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1. Find the set of values of x for which

| 2x% = 5x | < X. (6 marks)
2 (a)  Sketch the curve C with the polar equation
#* =a*sin® 20, 0<6 <2m (3 marks)
(b)  Find the exact area of the region enclosed by one loop of the curve C. (5 marks)
3 (a) Show that
> P+ D —1)=La(n—1)@Bn’+5n+8). (6 marks)
r=l1
(b) Hence evaluate
25
>+ D=, (3 marks)
r=5
4 (a) Find the general solution of the differential equation
dy .
—— —y cotx = sin 2x. (6 marks)
dx
(b)  Given also thaty =2 when x = £, find the exact value of y whenx= 2. (3 marks)
5. f)=x'-In(4—-xY), xe R, —2<x<2.
(a) Show that one root, ¢, of the equation f(x) = 0 lies in the interval 1.0 < o < 1.1
(2 marks)
(b)  Starting with x = 1.0, show that using the Newton-Raphson method twice gives an

approximation to ¢ that is correct to 6 decimal places.

(8 marks)
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The complex numbers zj, z; and z3 are given by

Z]=7—i, Zz=1+i\/3, 23=a+ib,

where a and b are rational constants.

Given that the modulus of zz3 is 50,

(a) find the modulus of z;. (3 marks)
Given also that the argument of i—z is &,
3
(b) find the argument of z;. (3 marks)
(¢) Find the values of @ and b. (2 marks)
(d) Show that ? = 14 +3i). (3 marks)
3
(e) Represent zj, z3 and 21 on the same Argand diagram. (2 marks)
B %
(f/ By considering the modulus and argument of z; and z3, explain why ? = (?j .
| 3
(2 marks)
Turn over
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7. (a) Given thatx =¢, find & in terms of Y and show that

2 2
iC—J; =% (%—%} . (5 marks)

(b)  Show that the substitution x = ¢’ transforms the differential equation
2
zd—); xd—y 3y= 6x°
dx dx
into the differential equation
d’y ,dy 2
— —2— —3y=6¢". 3 marks
dr’ a7 ( )
(¢) Giventhat whenx =1,y =3 and % = -5, solve the differential equation
d’y  dy
2 2
— —x— —3y=6x 10 marks
o oY ( )
_________________________________________________________________________________________________________________________________|]
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