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Answer all questions.

Answer each question in the space provided for that question.
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1 (a) Find — when y = (5 + 3x7)2.
[2 marks]

(b) Find J(l + sin4x) dx.
[3 marks]

o | Answer space for question 1

REFERENCE

02

Jun18/MPC3



Do not write
3 outside the
box

auestion | Answer space for question 1

REFERENCE

Turn over »

03

Jun18/MPC3



2 (a)

(b)

(i)

(ii)

- COS X . d
By writing cotx as ——, use the quotient rule to show that — (cotx) =
sinx dx

T

The curve with equation x = 1“—2 — y + cot3y is defined for 0 <y < 3

_odx
Find — in terms of y.
dy

Hence find the exact equation of the tangent to the curve at the point (1

your answer in the form y = mx + ¢, where m is a rational number.

- COSGC2 X.

[2 marks]

[2 marks]

Y givin
’12)’g g

[4 marks]
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3 (a) (i)

(ii)

(b) (i)

(ii)

Sketch the graph of y = In(2x), stating the coordinates of any point where the curve
crosses the coordinate axes.
[2 marks]

Describe a sequence of two geometrical transformations that maps the graph of
y = In(2x) onto the graph of y = In(3 + 4x).
[4 marks]

Use Simpson’s rule with five ordinates (four strips) to find an approximate value for

3
J In(3 + 4x) dx, giving your answer to five significant figures.
1

[4 marks]

3
Given that the value of J In(3 4 4x) dx is 4,
1
3
show that the value of J In(3e 4+ 4ex)dx is 4+ 2.
1
[2 marks]
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4 (a) The function f, given by f(x) = tan~! x, is defined for all values of x.
The graph of y = f(x) is sketched below.

(i) The range of fis —k < f(x) < k. State the exact value of .
[1 mark]

(i) On Figure 1 below, sketch the graph of y = |[tan™! x|.
[1 mark]

(iii) By drawing a suitable straight line on your sketch on Figure 1, show that the equation
[tan ' x| —7x =3 =0

has exactly one real root.

[2 marks]
(b) The real root of the equation |tan~!x| — 7x — 3 = 0 is «. Show that « lies between
—0.4 and —0.3.
[2 marks]
(c) Use the iterative formula
Xpp1 = 5 ([tan~Lx, | = 3) with x, = —0.4
to find the values of x, and x3, giving your answers to three decimal places.
[2 marks]

e | Answer space for question 4
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5 The functions f and g are defined with their respective domains by
f(x) = v2x+3 forx > —1
g(x) = x? +4x for all real values of x

(a) The inverse of fis .

(i) Find f~!(x).

(i) State the domain of f~'.
(b) Find the range of g.
(c) (i) Find gf(x).

(ii) Solve the equation gf(x) = 21.

[3 marks]

[1 mark]

[3 marks]

[1 mark]

[5 marks]
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Use the substitution u = 2 + Inx to show that

¢ Inx
—— S dx=p+In
L x(2 4 Inx)? P 1

where p and g are rational numbers.

[7 marks]
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REFERENCE

Answer space for question 6

16

Jun18/MPC3

Do not write
outside the
box



Do not write
outside the
1 7 box

auestion | Answer space for question 6

REFERENCE

Turn over »

17

Jun18/MPC3



18

Part of a curve is sketched below.

Y M

(a)

(b) (i)

(ii)

0 /P 0 x

The curve has equation y = (x — 1) e,

The curve has a stationary point M. Show that the x-coordinate of M is ﬂ.
[3 marks]

By using integration by parts twice, find

J(x —1)%e % dx
[6 marks]

The curve crosses the x-axis at the point P. The point O has coordinates (2, 0). The
shaded region bounded by the curve, the x-axis from P to O and the line x =2 is
rotated through 2n radians about the x-axis. Find the exact value of the volume of the
solid generated.

[3 marks]
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8 (a)

(b)

sec n sec 0
secl —1 secO+1

can be written as 2 cosec? 0 .
[3 marks]

Show that the expression

Hence solve the equation

sec(2x + 0.4) sec(2x +0.4)
sec(2x +0.4) —1  sec(2x +0.4)+1

8 — cot(2x + 0.4)

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

Answer space for question 8

END OF QUESTIONS
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