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ASCHAM SCHOOL 
 

2025 YEAR 12 
MATHEMATICS EXTENSION 2 

TRIAL EXAM 
 

 
GENERAL INSTRUCTIONS 
 Reading time – 10 minutes 
 Working time – 180 minutes 
 Use black pen, non-erasable 
 NESA-approved calculators may be used 
 Reference Sheet is provided 
 
Total Marks - 100 
 
Section A – Multiple Choice  (1 mark each) 
 Attempt Questions 1 to 10. 
 Select answers on the separate multiple-choice sheet provided. 
 Write your NESA number on the multiple-choice sheet. 
 
Section B – Questions 11 – 16   (15 marks each) 
 Start each question in a new booklet. 
 If you use a second booklet for a question, place it inside the first. 
 Label extra booklets for the same question as, for example, Q11-2 etc. 
 Write your NESA number and question number on each booklet. 
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Section A - Multiple choice (10 marks) 
(Mark the correct answer on the sheet provided.)  
 

1. Given 0
2
p

q< < , what is the magnitude of the vector 

( ) ( ) ( )sin tancos i j kq q q+ +
 

 ? 

 
 

A) 1     B) cosec q   

 
C) cotq     D) secq  
 
 

 
2. Which is the negation of the following statement? 
 

“If snow is falling, then I will not be at the park.” 
 

 
 A) If snow is falling, then I will be at the park. 
 
 B) If snow is not falling, then I will be at the park. 
 
 C) Snow is falling and I will be at the park.  
 

D) Snow is not falling and I will be at the park. 
 
 
 
3. A particle whose displacement is x  moves in simple harmonic motion such 

that 4xx =- . 

What is x  as a function of t  if initially 3x =  and 6 3x = - ? 
 
 

A)  3 cos2 sin 23 3x t t= -    B) 3 sin 2 cos23 3x t t= -
  

C)  3 cos2 sin 23 3x t t= +   D) 3 sin 2 cos23 3x t t= +  
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4. The complex number z  is shown on the Argand diagram below. 

 
 Which of the following best represents iz ? 

A)       B)   
 
 
 
 
 
 
 
  

B)       D)  
  

 
 
 
 
 
 
 
 
5.  P , Q  and R  are three collinear points with position vectors p


, q

 and r


 

respectively. Q  lies between P  and R  such that : 2 : 1PQ QR = . 

  
 The position vector of R  is given by: 
 

A)  
31

2 2
r q p= +
  

   B) 
3 1
2 2

r p q= -
    

 

C)  
3 1
2 2

r q p= -
  

   D) 
3

2 2
1

r p q= +
  
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6. For which of these statements, for positive integers x  and y , is the converse 

necessarily true? 
 

A) If x  and y  are odd, then x y+  is even.  

    
B) If x  and y  are odd, then 2 2x y+  is even.   

 
C) If x  and y  are odd, then xy  is odd.  

 
D) If x  and y  are odd, then yx  is odd.  

 
 

 
7. Which of the following lines passes through (0, 1, 1)- ? 

 

A) 

1 0

1 1

0 1

r l

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç= +÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷÷ ÷ç çè ø è ø


    B) 

1 1

1 0

0 1

r l

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç= +÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷÷ ÷ç çè ø è ø


 

 

C) 

1 0

0 1

1 1

r l

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç= +÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷÷ ÷ç çè ø è ø


    D) 

1 1

0 1

1 0

r l

æ ö æ ö÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç= +÷ ÷ç ç÷ ÷ç ç÷ ÷ç ç÷ ÷÷ ÷ç çè ø è ø


 

 
 
8. Which of these inequalities is false? 
 

A) 
2 2

1 1

1 1
1

dx dx
x x

<
+ò ò    

 

B) 
6 6

4 4sin 1x
dx

x
dx
x

p p

p p<ò ò    

 

C) 
2 22 1

1 0

x xdx e xe d- -<ò ò    

 

D) 34 2

0 0

4tan tanx dx x dx
p p

<ò ò    
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9. Which parametric form best describes the curve below? 
 
 
 
 
 
 
 
 
 

 
 

 
A) ( ) ( ) ( )( ) cos sinr t t i t j t k= + +

  
   

 

B) ( ) ( ) ( )0.5( ) cos sin tr t t i t j e k-= + +
  

   

 
C) ( ) ( ) ( )( ) cos sin lnr t t i t j t k= + +

  
   

 
D) ( ) ( ) ( )( ) cos sin cos2r t t i t j t k= + +

  
   

 
 
 

10. Let 
2
5
i

w e
p

= . 
 What is the value of 2 3 4(1 )(1 )(1 )(1 )w w w w- - - - ?  

  
 

A) 5-       B) 4-   
 
 

 C) 4        D) 5 
 
 

 
(End of Section A. Question 11 begins on the next page.) 
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Section B (90 marks) 
Question 11 (Begin and label a new booklet.) (15 marks) 
 
 

a) Use integration by parts to find 2ln( 1)x dx+ò .    [3] 

 
 

b) Use the substitution  1xu e= -  to find 
2

2( 1)

x

x

e
dx

e -ò .   [3] 

 
 

c) Use the substitution tan
2

t
x

=  to evaluate 2

0 3 cos 4 sin 5
1

dx
x x

p

- +ò   [4] 

 
 
d) Convert the line 3 5y x= -  to the form r a bl= +

  
.    [2] 

 
 
e) It is known that 5 6i+  is a zero of the polynomial 

3 2( ) 2 19 112P z z z z k= - + + , where k  is real. 

 
 i) Find the other two zeroes of ( )P z .      [2] 

 
 ii) Find the value of k .        [1] 
 
 
 
(End of Question 11.) 
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Question 12 (Begin and label a new booklet.) (15 marks) 
 
 

a) Prove that 3 2  is irrational.       [3] 
 
 
 
b)  Given that x  is a real number and 4( )x i+  is purely imaginary, find all 

possible values of x  in exact form.      [3] 
 
 
 
c) Find all the solutions of 5 4 4z i= + , giving your answers in modulus-

argument form.         [3] 
 
 
 
d) i) On an Argand diagram sketch the locus of point P  representing the 

complex number z  such that ( )3 1z i- + = .     [1] 

 
 ii) Find the maximum possible values of z  and Arg( )z .   [2] 

 
 
 
e) Prove that for all ,x y Î  , 

 

 
2 2( 1) ( 2)
2

x y
x y

- + +
³ +  .       [3] 

 
 
 
(End of Question 12.) 
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Question 13 (Begin and label a new booklet.) (14 marks) 
 
 
a) A particle is undergoing simple harmonic motion centred about the origin. 

 
Its equation of motion is given by 16x x= - . 

 

 i) Show that ( )2 2 216v a x= - , where a  is the amplitude.   [2] 

 
 

The particle’s position at time t  seconds is given by: 3 sin 4 cos 4t tx -= . 
 
 ii) Express x  in the form ( )sin 4R t a- , where a  is in radians.  [2] 

 
iii) When does the particle first reach its maximum speed after 0t = ? [2] 

 
 
 

b) i) If sicos nz iq q+= , show that 
1
2 sini

z
z q- =  and 

1
2 sinn

n
i nz

z
q- = . [2] 

 

 ii) Hence show that 5 1 5 5
sin 5 sin 3 sin

16 16
s n

8
i q q q q= - + .   [2] 

 
 
 
(Question 13 continues on the next page...) 
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c) Let iz e q=  where 0
2
p

q< < . 

On the Argand diagram the point A  represents z , the point B  represents 2z  
and the point C  represents 2z z+ . 

 
 
 
 
 
 
 
 
 
 

 Copy the diagram into your writing booklet. 
 
 i) What type of quadrilateral best describes OACB ?    [1] 
   
 ii) Find 2arg( )z z+  in terms of q .       [1] 

 

 iii) Find 2z z+  in terms of q .       [2] 

 
 
 
 (End of Question 13.)  
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Question 14 (Begin and label a new booklet.) (14 marks) 
 
 

a) i) Prove that 2x y xy+ ³  for positive real numbers ,x y .   [1] 

  
ii) Hence for positive real numbers , ,a b c , and d , prove that:   [2] 

2 2 2 24 4 8b c da abcd+ + ³+  
 
 

b) Consider the line with equation 

5 2

1 2

1 1

r l

é ù é ù-ê ú ê ú
ê ú ê ú= + -ê ú ê ú
ê ú ê ú-ê ú ê úë û ë û


. 

  
Let A  be the point corresponding to 1l =  on the line. 

Let ( )6, 0, 2P  be a point not on the line. 

 

 i) Find the projection of AP


 onto the line.     [2] 
 
 ii) Hence find the coordinates of point P ¢ , the reflection of P  about the line.

           [2] 
 
   

c) i) Use De Moivre’s theorem to show that 3 2coscos 3 3 cos sinq q q q= -  and 
2 33 cosin 3 s sin sinq q q q= - .       [2] 

 

 ii) Deduce that 
3

2

tan 3 tan
tan 3

3 tan 1

q q
q

q
-

=
-

.     [1] 

 
 iii) By letting tanx q= , find the solutions of 3 23 3 1 0x x x- - + = , 

expressing them in exact trigonometric form.     [3] 
             

 iv) Hence show that 
5

tan tan 4
12 12
p p

+ = .     [1] 

 
 
 
(End of Question 14.) 
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Question 15 (Begin and label a new booklet.) (16 marks) 
 
 

a)  Evaluate 2
2

1
8 2 xx x d

-
- -ò  using a suitable substitution.   [3] 

 
 
 
b) Prove the following statement for all integers 3n ³ . 
 
 “If 3 4n -  is a prime, then n  is odd.”      [3] 
 
 
 
c) A particle of mass m  kilograms is dropped from rest in a medium where the 

resistance to motion has magnitude 21
10
mv  Newtons when the velocity of the 

particle is v  m/s. After t  seconds, the particle has fallen x  metres. Take 
10g =  2m/s . 

 

i) With a diagram, show that the acceleration is 21
(100 )

10
x v= - .  [1] 

 

The particle hits the ground ( )log 5
e

 seconds after it is dropped. 

ii) Find its distance fallen in simplest exact form.    [5] 
 
 
 

d) Let 
2

1

0 1

n

n

x

x
I dx

+
= ò  for integers 0n ³ . 

 Show that 2
2 ( 1)

n
n

n
I

I

n
-- -

=  for all integers 2n ³     [4] 

 
 

 
(End of Question 15.) 
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Question 16 (Begin and label a new booklet.) (16 marks) 
 
 
a) The diagram below shows a rectangular prism in the first octant created from 

( , , )P p q r  with all edges parallel to the axes and with OA , OB  and OC  as 

face diagonals. 
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

It is known that 
3

AOB AOC BOC
p

 =  =  = . 

Prove that the rectangular prism is a cube.     [4] 
 
 
 
(Question 16 continues on the next page...) 
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b) i) Show that for 0k ³ , )2 13 2 ( )( 2k kk + ++ > .    [2] 

 
 ii) Hence show that for 1n ³ , 

( )1 1 1
2 1 1

2 3
1 n

n
+ +¼+ > + -+ .   [4] 

 

 iii) Is the statement 
1

101
10

N

k k=

<å  true for all positive integers N ? Justify 

your answer.          [1] 
 
 
 
c) Let 1

z  and 2
z  be two non-zero complex numbers. 

It is known that 1 2
1 0z z+ + = . 

 

 i) Show that 
1 2

1 2

1 1
1 1 0

z
z z

z
= + +=  = .     [2] 

 

 ii) Also show that 
1 2

1 2

1
1 1

1 0 z
z z

z+  =+ == .    [2] 

 
 iii) Hence or otherwise show that 2 2

1 2 1 2
1 1 0z z z z= = + + = . [1] 

  
 
 
(End of Question 16.) 
 

End of exam. 
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