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Volume of prism = area of cross-section × length

Area of trapezium =
2

1
(a + b)h h

a

b

length

cross-
section

Formulae Sheet: Higher Tier

Volume of sphere =
3

4
r3

Surface area of sphere = 4r2

r

r

h
l

Volume of cone =
3

1
r2 h

Curved surface area of cone = r l

In any triangle ABC

Area of triangle =
2

1
ab sin C

Sine rule
A

a

sin
=

B

b

sin
=

C

c

sin

Cosine rule a2
= b2

+ c2
– 2bc cos A

The Quadratic Equation

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

x =
a

acbb

2

)4_(_ 2±

A B

C

ab

c



3

Turn over 
93652H

Answer all questions in the spaces provided.

1 (a) Solve 5y  4 = 2y + 8

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

1 (b) Solve
3

7_5x
= x + 5

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

2 Calculate the circumference of a circle with diameter 12 cm.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Turn over for the next question

Do not write
outside the

box

8
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3 A square piece of paper is folded in three.

The final folded piece has a perimeter of 32 cm.

What is the area of the original square?

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer ..................................................................... cm
2

(4 marks)

4 Entry to a zoo costs £5.25 for adults and £ 4 for children.

A group of adults and children pay exactly £ 94 to get in.

There are more children than adults.

How many adults and children are in the group?

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer ........................ adults ........................ children (3 marks)

Do not write
outside the

box

Not drawn
accurately
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5 (a) Expand and simplify 5(x + 3)  2(x  1)

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

5 (b) Expand and simplify (x + 3)(x  1)

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

6 AB and CD are parallel lines.

FHG and JHK are straight lines.

Calculate the value of x.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Do not write
outside the

box

15
5

Not drawn
accurately

x + 10

x

x + 20

BA

C D

F

H

J

K
G
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7 100 people are asked if they can sing and/or dance.

34 people cannot sing or dance.

46 people can sing.

50 can dance.

How many people can sing but not dance?

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Do not write
outside the

box
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8 A cylindrical can has a radius of 5 cm and a height of 12 cm.

8 (a) Work out the volume of the can.

State the units of your answer.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

8 (b) 24 of the cans are fitted into a box as shown.

The box is a cuboid and has six faces.

Work out the total surface area of the box.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer ………....................................................... cm
2

(4 marks) 11

Do not write
outside the

box

5 cm

12 cm

Not drawn
accurately

Not drawn
accurately
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9 (a) Calculate the length x in the triangle.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

9 (b) Calculate the angle y in the triangle.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Do not write
outside the

box

Not drawn
accurately

10 cm

7 cm
x

Not drawn
accurately

10 cm

22 cm

y
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10 (a) Use your calculator to work out

)42cos×9×7×2-9+(7 22 

Write down all the figures in your calculator display.

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

10 (b) Give your answer to part (a) to an appropriate degree of accuracy.

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

11 ABC is a triangle.

DE is parallel to AB.

AC = 10 cm, CE = 7 cm and EB = 5 cm.

Work out the length AD.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Turn over for the next question

Do not write
outside the

box

Not drawn
accurately

7 cm

5 cm

10 cm

A B

C

D E

11
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12 The sketch shows a parallelogram ABCD.

B is the point (3, 2)

C is the point (2, 3)

The area inside the parallelogram on the right of the y-axis is one-third of the total area
of the parallelogram.

Work out the coordinates of the points A and D.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer A (.............................., ………....................)

D (.............................., ………....................) (5 marks)

Do not write
outside the

box

y

x

B (3, 2)

C (2, 3)

A

D

O

Not drawn
accurately



11

Turn over 
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13 The number X has product of prime factors 2 × 3
3

× 5

Another number Y has product of prime factors 2
2

× 3 × 5 × 7

13 (a) Work out the Highest Common Factor (HCF) of X and Y.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

13 (b) Work out the Least Common Multiple (LCM) of X and Y.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

14 (a) The nth term of a sequence is n2
 2n.

Work out the first three terms of the sequence.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

14 (b) Work out the nth term of the sequence 5, 6, 8, 11, 15, .....

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Do not write
outside the

box

15
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15 (a) ABCD is a cyclic quadrilateral.

DC is extended to the point E.

Show that angle BAD = angle ECB.

Give reasons for any statements you make.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

(2 marks)

Do not write
outside the

box

D

A

B

E

C

Not drawn
accurately

O
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15 (b) Two circles C1 and C2 intersect at X and Y.

P and Q are points on the circumference of C1.

R and S are points on the circumference of C2.

PXR and QYS are straight lines.

Prove that PQ is parallel to RS.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

(4 marks)

6

R
Not drawn
accuratelyX

P

Q

Y

C1
C2

S
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16 (a) Solve the equation 3x2 + 4x  9 = 0

Give your answer to 2 decimal places.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

16 (b) Hassim is solving a quadratic equation using the quadratic formula.

He uses the formula correctly to get

x =
10

29±3

Work out the equation that Hassim has solved.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

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

Do not write
outside the

box
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17 The top third of a cone is cut away.

The resulting frustum has a base radius of 6 cm and a height of 8 cm.

Calculate the volume of the frustum.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer ................................................................... cm
3

(4 marks)

Do not write
outside the

box

9

Not drawn
accurately

8 cm

6 cm
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18 ABCD is a quadrilateral.

AB = 5 cm, BC = 12 cm, CD = 10 cm and DA = 9cm.

Angle ABC = 90

Calculate the area of ABCD.

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

..................................…………...….…….....…………………………………………….…..

Answer ................................................................... cm
2

(5 marks)

END OF QUESTIONS

5

Do not write
outside the

box

Not drawn
accuratelyA

B

D

C

9 cm

10 cm

5 cm

12 cm
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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

DO NOT WRITE ON THIS PAGE
ANSWER IN THE SPACES PROVIDED
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