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a

h

b

length

cross-
section

Formulae Sheet: Higher Tier

4
Volume 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

Area of triangle = ab sin C

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

1
2
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3

Answer all questions in the spaces provided.

*1  Increase £480 by 3.5%.

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

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

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

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

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

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

 2  In a class there are 32 students.

     23 take History.

     15 take French.

     6 do not take either of  these subjects.

 2  (a) Use this information to fill in the Venn diagram below.

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

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

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

                                                                                                                                               (3 marks)

 2  (b) How many students take French but not History?

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

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

History French
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(04)

 3  Here is a tile.
     The length of  the tile is 4 times its width.

     Six tiles are put together as shown.

     The perimeter of  the whole shape is 55 cm.

     Work out the width of  a tile.

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

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

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

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

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

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

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

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

Length

Width

Not drawn
accurately
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 4  (a) Calculate the circumference of  a circle with diameter 13 cm.

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

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

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

 4  (b) Calculate the area of  a circle with radius 9 cm.

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

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

                             Answer ............................................................... cm2           (2 marks)

 5  Expand and simplify     (x – 4)(x + 1)

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

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

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

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

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

Turn over for the next question
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(06)

 6  Here is a number machine.

 6  (a) What is the output when the input is –3?

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

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

 6  (b) Here is a graph of  y = 5x – 6

     

Find the input value for the number machine that gives the same output value.
     You must show clearly how you obtain your answer.

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

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

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

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

OutputInput

× 5 – 6

5

4

3

2

1

0

–1

–2

–3

–4

–5

0 1 2 x

y
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Turn over �

8

 7  Shapes A and B are shown on the grid.

 7  (a) Reflect shape A in the line y = 1
(2 marks)

 7  (b) Describe fully the single transformation that maps shape A to shape B.

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

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

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

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

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

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

A

B

–4 –3 –2 O

–2

–3

–4

–1

1

2

3

4

–1 1 2 3 4 x

y

–5 5

–5

5
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(08)

 8  On this centimetre square grid, A and B are two vertices of  a kite.

     The diagonals of  the kite meet at (3, 4).

     The area of  the kite is 10 cm2.

     Draw the kite on the grid.

(3 marks)

0
0 2 4 61 3 5

B

2

4

6

1

3

5

A

x

y
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 9  On the grid are two triangles A and B.

     Triangle C, not shown on the diagram, is an enlargement of  triangle B with scale 
factor 2, centre of  enlargement (0, 9).

    What is the scale factor and centre of  enlargement that maps triangle A to triangle C?

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

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

                             Answer     Scale factor...............................................                           

                             Answer Centre       (........................, ........................)           (4 marks)

Turn over for the next question

9

Turn over �

(09)

7

0
0 5 10 15

5

10

15

x

y

A

B
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(10)

10  (a) Solve the equation                  = 2

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

                             Answer x = ................................................................              (1 mark)

10  (b) Solve the equation            7y – 8 = 4 – 2y

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

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

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

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

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

*10(c) Solve the equation                     – = 1

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

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

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

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

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

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

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

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

                             Answer w = ...............................................................            (5 marks)

10
x

w – 4
7

w + 2
3
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11 Use your calculator to work out    sin(cos–1 0.6372)

11 (a) Write down your full calculator display.

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

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

11 (b) Give your answer to part (a) to 3 significant figures.

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

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

12 (a) The nth term of  a sequence is given by         n2 – n + 4

     Work out the first 5 terms of  the sequence.

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

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

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

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

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

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

12 (b) Work out the 25th term of  the sequence 2, 3, 5, 8, 12, ....

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

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

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

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

Turn over for the next question

11

Turn over �

(11)

15



WMP/Jun11/93652H

Do not write
outside the

box

12
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13  (a) Calculate the length x in the triangle.

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

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

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

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

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

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

13  (b) Calculate the length x in the triangle.

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

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

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

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

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

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

13 cm
18 cm

Not drawn
accurately

x

12 cm

Not drawn
accurately

42°

x
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14  The diagram shows a regular nonagon and a regular hexagon joined at side XY.
     The straight line ABD passes through the vertex C of  the hexagon.

     Calculate the size of  angle ECD.

     You must show your working.

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

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

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

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

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

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

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

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

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

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

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

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

                             Answer ........................................................ degrees            (5 marks)

(13)

13

Turn over �

11

Y

A D
E

X

Not drawn
accurately

B C
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15  Write the quadratic expression x2 + 6x – 5  in the form  (x + a)2 – b

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

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

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

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

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

16  AB and CD are two chords of  a circle that intersect at X.

     CX = 9 cm, DX = 16 cm.

     AX = BX

     Work out the length of  AX.

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

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

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

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

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

(14)

14

A

C

X

16 cm

9 cm
Not drawn
accurately

B

D
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17  Work out the size of  angle QRP.

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

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

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

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

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

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

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

18  Simplify fully

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

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

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

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

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

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

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

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

(15)

15

Turn over �

11

Not drawn
accurately

11 cm

18 cm

Q

P R

85°

2x2 – 7x – 15

4x2 – 9
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19  The ratio of  men to women in a running club is 5 : 3

     After a group of  6 women join the club the percentage of  women in the club goes
up to 40%.

     How many people were in the club before the women joined?

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

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

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

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

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

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

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

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

20  A cone has a base radius of  5 cm and a slant height l.

     The total surface area is 220 cm2.

     Calculate the value of  l.

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

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

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

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

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

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

(16)

16

Not drawn
accurately

l

5 cm
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*21 The diagram shows the points O, P, Q, R, M and N.

     OP = a, OQ = b and QR = 3b

     PM : MQ = 2 : 1

     PN : NR = 1 : 2

21  (a) PQ = b – a

     Show that OM =      a +      b

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

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

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

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

21  (b) Show that OMN is a straight line.

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

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

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

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

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

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

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

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

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

END  OF  QUESTIONS

(17)

17

P
Not drawn
accurately

N

M

O R
Q

a

b 3b

1
3

2
3

→ → →

→

→

12
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There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE

ANSWER  IN  THE  SPACES  PROVIDED
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There are no questions printed on this page
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ANSWER  IN  THE  SPACES  PROVIDED
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There are no questions printed on this page

DO  NOT  WRITE  ON  THIS  PAGE

ANSWER  IN  THE  SPACES  PROVIDED
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