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General Instructions

Working time — 50 minutes
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Write on both sides of the lined paper
in the booklet provided
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shown in every question
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section is answered in a grid within
the question booklet)
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Section I: Objective Response

Mark your answers on the multiple choice box on the opposite page. Marks
1 Suppose z=1+3i and w =2—i. Find z& in x+iy form: 1
(A) 5-5i (B) 5+5i (C) =1+7i (D) 5+7i
2 Whatis —/3+i expressed in modulus-argument form? 1
7 Vs pia 7
A) V2 (cos= +isin= B) 2(cos—+isin—
(A) ~2(cos+i 6) (B) 2(cos 7 o)
© 2 (cos> " +isin ) (D) 2(cos> % +isin ")
6 6 6 6
3 Given (2i +1) is a root of the equation x’ —4x* +9x—-10=0 then another 1
root is:
(A) 2 (B) 5 (0) 2i-1 (D) 10
4 Which of the following represents the locus argz =arg(z—[1+i]) ? 1
(A) (B)

AY

© (D)

AMY

V4

N
W
X




5 Which of the following is the equation of the circle shown below?

Im

Re
A z+2)(z+2)=4 (B) (z—=2)(z—-2)=4
(C) (z4+2i)z-2i)=4 (D) (z+2)z—-2)=4

Answer grid for Section I
Mark answers to Section 1 by fully blackening the correct circle

o bW o | —
ORORORON
® @ @6
©© 0 00
© © e |

End of Section I.

Examination continues overleaf.



Section II: Short Answer

Question 6 (16 marks) Commence a NEW page Mark
(@) (i) Simplify (=2i). 1
(ii) Hence show carefully on an Argand diagram all
complex numbers z such that z* =8i. 2
(iii) Express the three cube roots of 8/ in the form x+iy. 2

(b) Let @ be one of the non-real cube roots of 1.

(i) Showthat 1+w+aw* =0 1
(i) Evaluate (-1+o+0°)(1-0+0’)1+0-0") 2
(iii) Evaluate (1+0)(1+@” )1+ 0’ )1 +a*)(1+o") 2
(© Simplify cos36 +isin36 9

co0s28 —isin 26

(d) (i) On a single Argand diagram, sketch the locus where ‘2—317[ <2 and

arg(z+1) < % apply. 2

(ii) Find the value of argz where argzis a minimum. 2

(You may leave answer in exact form)



Question 7 (15 marks) Commence a NEW page Mark

(2) In the following diagram, ABCDis a square in the complex plane. Vertices

Aand B represent the complex numbers 9+i and 4+13i respectively.

im

B(4+13)
/)“(// \
o - \
\ O /> A{9+19) Re
A
D
Find the complex numbers represented by:
. P
(i) The vector AB 1
(ii) The vertex D 2

(b) It can be shown cos36 = cos® @ —3cos@sin’ @ and sin360 =3cos’ 0 sin@ —sin’ 6.

tan’ @ —3tand

i) Deduce that tan30 = 1
@ 3tan* 61
(ii) Hence find the roots of x*—3x"-3x+1=0 3
5
(iii) Without using a calculator, evaluate tan% + tan~£—. 2

(c) The point Arepresents the complex number —4-3i. £0ZA=90° and

ZA =2x0Z. Find the complex number represented by the point Z 3
Ny
z,
o) >x
A(-4-3i)

(d) Sketch the locus of z if is purely imaginary. 3

Z—zl



Question 8 (14 marks) Commence a NEW page

Mark

(a) Itis given that 5+ 61 is a zero of P(x) =2x" ~19x° +112x+d , where dis real.

(i) What are the other two zeroes of P(x)?

(i) Find the value of d.

(b) When P(x) = x* + ax’ +bx is divided by x* +1 the remainder is x+2.

Find the values of g and A.

(©)

(i) Suppose that the polynomial P(x) has a double root at x = .

Prove that P'(x) alsohasarootat x=a.

(ii) The polynomial P(x) = x* +ax” + bx+36 has a double root at x = 2.

Find the values of 2 and b.

(d) Ifthe e(juation x* =3x —=x+2 =0 hasroots «, B,y then find the

polynomial equation with roots 2a+ f+y, a+2f+y,and a+ S +2y.

(¢) How many positive integers n7are there such that »+3 divides n +7

without a remainder?

END OF EXAM
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