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Answer all questions.

Answer each question in the space provided for that question.

1 It is given that y(x) satisfies the differential equation
dy
— = f(x,
1 = fy)
2
where f(x,y) = Xty
x
and y(2)=>5

(a) Use the Euler formula

yr—H =Y + hf(xw yr)

with 2 = 0.05, to obtain an approximation to y(2.05).
[2 marks]

(b) Use the formula
yr+1 =Vr + 2hf(xr9 yr)
with your answer to part (a), to obtain an approximation to y(2.1), giving your answer

to three significant figures.
[3 marks]

“onr | Answer space for question 1

REFERENCE

02

P/Jun15/MFP3



QUESTION
PART
REFERENCE

Answer space for question 1

03

Turn over »

P/Jun15/MFP3

Do not write
outside the
box



4
2 By using an integrating factor, find the solution of the differential equation
dy 3
—+ (tanx)y = tan” xsec x
o T (tanx)y
. s
given that y =2 when x = —.
3 [9 marks]
‘o | Answer space for question 2
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3 (a) (i) Write down the expansion of In(1 4 2x) in ascending powers of x up to and including
the term in x*.
[1 mark]
(i) Hence, or otherwise, find the first two non-zero terms in the expansion of

In[(1 + 2x)(1 — 2x)]

in ascending powers of x and state the range of values of x for which the expansion is

QUESTION
PART
REFERENCE

valid.
[3 marks]
: 3x —xv9
(b)  Find 1M XYoXvohx |
x>0 {In[(1 4 2x)(1 — 2x)]
[4 marks]
Answer space for question 3
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4 (a) Explain why J (x — 2)e **dx is an improper integral.
2

[1 mark]
o0
(b) Evaluate J (x — 2)e *"dx, showing the limiting process used.
2
[6 marks]
e | Answer space for question 4
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5 (a) Find the general solution of the differential equation
T 6Y 9y 36sin3
— - = 365sin3x
&2 Vde Y
[7 marks]
(b) It is given that y = f(x) is the solution of the differential equation
7 6Y 9y 36sin3
. . — X
&2 Vde Y
such that £(0) =0 and f'(0) =0.
() Show that f"(0) = 0.
[1 mark]

(i) Find the first two non-zero terms in the expansion, in ascending powers of x, of f(x).
[3 marks]
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6 A differential equation is given by

dZ
4V/x3 dxz F VA = Va(nx) +5, x>0

(a) Show that the substitution x = e* transforms this differential equation into
dy dy >
—— 2=+ 2y=4t"+5¢”!
d? a7
[7 marks]
(b) Hence find the general solution of the differential equation
dzy 2
4/ x> @—1— (2vx)y = Vx(lnx)" +5, x>0
[10 marks]
‘o | Answer space for question 6
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7

(a)

(b)

(i)

(ii) Show that the length of OB is %<\/13 1) .

(iii) Find the length of AB, giving your answer to three significant figures.

The diagram shows the sketch of a curve C;.

| -
Initial line”™

The polar equation of the curve C; is

A

r=1+cos20, ——=<0<K

T T
2 2

Find the area of the region bounded by the curve C; .

[5 marks]

The curve C, whose polar equation is
r=1+sin0, -—

intersects the curve C,| at the pole O and at the point A. The straight line drawn
through A4 parallel to the initial line intersects C| again at the point B.

Find the polar coordinates of A.
[4 marks]

[6 marks]

[3 marks]
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END OF QUESTIONS
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