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Answer all questions in the spaces provided.

1 A circle, centre ð0, 0Þ, has circumference 12p

Work out the equation of the circle.
[2 marks]

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

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

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

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

Answer .............................................................................

2 a : b : c ¼ 5 : 3 : 2

Work out 4a$ c : 3b
Give your answer in its simplest form.

[2 marks]

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

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

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

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

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

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

Answer ............... : ...............
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3 The distance between the points ð2, 5pÞ and ð2, $10Þ is 30 units.

Work out the two possible values of p.
[3 marks]

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

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

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

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

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

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

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

Answer....................................and ...................................
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4 The first term of a sequence is 1$ a

The term-to-term rule of a sequence is

add 2a then multiply by 3

4 (a) Show that the second term is 3þ 3a
[1 mark]

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

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

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

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

4 (b) The third term is 16

Work out the value of a.
[3 marks]

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

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

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

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

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

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

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

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

Answer .............................................................................
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5 A straight line L

is parallel to the straight line y ¼ 1$ 2x
passes through ð3, $1Þ

On the grid below, draw the straight line L for values of x from $3 to 3.
[4 marks]

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

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

.........................................................................................................................................
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6 Write
15x8 $ 18x7

3x2
in the form axn $ nxa where a and n are integers.

[2 marks]

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

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

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

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

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

7 y ¼ 2
3
x6 $ 8x3

Work out the rate of change of y with respect to x when x ¼ $1
[3 marks]

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

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

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

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

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

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

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

Answer .............................................................................
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9 (a) Solve 6ð2y$ 3Þ $ 10 ¼ 2y
[3 marks]

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

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

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

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

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

y ¼ ..................................................................................

9 (b) Solve

ffiffiffiffiffiffiffiffiffiffiffiffiffi
wþ 4
p

2
¼ 6

[3 marks]

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

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

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

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

w ¼ .................................................................................

9 (c) Solve 3m
1
5 þ 9 ¼ 0

[2 marks]

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

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

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

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

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

m ¼ .................................................................................
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10 The diagram shows a circle, centre C.
TP is a tangent to the circle at P.

Work out the value of t.
[4 marks]

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

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

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

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

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

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

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

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

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

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

Answer .............................................................................
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11 (a) Expand and simplify ð3wþ 2yÞðw$ 4yÞ
[3 marks]

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

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

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

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

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

Answer .............................................................................

11 (b) Expand and simplify
3

x2
x

3
þ 3x2 $ 1

" #

[3 marks]

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

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

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

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

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

Answer .............................................................................
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12 The area of the triangle is equal to the area of the square.
All dimensions are in centimetres.

Not drawn
accurately

Write y in terms of x.
[2 marks]

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

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

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

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

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

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

Answer .............................................................................
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13 The diagram shows a circle, centre P, and a straight line passing through points P
and Q.
Q lies on the y-axis and on the circumference of the circle.

The equation of the circle is ðx$ 3Þ2 þ y2 ¼ 25

Not drawn
accurately

Work out the equation of the straight line through P and Q.
Give your answer in the form axþ byþ c ¼ 0 where a, b and c are integers.

[4 marks]

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

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

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

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

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

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

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

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

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

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

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

Answer .............................................................................
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14 PQR is a straight line.
PQ :QR is 2 : 3

Not drawn
accurately

14 (a) Show that a ¼ 10:5
[2 marks]

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

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

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

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

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

........................................................................................................................................
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14 (b) Work out the value of b.
[3 marks]

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

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

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

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

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

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

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

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

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

Answer .............................................................................

15 Use algebra to prove that the value of
8c2 þ 16

3c2 þ 6
þ 1

3
is an integer for all

values of c.
[3 marks]

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

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

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

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

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

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

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

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

........................................................................................................................................
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16 The diagram shows a rectangle with area 9 cm2

Set up and solve an equation to work out the value of x.
Give your answer to 3 significant figures.

[5 marks]

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

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

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

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

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

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

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

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

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

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

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

x ¼ ..................................................................................
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17 ABCDEFGH is a cuboid.

HB ¼ 34 cm
HD ¼ 16 cm
AD ¼ 18 cm

17 (a) Work out the length of AB.
[3 marks]

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

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

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

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

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

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

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

Answer........................................................................ cm

17 (b) Work out the angle between HB and ABCD.
[2 marks]

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

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

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

Answer................................................................ degrees
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18 The sketch shows the quadratic curve y ¼ 4ðx$ aÞ2 þ b
The curve passes through ð0, 10Þ and ð2, 10Þ

Not drawn
accurately

18 (a) Give reasons why the value of a is 1.
[2 marks]

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

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

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

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

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

Do not write
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18 (b) Work out the value of b.
[2 marks]

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

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

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

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

Answer .............................................................................

18 (c) Write the equation of the curve in the form y ¼ px2 þ qxþ r
[2 marks]

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

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

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

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

Answer .............................................................................

19 Use the factor theorem to show that ðx$ 3Þ is not a factor of x3 $ 10x$ 3
[2 marks]

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

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

........................................................................................................................................
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22 A quadratic sequence starts

302 600 894 1184 ..........

22 (a) Work out an expression for the nth term.
[3 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

Answer .............................................................................

22 (b) A term in the sequence has value 0

Find the position of this term.
[2 marks]

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

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

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

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

Answer .............................................................................
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24 a2 < 4 and aþ 2b ¼ 8

Work out the range of possible values of b.
Give your answer as an inequality.

[4 marks]

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

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

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

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

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

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

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

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

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

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

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

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

Answer .............................................................................
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26 A cone has base radius r cm and slant height l cm

A hemisphere has radius r cm

26 (a) The curved surface area of the cone equals the curved surface area of the
hemisphere.

Show that l ¼ 2r
[1 mark]

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

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

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

Do not write
outside the

box
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26 (b) The cone has vertical height h cm

The cone and hemisphere are joined to make the shape shown below.

Show that the volume of the shape can be written as

1
3
pr3ðaþ

ffiffiffi
b
p
Þ cm3 where a and b are integers.

[4 marks]

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

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

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

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

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

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

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

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

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

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

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

.........................................................................................................................................
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27 Work out the values of a when

2a
2
¼ 8a & 16

Do not use trial and improvement.
You must show your working.

[4 marks]

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

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

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

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

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

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

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

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

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

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

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

Answer .............................................................................

END OF QUESTIONS

Copyright ª 2015 AQA and its licensors. All rights reserved.
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Answer all questions in the spaces provided.

1 A triangle has vertices

Að2, 5Þ Bð2, 0Þ and Cð#4, 3Þ

Work out the area of triangle ABC.
You may use the grid to help you.

[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ____________________________ square units
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2 The function fðxÞ ¼ x2 # 4xþ 1 has domain #14 x45

Here is the graph of y ¼ fðxÞ

2 (a) Write down the equation of the line of symmetry of the graph.
[1 mark]

Answer ______________________________________

2 (b) Use the graph to work out the solutions of x2 # 4xþ 1 ¼ 5

Give your answers to 1 decimal place.
[2 marks]

Answer ______________________________________
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4 Work out the point of intersection of the lines

2xþ 3y ¼ 11 and 2y ¼ 13# 3x
[4 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer
!
________ , ________
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5 a, b and c are numbers such that

a < 0

b > 1

#1 < c < 1

Tick the correct box for each statement.

Always true Sometimes true Never true

a3 < 0

b < 10a2

ab > 0

b# c > 1

[4 marks]

Turn over for the next question

8

Do not write
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6 For the curve y ¼ fðxÞ,

dy

dx
¼ 3

2
x# kx4 þ k where k is a constant.

When x ¼ #2 the gradient of the curve is 12

Work out the value of k.
[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ______________________________________

7 Simplify fully 2
3
x3y

! "3

[2 marks]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________
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8 Dð#6, 4Þ and Eð#2, 9Þ are joined by a straight line.

P is a point on DE.
DP : PE ¼ 3 : 5

Work out the coordinates of P.
[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer
!
________ , ________

"
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9 PQ is parallel to BC.

Not drawn
accurately

Prove that x ¼ 3y
[4 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Do not write
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10 (a) Simplify
x2 # 7xþ 10

x2 # 2x# 15
[2 marks]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________

10 (b) Factorise fully w5x3y2 þ w2x6y3

[2 marks]

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________

Turn over for the next question
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11 The x2 term in the expansion of ð3xþ 4Þðx2 þ pxþ 5Þ is #23x2

Work out the value of p.
[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ______________________________________

12 Here are the first four terms of linear sequences X and Y and quadratic sequence Z.

Sequence X 7 9 11 13 ....

Sequence Y 2 5 8 11 ....

Sequence Z 14 45 88 143 ....

12 (a) Work out the nth term of sequence X.
[2 marks]

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________
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12 (b) The nth term of sequence Y is 3n# 1

Using your answer to part (a), or otherwise, work out the nth term of sequence Z.
Give your answer in the form an2 þ bnþ c where a, b and c are integers.

[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ______________________________________
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13 Here is a sketch of y ¼ aþ bx# 2x2 where a and b are constants.

The graph intersects the x-axis at ð#1, 0Þ and
!
7
2
, 0
"
and the y-axis at point P.

Not drawn
accurately

Work out the coordinates of point P.
You must show your working.

[4 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer
!
________ , ________

"
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14 P, Q, R and S are points on the circumference of a circle.

w : y ¼ 7 : 5

PQ ¼ PS

Not drawn
accurately

Work out the size of angle x.
[4 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ________________________________ degrees

8
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15 (a) Solve 2
5

ffiffiffi
x
p
¼ 1

[2 marks]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

x ¼ _________________________________________

15 (b) Solve x3 ¼ 5x2

[2 marks]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________
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16 Rearrange y ¼ 8ðw# xÞ
x

to make x the subject.

[4 marks]

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

_____________________________________________________________________

Answer ______________________________________

Turn over for the next question
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17 A cylinder has base radius x cm and height y cm

A hemisphere has radius 6y cm

The cylinder and hemisphere have equal volumes.

Work out the value of
x

y
You must show your working.

[3 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ______________________________________
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21 Solve
3

x# 2
þ 2

x# 1
¼ 5

Do not use trial and improvement.
Write your solutions to 3 significant figures.

[6 marks]

Answer ______________________________________
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22 Pyramid VABCD has a horizontal rectangular base.

X is the centre of the base.
V is vertically above X.

VB ¼ VC ¼ 17 cm AB ¼ 22 cm BC ¼ 16 cm

Work out the angle between the planes VBC and ABCD.
[4 marks]

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

______________________________________________________________________

Answer ________________________________ degrees
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24 fðxÞ ¼ x

2xþ 1
for positive values of x.

Work out fðxþ 1Þ # fðxÞ

Give your answer as a fraction in its simplest form.
You must show your working.

[5 marks]

Turn over for the next question
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