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1.  The complex number w is given by w = e
—1i

(a) Express w in the form a + ib where a and b are real. (3 marks)
(b)  Using your answer to part (@) find the complex number z such that

z+2z%=w. (4 marks)

2. Show that

n

>+ Dr+2) =+ Dn+2)(n+3). (7 marks)

r=0

3.  Find the equation of the curve which passes through the origin and for which
dy
- =X =+ .
dr y

giving your answer in the form y = f(x). (9 marks)

4.  The curve C has the polar equation

r=a(l+sin @), 0

IA
N
IA
wla

(a)  Sketch the curve C. (2 marks)

(b)  Find the polar coordinates of the point on the curve where the tangent to the curve is
perpendicular to the initial line 8 = 0.
(8 marks)
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(a) Find, in terms of a and b, the equations of the asymptotes to the curve with equation
_ax—1
4 x+b’
where a and b are positive constants. (3 marks)
(b)  Sketch the curve
_ax—1
4 x+b’
showing the coordinates of any points of intersection with the coordinate axes.
(3 marks)
(c) Hence, or otherwise, find the set of values of x for which
il | Y (6 marks)
x+2
(a)  Show that the equation €' —4 sinx =0 has a root, ¢, in the interval [0, 1] and a root, £,
in the interval [1, 1.5].
(3 marks)
(b)  Using the Newton-Raphson method with an initial value of x = 0.5, find & correct to
2 decimal places.
(5 marks)
(c¢)  Use linear interpolation once between the values x = 1 and x = 1.5 to find an
approximate value for 3, giving your answer correct to 1 decimal place.
(3 marks)
(d) Determine whether or not your answer to part (¢) gives the value of S correct to
1 decimal place.
(2 marks)
Turn over
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7.  (a)

()

()

Given that y is a function of ¢ and that x = £ , where x > 0, show that

i Y-

dx dr
(i1) (12_y = 2d_y + 4tdz—y (6 marks)
dx’ dt de*

Use your answers to part (a) to show that the substitution x = £* transforms the
differential equation

1 d’y (4 1)\dy 2
— =+ |———|— +3y=3x"+5 I
x? dx? (x X j dx 4 @
into the differential equation
d’y o dy
4—— +8— +3y=3¢+5. 4 marks
dr? a7 ( )
Hence find the general solution of differential equation (I). (7 marks)
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