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ASCHAM SCHOOL 

 
2022   YEAR 12 TRIAL EXAMINATION 

Friday 22nd July 2022 

General 
Instructions 

 Reading time − 10 minutes 

 Working time − 2 hours 

 Write using black non-erasable pen 

 Calculators approved by NESA may be used 

 A reference sheet is provided 

Total marks:        
70 

Section I - 10 marks (pages 2 – 5) 

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

 Allow about 15 minutes for this section 

Section II - 60 marks (pages 6 – 11) 

 Attempt Questions 11–14, each worth 15 marks 

 Allow about 1 hour and 45 minutes for this section 

 Show relevant mathematical reasoning and/ or calculations for 

questions in this section 

 Start a new booklet for each question 

 

 

70____ /



© 2022 Ascham School Year 12 Mathematics Extension 1 Trial Examination  

Section I 
 
10 marks 
Attempt questions 1 - 10 
Allow about 15 minutes for this section 
 
Use the multiple-choice answer sheet for Questions 1 - 10 

1. What is the graph of the function which has parametric equation 1, 1
2
px y p ?  

 

A. B.  

C. D.  

2. Consider the two non-zero vectors, u  and v , with the following properties: 

• v ku , where k is a constant and 
• 0u v  

Which of the following statements is true? 

 

A. u v B. u vII in the same direction

C. u vII but in the opposite direction D. The angle between the vectors u  and v  
is acute
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3. Which of the following is equivalent to 1 2
2 1

x dx
x

given the substitution 1 1
2

x u   

A. 2 u du
u

B. 22 u du
u

C. 1
2

u du
u

D. 2
2
u du
u

4. Given the graph of 2 ( )y f x , which of the following is the possible equation of ( )y f x ? 

 

 

A. 2 1 3y x x x B. 2 1 3y x x x

C. 23 1 2y x x x D. 3 1 2y x x x

5. Which of the following is equal to 2 2cos sin
4 4
x x ? 

A. 1 B. sin 2x

C. cos2x D. sin x
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6. What are the domain and range of  12cos siny x ?  

A. , , 0,
2 2 2

x y B. , , 0, 2
2 2

x y

C. , , 0, 2x y D. , , 0,x y

7. From a standard deck of cards, a card is drawn 20 times, with replacement. What is the 
probability that a red card is drawn exactly 15 times? 

 

A. 
20

5
52
C

B. 
15

20
15

1
2

C

C. 
2020 1

5 2
D. 

20
15

202
C

8. What is the equation of 1( )y f x  if 2 2 2y x x  where 1x ? 

A. 1 3y x B. 1 3y x

C. 1 3y x D. 1 3y x
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9. Which of the following best represents the direction field for the differential equation 
x ydy e

dx
? 

 

A. B. 

C. D. 

10. A polynomial 1
1 1 0( ) ...n n

n nP x a x a x a x a  has real roots at 1x , 2x and 3x , which are 
all distinct values of x . Given that 1'( ) 0P x , 2 2'( ) ''( ) 0P x P x  and 

3 3 3'( ) ''( ) '''( ) 0P x P x P x , what is the lowest possible degree of ( )P x ?  

 

A. 9n B. 7n

C. 6n D. 3n

End of Multiple-Choice Section  
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Section II 
 
60 marks 
Attempt questions 11 - 14 
Allow about 1 hour and 45 minutes for this section 
 
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 (15 marks)  Begin a new writing booklet     

(a) Let 3 2 3( ) 2 rx xP x x  and 2 6 4( ) x xD x  have the same remainder when 

divided by 1x . Find r .                                            

[2] 

 

(b) Consider the vectors  2OP i j  and 4 3OQ i j .                              

 (i) Find the vector  u PQ .                                                                  [1] 

 (ii) Given that 2v i j , find u v .  [1] 

 (iii) Find u vproj . [2] 

 

(c) What is the number of possible arrangements of the letters in the word LOGARITHMS, if ‘G' 

is next to ‘R’? 

[2] 

 

(d) Solve sin 2 cosx x  for 0 180x . [2] 

 

(e) (i) Write down the expansion of 61 x .                                [1] 

 (ii) Hence, find the term in 2x  in the expansion 2 62 1 1x x  [2] 

 

(f) Evaluate exactly 1 4cos sin
3

.                                  [2] 

End of Question 11 
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Question 12 (15 marks)  Begin a new writing booklet     

  

(a) Solve the differential equation  2
1

1 y
dy x

x dx
  given that 1y  when 0x .          [3] 

 
(b) (i) Express cos 3 sinx x in the form cos( )R x , where  is an acute angle.          [2] 

 (ii) Hence, solve cos 3 sin 1x x  for x . [2] 

 
(c) A box contains 16 red, 10 blue and 12 yellow balls. Use the pigeonhole principle to find the 

minimum number of balls to be drawn from the box to ensure 9 balls of same colour. 

[2] 

 

(d) An inverted conical container is 8m deep and has the radius of the base 2m . Water is leaking 

from the container at a constant rate of 0 1m / hdV .
dt

, where V  is the volume of the water 

in the container. Assume the container is full initially. 

 

 

 (i) Show that 3

48
V h , where h is the height of the remaining water in the container. [1] 

 (ii) Hence, find the height of water in the container when 0 02 m / h.dh
dt

, correct to two 

decimal places. 

[2] 

 

(e) (i) Show that 1 1
2tan tan

1
d xx x x
dx x

. [1] 

 
(ii) Hence, evaluate exactly 

3 1
0

tan x dx . [2] 

 
 

End of Question 12  
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Question 13 (15 marks)  Begin a new writing booklet    

(a) The region between the curve 
2

2
4

xy
x

 and 0y , from 0x to 2x , has been rotated 

about the x - axis as per the diagram below. Find the volume of a solid of revolution formed, 

correct to four significant figures.               

 

[2] 

 

(b) Consider the diagram below where  OABC  is a quadrilateral and , ,P Q R  and S  are the 

midpoints of the intervals , ,OA AB BC  and CO , respectively.             

 

 

 Let OP u , OS v  and AQ w . 

Prove that PQ SR . 

[3] 

 
Question 13 continues on the next page… 
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(c) Use mathematical induction to prove that 2 1 13 2n n  is divisible by 7 , for all positive 

integers n  .                        

[3] 

 
 

(d) In the first half of 2022 , 66%  of all passengers departing from Sydney airport travelled 

internationally. A survey of 500  randomly selected people on the airport was conducted.       

[3] 

 Assuming that the sampling distribution of proportions p̂  is approximately normally 

distributed, estimate the probability that the percentage of international travellers in the sample 

lies between 60% and 70%. 

 

 

(e) (i) Show that 1 cos 2 sin 2 2 tan
sin 2 1 cos 2

x x x
x x

.                                                                [2] 

 (ii) Hence, show that tan 2 3
12

.  [2] 

 

 

End of Question 13 
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Question 14 (15 marks)  Begin a new writing booklet    

 

(a) After 100  snakes were released on an island on 1st January 2009  to control the population 1P

of 4000  cane toads, the number of cane toads started to decrease at a rate 1
1( 20)dP k P

dt

while the population of snakes, 2P  was changing according to 2
2 20.0005 (500 )dP P P

dt
. 

   

 

 (i) Given that 1 20 + 3980 ktP e satisfies the differential equation 1
1( 20)dP k P

dt
 and 

that there was 3119 cane toads left on the island after one year, show that 0.25k correct 

to two decimal places.  

[1] 

 
(ii)  Given that 

2 2 2 2

1 1 14
0.0005 (500 ) 500P P P P

 show that the equation of the 

population 2P of snakes is given by 2 0.25
500

1 4 tP
e

. 

[3] 

 (iii) Assuming that 0.25
1 20 + 3980 tP e , in what year will the population of snakes exceed 

the population of cane toads? 

[2] 

 

 

 

 
Question 14 continues on the next page… 
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(b) The diagram shows a road OT  that makes an angle of  10 with the horizontal.  

 
 

A projectile is fired from O  at an angle of 25  to the horizontal, with initial velocity 

20 m/sV . It hits a target at T . 

Assume the acceleration due to gravity is 210 m/s . 

 

 (i) Find the time taken to hit the target. [4] 

 (ii) Find the distance OT . Give your answer correct to two decimal places. [2] 

 

(c) Show that the function sinaxy e bx satisfies the equation  2 2" 2 ' 0y ay a b y . [3] 
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 Probability table for the standard normal distribution 



1

2022 Y12 EXT 1 TRIAL
SOLUTIONS



2



3



4



5



6



7



8


