1 ·0 ·3
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This information
is unnecessary

P E and r mustaddup to 180

So the mean is 183 60

So 2 10.2Let a 0 1030303 qq 4
Then 1002 10 3030303

Subtract x 0 1030303 3340 Ig
to get 992 10.2

Wewouldexpect the coin to come up heads
17 or 34 of the time 34 of 330 is 34165 330 330



Question 11 
The graph shows the distance covered by a cyclist for 6 seconds. 

(a) Estimate the speed of the cyclist at the moment she had travelled 5 metres. 

(b) Here are four sketches of speed-time graphs. Circle the sketch that represents the cyclist’s speed 
during the six-second period shown above. 
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so he

2

Gradientof a
42 2mIs

distance time curve



Question 12 
The diagram shows pentagon. Various angles are marked on the diagram. 
Show that the ratio of the pentagon’s largest interior angle to its smallest interior angle is 5 : 3 
 

Question 13 
There are two biscuit tins. Each tin contains a mix of chocolate biscuits and plain biscuits. 
The ratio of chocolate biscuits to plain biscuits in the first tin is 3 : 7 
The ratio of chocolate biscuits to plain biscuits in the second tin is 4 : 1. 

Enda picks at random one biscuit from each tin. 

Work out the probability that Enda picks two chocolate biscuits. 
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Interior angles addup

to SX 180 3600

Too 5400
75C

540 110 120 110 75
71100 1250

540 415 125

Largest 1250

Smallest 75
Ratio 125 75 5 3

Pox 13
6
25

or 0.24 or 24



Question 14 

This triangle has area  cm2. Find the value of k. 

Question 15 

An aluminium alloy has a density of 3 g/cm3. 
A cube of mass 375 g is made of this aluminium alloy. 
Work out the side length of the cube. 

k
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hyp sin 30 OPP

hypopp 2am e

I Of
adj 253cm

Opp 2 con

cos 30 adj
hyp Area taxbasex height

By adj
4 X 2B X 2

adj 253 em 253 cm Tam
so K 12

Density
mass side length in an
volume

3 125
3g em 375g

volume
i.e side length 5am

volume 375g

3g an

125am



Question 16 
This cumulative frequency graph shows information about the heights, in cm, of rowers at a rowing 
club. 

Work out an estimate for the interquartile range of heights of the rowers. 
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76

57

38

19

Q Q2 03
min

Estimated IOR Q Q

186.5 175

11.5cm or somethingclose examiners

usuallyallowsomeleeway



Question 17 
OAD and OBC are sectors of circles with centre O. 

The points O, A, and B lie on a straight line. Similarly, the points O, D, and C lie on a straight 
line. 

OB has length 13 cm and OD has length 12 cm. 
 

Find, in terms of , the shaded area ABCD in cm2. π
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Areaof sector OBC I XT1X13 14 te

Areaof sector OAD If XT1X122 1544 te

Shaded area ABCD 16,9 te 14,4M

255te 5 IT



Question 18 

(a)  can be written in the form , where a and b are integers. 

 
Work out the values of a and b. 

(b) Hence, or otherwise, work out  

x + 2

x − 1
− x + 3

x + 1

x + a

x2 + b

1002

999
− 1003

1001
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2 HD G DGB
G DEAD G DEAD

Gc 3 2 2n 3

G DEAD G DEAD

sets
x2 I

so 9 5 b 1

Substitute 2 1000 above to get

1002
1001

1000 5
999

103
woozy

1005
999,999



Question 19 

The diagram shows the points, X, Y, and Z. 

The vector  = –a – 5b 

The vector  = –4a – 3b 

Q is the point on XY such that XQ : QY = 5 : 1 

Find the vector  in terms of a and b. 

⃗XZ ⃗YZ

⃗ZQ
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Q

XP Tz t Ey
a 52 49 31 2776
39 22

E
ZI ZI t XT

I E Ey
XF

a 52 39 21

at 53 t a k

at Bk a b

Eat Yb



Question 20 

(a) The point A has coordinates (7, 3). Given that A lies on the circle with equation x2 + y2 = k, 
find the value of k. 

(b) Find the equation of the tangent to the circle at A, giving your answer in the form y = mx + c
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7 t 32 K

49 9 K k 58

3 7 3

The tangent is perpendicular to the radius at 7,3

The radius has gradient

the tangent has gradient 73

y 3 73 n 7 In 4g

y 93 In 49 y I n t 38


