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2

a

h

b

length

cross-
section

Formulae Sheet: Higher Tier

4
Volume of sphere = – π r 3

3

Surface area of sphere = 4π r2

1
Volume of cone = – πr2 h

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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1 Work out the area of  a circle, radius 3.5 cm.
Give your answer to 1 decimal place.

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

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

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

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

2 Work out the value of  x.

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

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

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

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

3

7

Answer all questions in the spaces provided.

138 °

2x

x

Not drawn
accurately
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3 (a) Reflect triangle T in the line y = –1

(2 marks)

4

(04)

–4 –3 –2 O

–2

–3

–4

–1

1

2

3

4

–1 1 2 3 4 x

y

–5 5

–5

5

T
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3 (b) Describe fully the single transformation that maps triangle T to triangle S.

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

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

(05)

5

Turn over �

5

–4 –3 –2 O

–2

–3

–4

–1

1

2

3

4

–1 1 2 3 4 x

y

–5 5

–5

5

S

T
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4 A plasterer uses this formula to work out how much she charges (£ C).

C = 30 + 10A

A is the area to be plastered to the nearest square metre.

How much does she charge for a rectangular ceiling measuring 7.6 m by 2.4 m?

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

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

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

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

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

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

Answer £ ................................................................... (5 marks)

(06)

6
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7

(07)

5 (a) How many pounds are in a kilogram?
Circle your answer.

1.6                      2.2                      2.5                      4.5

(1 mark)

5 (b) Matthew’s grandmother asked him to buy  – pound of  cherries.

Cherries are sold in 100 g, 250 g and 500 g packs.

Which pack should he buy to get the nearest amount?
You must show your working.

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

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

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

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

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

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

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

10

Turn over �

1
2
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8

(08)

*6 The diagram shows a square.

Work out the perimeter of  the square.

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

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

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

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

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

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

Answer ................................................................ cm (5 marks)

(x + 5) cm

(2x – 4) cm

Not drawn
accurately
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(09)

9

Turn over �

11

7 (a) Complete the table of  values for     y = x2 – 3

(2 marks)

7 (b) Draw the graph of      y = x2 – 3   for values of  x from – 2 to 2. 

(2 marks)

7 (c) Use your graph to work out the values of  x when y = 0.5

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

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

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

x – 2 – 1 0 1 2

y 1 1

–2

–1

–3

O

1

–1 1 2–2

y

x
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(10)

8 The scale drawing shows a post which is 1.5 metres from the fence.

8 (a) How far is the post from the wall?

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

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

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

8 (b) A pony is tied to the post by a rope.
The pony can reach 2.5 metres from the post.

On the scale drawing, show accurately the area that the pony can reach.
(2 marks)

Drawn
to scale

Fence

Wall

Post
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8 (c) Work out the scale of  the drawing as a ratio.
Give your answer in its simplest form.

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

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

Scale        ................... : ................... (3 marks)

Turn over for the next question

(11)

11

Turn over �

6
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12

(12)

9 Enlarge the shape by scale factor  – with centre of  enlargement (0, 2).

(2 marks)

1 2 3 4 5 6 7 8 x0

1

0

2

3

4

5

6

7

8

9

10

11

12

13

14

y

9 10 11 12 13 14

1
2
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13

(13)

7

10 The diagram shows three pieces of  glass in a conservatory roof.

10 (a) Work out the height, h, of  the smallest piece.

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

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

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

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

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

10 (b) Each piece of  glass is the same width, 1.2 metres.

Work out the height, H, of  the rectangular piece.

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

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

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

Turn over �

1.2 m

35°

H

h

Not drawn
accurately
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11 The diagram shows a circle, centre O.
AB is a tangent.

Work out the length OB.

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

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

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

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

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

14

(14)

8.3 cm
5.2 cm

A

O

B

Not drawn
accurately
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12 The diagram shows a badge made from two similar pentagons.

Work out the width of  the badge.

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

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

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

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

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

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

Answer ................................................................ cm (5 marks)

(15)

15

3x cm

(x + 4) cm 36 cm

x cm

Not drawn
accurately

9

Turn over �
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13 Work out the area of  the triangle.

State the units of  your answer.

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

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

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

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

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

(16)

16

Not drawn
accurately

52 °

14 cm

12 cm
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14 Solve the quadratic equation         3x2 + x – 5 = 0
Give your answers to 3 significant figures.

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

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

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

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

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

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

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

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

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

Turn over for the next question

(17)

17

Turn over �

6
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15 y is directly proportional to x.
When y = 28, x = 7

15 (a) Work out an equation connecting y and x.

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

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

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

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

15 (b) Work out the value of  y when x = 12

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

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

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

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

(18)

18
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16 ABC and EDC are straight lines.
AD = ED

*16 (a) Work out the size of  angle AED.
Give a reason for your answer.

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

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

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

16 (b) Work out x.

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

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

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

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

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

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

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

(19)

19

Not drawn
accurately

45 °

110 °

D

E

A

B

C
x

Turn over �

11
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17 (a) Work out DC in terms of  a and b.
Simplify your answer.

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

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

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

17 (b) ABCD is a trapezium.

Work out the value of  k.

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

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

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

(20)

20

D

A B

C

ka – 8b

6a – 7b
5a + 3b

→
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18 You are given that    1 knot = 1 nautical mile per hour.

Two ships leave a port at the same time.

Ship A sails at 10 knots on a bearing of  035º
Ship B sails at 15 knots on a bearing of  270º

Calculate the distance between the ships after 2 hours.
Do not use a scale drawing.

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

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

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

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

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

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

Answer ............................................... nautical miles (5 marks)

END  OF  QUESTIONS

(21)

21

8

Not drawn
accurately

Ship B

Ship A

Port

N
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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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