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DIRECTIONS

=  Full working should be shown in every question. Marks may be deducted for careless or badly arranged work.
Use black or blue pen only (not pencils) to write your solutions.

No liquid paper is to be used. If a correction is to be made, one line is to be ruled through the incorrect answer.
Approved Maths aids and calculators may be used

Marks are indicated next to each question

QUESTION 1 Start on the appropriate page in your booklet (10 marks)
a Ifu=1-iandv = —2 + 4i evaluate the following

L ul+v

. Im(u+7v)

|u+v+1
u+v+i

b Let z the complex number z = V3 + i
Express in mod-arg form (with principal argument)
. z
i, iz
ii.  2°

QUESTION 2  Start on the appropriate page in your booklet (10 marks)

a  Find both square roots of —3 + 4i
b Sketch the locus of z if arg(z — 1) = arg(z — i)

c i. Sketch|z—-2i|<1
ii.  Find the largest value of arg(z) when |z — 2i| = 1

Sketch the locus of z if Re (_;l) =2Im (— é)

CONTINUED ON NEXT PAGE

-




QUESTION 3 Start on the appropriate page in your booklet (7 marks)

a I.
ii.

Given |z| = 1, show that z™ + z™™ = 2 cosnf.
Solve z® + 1 = 0 and
hence factorise z® + 1 into real quadratic factors

Hence deduce that cos 36 = cos 8 (2 cos 6 + \/§)(2 cos @ — \/§)

QUESTION 4  Start on the appropriate page in your booklet (11 marks)

a  Giventhat z + i =k wherekisrealand z = x + iy

Show that either y = 0 or x? + y2 = 1
Show that if y = 0 then |k| > 2
Show that if x2 + y? = 1 then |k| < 2

Use the results z + Z = 2Re(z) and |z|?> = zZ to show that

la|? + |B1? — |a — BI? = 2 Re(af)

The diagram shows the angle 6 between the complex numbers a and 8
Prove that |af| cos 8 = Re(af)

N

~END OF EXAM ~
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