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Mathematics Extension 1 
General 
Instructions 

 Reading time – 10 minutes. 
 Working time – 90 minutes. 
 Write using blue or black pen 
 Calculators approved by NESA may be used 
 A reference sheet is provided for this paper 
 In Questions in Section II, show all relevant mathematical 

reasoning and/or calculations 
 All diagrams are not drawn to scale 

Total marks: 
55 

Section I – 10 marks (pages 3-7) 
 Attempt Questions 1 – 10 
 Allow about 15 minutes for this section 

Section II- 45 marks (pages 8-11) 
 Attempt Questions 11 – 13  
 Allow about 1 hour and 15 minutes for this section 
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Section I 
 
10 marks 
Attempt Questions 1–10 
Allow about 10 minutes for this section 
 

Use the multiple-choice answer sheet for Questions 1–10. 
 
1  is equal to: 

  
 

A. ( )! 
 B.  ( )! 
 C.  ! 
 D. !  
  

2 Which of the following gives the correct expression for 3 sin 2cos  if = tan 2 ? 

  
 

A. 6 2 21 +  

 
B. 6 2 + 21 +  

 
C. 6 2 21  

 
D. 6 + 2 21 +  

  
 

3 Which expression is equivalent to sin 5 +  sin 3 ? 

  
 A. 2sin 4 cos  

 B. 2sin 4 sin  

 C. 2cos 4 sin  

 D. 2cos 4 cos  
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4 Seven pairs of different coloured socks are placed in a drawer. Individual socks are 
taken out one at a time. What is the least number of individual socks that must be 
taken out of the drawer to ensure at least one pair of matching colours is formed? 
 

  
 A. 14  

 B. 8 

 C. 7 

 D. 1 

 
 

 

5 In how many ways can 7 boys be arranged in a line if Peter, Jeffery and Kevin have 
to stand together at the beginning of the line?  

 
  
 A. 4! 
 B. 7! 
 C. 4! × 3! 
 D. 7! × 3! 
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6 The graph of a function = ( ) is shown. 

A second function is obtained by transforming = ( ) as shown below.  

Which equation best represents the second graph?

A. = ( )
B. = | ( )|
C. = (| |)
D. = ( )

7 What is the Cartesian equation of the parabola given that = 3 4 and = 18 2? 

A. = 2 + 16 + 30
B. = 2 + 30
C. = + 8 + 15
D. = 3 + 24 + 46

( )
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8 The diagram below shows a graph of = ( + )( + ) ( + ) . What are the 
possible values of , , and ?

A. = 2, = 2, = 4, = 1
B. = 2, = 2, = 4, = 1
C. = 2, = 2, = 4, = 1
D. = 2, = 2, = 4, = 1
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9 What is the expansion to (3 ) ? 

  
 

A. 81 27 + 9 3 +  
 

B. 81 108 + 54 12 +  
 

C. 4 + 6 4 +  
 

D. 81 +  
   

10 The roots of the equation 2 5 + 8 + 2 = 0 are ,  and . Find the value of ( + ) +  ( + ) + ( + ). 

  
 

A. 4 

 
B. 

132  

 
C. 7 

 
D. 13 

 
 

 

 
 
 
 

 
 

 
End of Section I 
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Section II 
 
45 Marks  
Attempts Questions 11-13 
Answer each question on a SEPARATE writing booklet. Extra writing booklets are 
available. 
 
In Questions 11-13, your responses should include relevant mathematical reasoning and/or 
calculations. 

 
Question 11 (15 marks) Use a SEPARATE writing booklet. 
 
a) Consider the function  ( ) = 3 cos 1 2   

 i) Evaluate (2). 1 

 ii) Sketch the graph of = ( ), showing the intercepts and the coordinates 
of the end points. 

2 

 iii) State the domain and range of = ( ) using the interval notation. 2 

    

b) Solve  
2 5 5. 3 

    

c) Consider the polynomial ( ) = 2 19 + 60 63.  

 i) Show that ( ) has a double root at = 3. 2 

 ii) Hence, factorise ( ) completely. 1 

    

d) A five-person team is to be chosen at random from eight women and nine men.  

 i) In how many ways can this team be chosen? 1 

 ii) What is the probability that the team will consist of five men? 1 

    

e) Use binomial theorem to find an expression for the constant term in the 2 

 
expansion of 3  1 .  
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Question 12 (15 marks) Use a SEPARATE writing booklet.

a) The letters of the word ‘DIFFERENTIATE’ are arranged in a straight line. 

i) Find the number of unique arrangements if there are no restrictions. 1

ii) Find the number of unique arrangements if the Ts occupy the end 
positions. 

1

iii) Find the probability that the letters E are together. 2

b) A table at a wedding has 16 people sitting around it and the seating is arranged 
at random. 

i) Find the number of ways of sitting around the table if there is no 
restriction.

1

ii) Find the number of ways of sitting around the table if there are 8 couples 
and the members of each couple would like to sit together. 

1

iii) For a group dance, 7 people from the group of 16 are chosen and then 
arranged in a circle. Find the number of ways this can be done.

2

c) Find the coefficient of in the expansion (3 4 )(1 + ) . 2

d) If = sin 1 1213 and = sin 1 25 , find the exact value of 2 cos( ).

e) i) Prove that 
sin 21 cos 2 = cot 1 

ii) Hence, find the values of  and if cot 38 = + for integers 2 

and .
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Question 13 (15 marks) Use a SEPARATE writing booklet.

a) The diagram shows the graph of the function ( ). Sketch each of the 

following functions on a separate set of axes, showing all key features. 

i) = | ( )| 1 

ii) = 1( ) 2 

iii) = ( ) 2 

b) A sculptor is rolling modelling clay on a board. The clay is in the shape of a 
cylinder and has a constant volume 30 . As he rolls it into a thinner 
cylinder, the radius decreases at a constant rate of 2 per minute. Find the 
rate of increase of the height of the cylinder with respect to time, at the
moment when the radius is 5 .

3

Question 13 continues on the next page
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c) Water is being heated in a kettle. At time t seconds, the temperature of the water 
is  . The rate of increase of the temperature of the water at any time after the  

 

 kettle is switched on is modelled by the equation = (122 ),   

 where  is a positive constant. The temperature of the water is at  when the 
kettle is switched on. 

 

 i) Show that = 122 100  is both a solution to the differential 
equation and satisfies the initial conditions. 

2 

 ii) When the temperature of the water reaches 100 , the kettle switches off. 
If it takes 8 seconds for the temperature to increase 10  once the kettle is 
switched on, find how long it takes for the kettle to switch off, to the 
nearest second. 

2 

    

d) i) Show that 
1 + tan1 tan 1 tan1 + tan = 2 tan 2  2 

 
ii) Hence, find the exact value of 

1 + tan 7121 tan 712 1 tan 7121 + tan 712 1 

   

 

 

 

 

 

 

 

 

 

 

End of Examination 
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Student Name: _________________________________________________

Multiple Choice Answer Sheet

Select the alternative A, B, C or D that best answers the question. Fill in the response oval 
completely.
Sample: 

If you think you have made a mistake, put a cross through the incorrect answer and fill in 
the new answer.

If you change your mind and have crossed out what you consider to be the correct answer, 
then indicate the correct answer by writing the word ‘correct’ and drawing an arrow as 
follows.

2022 4 11 Maths Ext I Trial Exam

SECTION I

Pr is equal to

m y

i
b Cr n r

c Cr r

Which of the followinggives the correct expression for
3sino 2coso if t tan

a

Ift sina.ge cos o
t t

TE

b

1ft IET
a Agt Eft
d
644,4ft



Which expression is equivalent to sin 5m sin 3h

y
2sin4ncosn

byy 2sin 4ns inn 25inAcosB sin A B sin A B

2cos4m sinn 28h4m cosh sin Antu sin 4h A

sin 5h t sin 3Nd 2cos4n cosh

Seven pairs of different coloured socks are placed in a

drawer individual socks are taken out one at a time

What is the least number of individual socks that must

be taken out to ensure a pair of matching colours is found

a 14

b

a Y
d I

In how many ways can 7 boys be arranged in a line if

Peter Jeffery and Kevin have to stand together at the beginning

of the line
a 41

b 71

C 4 x 3

d 7 43

The graph of a function y f n is shown

A secondgraph is obtained from the function yo th

which equation best represents the second graph

a D Fu
b y I flu I

c D f int

d y flu



what is the Cartesian equation of the parabola given that

ne Bt 4 and ya 18th 2

a ye 2n Ibn 30

b y 2n 30

c y n t 8m 15

d y 3m 242 46

n 3t 4

t nd
3

y 18 134 2

18 ft 2
9

2 n't 8m 16 2

2W 16 n 32 2

In t 16m 30

The diagram below shows a graph of yea ut b utc ntd

what are the possible values of a b c and d

a a 2 b 2 ca 4 d I

b a 2 b 2 c 4 d I

c a 2 b 2 c 4 d I

d a 2 b 2 co 4 d II

2 n 2 n 4 u 173



what is the expansion to su y

a 8in 27m y 9n'y guy y

b 81 u 108n'y 54n'y 12my y 4

c n 4n'y 6 n'y 4up y
4

d 8124 y4

3m y zu C su y Cz 3m s y t 4C zu y t f y

81m 4.27m y G 9 n y 4.3 my y4

8in 108n'y 54n'y 12mg t y

The roots of the equation 2n Tu 8m 2 0 are O B andY

Find the value of a B 8 B o 8 y o B

a 4 By Ma a B y bla
b Is I 512
c 7

d 13 or of By Ya
4

op top t Bo By t yo typ

a B t Bo t of t yo By typ

op pto toy r ta pg y p

op B to y o By t dy y totB OBJ By G B d OBJ

OB toy By o B 8 3 OBS

4 5 2 31 l

13

SECTION II

a consider the function flu a 3 cos E
i Evaluate f a I rank

ii sketch the graph of ye flu showing the intercept

and

the

coordinates of the end points 2 marks

iii statethth the domain and range of y flu using
the interval notation C2 marks

i 2 3 cos E
O

ng
in 32T

ay

I I o f n

iii Domain E 2 2

Range To 3T



b Solve 3 marks
5
2 5

nF 5 as denominator cannot be zero

212 5 2 5 n 5

2 n 5 5 n 5
2 2 0

n 5 2 5 n 5 20

n 5 2 5N 25 20

n 5 5m 23 20

5 2315

n I
23
5 n 5

c consider the polynomial Pln 223 19m 60m 63

i show that Pln has a double root at n 3 12 marks

Ii Hence factonise Pen completely i mark

i P 3 26373 1913 6013 63

O

P n 65 38 n t 60

P 3 66372 3813 60

0

ii Pln 2n Ian 60m 63

Pln u 3 an b

Compare coefficients of n as 2

Compare constant term b 7

Pln u 3 2n 7



d A fine person team is to be chosen at random from eight women

and nine men

i in howmany ways can this team be chosen 11 mark

i what is the probability that the team will consist of

fue men Il mark

i Cs 6188

ii
58

6188

4 2

e Use the binomial theorem to find an expression for the constant

term in the expansion of 3m I
s

12 marks

General term Ca zur
s k E k

15C 315 k y
30 2k

1 jk

15C 315 k
w
30 3 L yr

constant term occurs when 30 34 0

30 3h

K LO

15 10 1I Constant term Cio x 3

3003 35 x 1

729729

a the letters of the word DIFFERENTIATE ane arranged

in a staigh line

it and the number of unique arrangements if there are no restrictions l

ii Find the number of unique arrangements where the T's occy

the end positions l

iii find the probability that the letters E are together I

I 2 I 2 E 3 T 2

Éx3 x2

129729600

in I I

2 3 1663200

in
É
arrangements with E's together É

y

4989600

probability Y ÉÉ oo



b a table at a wedding has 16 people sitting around

it and the seating is arranged at random

i find the number of ways of sitting around the table if there
is no restriction i

ii find the number of ways of sitting around the

table if there are 8 couples and the members

of each couple would like to sit together I

Iii For a group dance 7 people from the group of
16 are chosen and then arranged in a circle

Find the number of ways this can be done 2

it is

i 7 x2
8

1290240

iii C X 61 8236800

c Findthe coefficient of us in the expansion 3 4m ctu marks

General term for Itn
0 102 y

o k we

10C a wk

3 x Cn n k 8

3x Cg n8

4 n x Cnn it k 8

4 7

4 x C us

i coefficient is 3 48 4 104 345



d if a sin I and B sin I find the exact value

of costa B 2 marks

s
B

Et
Cosa COS BI

cos o B coso cos B t sine sinB

Ex Its

I I
65

5521 24

65

e 7 Prove that Iga cota l mah

ii hence find the values of a and b if cot at 5
for integers a and b 2 man

i uts
A

MEEEE

Tina

Cot A

31T
ii cot IIIT

I
I Ya

it
T I

i a l and b 2



a the

diagram

shows the graph of the function flu

sketdidi gramgramof the following functions on separate set of

axes showing all key features

7 y Item I Iman

ii y f 2 marks

iii y flu 2 marks

is

ii

iii



b a sculptor is rolling modelling day on a board The clay is in

the shape of a cylinder and has a constant volume

305 am As he rolls it into a thinner cylinder the radius

decreases at a constant rate of 2am per minute

Find the rate of increase of the height h of the cylinder
with respect to time at the moment when the radius

is 5cm 3 man

Tirth Edt 2 am min

30T Tr h

h BE
h 30 r 2

It 60 r
3

oh I x ft
60 r x 2
12 3

12 3when r 5 am Mdt
0.96 am min

e Water is beingheated in a kettle At time t seconds the temperature

of the water is Toc

The rate of increase of the temperature of the water at

any time after the kettle is switched on is modelled by the

equation I k 122 T where k is a positive constant

The temperature of the water is at 22 C when the nettle is

switched on

i show that T 122 too e
t
is both a solution to the 2

differential equation and satisfies the initial conditions

ii when the temperature of the water reaches 100 C the kettle

switches off If it takes 8 seconds for the temperature to

increase 10 C once the kettle is switched on And how

long it takes for the kettle to switch off to the

nearest second

1 T 122 Looe
t

100e
t

122 T

e noon
1 a f too e

ht

K 122 T

when 4 0 T 122 10010

122 100

22



Ii when t 8 7 32

32 122 100 e
8k

90 100e
8k

I e
8k

in to 8h

k I in E
O O 1317 0

when 7 100 t

100 122 Looe
Kt

22 Looe
Kt

0 e
Kt

in fo ut

t info
to 114 96737

i the nettle switches off after 115 seconds

I show that tan Iggy stanza 2 man
I tanu

i Hence find the exact value of ÉÉ i ÉfÉÉ i mark

i LHS it tann

Mannicifit
it tannt

I t 2tann tan'm 1 2tann tanin

I tan'm

i
It Effin
2 x tan 2n

Res

T n 72 1050

2tan2n
s

2tan 24050 soft
2tan 2100 C

2 x f
t

E


