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Time Allowed: 90 minutes.
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Instructions:

Name:

Class:

There are sixteen (16) questions.
Attempt all questions
Questions are not of equal value

All necessary working should be shown. Marks may be deducted for
careless or badly arranged work.

Write on one side of the paper only

f1 @ e -




Question 1
If z=~3+i

a) find i) arg z
i) |
iil) b4

b) show on the Argand Diagram

i) b4
i) z
ii) iz
. 1
iv) -
b4
V) z+iz
Question 2
If z=4-3i
a) Show that i) zz isreal

i) z+z isreal

b)  Find ¢ andb if L=a+ib
Z

Question 3
A represents the complex number z=2+2i ,
B represents a 60° anticlockwise rotation of A, and,

Crepresents a 90° clockwise rotation of A.

Write down the complex numbers represented by B and C

Marks

Question 4

¥ z=—3+i

i) express z inmod-arg form

i) express z° intheform a+ib

Question 5

Sketch the region common to

i) 1<R(z)<3 and

k]

Sargz<

w3y

i) 05arg(z+4)s%r and [z+4|<4

Question 6

a) Express 24 —70i intheform a+ib , where a and b are
realand a >0 .

b) Hence, or otherwise, solve z2—(1—i)z—6+17i=0

Question 7
a) i) Findthelocusof z if |z-4i|=2z+]
ii) Describe this locus.

b) Determine the locus of w, if |z/=2 and w=Z——l
z

Question §

Given [z+1|=1 , find the maximum and minimum of ~arg(z + 3)




Question 9

Find the locus of 7z if  w=2"2.
z+2
i) purely real

is

ii) purely imaginary
Sketch the locus in each case.
Question 10

Find and sketch the locus of z where arg(—_z)= arg(—)
1

Question 11

Given z=cosf+isin@ , express cos*6 intermsof cos4f and

cos26 .

Hence, or otherwise, evaluate | cos* 8.d6

© Gyt | X

Question 12

The points A, B, C, and D are the vertices of the quadrilateral
ABCD. They represent the complex numbers z,,z,,2,,2,

respectively such that
arg(z, —z,) = arg(z, - z,) and |z4 - z3| =|z,— z,|.

Describe the quadrilateral ABCD, including a specific name,
Justifying your answer with appropriate reasons and illustrations.
Question 13

Find the seven seventh roots of 1, ie solve z —1=0

i)  Plot the roots on the Argand Diagram.
i) If w= cis277r , show that

I+wiw+w' +w'+w'+wf =0

iii) Factorise z’-1 into real quadratic factors.
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Question 14

a) If the polynomial P ( x ) has arootat x = a of
multiplicity m , show that the derived polynomial P'( x )
hasarootat x = a of multiplicity m-1.

b) Apolynomial  P(x)=8x"—20x" —18x* +81x~54 is
known to have a triple root. Find the roots of this
equation and sketch the curve, showing the essential

features.

Question 15

Giventhat (2-i) isazeroof 2x*+mx’+nx+15, determine m
and n,where m and n are real. Hence, factorise
2x° +mx® + nx+15 over the real field.

Question 16
Given o,B,y aretherootsof x*+2x"-3x+4=0
a) find i) o®+p*+y?
i) o*+p+y°
iti) of+pt+yt
b) find the equation whose roots are

) a+2,0+2,y+2

ll) azyﬁ2.72
iid) a_ﬁ,ﬂ’ﬂ
v B a
End of Exam
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