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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

1Volume 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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3

Turn over �

(03)

4

1 A circle has radius 9.4 cm.

1 (a) Work out the circumference of  the circle.

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

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

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

1 (b) A semicircle has radius 9.4 cm.

Use your answer to part (a) to work out the perimeter of  the semicircle.

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

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

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

Answer all questions in the spaces provided.

Not drawn accurately

9.4 cm

Not drawn accurately
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2 (a) Reflect the triangle in the line x = 1

(2 marks)

–1

–5

–2

–4

O

4

1

2

3

5

–2

–3

21 3 4 5–1–3–4–5

y

x
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(05)

5

Turn over �

2 (b) Rotate the triangle through 180º about the origin.

(2 marks)

Turn over for the next question

–1

–5

–2

–4

O

4

1

2

3

5

–2

–3

21 3 4 5–1–3–4–5

y

x

4
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(06)

*3 The diagram shows two bottles of  the same drink.

You are given that 1 litre = 100 cl

Which bottle is better value for money?
You must show your working.

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

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

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

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

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

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

1.5 litres

£1.99

Large

60 cl

78p

Small
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(07)

4 Here is a scale drawing of  a play area.

A straight wall is to be built from A to B.
250 bricks are needed for each metre of  wall.

Work out the total number of  bricks needed to build the wall.

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

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

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

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

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

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

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

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

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

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

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

A B

Scale    1 : 800

8

Turn over �
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8

5 (a) The diagram shows a square piece of  card.

Write down a formula connecting A and w.

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

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

5 (b) This diagram shows a cube.

Write down a formula connecting V and w.

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

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

Area
A cm2

Width, w cm

Volume
V cm3

Width, w cm
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5 (c) The area of  one face of  a cube is 20 cm2.

Work out the volume of  the cube.

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

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

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

Answer ............................................................... cm3 (3 marks)

Turn over for the next question

(09)

9

Turn over �

5
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10

6 (a) Three angles are in the ratio  2 : 3 : 7
The smallest angle is 60º.

Show that these three angles will fit together at a point with no gaps.

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

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

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

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

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

(3 marks)

6 (b) Two angles form a straight line.
One of  the angles is (x + 30) degrees.

Write down an expression for the size of  the other angle.
Give your answer in its simplest form.

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

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

Answer ........................................................ degrees (2 marks)
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(11)

7 In the trapezium, a = 6.5 m, b = 8.3 m and h = 3.2 m

The trapezium is the cross-section of  a tunnel.
The tunnel is 200 metres long.

Work out the volume of  the tunnel.

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

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

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

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

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

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

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

Answer ................................................................ m3 (4 marks)

h

b

a
Not drawn accurately

200 m

Turn over �

9
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8 Solve the equation         x2 – 5 = 0
Give your answers to 1 decimal place.

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

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

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

9 The diagram shows a rectangle.

The area of  the rectangle is 90 cm2.

Set up and solve a quadratic equation to work out the value of  x.

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

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

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

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

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

x = ....................................................................... cm (5 marks)

12

(12)

(x – 5) cm

(x + 4) cm
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10 The diagram shows a cylinder of  radius r cm and height 4r cm.

10 (a) Work out a formula for the volume, V of  the cylinder in terms of  π and r.
Simplify your answer.

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

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

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

10 (b) Work out the volume of  the cylinder when r = 8

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

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

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

Answer ............................................................... cm3 (2 marks)

13

(13)

4r cm

r cm

11

Turn over �
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(14)

11 This is a formula for the time to cook a turkey.

T =  15 + 20m

This is a formula for the time to cook a goose.

T =  40 + 15m

m is the mass in kilograms.
T is the time in minutes.

A turkey and a goose have the same mass and take the same time to cook.

Work out this time.

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

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

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

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

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

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

Answer ........................................................ minutes (4 marks)
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12 (a) The diagram shows a right-angled triangle.

Write down the value of  sin x.

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

12 (b) In a different right-angled triangle,  tan y = 0.7

Work out the value of  y.

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

Turn over for the next question

(15)

15

4 cm

3 cm
5 cm

x

Not drawn
accurately

Turn over �

6
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13 (a) The diagram shows a rectangle.

Work out the length of  the diagonal.

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

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

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

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

(16)

16

Not drawn accurately

30 cm

35 cm
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13 (b) The rectangle in part (a) is the base of  this box.
The box is a cuboid.

Will a straight rod of  length 1 metre fit in the box?
You must show your working.

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

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

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

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

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

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

Turn over for the next question

(17)

17

Turn over �

35 cm

30 cm

87 cm

6
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14 The diagram shows a circle, centre O.
ATB is a tangent at T.

14 (a) Work out the value of  x.

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

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

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

14 (b) Work out the value of  y.

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

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

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

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

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

(18)

18

y
T

B

A

O

x
x

E

D

124º

Not drawn
accurately
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15 W is inversely proportional to x.
When W = 6, x = 20

Work out the value of  W when x = 24

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

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

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

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

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

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

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

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

Turn over for the next question

(19)

19

Turn over �

9
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16 (a) You are given that    1 mile  = 1.6 kilometres

Convert 6 – miles into kilometres.

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

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

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

*16 (b) A manufacturer claims a car like mine uses 5.5 litres per 100 km.

My car does 50 miles per gallon.

Is my car using more or less fuel than the manufacturer claims?
You must show your working.

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

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

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

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

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

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

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

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

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

............................................................................................................................................
(5 marks)

(20)

20

1
2
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17 AB = 2x and BC = 4y
ACD is a straight line.

17 (a) Write down the vector AC in terms of  x and y.

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

17 (b) AC : CD = 2 : 1

Work out the vector AD in terms of  x and y.
Give your answer as simply as possible.

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

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

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

Turn over for the next question

(21)

21

B

A DC

2x 4y

→ →

→

→

Turn over �

10
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18 (a) On the axes below sketch the graph of   y = x3

(1 mark)

18 (b) On the axes below sketch the graph of   y = x3 + 8

(1 mark)

(22)

22

y

O x

y

O x
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19 ACD and BCE are straight lines.
Triangle ABC is similar to triangle DEC.
AB is parallel to ED.

Work out the area of  triangle ABC.

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

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

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

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

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

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

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

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

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

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

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

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

Answer ............................................................... cm2 (6 marks)

END  OF  QUESTIONS

(23)

23

Not drawn
accurately

9 cm

5 cm4 cm

18 cm
A B

C

DE
8 cm

8
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24
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