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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Find

ð
36

x2
þ ax

� �
dx , where a is a constant.

[3 marks]

(b) Hence, given that

ð3
1

36

x2
þ ax

� �
dx ¼ 16 , find the value of the constant a.

[2 marks]
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Answer space for question 1
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2 (a) Sketch the graph of y ¼ ð0:2Þx , indicating the value of the intercept on the y-axis.
[2 marks]

(b) Use logarithms to solve the equation ð0:2Þx ¼ 4 , giving your answer to three

significant figures.

[2 marks]

(c) Describe the geometrical transformation that maps the graph of y ¼ ð0:2Þx onto the

graph of y ¼ 5x .
[1 mark]
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Answer space for question 2
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3 The diagram shows a curve with a maximum point M .

The curve is defined for x > 0 by the equation

y ¼ 6x
1
2 � x� 3

(a) Find
dy

dx
.

[2 marks]

(b) Hence find the y-coordinate of the maximum point M .

[3 marks]

(c) Find an equation of the normal to the curve at the point Pð4, 5Þ .
[3 marks]

(d) It is given that the normal to the curve at P, when translated by the vector
k

0

� �
,

passes through the point M . Find the value of the constant k.

[3 marks]
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Answer space for question 3
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Answer space for question 3
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Answer space for question 3
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4 An arithmetic series has first term a and common difference d.

The sum of the first 21 terms is 168.

(a) Show that aþ 10d ¼ 8 .
[3 marks]

(b) The sum of the second term and the third term is 50.

The nth term of the series is un .

(i) Find the value of u12 .
[4 marks]

(ii) Find the value of
X21
n¼4

un .

[3 marks]
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Answer space for question 4
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5 (a) Use the trapezium rule with four ordinates (three strips) to find an approximate value

for

ð11
2

ffiffiffiffiffiffiffiffiffiffiffiffiffi
x2 þ 9

p
dx . Give your answer to one decimal place.

[4 marks]

(b) Describe the geometrical transformation that maps the graph of y ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
x2 þ 9

p
onto the

graph of :

(i) y ¼ 5þ
ffiffiffiffiffiffiffiffiffiffiffiffiffi
x2 þ 9

p
;

[2 marks]

(ii) y ¼ 3
ffiffiffiffiffiffiffiffiffiffiffiffiffi
x2 þ 1

p
.

[2 marks]
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Answer space for question 5
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6 The diagram shows a triangle ABC.

The lengths of AB, BC and AC are 8 cm, 5 cm and 9 cm respectively.

Angle BAC is y radians.

(a) Show that y ¼ 0:586 , correct to three significant figures.

[3 marks]

(b) Find the area of triangle ABC, giving your answer, in cm2 , to three significant figures.

[2 marks]

(c) A circular sector, centre A and radius r cm, is removed from triangle ABC. The

remaining shape is shown shaded in the diagram below.

Given that the area of the sector removed is equal to the area of the shaded shape,

find the perimeter of the shaded shape. Give your answer in cm to three significant

figures.

[6 marks]
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Answer space for question 6
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7 (a) The expression ð1� 2xÞ5 can be written in the form

1þ pxþ qx2 þ rx3 þ 80x4 � 32x5

By using the binomial expansion, or otherwise, find the values of the coefficients p, q
and r.

[3 marks]

(b) Find the value of the coefficient of x10 in the expansion of ð1� 2xÞ5ð2þ xÞ7 .
[5 marks]
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8 (a) (i) Given that 4 sin xþ 5 cos x ¼ 0 , find the value of tan x .
[2 marks]

(ii) Hence solve the equation ð1� tan xÞð4 sin xþ 5 cos xÞ ¼ 0 in the interval

0�4 x4 360�, giving your values of x to the nearest degree.

[3 marks]

(b) By first showing that
16þ 9 sin2 y
5� 3 cos y

can be expressed in the form pþ q cos y , where p

and q are integers, find the least possible value of
16þ 9 sin2 y
5� 3 cos y

.

State the exact value of y, in radians in the interval 04y < 2p , at which this least

value occurs.

[4 marks]
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Answer space for question 8
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9 (a) Given that log3 c ¼ m and log27 d ¼ n , express

ffiffiffi
c
p

d 2
in the form 3y, where y is an

expression in terms of m and n.

[4 marks]

(b) Show that the equation

log4ð2xþ 3Þ þ log4ð2xþ 15Þ ¼ 1þ log4ð14xþ 5Þ

has only one solution and state its value.

[4 marks]
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Answer space for question 9
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