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Structure of this paper

Number of Number of Working Marks Percentage
Section guestions guestions to time available of

available be answered (minutes) examination
Section One: 7 7 50 50 35
Calculator-free
Section Two: 13 13 100 99 65
Calculator-assumed

Total 100

Instructions to candidates

1.

The rules for the conduct of examinations are detailed in the school handbook. Sitting this
examination implies that you agree to abide by these rules.

Write your answers in this Question/Answer booklet preferably using a blue/black pen.
Do not use erasable or gel pens.

You must be careful to confine your answer to the specific question asked and to follow
any instructions that are specified to a particular question.

Show all your working clearly. Your working should be in sufficient detail to allow your
answers to be checked readily and for marks to be awarded for reasoning. Incorrect
answers given without supporting reasoning cannot be allocated any marks. For any
guestion or part question worth more than two marks, valid working or justification is
required to receive full marks. If you repeat any question, ensure that you cancel the
answer you do not wish to have marked.

It is recommended that you do not use pencil, except in diagrams.
Supplementary pages for planning/continuing your answers to questions are provided at
the end of this Question/Answer booklet. If you use these pages to continue an answer,

indicate at the original answer where the answer is continued, i.e. give the page number.

The Formula sheet is not to be handed in with your Question/Answer booklet.

See next page SN085-134-3
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Section One: Calculator-free 35% (50 Marks)

This section has seven (7) questions. Answer all questions. Write your answers in the spaces
provided.

Working time: 50 minutes.

Question 1 (6 marks)

(a) Determine the modulus and argument of 7 :’: - (3 marks)

Solution
3 1+i 3 3i

= X = — —
ZE1 %17 212
2l =3 1,1_3 _3V2
A= 11"477 " 2
_T[
argz =

Specific behaviours
v’ real and imaginary parts
v modulus (Don’t need to rationalise
denominator)
v/ argument

(b)  Determine z2 in the form a + bi, where a,b € R, when z = 4 cos (g) + 4isin (g)

(3 marks)

Solution
s
2 : _
z° = 16c1s(3)
1 3
= 16(§+l7>
=8+ 8/3i

Specific behaviours
v modulus of z?
v argument of z2
v’ correct rectangular form

SN085-134-3 See next page
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Question 2 (4 marks)

The equations of three planes are shown below.

x+y+2z=2
x—2y—3z=4
x+y+z=3
(a) Determine the coordinates of the point of intersection of the planes. (3 marks)
Solution

M+2)+B3):3x=9=>x=3
1)-B)z=-1
(3):3+y—-1=3=y=1

Intersectat (3,1,—1)

Specific behaviours
v solves correctly to find the first variable
v solves correctly to find the second and third variables
v’ answers using coordinates

(b) Determine the distance of this point of intersection from the origin. (1 mark)

Solution
d=+432+12+(-1)2 =411

Specific behaviours
v’ correct distance

See next page SN085-134-3
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Question 3 (6 marks)
(a) State whether the planes with equations x + 4y —z =6 and 2x —y — 2z =5 are
perpendicular. Justify your answer. (2 marks)
Solution

() (Gg)zerems

Planes are perpendicular as normals are perpendicular.

Specific behaviours
v’ calculates dot product of normals

v’ states correct conclusion

(b) Determine the Cartesian equation of the plane that passes through the three points with
position vectors shown below. (4 marks)

) ) 0
w03
BNERE

-

2x+2y+z=20

Specific behaviours
v obtains two vectors in plane
v calculates cross product
v' uses dot product to obtain constant
v states equation in correct form

SN085-134-3 See next page
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CALCULATOR-FREE

Question 4 (10 marks)
The function f(x) = kx+a)(x+b) is shown below, where a, b, c,d, k € R
(x+c)(x+d)
y
I I
I I
I I
I I
I I
I
I
I i
I I | , I —
| i | I | | | | I ‘
-2 + | 2 4 d 10 12
2 |
4 |
5 1
I
1 I I
I I
8 | | |
I I
I I
(@) State the value of the constants a, b, ¢,d and k. (5 marks)

Solution

Roots:a=1, b=-3 ora=-3, b=1
Poles: c=-1, d=—-6 or c=—-6, d =-1
k((=3) _ _k _ 1 -

(-D(-6) 2

y-intercept:  f(0) =

Specific behaviours

v'v" Roots (accept either)
v'v' Poles (accept either)
v' y-intercept

See next page
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(Question 4 — Continued)

1
f&)

(b)  Sketch the graph of on the grid provided below. (5 marks)

Solution

poles at x =-1,3

discontinuities at roots x = 1,6
y-intercept (0,1)

correct curvature around x = 1
correct curvature for x >3 and x < -1

Specific behaviours

v poles

v' roots (comment only on discontinuity)
v’ y-intercept

v/ correct curvature around x = 1

v’ correct curvature for x >3 and x < -1

SN085-134-3 See next page
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Question 5 (8 marks)
Two functions f(x) and g(x) are defined and graphed below for the restricted domains shown.

f(x) g(x)
6 4

-4 2 2 4
2+
% 4 -2 2 4 6
41
-6+ ol
(a) Determine the value(s) of k for which f o g(k) = 0. (2 marks)
Solution

From the graphs:

f(x) = 0for x = +2, hence need g(x) = +2
but0 < g(x) <3 - g(x) =2only

and g(x) = 2 forx = —1, and hence k = —1

Specific behaviours
v g(x) =12
vik=-1

(b) Determine the equation that represents gf (x). (2 marks)

Solution

f(x)=4-x% and g(x) =Vx+5
gf ) =g =Jf+5=19-x2

Specific behaviours
v f(x) and g(x)

v gf (x)

See next page SN085-134-3
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(Question 5 — Continued)

(c) Determine the domain required for gf (x) to exist, and hence determine the range

of gf (x).

(4 marks)

Solution
Need f(x) # =5 and f(x) + 4

Hence,x #3andx # 0

~Domain={-3<x<3 A x#0}
Range stays the same = {0 < y < 3}

Specific behaviours
v f(x)#-5and f(x) + 4
v'v Domain
v" Range

SN085-134-3 See next page
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Question 6 (8 marks)
(a) Sketch the locus of points z in the complex number determined by arg(z + 3i) = ‘%”.
(3 marks)
Im(z)
Solution
See diagram
Specific behaviours
3 v ray
v ray starts at —3i
v’ axes-intercepts or shows argument
-3

(b) Another locus of points z in the complex plane is determined by zz + z + Z = 8.

(@ Show that this locus can also be defined in the form |z — w| = k, clearly showing
the value of constant w and the value of constant k. (3 marks)

Solution
Letz=x+iy=>zZ4+z+z=x*+y*+x+y+x—y

x2+2x+y%2=38
x+1)%?+y%2=9

Hence [z — (—1)| =3

Specific behaviours
v’ expands using real and imaginary parts
v" shows circle in factored Cartesian form
v" writes using magnitude form (accept |z + 1])

(i) Sketch the locus on the axes below. (2 marks)
_ Solution Im(z)
See diagram

Specific behaviours
v circle with correct centre

. . —’——.__—-—""h
v’ x-intercepts or shows radius
-+ Re(z)
-4 1 2

See next page SN085-134-3
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Question 7

Let z = x + yi and z?

11

=p+qiwherep,q,x,y € R.

(@)  Show that \/p% + g% + p = 2x2.

Solution

z2 =x?% —y? 4+ 2xyi

p=x*-y%q=2xy

p? + g% = x* — 2x%y% + y* + 4x2y?
x* 4+ 2x%y? + y*

= (x2 + y?)?
/p2+q2+p:x2+y2+x2_y2
= 2x?

Specific behaviours

v  expression for z?2
v writes expression for p and q
v’ simplifies expression for p? + ¢

v’ expression for \/p2 + g% +p

CALCULATOR-FREE

(8 marks)

(4 marks)

(b) By solving the equation z* + 622 + 25 = 0 for z2 or otherwise, determine the roots of the
equation in Cartesian form.

Solution

z*+62z2+25=0
(z24+3)2=9-25=-16
z?2 =—-3+4i

p=-3,q=14
2x%2 =4/324+42 -3
x?=1

x =41

yi=x?-p=1-(-3)=4
y=x2

z=1+2{,1-2i,—-1+2i,—-1-2i

Specific behaviours

v solves for z?
v solves for x2
v solves for y?
v four correct solutions

End of questions

(4 marks)

SN085-134-3
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Supplementary page

Question number:
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