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a

h

b

length

cross-
section

Formulae Sheet: Higher Tier

4Volume of sphere = – π r 3
3

Surface area of sphere = 4π r2

1Volume of cone = – πr2h
3

Curved surface area of cone = πrl

In any triangle ABC

1Area of triangle = – ab sin C
2

a           b           cSine rule ——  = ——  = ——
sin A sin B sin C

Cosine rule a2 = b2 + c2 – 2bc cos A

Volume of prism = area of cross-section × length

The Quadratic Equation

The solutions of ax2 + bx + c = 0, where a ≠ 0, are given by

– b ± √ (b2 – 4ac)
x = ————————

2a

r

l

b a

c B

C

A

r

h

Area of trapezium = – (a +b)h1
2
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1 In each part, circle the odd one out.
Give a reason for your answer.

1 (a) x + 4 = 12          x – 5 = 13          4x = 32          

Reason ..............................................................................................................................

............................................................................................................................................
(1 mark)

1 (b) Circumference        Perimeter           Volume        Height

Reason ..............................................................................................................................

............................................................................................................................................
(1 mark)

1 (c) Sector        Arc           Chord        Diameter

Reason ..............................................................................................................................

............................................................................................................................................
(1 mark)

Turn over for the next question

3

3

Answer all questions in the spaces provided.
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2 This solid shape is made from centimetre cubes.

2 (a) Here are some diagrams.

4

(04)

Side elevation, S

Front elevation

Plan view

A

D E F

CB
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6

2 (a) (i) Which is the plan view?

Answer ...................................................................... (1 mark)

2 (a) (ii) Which is the front elevation?

Answer ...................................................................... (1 mark)

2 (a) (iii) Which is the side elevation, S?

Answer ...................................................................... (1 mark)

2 (b) What is the total surface area of the solid?
State the units of your answer.

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

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

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

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

Answer ...................................................................... (3 marks)

Turn over for the next question
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(06)

3 On the diagram PQ is parallel to RS.

3 (a) Which angle is vertically opposite to angle a?

Answer ...................................................................... (1 mark)

3 (b) Which angle is alternate to angle f ?

Answer ...................................................................... (1 mark)

3 (c) Which angle is corresponding to angle c?

Answer ...................................................................... (1 mark)

QP
a b

d c

SR
e f

h g
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4 The values of some expressions for x = 4 and x = 7 are shown.

Complete the four missing entries in the table.

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

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

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

............................................................................................................................................
(4 marks)

Turn over for the next question

Expression Value when x = 4 Value when x = 7

3x2 48

6 – –4

9 12

–

3x
2

1
3 – x

1
2

1
4
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5 Marcus leaves home at 0930 to drive to Leeds, 50km away.
He stops at a petrol station on his way to Leeds.
The graph shows his journey to Leeds.

5 (a) How far has he gone before he stops at the petrol station?

Answer ................................................................ km (1 mark)

5 (b) How many minutes is he at the petrol station?

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

Answer ........................................................ minutes (1 mark)

0
0930 1030

Time

1000 1100 1130 1200

10

20

30

40

50

Distance
from home
(km)
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5 (c) Marcus stays in Leeds until 1110.
He leaves Leeds and arrives home at 1150.

5 (c) (i) Complete the graph.
(1 mark)

5 (c) (ii) Calculate his average speed for the return journey.
Give your answer in kilometres per hour.

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

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

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

Answer ............................................................. km/h (2 marks)

5 (d) Here is a formula for working out the total petrol costs, T (£), for one year.

dAT =  —–p

The table shows information for Marcus.

5 (d) (i) Work out his total petrol costs for one year.

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

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

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

Answer  £ .................................................................. (3 marks)

5 (d) (ii) In the following year Marcus travels fewer kilometres but his total petrol costs stay the
same.

Give a possible reason for this.

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

............................................................................................................................................
(1 mark)

Distance travelled in one year (d) 30 000 kilometres

Average cost of petrol (A) £1.10 per litre

Petrol consumption (p) 15 kilometres per litre
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6 A wire is in the shape of a semi-circle of diameter 40 cm.

The wire is bent into the shape of a square of side x cm.

Work out the value of x.
Use π = 3.14 in your calculations.

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

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

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

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

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

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

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

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

Answer ................................................................ cm (4 marks)

40 cm

Not drawn accurately

x cm

Not drawn accurately
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15

7 (a) Multiply out         4(x – 5)

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

Answer ...................................................................... (1 mark)

7 (b) Solve         9x + 7 = 4x – 3

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

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

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

Answer  x = ............................................................... (3 marks)

7 (c) Solve         8x – 3 < 2

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

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

Answer ...................................................................... (2 marks)

7 (d) Simplify fully         5x4 y2 × 3x3 y7

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

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

Answer ...................................................................... (2 marks)

x + 207 (e) Solve         ———  = x – 4
3

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

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

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

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

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

Answer  x = ............................................................... (3 marks)
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9 Solve the simultaneous equations         2y = x + 6
y = 2x – 3

You must show your working.
Do not use trial and improvement.

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

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

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

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

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

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

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

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

Answer  x = .........................., y = ........................... (3 marks)

8 The diagram shows a cuboid.
All the faces are rectangles.

How many planes of symmetry does the cuboid have?

Answer ...................................................................... (1 mark)
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8

10 The diagram is made up of two right-angled triangles, PQR and PRS.
The length of SR is 5cm.

tan x = 0.8 and cos y = 0.9

Work out the length of QR.

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

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

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

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

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

Answer ................................................................ cm (4 marks)

Turn over for the next question

R

Q

S

P

5 cm

x

y

Not drawn accurately
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x11 (a) Make x the subject of y =  —  – tw

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

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

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

Answer  x = ............................................................... (2 marks)

11 (b) (i) Expand and simplify         (2x + 3y)(x – y)

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

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

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

Answer ...................................................................... (3 marks)

11 (b) (ii) Using your answer to part (i), or otherwise,

expand and simplify         (2x2 + 3y3)(x2 – y3)

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

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

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

Answer ...................................................................... (2 marks)
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12 The diagram shows two similar parallelograms, P and Q.

The lengths of the shorter sides are 2.5cm and 7.5cm, as shown.
The area of parallelogram Q is 54cm2.

Work out the area of parallelogram P.

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

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

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

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

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

Answer ............................................................... cm2 (3 marks)

Turn over for the next question

Not drawn accurately

2.5 cm

7.5 cm

P

Q
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13 Triangle ABC is right-angled at B.

You are given              sin 30° = 0.5             sin 60° = 0.866
cos 30° = 0.866        cos 60° = 0.5

13 (a) Work out the area of triangle ABC.

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

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

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

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

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

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

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

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

Answer ............................................................... cm2 (4 marks)

A

B

C
10 cm

20 cm

Not drawn accurately
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13 (b) A kite PQRS is made by putting two of these triangles together as shown.

Use your answer to part (a), or another method, to work out the length of the
diagonal PR.

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

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

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

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

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

Answer ................................................................ cm (4 marks)

Turn over for the next question

17

Turn over �

(17)

8

S

P

Q

R

Not drawn accurately
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14 In the diagram, ABCD and CPQR are squares.
BCR and DCP are straight lines.

Prove that triangles ACP and ACR are congruent.
You must show your working.
Give reasons for the statements you make.

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

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

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

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

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

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

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

............................................................................................................................................
(4 marks)

END  OF  QUESTIONS

D

R

A B

C

Q

P
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There are no questions printed on this page
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DO  NOT  WRITE  ON  THIS  PAGE
ANSWER  IN  THE  SPACES  PROVIDED

Copyright © 2010 AQA and its licensors. All rights reserved.




