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1. (a) Express in partial fractions.

2
r

(b) Hence find, in terms of n,

Give your answer in the form

n + An+ B
Cn(n+1)

where A, B and C are constants to be found.
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Question 1 continued
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2. The transformation 7 from the z-plane, where z = x +iy, to the w-plane, where w = u + 1v,
is given by
z+2 .

w = - Z#1
z—1

The transformation 7 maps the circle | ‘ = 2 in the z-plane onto a circle C in the w-plane.
Find (i) the centre of C,

(i1) the radius of C.
®)
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Question 2 continued
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Leave
blank
3. The curve C, with pole O, has polar equation
r=1+cosf, 0<0 <%
At the point 4 on C, the tangent to C is parallel to the initial line.
(a) Find the polar coordinates of 4.
“)
(b) Find the finite area enclosed by the initial line, the line O4 and the curve C, giving
your answer in the form az + b3, where a and b are rational constants to be found.
(6)
10
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Question 3 continued
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Given that

d2y

dy
-4 =1 +3y=0
ydxz dx Y

(a) show that
dy _28(dy) _24(dv
dr’  y*\dx y Udx
(6))
. dy
Given also that y = 8 and ™ =latx=0

(b) find a series solution for y in ascending powers of x, up to and including the term in
X3, simplifying the coefficients where possible.

(C))
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5. Use algebra to find the set of values of x for which

207 +x -3 >3(1-x)

[Solutions based entirely on graphical or numerical methods are not acceptable.]
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6. (a) Find the general solution of the differential equation

2
G N
A dv

®

(b) Find the particular solution of this differential equation for which y = 1 and

d—y=0whenx=0
dx
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Question 6 continued
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7. (a) Use de Moivre’s theorem to show that

4tanf — 4tan’ 6

tan40 = > Z
1—6tan" @ + tan" 0

(b) Use the identity given in part (a) to find the 2 positive roots of
X236 —-2x+1=0

giving your answers to 3 significant figures.
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Question 7 continued
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8. (a) Show that the substitution v = y? transforms the differential equation
d >
ay + 6xy = 3xe* y’ x>0 D

into the differential equation

dv 2
— —12vx = —6x¢” >0 11
™ 12 X X (1)

(©))
(b) Hence find the general solution of the differential equation (I), giving your answer in

the form y? = f(x).
(6)
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Question 8 continued

(Total 11 marks)
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