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For this paper you must have:

o the blue AQA booklet of formulae and statistical tables.
You may use a graphics calculator.

Instructions

e Use black ink or black ball-point pen. Pencil should only be used for drawing.

Fill in the boxes at the top of this page.

Answer all questions.

Write the question part reference (eg (a), (b)(i) etc) in the left-hand margin.

You must answer each question in the space provided for that question. If you require extra space,
use an AQA supplementary answer book; do not use the space provided for a different question.

e Do not write outside the box around each page.

e Show all necessary working; otherwise marks for method may be lost.

e Do all rough work in this book. Cross through any work you do not want to be marked.

Information
e The marks for questions are shown in brackets.
e The maximum mark for this paper is 75.

Advice
e Unless stated otherwise, you may quote formulae, without proof, from the booklet.
e You do not necessarily need to use all the space provided.
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Answer all questions.

Answer each question in the space provided for that question.

1 (a) Find the values of the constants a and b for which ax + b is a particular integral of
the differential equation

dy
2——5y=10x
& y
[3 marks]
, . dy
(b) Hence find the general solution of 2& — 5y =10x.
[3 marks]
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2 (a) Write down the expansion of sin 2x in ascending powers of x up to and including the
term in x>
[1 mark]
(b) It is given that the first non-zero term in the expansion of

sin 2x — 2x(1 — px?)(1 — x2)~!
in ascending powers of x is qxs.

Find the values of the rational numbers p and q.
[4 marks]

‘e | Answer space for question 2
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3 (a) It is given that y(x) satisfies the differential equation
dy
— =f(x,
LTy
where f(x,y) = 2x+1)In(x +y)
and »(0) =2

Use the improved Euler formula

1
Vi1 = Vr + E(kl + k2)

where k; = hf(x,, y,) and k, = hf(x, + h, y. + k) and h = 0.1, to obtain an
approximation to y(0.1), giving your answer to three decimal places.
[5 marks]

(b) It is given that y(x) satisfies the differential equation
dy
—=2x4+1)In(x +
Lo ) In(x +y)

and y =2 when x =0.

d2
i) Use implicit differentiation to find —y, giving your answer in terms of x and y.
dx2

[3 marks]

(ii) Hence find the first three non-zero terms in the expansion, in ascending powers of x,
of y(x). Give your answer in an exact form.
[3 marks]

(iii) Use your answer to part (b)(ii) to obtain an approximation to y(0.1), giving your
answer to three decimal places.
[1 mark]
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4 (a) The curve with Cartesian equation — + i 1 is mapped onto the curve with polar
c
10
equation » = ———— by a single geometrical transformation.
3—2cosb

By writing the polar equation as a Cartesian equation in a suitable form, find the
values of the constants ¢ and d.
[5 marks]

(b) Hence describe the geometrical transformation referred to in part (a).
[1 mark]
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5 (a)

(b)

1 B
Express —————— in the form ——, where 4 and B are integers.
P (I +x)(2+x) 1—|—x+2+x 9
[1 mark]

d
Use the substitution u = &y to solve the differential equation

d?y 1 dy  2+4x

_+ — =
dx2 (14+x)2+x)dx 1+x

d
given that y = 1 and ay =4 when x = 0. Give your answer in the form y = f(x).

[11 marks]
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6 (a) Use the substitution a = — to find lim | —- |, where k > 0.
p p=x| p
[3 marks]

*In
(b) Evaluate the improper integral J _7x dx, showing the limiting process used.
X

1
[4 marks]
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7 Find the solution of the differential equation
d? .
dx_JZ} + 4y = 10e™ + 8sin 2x + 4 cos 2x

given that y = 2.5 when x =0 and y =% when x = %

[10 marks]
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(a)

(b) (i)

(ii)

(c)

(d)

The diagram shows the sketch of part of a curve, the pole O and the initial line.

B

L] >
0] N Initial line

The polar equation of the curve is r = 1 + tan0.
The point 4 is the point on the curve at which 0 = g

The perpendicular, AN, from A to the initial line intersects the curve at the point B.

Find the exact length of OA.

[2 marks]
: . .0 V3
Given that, at the point B, 0 = o, show that (coso + sina)” =1+ -
[4 marks]
Hence, or otherwise, find o in terms of =.
[2 marks]
3+2V3
Show that the area of triangle OAB is +Tf
[2 marks]

Find, in an exact simplified form, the area of the shaded region bounded by the curve
and the line segment AB.
[7 marks]
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