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Formulae Sheet

Volume of sphere ¼ 4
3
pr3

Surface area of sphere ¼ 4pr2

Volume of cone ¼ 1
3
pr2h

Curved surface area of cone ¼ prl

In any triangle ABC

Area of triangle ¼ 1
2
ab sinC

Sine rule
a

sinA
¼ b

sinB
¼ c

sinC

Cosine rule a2 ¼ b2 þ c2 � 2bc cosA

cosA ¼ b2 þ c2 � a2

2bc

The Quadratic Equation

The solutions of ax2 þ bxþ c ¼ 0 , where a 6¼ 0 , are given by

x ¼
�b�

ffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffiffi
ðb2 � 4acÞ

q

2a

Trigonometric Identities

tan y � sin y
cos y

sin2 y þ cos2 y � 1

P/Jun14/8360/1

(02)
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Answer all questions in the spaces provided.

1 A straight line has gradient �2 and passes through the point ð�3, 10Þ .

Work out the equation of the line.

Give your answer in the form y ¼ mxþ c
[2 marks]

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

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

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

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

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

2 y ¼ 4x3 � 7x

Work out
dy

dx
[2 marks]

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

Turn over for the next question

4

Do not write
outside the

box

P/Jun14/8360/1

Turn over

s
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3 A transformation is given by the matrix M, where M ¼ 1 a
0 2

8>:
9>;

The image of the point ðb, 5Þ under M is ð5, bÞ .

Work out the values of a and b.
[3 marks]

a ¼ ............................. , b ¼ ............................

4 Solve 20þw < 3ðwþ 2Þ
[3 marks]

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

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

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

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

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

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

Do not write
outside the

box
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5 fðxÞ ¼ 10� x2 for all values of x.

gðxÞ ¼ ðxþ 2aÞðxþ 3Þ for all values of x.

5 (a) Circle the correct value of fð�4Þ
[1 mark]

26 �6 36 16 196

5 (b) Write down the range of fðxÞ .
[1 mark]

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

5 (c) gð0Þ ¼ 24

Show that a ¼ 4

[1 mark]

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

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

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

5 (d) Hence solve fðxÞ ¼ gðxÞ
[4 marks]

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

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

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

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

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

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

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

13

Do not write
outside the

box
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6 The nth term of a sequence is
2n2 þ 7

3n2 � 2

6 (a) Work out the 7th term.

Give your answer as a fraction in its simplest form.

[2 marks]

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

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

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

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

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

6 (b) Show that the limiting value of
2n2 þ 7

3n2 � 2
as n!1 is

2

3
[2 marks]

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

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

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

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

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

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

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

Do not write
outside the

box
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7 ABCD is a cyclic quadrilateral.

Work out the values of x and y.
[5 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

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

x ¼ ............................. , y ¼ ............................

9

Do not write
outside the

box
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A

B

D

C

2x

yþ 40�

xþ 2y

yþ 20�

Not drawn
accurately

Turn over

s
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8 (a) Factorise fully 3x2 � 12

[2 marks]

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

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

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

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

8 (b) Factorise 5x2 þ 4xy� 12y2

[3 marks]

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

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

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

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

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

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

Do not write
outside the

box
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9 ABC is a straight line.

BC is 20% of AC.

Work out the coordinates of B.
[4 marks]

Answer
�
................ , .................

�

Turn over for the next question

9

Do not write
outside the

box

P/Jun14/8360/1
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B

Cð16, 3Þ

Not drawn
accurately
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10 Rationalise the denominator of
8

3�
ffiffiffi
5
p

Give your answer in the form aþ b
ffiffiffi
5
p

where a and b are integers.

[3 marks]

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

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

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

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

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

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

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

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

Do not write
outside the

box
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11 (a) Here is triangle ABC.

Show that angle B ¼ 60�
[3 marks]

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

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

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

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

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

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

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

11 (b) Hence work out the area of triangle ABC.
[3 marks]

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

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

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

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

Answer .................................................................... cm2

9

Do not write
outside the

box
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C

A B

Not drawn
accuratelyffiffiffiffiffiffi

14
p

cm
ffiffiffi
2
p

cm

3
ffiffiffi
2
p

cm

Turn over

s
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12 The line x ¼ �9 is a tangent to the circle, centre Cð8, 20Þ

12 (a) Show that the radius of the circle is 17.

[1 mark]

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

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

12 (b) The circle intersects the y-axis at A and B.

Show that the length AB is 30.

[3 marks]

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

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

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

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

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

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

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

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

Do not write
outside the

box
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B

C
ð8, 20Þ

A

�9 O x

Not drawn
accurately
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13 A curve has equation y ¼ x3 � 3x2 þ 5

13 (a) Show that the curve has a minimum point when x ¼ 2

[4 marks]

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

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

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

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

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

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

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

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

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

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

13 (b) Show that the tangent at the minimum point meets the curve again when x ¼ �1
[3 marks]

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

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

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

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

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

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

11

Do not write
outside the

box
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14 ðx� aÞ is a factor of x3 þ 2ax2 � a2x� 16

14 (a) Show that a ¼ 2

[2 marks]

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

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

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

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

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

14 (b) Solve x3 þ 4x2 � 4x� 16 ¼ 0

[4 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

Do not write
outside the

box
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15 Prove that
siny � sin3 y

cos3 y
� tany

[3 marks]

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

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

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

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

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

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

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

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

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

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

Turn over for the next question

9

Do not write
outside the

box

P/Jun14/8360/1

Turn over

s

(15)



16

16 2x2 � 2bxþ 7a � 2ðx� aÞ2 þ 3

Work out the two possible pairs of values of a and b.
[6 marks]

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

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

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

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

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

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

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

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

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

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

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

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

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

a ¼ ....................., b ¼ .....................

and

a ¼ ....................., b ¼ .....................

END OF QUESTIONS
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