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Do not write
outside the
Answer all questions in the spaces provided. box
1 A curve has equation y = x’ —4x’
1 (a) A line passes through two points on the curve, one where x =6
and the other where x=6+#4
Find the gradient of this line in the form a +bh+h*, where a and b are constants.
[4 marks]
Answer
1 (b) Show how the answer to part (a) can be used to find the gradient of the curve at the
point where x =6
State the value of this gradient.
[2 marks]
Answer 6
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Do not write
X outside the
L a+4 box
2 Itis given that z= -, where a and b are real numbers.
7 +bi
Find the real part of z and the imaginary part of z
Give your answers in terms of @ and b
[4 marks]
(2) (2) 2

Turn over »
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3 (a)

Find the general solution of the equation

giving your answer in terms of

tan(3x—£j =1
6

[3 marks]

Answer

0 4
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3 (b)

Find the general solution of the equation

giving your answer in terms of

tan’ [3x —E) =1
6

[3 marks]

Answer

Do not write
outside the
box
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There are no questions on this page box

DO NOT WRITE/ON THIS PAGE
ANSWER IN THE/SPACES PROVIDED
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4 (a)

16 1

Explain why inz dx is an improper integral.

0

[1 mark]

4 (b)

Find the exact value of the improper integral

16
0

1

x 4 dx

[3 marks]

Answer

Do not write
outside the
box
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5 (a)

It is given that

Use the method of differences to show that

a__f(n)

"b n2(71+1)2

where a and b are integers and f is a function of n

[4 marks]
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5 (b)

Hence find the exact value of

You must show all your working.

0

1

1
e

+1)2

|

[4 marks]

Answer

Do not write
outside the
box
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Do not write
outside the
box

6 The equation x—-2= 2x
—

hasroots o and f

6 (a) Find the value of a+ f and the value of af
[3 marks]

a+pf= aff =

6 (b) Showthat o+ =61
[2 marks]

170
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Do not write
outside the
6 (c) Find a quadratic equation, with integer coefficients, which has roots box
1 1
Q—F and ﬂ—?
[6 marks]
Answer 11

Turn over »
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Do not write
outside the

7 A water tank is in the shape of a triangular prism. box

The length of the tank is 4 metres.
The cross-section of the tank is a right-angled triangle.
One side of the triangle is vertical and has length 1 metre.

Another side of the triangle is horizontal and has length 1 metre.

7 (a) The tank contains water.
The height of the water is & metres.

The volume of water in the tank is " m3

cross-section
h metres

Find an expression for V' in terms of &
[1 mark]

12
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7 (b)

Water flows out of the tank at a constant rate of 0.006 m? per minute.

Find the rate at which the height of the water is decreasing when the height
of the water is 0.75 metres.

Give your answer in metres per minute.

[5 marks]

Answer

Do not write
outside the
box
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Do not write
outside the

8 The circle C is the locus of points on an Argand diagram such that box

z+5-6i |=2

8 (a) Draw the circle C on the Argand diagram showing clearly both its centre and radius.
[2 marks]

v

Re

1 4

I1B/G/Jun22/FM01



15

outside the
8 (b) The complex number z; lies on C and is such that | z, -3 | has its greatest possible box
value.
Find z;
[5 marks]
Answer 7
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9 (a

9 (b)

The function fis defined by

Write down the equations of the asymptotes of the graph of y =f(x)

_Ax+7
x+2

£(x)

Do not write
outside the
box

[2 marks]

Find the exact values of the coordinates of the points of intersection of

Answer

the graph of y =f(x) with the line y =x—-2

[4 marks]

Answer
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outsdo the
9 (¢)  Sketch the graph of y=f(x) and the line y =x—2 on the axes below. box
[4 marks]
YV A
0 X
9 (d) Solve the inequality
4
x+7£x_2
x+2
[2 marks]
Answer 12

Turn over »
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10

10 (a)

The circle C, has equation x*+y” =1
The circle C, has equation (x—7) +y* =1

Describe fully the transformation that maps C, onto C,

Do not write
outside the
box

[2 marks]

10 (b)

Theline y=mx-4 meets C,

Find the set of possible values of m

No credit will be given for solutions using differentiation.

[6 marks]

Answer
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Do not write
outside the
10 (c) C, is transformed to a curve C, by a stretch, parallel to the x-axis, scale factor a, box
where a >1
10 (c) (i) State what type of curve C, is.
[1 mark]
Answer
10 (c) (ii) Write down the equation of C,
[1 mark]
Answer
10 (d)  Find the set of possible values of a if the line  y=mx—4 meets both C, and C,
[6 marks]
Answer 16
END OF QUESTIONS
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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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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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Question Additional page, if required. box
number Write the question numbers in the left-hand margin.
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