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1.

Answer ALL questions. Write your answers in the spaces provided.
Use algebra to find the set of values of x for which

|x2—6| > X

(6)
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Question 1 continued

Q1
(Total 6 marks) 7
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2. A transformation 7 from the z-plane to the w-plane is given by
1
w= z#—1
z+1
The imaginary axis in the z-plane is mapped by 7 onto the curve C in the w-plane.
Show that C is a circle and find its centre and radius.
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Question 2 continued

Q2
(Total 6 marks) 7
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3. (a) Express e in partial fractions.
1)
(b) Hence, using the method of differences, show that, forn € Z, n > 2
Z": 2 Gn+n-1)
- =
e 1 2n(n +1) G)
(¢) Hence show that, for n > 1
3n
2 : 2 2an—-1)(bn+1)
- =1 3n(en+1)(n-1)
where a, b and ¢ are integers to be found.
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Question 3 continued
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Question 3 continued

Q3

(Total 10 marks) |
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d
(cosx)d—y + (sinx)y = 2 cos’x sinx — 3 0<x<
X

(a) Find the general solution of this differential equation. Give your answer in the form

y=1f(x).
()

(b) Find the particular solution of this differential equation for which y = 3V3 at x= %

Give your answer in the form y = f(x).

(&)
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Question 4 continued
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Question 4 continued

(Total 10 marks) |
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5. (a) Express the complex number —8 — 8i V3 in the form r(cosf + isinf), where r > 0
and w<6<7x
3)
(b) Hence solve the equation z*=-8 — 8i NE) , giving the roots in the form z=a +ib
where a and b are real.
(6))
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Question 5 continued
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Question 5 continued
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(Total 8 marks) 7
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1+ x*

1
6. Find the Taylor series expansion about x =1 of ﬁ in ascending powers of (x —1),

up to and including the term in (x — 1)% simplifying each term.
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Question 6 continued

(Total 8 marks) 7
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7. (a) Show that the substitution y= vx transforms the differential equation
2
xzd—{—zxd—y+(2—x2)y=2x3 x>0 (D)
dx dx
into the differential equation
d*v
— —v=2 11
dx? b
)
(b) By solving differential equation (II), find the general solution of differential
equation (I) in the form y = f(x).
()
. _ dy _
Giventhat y=e and — =¢ at x=1
dx
(c) find the particular solution of differential equation (I).
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Question 7 continued
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Question 7 continued
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>
Initial line

Figure 1

The curve C shown in Figure 1 has polar equation

r=sinf+cos20 0<4 <%
At the point P on C the tangent to C is parallel to the initial line.
Given that O is the pole,

(a) find the length of the line of OP, giving your answer to 3 significant figures.

(6

The region R, shown shaded in Figure 1, is bounded by the curve C and the initial line.

(b) Use calculus to find the exact area of R.

(6)
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Question 8 continued
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Question 8 continued
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Question 8 continued

(Total 12 marks)
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