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Structure of this paper

Number of Number of Waorking Marks Percentage
Section questions questions to time available of exarr?

available be answered (minutes)
Section One: 7 7 50 52 35
Calculator-free
Section Two: 13 13 100 98 65
Calculator-assumed

Total 150 100

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.

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

Spare pages are included at the end of this booklet. They can be used for planning your

responses and/or as additional space if required to continue an answer.

e Planning: If you use the spare pages for planning, indicate this clearly at the top of the
page.

e Continuing an answer: If you need to use the space to continue an answer, indicate in
the original answer space where the answer is continued, i.e. give the page number.
Fill in the number of the question that you are continuing to answer at the top of the

page.

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.

The Formula Sheet is not to be handed in with your Question/Answer Booklet.

See next page
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Section One: Calculator-free 35% (52 Marks)

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

Working time for this section is 50 minutes.

Question 1 (6 marks)

Let g(z) =2° +(i—3)z* +(6-3i)z-18, zeC.

@) Determine the remainder when g(z) is divided by 2i. (2 marks)

g(2i)=(2i)’ +(i-3)(2i)" +(6-3i)(2i)-18
= —8i —4i +12 +12i + 618

=0 = remainderis 0.

(b)  Solve g(z)=0. (4 marks)

z—2i is afactor

2’ +(i-3)z" +(6-3i)z-18
z-2i

=2"+(3i-3)z-9i

22 +(3i-3)z-9i =(z-3)(z+3i)

z=3, 2i, -3i

See next page
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Question 2

2
(a) Determine J'
O JIx®+1

dx.

Uu=x?’+1 = du=2x dx

(b)  Determine J.(4cos2 6 —2sin’ 0—1) dé.

CALCULATOR-FREE

(8 marks)

(4 marks)

(4 marks)

j(4cos2 0-2sin’ 0-1) de:js—essin2 0do

= IScos 20 do

=§sin2c9+c
2

See next page
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Question 3 (8 marks)

The function f is defined by f (x) = 22X
X +1

(@)  Sketch the graph of y = f(x) on the axes below. (5 marks)

y

2 4
Remove scales on both axes

: X
-6 -4 -2 2 4 6
f(xX)=0 = x=0
Mr%fo‘f 2+ dy 20 +1) - 2x(2x)
- turning points (2) dx (x* +1)*
- X-axis as asymptote
- shape d
0= 2-2¢=0 = x=+1
dx
f-D)=-1,fQ=1
X — 200, Yy >0
(b) State, with reasons, whether f is a one-to-one function. (2 mark)

No - f fails the horizontal line test (eg y = 0.5 is cut twice).

3 . . :
(© If g(x) =——, determine the value(s) of the constant a so that the composite function
X—a

go f(x) is defined for x e R. (2 marks)

g o f(x) will be undefined if f(x)—a=0, sorequire a= f(x).

Range of f(x) is -1<y<1,soa>1ora<l.

See next page
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Question 4 (7 marks)

(a) Determine all solutions to the equation z° = —1, giving your answers in polar form and
(4 marks)

plotting all solutions on the Argand diagram below.

2° =cis(7)

z:cis(£+@j, n=..-120,1 2, ..
6 6

z—cisZ Z —cisz Z —cis5—”
1 6 1 2 2 1 =3 6
m ) T ) T ] 5
5 Z, =CIS —E y Zg =CIS _E y Zg =CIS —?

~

¥

N

(b)  One of the solutions to z° =c is z =3./3 - 3i. Determine all other solutions to the equation

in Cartesian form. (3 marks)

7, =34/3 - 3i = 6cis(- Z)

z, = 6Cis(—Z + 2Z) = 6cis(%)

= 6i

23 = 6Cis(— £ — 2F) = 6eis(— 3%)

—3J3-3i

See next page
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Question 5

Let f(x)= |x-3] and g(X)=7—

7 SPECIALIST UNITS 3 AND 4

J(xD)

(7 marks)
§+g ‘ . The graph of y = g(x) is shown below.
y
S(x)
\ 8 //
X
- ] 4 1
™~
A

(@) Onthe same axes, sketch and label the graphs of y= f(x) and y=f(|x[|). (3 marks)

(b) Solve |x-3| >7-

(© Given that the solutionto |ax+b| =7 -

+g ‘ . (2 mark)

+ is -5<x<9, determine all possible

N | X<
N | o

values for the constants a and b. (3 marks)

axib=7-X_2 1 a— 05 b=45
2 2

Cax—b=7-%X_% _ a-05 b=-45
2 2

See next page
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Question 6 (8 marks)

Part of the graph of the function f(x) = 22X—+4 is shown below.
X°+2x-3

y
2

X

1 3

€)) Use partial fractions to show that f(x) = + .
2(x+3) 2(x-1)

(4 marks)

2X+4 B 2X+4
x> +2x-3  (x+3)(x-1)
A B

=4 —

X+3 x-1

AX—A+Bx+3B=2x+4
A+B=2
-A+3B=4

x+2 1 N 3
x> +2x-3  2(x+3) 2(x-1)

(b)  Show that the area under the graph of y = f (x) between x=2 and x=3 is In[ﬁ)

J5

(4 marks)

[ L2 ax=[aIn|x+3]+2In| x-1[]
22(x+3) 2(x-1)
=2In6+3In2-1In5-2Inl

RN
NG

43

=22

NG

See next page
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Question 7 (8 marks)
Determine
d 0 . L
(@) d—(tan (x)), where n is a positive integer. (2 marks)
X

d N d n
d—X(tan (0)= d—X((tan X) )

=nx itan X x (tan x)”fl
dx

=n-sec’(x)-tan"*(x)

(b) Itan x dx. (2 marks)

——dx=-In|cosx|+c

J-sinx
COosS X

NB: —In|cosx|=In

1
——/|=In|secx|
COS X

(c) Itans(x) dx , using the identity tan® & = sec® & —1 and your previous results. (4 marks)

jtans(x) dx = _ftan"' x(sec” x —1) dx
= Itan"' X -sec’ X dx —_[tan x(sec” x —1) dx

:J'tan3 X -sec? x dx—_|‘tanx~sec2 X dx+_[tanx dx

1 1
:Ztan“x—ztan2 x—In|cosx|+c

End of questions
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Additional working space

Question number:
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Additional working space

Question number:
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