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Section 1

10 marks

Attempt Questions 1 - 10

Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

Question 1

Let w=-3+i.What is the value of E ?
iw

A) 2-6i
B) —2+6i
C) 2-6i

D) 2+6i

Question 2

The roots of z*> —1=0 in modulus argument form are

A) cis 0,cis i
3
B) cis 0, cis %

C) cis 0,cis z—ﬂ,cis _2_7:)
3 3

D) cis O,cis z cis (—E)
By 3

Examination continues next page...
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Question 3

By De Moivre’s theorem, the value of (1+1)'° is:

A) Purely real

B) Purely imaginary

C) A real multiple of (1+1i)

D) An imaginary multiple of (1+1)

Question 4

Diagram A shows the complex number z represented in the Argand plane.

Im(z)

Im(z)
1 i 1
o Rt “ % _----“~\
. 'z "’ = N
"l ? .‘. ‘: \ 3 “, .
[} H % '
‘. J Re(z) \ g Re(z)
DIAGRAM A DIAGRAMB
Diagram B shows:
A) z?
B) 2iz
C) 2
D) 27
Ex ti) next page...

4 \\\



Question 5

Which of the following Argand diagrams represents the solutions to the equation

Arg(z-i) = Arg(z +1)? tuay (—i‘\—-) -~ o
A. Im(z) ~B. Im(z)
1
=}
Re(z) 0
€. Im(z) , D/ Im(z)
1/ ]
OL Re(z) o / Re(2)
-

Question 6

/l
-ixl2

Which of the following is equivalent to ——
P

1 V3 T
N3 Pax)
ek /s
&
1.3,
) et s,
(4N
g L8
2 2
D) l+—£i
2 2

Examination continues next page...
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Question 7

Given g=2§+3j+4lg, the angle between @ and positive y —axis is:
1%
g ° &
] (®)Ce) * ¢

2= H|cs®

A) sin"(

slw
)

B) cos™ (

-1 Z
b [3)

)

If u=5i+(t=3)j+3k and v=i+(t+9);+2k are perpendicular, what are the possible values of ?

ﬁlw
&

D) cot™

W |

Question 8

g
A) t=8,2 s \ . 1) = o
) (). (e
B) r=-8, -2 S & (DG e = o
W rae-3e-1) =
C) t1=8, -2 ’
LTace-\L = o
D) t=-8,2 (e (e-V = o
Question 9

Find the equation of the line in cartesian form that passes through the point with position

vector 2i — j+4k and is in the direction of b=1i+2j-k

k3
A) x—3=y+l z-3 (T‘\ AN &

b 5 o

Examination continues next page...

5



Question 10

The sketch of the curve in the shape of a saddle is drawn on the left. The curve has two peaks at

t= %,ST” and two troughs at ¢ = 37” 77” , shown on the right.

s

Which of the following parametric equations are represented by the given curve:

sint

% cos2t

sin?

sint

BY | cost =

sin2¢

sin2¢ A%
& | cost 2 Xy

sint &‘i

sin 2t
D) | cost
sin 2t

Examination continues next page...
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Section II (87 marks)
Answer each question in the appropriate writing booklet. Extra writing booklets are available.

For questions in Section II, your responses should include relevant mathematical reasoning and/or

calculations.

Question 11 (12 marks) Start a new writing page

a) Consider a rectangular box with one of the vertices at the origin, as shown in the following

figure.

If point A (2,3,5) is the opposite vertex to the origin, then find

() the coordinates of the other six vertices of the box. 3
(ii)  the length of the diagonal of the box determined by the vertices O and A. 1
b) Find the vector parallel to u=2i+ l —2k that has a magnitude of 14. 2

¢) Relative to a fixed origin O, the respective position vectors of three points A, B and C are

3i+2j+9%k, —5i+11j+6k and 4i-8k.

(i)  Determine the vectors 4B and AC . 2
(ii)  Hence find, ZBAC correct to the nearest degree. 3
iiiy  Calculate the area of ABAC 1

Examination continues next page...
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Question 12 (13 marks) Start a new writing page

a) Given the points 4(3,4,-7)and B(l,-1,6)

(i)  Find the vector equation of the line 4B.
(i)  Reduce the equation in (i) to Cartesian form (Symmetric form).

b) Let P,4and B be the points (3,-2,1), (1,-11,-4)and (9,3,8) respectively.

(i) Find proj,p where p =AP and I_>=E

(i)  Hence calculate the perpendicular distance d from the point P to the line 4B.

¢)/ The diagram below shows a rectangular prism in thy tant created from P(p,q,r)

with all edges parallel to the axes and with 04, OB and OC as face diagonals.

Bpo,n) = prte (XS

Teeccacts -\ﬁ

.

A(p,9,0)

It is known that Z40B = ZAOC = /BOC =%.

2 2

3 P q
(i) Use dot products to show that =
\/p2+qz><\/p2+r2 Jp2+q2quz+r2

(ii) Hence prove that the rectangular prism is a cube (Hint: show p=q).

Examination continues next page...



Question 13 (13 marks) Start a new writing page

a) Find the point of intersection of the lines

2 6 -1 6

r=(1 |+A{-8|and r=|-10 |+pu|7
-2 10 5 -2

b) (i) Find the vector equation of the sphere ¥ +)* +z* —4x—4y—2z=0

3 -1
(i) Theline / hasequation r =| 6 |+ A[ 2 |,A € R .Determine whether the lineis a
0 -2

tangent to the sphere or not.

¢) Find the values of P so that the lines

izx Jy=14 z2-3 and ﬂ:y_—5=6—?z are at right angles.

3 2p 2 3p 1

Examination continues next page...



Question 14 (16 marks) Start a new writing page

a) If z=(Q-i)V3+2i)

(i) Express z in the form x + iy where x and Yare real.

(ii) By expressing 1—i and 24/3 +2i in the modulus argument form, show that

z=4\/§cis[—£)
12

(iii)  Hence find the exact value of Lan%

b) Sketch the following on separate Argand diagrams.

(i) arg(z—(=1+2i) = —2T”

(ii) 2<|z|s4 and —%<arg(z)$%
¢) Find the values of @ such that M is a real number.
1-2isin@

Examination continues next page...
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Question 15 (16 marks) Start a new writing page

a) (i) If z=cos@+isinf, show that z"+—1"—=2¢osn9 and z"——l;-=2isinn9
z z

(ii) Use De Moivre’s theorem to obtain an expression for sin’ @ in the form

asin7@ +bsin 50+ csin360+dsin @ . What are the values of a,b,c and d .
b) (i) Solve z° +1=0.Show the roots on an Argand diagram.

ii Resolve z° +1into real quadratic factors. Hence show that
q

cos36 = 4(0050-«)5%)(0052 6—cos’ %J

Examination continues next page...
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Question 16 (17 marks) Start a new writing page

a) (i)  Find the roots of z” =1.

(ii)  Show that the roots can be written in the form 1, o,d, 00,0, o

. 2m
where @ = czs7

(i) Showthat |+ 0w+’ +0’ +0' +0* +@° =0

(iv)  Form a quadratic equation with roots @+ @” +®* and w* + o’ +®°.

w) Solve the quadratic equation in (iv).

(vi)  Hence, find the exact value of sin 27” +sin 37” —sinZ.

<
7 .37

b) (i) Sketch |z - 2i| =1 on an Argand diagram.

(i)  Find the maximum and minimum values of arg(z), -z <arg(z)<z where

z is a point on |z—2i|=1

(iii)  Find the value of z when arg(z) takes the maximum value and express in

modulus - argument form.

End of Examination.
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