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Section I

9 marks
Attempt Questions 1-9
Allow about 15 minutes for this section.

Use the multiple-choice answer sheet for Questions 1-9.

Which of the following shows —2 + 2\/51' expressed in modulus-argument form?

A. 2 cosz—ﬁ+isin2—”j
3 3

C. 2 cos£+isinz)
3 3
D. 4 cosz+isinz)
3 3
2 One of the roots of z* +bz> + ¢z =0 is 3—2i, where b and c are real numbers.

What are the values of b and ¢ respectively?

A b=6,c=13
B. b=—-6,c=13
C b=3,c=-2
D b=-3,c=2

3 Let z=3-4; and w:\/§+i.Whatisthevalueofi?
w

3\/§+4+(_4‘/§_3)i

A.
4 4
a4 (-3
B. +
4 4
Wiaa (433
. +
2 2
Wi-a (-3
> 2



4
Which of the following complex numbers equals (\/g +i ) ?

A —2+ii
' 3
8
B. -8+ —1i
NE)
C.  2+23
D.  —8+8/3

What are the roots of the equation x* + x> +6x+4=0?
A, -1, 1++5i and 1-+5i

B.  —1, 1++/3i and 1-+/3i
C. 1,145 and 1-+/5i
D

1. 1++/3i and 1-+/3i

Let z=a+bi where a and b are non-zero real numbers.

If z+ 1 is a real number, which of the following must be true?

z

A. Arg(z):z
4

B. a=b

C ‘z|=1

D z' =1

Which of the following relations has a graph that passes through the point 1 + 2i in the complex
plane?

A zZ=5
B. |z-1]=|z-2i|
C. |z-i|=|z+2]
D. |z|+Z]=2



8 Consider the Argand diagram below.
Which of the following inequalities define the shaded area?

Im

(1,1)

(NN,
2\J2

A. ‘Z|S1and‘z—1+i‘21
B. |z|<land|z-1-i|21
C. ‘z|$1and‘z—1+i‘£l
D. ‘z|£1and‘z—1—i‘£1
9 Which of the following relations does NOT represent a circle in the Argand diagram?
A. zz =4
B. |z+3i|=2|z-i
C. |z-2i|=|z-2|
D. |z|+2|z|=4
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Section I1

41 marks
Attempt Questions 10-12
Allow about 1 hour and 15 minutes for this section.

In Questions 10-12, your responses should include ALL relevant mathematical reasoning and/or

calculations.

Question 10 (14 marks) Use a SEPARATE writing booklet

(a)

(b)

(©)

(d)

If z=4-3i, evaluate

iy  z=.

. 1 . . :
(11) —, leaving your answer in the form a + ib.
z

(i)  Im(z).

Consider the polynomial P(z) =z +hkz+2-1i.

Find the complex number, &, given that i is a zero of P(z).

Find all pairs of integers x and y that satisfy (x + iy)> = 33 + 56i.

(-1

Evaluate .

(1+i)

Leave your answer in the form a + ib where a,be R.

Question 10 continues on page 7



Question 10 (continued)

(e)  If w is a complex cube root of unity, evaluate (1 -30+w’° )(1 +0-8w’ ) .

: 1-3i i
() Given " 21_ = re' where »>0and -7 <0 <1, find the values of 7 and 6.
i

End of Question 10



Question 11 (14 marks) Use a SEPARATE writing booklet

(a) (1) Given that ¢ = cos+isinf , write down two different expressions for ¢ 0

(i)  Hence write down an expression for cos56, in terms of powers of
cosines only.

(b) An n-gon is a polygon with # sides.
Show, using induction, that any convex n-gon, n > 3, can be subdivided into

exactly (n — 2) triangles so that every triangle vertex is one of the original vertices
of the n-gon.

) @) Show that the roots of z° —z’ +1=0 are also roots of z° +1=0 .

(i1))  Show that

- +1= (zz —2zcos%+lj(z2 +2zcos4§+ lj(zz +2zc0s2§+1j.

(ili) By considering the coefficients of z, or otherwise, show that

T Y4 Sm T T T 3
cos;cos—+cos?cos—+cos—c0s— = —Z
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Question 12 (13 marks) Use a SEPARATE writing booklet

(a)

(b)

Find and describe the Cartesian equation of the locus represented by

(z+2)2=i(z—2)

) (3)6) ) (x)

sin| — |[—sin| =

(i)  Show that — 2 2
. (x
2sin| —
(2)

(i)  Hence, prove by induction that, for all n € Z", the following statement is true.

. [ 2n+1
sin X

cosx+cos2x+cos3x+...+cosnx = ——5
ZSin(—}

=COSXx

Question 12 continues on page 11

10



Question 12 (continued)

(©) P is a variable point represented by the complex number z and point O is a
fixed point represented by the complex number ¢, where o = p+iq.

(1) If z satisfies Re(oz) =1, show that the locus of the point P in the
Argand diagram is the line px—gy=1.

In the diagram below, P lies on the circle with diameter OQ (z # 0).

Im

Re

(ii))  Copy the diagram into your writing booklet and draw the vector z—«.

z—

(iii))  Show that Re( aj =0 and hence Re(g) =1.
z z

(iv)  Deduce that if z is a non-zero number such that the point P representing z in

the Argand diagram lies on the circle with diameter OQ, where Q has
: : .1 .
coordinates (p, g) then the point representing — in the same Argand diagram
z

lies on the line px—qy=1.

End of paper

11
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