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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Find
dy

dx
when y ¼ ð5þ 3x2Þ

1
2 .

[2 marks]

(b) Find

ð
ð1þ sin 4xÞ dx .

[3 marks]
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Answer space for question 1
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2 (a) By writing cot x as
cos x

sin x
, use the quotient rule to show that

d

dx
ðcot xÞ ¼ � cosec2 x .

[2 marks]

(b) The curve with equation x ¼ p
12
� yþ cot 3y is defined for 0 < y <

p
3
.

(i) Find
dx

dy
in terms of y.

[2 marks]

(ii) Hence find the exact equation of the tangent to the curve at the point 1,
p
12

� �
, giving

your answer in the form y ¼ mxþ c , where m is a rational number.

[4 marks]
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_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

Do not write
outside the

box

Jun18/MPC3

QUESTION

PART

REFERENCE

(04)



5

Answer space for question 2
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3 (a) (i) Sketch the graph of y ¼ lnð2xÞ , stating the coordinates of any point where the curve

crosses the coordinate axes.

[2 marks]

(ii) Describe a sequence of two geometrical transformations that maps the graph of

y ¼ lnð2xÞ onto the graph of y ¼ lnð3þ 4xÞ .
[4 marks]

(b) (i) Use Simpson’s rule with five ordinates (four strips) to find an approximate value forð3
1

lnð3þ 4xÞ dx , giving your answer to five significant figures.

[4 marks]

(ii) Given that the value of

ð3
1

lnð3þ 4xÞ dx is A,

show that the value of

ð3
1

lnð3eþ 4exÞ dx is Aþ 2 .

[2 marks]
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4 (a) The function f, given by fðxÞ ¼ tan�1 x , is defined for all values of x.
The graph of y ¼ fðxÞ is sketched below.

x

y

O

k

–k

(i) The range of f is �k < fðxÞ < k . State the exact value of k.
[1 mark]

(ii) On Figure 1 below, sketch the graph of y ¼ j tan�1 xj .
[1 mark]

(iii) By drawing a suitable straight line on your sketch on Figure 1, show that the equation

j tan�1 xj � 7x� 3 ¼ 0

has exactly one real root.

[2 marks]

(b) The real root of the equation j tan�1 xj � 7x� 3 ¼ 0 is a. Show that a lies between

�0:4 and �0:3.
[2 marks]

(c) Use the iterative formula

xnþ1 ¼
1

7
ðj tan�1 xnj � 3Þ with x1 ¼ �0:4

to find the values of x2 and x3, giving your answers to three decimal places.

[2 marks]

Answer space for question 4

(a)(i) k ¼ ...............................

Figure 1

x

y

O
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Answer space for question 4
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5 The functions f and g are defined with their respective domains by

fðxÞ ¼
ffiffiffiffiffiffiffiffiffiffiffiffiffi
2xþ 3
p

for x5�1
gðxÞ ¼ x2 þ 4x for all real values of x

(a) The inverse of f is f�1.

(i) Find f�1ðxÞ.
[3 marks]

(ii) State the domain of f�1.
[1 mark]

(b) Find the range of g.
[3 marks]

(c) (i) Find gfðxÞ.
[1 mark]

(ii) Solve the equation gfðxÞ ¼ 21 .
[5 marks]
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Answer space for question 5
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6 Use the substitution u ¼ 2þ ln x to show that

ðe
1

ln x

xð2þ ln xÞ2
dx ¼ pþ ln q

where p and q are rational numbers.

[7 marks]
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Answer space for question 6
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7 Part of a curve is sketched below.

y

xO P Q

M

The curve has equation y ¼ ðx� 1Þ e�3x .

(a) The curve has a stationary point M . Show that the x-coordinate of M is
4

3
.

[3 marks]

(b) (i) By using integration by parts twice, find

ð
ðx� 1Þ2e�6x dx

[6 marks]

(ii) The curve crosses the x-axis at the point P. The point Q has coordinates ð2, 0Þ. The

shaded region bounded by the curve, the x-axis from P to Q and the line x ¼ 2 is

rotated through 2p radians about the x-axis. Find the exact value of the volume of the

solid generated.

[3 marks]
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Answer space for question 7
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Answer space for question 7
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Answer space for question 7
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8 (a) Show that the expression
sec y

sec y � 1
þ sec y
sec y þ 1

can be written as 2 cosec2 y .

[3 marks]

(b) Hence solve the equation

secð2xþ 0:4Þ
secð2xþ 0:4Þ � 1

þ secð2xþ 0:4Þ
secð2xþ 0:4Þ þ 1

¼ 8� cotð2xþ 0:4Þ

giving your answers in radians to three significant figures in the interval 0 < x < p.
[7 marks]

Answer space for question 8
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Answer space for question 8
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Answer space for question 8

________________________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

_______________________________________________________________________

END OF QUESTIONS
Copyright information

For confidentiality purposes, from the November 2015 examination series, acknowledgements of third party copyright material will be published in a separate

booklet rather than including them on the examination paper or support materials. This booklet is published after each examination series and is available for

free download from www.aqa.org.uk after the live examination series.

Permission to reproduce all copyright material has been applied for. In some cases, efforts to contact copyright-holders may have been unsuccessful and

AQA will be happy to rectify any omissions of acknowledgements. If you have any queries please contact the Copyright Team, AQA, Stag Hill House,

Guildford, GU2 7XJ.

Copyright ª 2018 AQA and its licensors. All rights reserved.

Do not write
outside the

box

Jun18/MPC3

(24)

QUESTION

PART

REFERENCE




