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General Instructions

¢ Reading time — 5 minutes

e Working time — 60 minutes

¢ Write using non-erasable black pen.

e Calculators approved by NESA may be used.

e Marks may be deducted for careless or badly arranged
work.

e The Mathematics Reference Sheet is provided at the
back of this paper.

e Answer all questions on the appropriate page of your
answer booklet.

e For questions in Section I, show relevant mathematical
reasoning and/or calculations.

o If extra paper is used, it must be clearly labelled with
your NESA number and the question being answered,
and stapled inside your answer booklet.

Total marks — 39
Exam consists of 7 pages.

Section I: Pages 2 - 4

5 marks

Attempt Questions 1 — 5
Allow about 8 minutes for this
section

Section Il: Pages 5 - 7

34 marks

Attempt Questions 6 — 8

Allow about 52 minutes for this
section



Section I:

5 marks

Attempt Questions 1 - 5

Use the multiple-choice answer sheet in your booklet.

1.  Which of the following is equivalent to \/i_s?

(A)

2. The polynomial P(z) has real coefficients, and z=3+1iis a root of P(z). Which of the

following quadratic polynomials must be a factor of P(z)?

(A)
(B)
(©)
(D)

i

72> —6z+10
2> +6z+10
z°—-6z+8

z°+62+8

Marks
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3. The Argand diagram below shows the complex number location for the complex

number z.
y

2
Which Argand diagram best represents w = _Z—’>
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4.

Which of the following expression is equivalent to (—1+i)" where n is a positive integer?

n nt .. Nr
(A) (\/E) (COST-HSI”TJ

-n Nz . . —Nrx
(B) (ﬁ) (cosTHsmTj

©) (\/E)n (CosgnTﬂJrisin Bn—ﬂj

4

4

(D) (\/5)_” (CosgnTﬂ +isin Bn—ﬂj

If z*+z+1=0, where z is complex number then what is the value of
2 2 2
(z+1j +(22+i2j +... +(26+i6j ?
z z z

(A) 12
(B) 10
(C) 14

(D) 8

End of Section |
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Section Il: 34 marks

Attempt Questions 6 - 8

Answer each question on the appropriate page of the answer booklet, showing all necessary working
Question 6 (11 marks)

a) Let w=1+iz,where w,ze C. Express each of the following in the form of x+1iy.

(i) wifz=2+i 1
(i) zifw=2-i 1
b) Given that z = (b+i)2 , Where b is real and positive. Find the value of b if arg(z) :% . 3
¢)  Solve the equation z2—5z+(7+i) =0. 3
d) (i) Onan Argand diagram shade in the region determined by the inequalities 2

|z—Z|<4and 7%zgarg(z)s%.

(i) Let z, be the complex number of maximum modulus satisfying the above 1

inequalities. Express z,in the form of x+iy.

End of Question 6



Question 7 (12 marks)

a)

b)

d)

Consider the quartic equation z* +4z° +8z% +80z +400 =0, where ze C. Two of the

roots of this equation are (a+ib)and (b+ia), where a,b e Z . Find the possible values

of a.

Sketch the locus of the point z on an Argand diagram, given arg(

Prove that if |z| =1, then Z—_i is a purely imaginary number.
Z+

()  Showthat 2> +1=(z+1)(z*-2®+72*-2+1).
(i) Ifzis anon-real root of z°+1=0, prove that z* + 22 +1=7°+2z.

(iii) Hence or otherwise, show that cos% +c033§ = % .

End of Question 7

z—-24+4i



Question 8 (11 marks)

a) On the Argand diagram below, the complex numbers z and zw are represented by the points

A and B respectively, where z = re' and w=e?,and r>0.

B(aw) Im(z)

A(z)

/ Re(z)

(i) Explain why OAB is an equilateral triangle.

(i) Write the complex number (z—zw)in exponential form in terms of r and 6.

b) ()  For a complex number z , where n is a positive integer and |z| =1, show that

2"+Z" =2cosné.

i0_
(i) Giventhat 6 (2k+1)7,wherek e Z, prove that © 1:itan(§).

e +1

C) Let z,, z,,z,and z, are four complex numbers such that:
|z|=|z,| =|z| =1, |2,|=3 and z,+z,+2,=0

(i) Showthat |z, —z,| =10— (2,7 +Z,z2,).
(i) Hence show that |z, -z, +|z, — 7,|" +|z, — 2, = 30.

END OF EXAMINATION
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