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Answer all questions in the spaces provided.

1 The function y(x) satisfies the differential equation
dy
— = f(x,
3 =T y)
where f(x,y) =x+In(1+y)
and y(2)=1

Use the improved Euler formula
1
Yr+1 = Vr + E(kl + k2)

where ky = hf(x,, y,) and k) = hf(x, +h, y, + k) and & = 0.2, to obtain an
approximation to y(2.2), giving your answer to four decimal places. (5 marks)
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2 (a) Find the values of the constants p and ¢ for which p + gxe=%* is a particular integral
of the differential equation
(12_y + b_ 2y =4 — 9 (5 marks)
dx? = dx
(b) Hence find the general solution of this differential equation. (3 marks)
. ) dy
(c) Hence express y in terms of x, given that y =4 when x =0 and that — —
as x — 00. (4 marks)
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3 (a) Find szlnxdx. (3 marks)
€
(b) Explain why J x%Inxdx is an improper integral. (1 mark)
0
€
(c) Evaluate J x?Inxdx, showing the limiting process used. (3 marks)
0
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4 By using an integrating factor, find the solution of the differential equation
dy . T
— tx)y =sin2x, 0<x<-—
dx+ (cotx)y = sin2x x<3
. 1 i
given that y = 7 when x = r (10 marks)
QUESTION
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5(a)  Given that y — In(l + 2tanx), find < and &y
Vi - X)), a1 q1.0
4 de a2
%y
(You may leave your expression for ) unsimplified.) (4 marks)
(b) Hence, using Maclaurin’s theorem, find the first two non-zero terms in the expansion,
in ascending powers of x, of In(1 + 2tanx). (2 marks)
(c) Find
lim [In(1 + 2tanx)
Y0 {m (4 marks)
QUESTION

10

P38893/Jun11/MFP3

Do not write
outside the
box



11

QUESTION
PART
REFERENCE

11

Turn over »

P38893/Jun11/MFP3

Do not write
outside the
box



12

(a) Show that the substitution

(b) Hence find the general solution of the differential equation

A differential equation is given by

d? d
(x3+1)dx—§—3x2ay:2—4x3

Uu=-—--—2x
transforms this differential equation into

(x3+1)— =3xu (4 marks)

2
(x3+1)%—3x2%:2—4x3

giving your answer in the form y = f(x). (8 marks)
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7 The curve Cj is defined by » =2sinf), 0<0 < g
The curve C, is defined by » =tan0, 0<0 < g

(a) Find a cartesian equation of C; . (3 marks)

(b) (i) Prove that the curves C; and C, meet at the pole O and at one other point, P, in the
1 2
given domain. State the polar coordinates of P. (4 marks)

(ii) The point 4 is the point on the curve C; at which 0 = %

. . , T
The point B is the point on the curve C, at which 0 = 7

Determine which of the points 4 or B is further away from the pole O, justifying
your answer. (2 marks)

(iii) Show that the area of the region bounded by the arc OP of Cy and the arc OP of C,
is am + b\/3, where a and b are rational numbers. (10 marks)
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