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HSC Trial Examination 2020

Mathematics Extension 2

General
Instructions

• Reading time – 5 minutes

• Working time – 3 hours

• Write using black pen

• Calculators approved by NESA may be used

• A reference sheet is provided at the back of this paper

• In Questions 11–16, show relevant mathematical reasoning 
and/or calculations

Total marks:
100

Section I – 10 marks (pages 2–5)

• Attempt Questions 1–10

• Allow about 15 minutes for this section

Section II – 90 marks (pages 6–12)

• Attempt Questions 11–16

• Allow about 2 hour and 45 minutes for this section

Students are advised that this is a trial examination only and cannot in any way guarantee the content or the format of the 2020 HSC Mathematics Extension 2 Examination.
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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. Consider the following statement for 

If  is even, then n is odd.

Which of the following statements is the contrapositive of this statement for 

(A) If n is even, then  is odd.

(B) If  is odd, then n is even.

(C) If n is odd, then  is even.

(D) If  is even, then n is even.

2. Which of the following expressions is equal to 

(A)

(B)

(C)

(D)

3. Which of the following expressions is the partial fraction form of the algebraic fraction 
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(D)
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4. The Argand diagram shows the rectangle OABC where  Vertex A corresponds to the 
complex number w.

Which of the following complex numbers corresponds to vertex C?

(A)

(B)

(C)

(D)

5. If x, y and z are any real numbers and  which of the following statements must be true?

(A)

(B)

(C)

(D)

6. A particle moves in simple harmonic motion along the x-axis about the origin. Initially, the particle 
is at its extreme positive position. The amplitude of the motion is 12 metres and the particle returns 
to its initial position every 3 seconds.

What is the equation for the position of the particle at time t seconds?

(A)

(B)

(C)

(D)
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7. What is the Cartesian equation of a sphere with centre  that passes through 

(A)

(B)

(C)

(D)

8. Which of the following diagrams shows the subset of the complex plane satisfied by the relation 

9. A particle is moving along a straight line. At time t, its velocity is v and its displacement from a fixed 
origin is x.

If  which of the following best describes the particle’s acceleration and velocity?

(A) constant acceleration and constant velocity
(B) constant acceleration and decreasing velocity
(C) constant acceleration and increasing velocity
(D) increasing acceleration and increasing velocity

(A) (B)

(C) (D)
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10. In the diagram, the vectors  and  are such that 

Given that  which of the following expressions is equal to 

(A)

(B)

(C)

(D)
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Section II

90 marks
Attempt Questions 11–16
Allow about 2 hours and 45 minutes for this section

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

In Questions 11–16, your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 marks) Use a SEPARATE writing booklet.

2(a) Find the value of b given that –i is a root of the equation 

(b) Consider the vectors   and 

2(i) Find the values of m and n such that  is parallel to 

2(ii) Find the values of m and n such that  is a unit vector perpendicular to 

4(c) Using the substitution  evaluate 

(d) Let 

2(i) Express z in modulus-argument form.

3(ii) Find the smallest positive integer n such that 
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Question 12 (15 marks) Use a SEPARATE writing booklet.

2(a) Consider two complex numbers, u and v, such that  and 

Given that  find the values of u and v.

3(b) Solve the equation  where 

3(c) Given that  prove by mathematical induction that  for all 

positive integers n.

(d) A subset of the complex plane is described by the relation 

2(i) Show that the Cartesian equation of this relation is 

1(ii) Draw a sketch of this relation.

4(iii) Given that z is a complex number that satisfies the relation  find the 

least possible exact value of 

Im u  2= Re v  1.–=

u v+ uv,–=

e
2i

e
2i–

+ 1=   .–

y
1

1 x+
------------,= d

n
y

dx
n

-------- 1– nn!

1 x+ n 1+
---------------------------=

z 2i– Arg

6
---.=

y
1

3
-------x 2 x 0.+=

z 2i– Arg

6
---,=

z 3– i+ .



HSC Mathematics Extension 2 Trial Examination

8 TENME2_QA_20.FM Copyright © 2020 Neap Education Pty Ltd

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

3(a) Prove that  is an irrational number.

(b) Relative to a fixed origin, O, a particle is moving in a straight line with simple harmonic 

motion of period  seconds and amplitude a metres. Initially, the particle is  metres 

from O and is moving away from O.

1(i) Find an expression for the particle’s displacement, x, at time t. Give your answer 

in the form 

1(ii) Find the time when the particle will first reach an extreme position.

2(iii) The particle has speed V m s–1 when it is  metres from an extreme position.

Find, in terms of V, the particle’s maximum speed.

(c) Consider two lines, l1 and l2, with vector equations  and  respectively.

1(i) Find  the vector equation of l1, in the direction of  and passing through 

the point 

The line l2 has the vector equation  where 

1(ii) Find a vector parallel to l2.

3(iii) Find the point of intersection of l1 and l2.

3(iv) Find the acute angle between l1 and l2. Give your answer in degrees correct to one 

decimal place.
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Question 14 (15 marks) Use a SEPARATE writing booklet.

(a) From an origin O, a parachutist of mass m kg falls vertically downwards. The forces acting 
on the parachutist are his weight and a force due to air resistance of magnitude  
newtons, where k is a constant and v m s–1 is the parachutist’s velocity. Let x be the 
parachutist’s displacement in metres below O.

1(i) Show that the parachutist’s equation of motion is  where g is the 
acceleration of gravity.

2(ii) Use integration to show that 

1(iii) Given that the parachutist’s terminal velocity is 6g m s–1, find the value of k.

When the parachutist’s velocity is 5g m s–1, he opens his parachute. The motion is now 

modelled by assuming that the magnitude of the force due to air resistance instantaneously 

changes to  newtons. The time from the parachute opening is t seconds.

3(iv) Use integration to show that 

1(v) It takes T seconds for the parachutist’s velocity to decrease to 2g m s–1.

Show that  seconds.

(b) Consider the equation  where 

1(i) Explain why this equation does NOT have five roots.

4(ii) Solve  giving your answer in the form 

2(iii) Describe the geometrical relationship between the roots of the equation 

 and the roots of the equation 
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Question 15 (15 marks) Use a SEPARATE writing booklet.

(a) The diagram below shows parallelogram OABC where   and 

 The angle between  and  is . 

M is a point on AB such that  and 

4(i) Use a vector method to show that 

2(ii) Find the set of values for   such that there are two possible positions for M.

(b) Let 

2(i) Using the substitution  show that 

2(ii) Hence find the value of I. Give your answer in the form  where 
k is a positive integer.

Question 15 continues on page 11
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Question 15 (continued)

(c) A particle is projected from a point O above horizontal ground. At time t seconds, the 

particle’s position vector is  where   is the angle of 

projection and g is the acceleration due to gravity.

3(i) The particle’s time of flight is T seconds.

Show that 

1(ii) The particle’s range is R metres.

Show that 

1(iii) The particle’s maximum range occurs when  (Do NOT prove this.)

Find the extra distance attained by projecting the particle at this angle rather than 

at an angle of 45°. Give your answer in the form  where a, b and c 

are positive integers.

End of Question 15
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Question 16 (15 marks) Use a SEPARATE writing booklet.

(a) Let  where n = 0, 1, 2, ….

2(i) Show that 

1(ii) Hence, or otherwise, find the value of 

2(iii) Show that 

2(iv) Hence find the value of 

(b) Consider two positive real numbers  and 

1(i) Prove that 

Let  be n positive real numbers.

If  then  (Do NOT prove this.)

3(ii) Prove that 

4(iii) Hence prove that  for integers 

End of paper
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Mathematics Advanced
Mathematics Extension 1
Mathematics Extension 2

REFERENCE SHEET

Measurement
Length

Area

Surface area

Volume

Financial Mathematics

Sequences and series

Functions

Relations

Logarithmic and Exponential Functions
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Trigonometric Functions

Trigonometric identities

Compound angles

Statistical Analysis

Normal distribution

• approximately 68% of scores have
z-scores between –1 and 1

• approximately 95% of scores have
z-scores between –2 and 2

• approximately 99.7% of scores have
z-scores between –3 and 3

Probability

Continuous random variables

Binomial distribution
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Differential Calculus Integral Calculus
Function Derivative
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--------- c+=

f ' x 

a
2

f x  2+
------------------------------ xd 1

a
---tan

1– f x 
a

--------- c+=

u
dv
dx
------ xd uv v

du
dx
------ xd–=

f x  xd
a

b


b a–
2n

------------ f a  f b  2 f x1   f xn 1– + + + + 

where a x0 and b xn= =
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Combinatorics

Vectors

Complex Numbers

Mechanics

P
n

r
n!

n r– !
------------------=

n

r 
  C

n
r

n!
r! n r– !
----------------------= =

x a+ n x
n n

1 
  x

n 1–
a 

n

r 
  x

n r–
a

r  a
n

+ + + + +=

u
˜

xi
˜

yj
˜

+ x
2

y
2

+= =

u
˜

v
˜

 u
˜

v
˜

cos x1x2 y1y2,+= =

        where u
˜

x1 i
˜

y1 j
˜

+=

            and v
˜

x2 i
˜

y2 j
˜

+=

r
˜

a
˜

b
˜

+=

z = a ib+ r cos i sin+ =

re
i

=

r cos i sin+  n r
n

ncos i nsin+ =

r
n
e

in
=

d
2
x

dt
2

--------- dv
dt
------ v

dv
dx
------ d

dx
------ 1

2
---v

2
 
 = = =

x acos nt +  c+=

x asin nt +  c+=

x·· n
2

x c– –=



Neap Education (Neap) Trial Exams are licensed to be photocopied or placed on the school intranet and used only within the confines of the school purchasing them, 
for the purpose of examining that school’s students only. They may not be otherwise reproduced or distributed. The copyright of Neap Trial Exams remains with Neap. 
No Neap Trial Exam or any part thereof is to be issued or passed on by any person to any party inclusive of other schools, non-practising teachers, coaching colleges, 
tutors, parents, students, publishing agencies or websites without the express written consent of Neap.

Copyright © 2020 Neap Education Pty Ltd ABN 43 634 499 791 91a Orrong Cres Caulfield North VIC 3161 Tel: (03) 9639 4318 TENME2_WB_20.FM

HSC Trial Examination 2020

Mathematics Extension 2 Question Number

Section II – Writing Booklet

Student Name/Number: ________________________________________________

Instructions

Use a separate writing booklet for each question in Section II.
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booklets that you have used for this question (e.g.  of  )       

Write in black or blue pen (black is recommended).

You may ask for an extra writing booklet if you need more space.

If you have not attempted the question(s), you must still hand in a writing booklet, with ‘NOT ATTEMPTED’ 
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You may NOT take any writing booklets, used or unused, from the examination room.
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