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Volume of prism = area of cross-section × length

Volume of sphere =     �r3

Surface area of sphere = 4�r2

Volume of cone =    �r2h

Curved surface area of cone = �rl

In any triangle ABC

Sine rule

Cosine rule   a2 = b2 + c2 – 2bc cos A

Area of triangle =     ab sin C

The Quadratic Equation

The solutions of ax2 + bx + c = 0

where a ≠ 0 are given by

length

cross-
section

r

h

r

l

a
sin A

b
sin B

c
sin C= =

C

BA

a

c

b

x =
−b ± b2 − 4ac( )

2a

Formula List

Area of trapezium =     (a + b)h

b

h

a

1
3

4
3

1
2

1
2
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1. Fill in the answers in the shape sorter below.

 [5]

I think about
2D shapes

Do the shapes
have 4 sides?

Are all the
sides equal?

Are the 
diagonals 

equal?

No

No

No

Yes

Yes

Yes

Name 2
different
possible
shapes

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

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

Name 3
different
possible
shapes

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

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

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Name
the

shape

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

Name
the

shape

. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .
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2. (a) Express     as a decimal.

 

 

 

 [2]

 (b) Express                     as a fraction in its simplest form.

 

 

 

 

 

 [3]

 (c) A number is divided by 6 then 8 is added. This gives an answer of 78.
  Find the number.

 

 

 

 

 

 [2]

3
8

0 12 0 03
36

· ·×
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3.

c

d

b

a

e

70°

35°

Diagram not drawn to scale

 Find the size of the angles marked a, b, c, d and e.

 

 

 

a = . . . . . . . . . . . . . . . . . . . . . . °

b = . . . . . . . . . . . . . . . . . . . . . . °

c = . . . . . . . . . . . . . . . . . . . . . . °

d = . . . . . . . . . . . . . . . . . . . . . . °

e = . . . . . . . . . . . . . . . . . . . . . . °
 [5]
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4. (a) Given that a = –2, b = –4 and c = 8 find the value of                .

 

 

 

 

 

 [2]

 (b) Simplify  12x – 50y – 40x – 35y.

 

 

 

 [2]

 (c) The nth term of a sequence is 3n2 + 2n.

 (i) Write down the first three terms of the sequence.

 

 

 

 

 [2]

 (ii) Find the 10th term of the sequence.

 

 

 

 [1]

 (d) Simplify                .

 

 

 

 

 [1]

3 4
2

c a
b
−

(3a + 2)8

 3a + 2
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5. (a) (i) Place each of the whole numbers 42, 43, 44, 45, 46, 47, 48, 49, 50 in the correct 
positions in the Venn diagram.

Turn over.

43
63

02
00

07

7 Examiner
only

Prime numbers Multiples of 2

Multiples of 3
 [3]

 (ii) A whole number is selected at random from the set {42, 43, 44, 45, 46, 47, 48, 49, 50}.

  Find the probability that the number selected is

  a prime number, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  not a prime number, . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

  a prime number that is also a multiple of 3. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . .

 [3]

 (b) A die has previously been used and shown to be fair.
  This fair die is thrown a further 60 times; a six is scored on the die on 15 of these throws.
  Giving a reason for your answer, write down the probability that a six is scored on the 

next throw.

 

 

 

 
 [2]
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6. (a) Find the highest common factor of 30 and 75.

 

 

 

 

 

 [1]

 (b) Find the lowest common multiple of 6 and 21.

 

 

 

 [2]

 (c) Simplify                      .

 

 

 

 [3]

7. Between Monday and Friday Sonia earns £8 per hour for working in a shop.
 At weekends the hourly rate of pay is doubled.
 She works x hours on Friday, (x + 2) hours on Saturday and (x + 3) hours on Sunday.
 Write down, in its simplest form, an expression for Sonia’s total pay for working on Friday, 

Saturday and Sunday.

 

 

 

 

 

 

 [4]

2 643 ×( )
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8. You will be assessed on the quality of your written communication in this question.

 The pattern below is made using small square tiles and regular octagonal tiles.

Turn over.
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 Is it possible to use this pattern of tiles to tessellate and completely cover a rectangular area 
with only the need to cut tiles at the edges of the rectangle?

 You must show all your working and explain your answer.

 

 

 

 

 

 

 

 

 

 

 

 
 [8]
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9. (a) Make x the subject of the formula  ax – g = bx + h.

 

 

 

 

 

 

 [3]

 (b) Factorise  x2 – 16.

 

 

 [1]

 (c) Factorise  x2 – 8x + 15.

 

 

 

 

 [2]

 (d) Find the nth term of the sequence  4,  7,  12,  19,  28  ..........

 

 

 

 

 

 

 

 [2]
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 (e) Given that the product of (x + 4) and (2x + 3) is –3 find all the possible values of x.

 

 

 

 

 

 

 

 

 

 

 [5]

10. (a) Express 2 380 000 in standard form correct to two significant figures.

 

 

 [2]

 (b) (i) Express 106 as a product of prime factors in index form.

 

 

 

 

 [2]

 (ii) Explain how you know that one million is a square number.

 

 

 

 

 [1]

Turn over.
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130°

85°

a
b

Diagram not drawn to scale

 Giving a reason for your answers, calculate the size of the angles marked a and b in the diagram.

 

 

 

a = . . . . . . . . . . . . . . . . . . °          b = . . . . . . . . . . . . . . . . . . °
 [3]
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12. At lunchtime, the probability that Kelly buys a bowl of soup is 0·7.
 The probability that Kelly buys a sandwich is independent of her buying a bowl of soup.
 The probability that Kelly buys a bowl of soup and a sandwich is 0·28.

 (a) Complete the tree diagram.

 

 

 

 

0·7

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

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

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

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

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

Kelly buys a
bowl of soup

Kelly does 
not buy a 
bowl of soup

Kelly buys a 
sandwich

Kelly does not 
buy a sandwich

Kelly buys a 
sandwich

Kelly does not 
buy a sandwich

 [4]

 (b) Find the probability that Kelly does not buy soup and does not buy a sandwich.

 

 

 
 [2]
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Sketch A

Sketch D

Sketch B

Sketch E

Sketch C

Sketch F

 Match the sketches shown above with an equation in the table below.

Equation Sketch

y = x2

y = x3

y =    

y = –x2

y = –x3

y = – 1x

1
x

 [4]
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14. (a) Express              as a decimal.

 

 

 

 

 

 

 

 [3]

 (b) (i) Express x2 + 14x + 47 in the form (x + a)2 + b, where a and b are whole numbers to 
be found.

 

 

 

 

 

 

 

 [3]

 (ii) Hence solve x2 + 14x + 47 = 0 leaving your answer in surd form.

 

 

 

 

 

 

 [4]

1000
2
3−
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y

x

9

30

 The straight line, shown in the sketch above, intersects with another straight line which is not 
shown.

 The other straight line is perpendicular to the straight line shown.
 The two straight lines intersect at the point where x = 1.
 Find the equation of this other straight line.

 

 

 

 

 

 

 

 

 

 

 

 

 

 
 [8]


