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Directions to candidates: Marks:

¢ Reading time: 5 minutes 1

e  Working time: 50 minutes 5

e Attempt ALL questions

e Use black or blue pen only 3

e Start a new page for each question
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Question 1 (9 marks) Start on a new page

a) If z=2+3i and w = 1—1i, express in the form a + ib

1) z
i =
w
b) 1) Find ,/6i—8 expressing your answers in the form a + ib

i) Hencesolve 2z> - 3+i)z +2 =0

¢) Find the least value of |z | when|z-4—-3i| = 3

Question 2 (9 marks) Start on a new page

a) OPQR is a rhombus. O lies at the origin, P on the real axis and R corresponds to the

complex number 1 + V3

Im(z)
A

N

Re(z)

4\

i) Find the complex number corresponding to Q.

ii)  If the figure is rotated anticlockwise by 60° about O to form a new rhombus
OP Q R, show this on an Argand Diagram and find the complex number

corresponding to the vertex at Q.

b) Draw neat sketches of the following

: z-1+i /4
Vol )T s

i) O<arg(l-i)z< %

Marks




Marks
Question 3 (9 marks) Start on a new page

a) 1) Solve the equation z° — 1 = 0 over the complex number field. 1

ii)  Hence factorise z°—1 in terms of real linear and quadratic factors. 2

i) Hence, show that cos z cos 2z _ 1 3
5 5 4
b) If z = r(cos O + isin 0 ) show that p; +Z = is purely real and find its value. 3
Question 4 (9 marks) Start on a new page
a) If 1, w, w’ are the 3 cube roots of unity and given that 1+w+ w?=0:
1) Show that 1 + w is a root of the equation z°—3z2 + 3z -2 = 0 2
i1)  Find the integer root of this equation AND also the third root in terms of w 2
b) 1) Show that the locus of Re (z-2) +2 = |z - 2] is the parabola y° = 4 (x — 1). 2

i)  Hence, show that when z satisfies the above relation, the principal argument of z 3

) - T . .
lies between T and Z inclusive.

End of Paper
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