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HURLSTONE AGRICULTURAL HIGH SCHOOL

2 O 2 6 HIGHER SCHOOL CERTIFICATE ASSESSMENT TASK 4

TRIAL EXAMINATION

Mathematics Extension 2

Reading time — 10 minutes

Working time — 3 hours

Write using a black or blue pen.

NESA approved calculators may be used.

A reference sheet is provided at the end of this question booklet.

General
Instructions

For questions in Section II, show all relevant mathematical
reasoning and/or calculations.

e This examination paper is not to be removed from the examination
centre.

Total marks: Section I — 10 marks (pages 2 to 5)
100
e Attempt Questions 1 — 10. The multiple-choice answer sheet has
been provided at the end of this question booklet.
e Allow about 15 minutes for this section.

Section II — 90 marks (pages 6 to 13)
e Attempt Questions 11 — 16, write your solutions in the answer
booklets provided. Extra working pages are available if required.
e Allow about 2 hours and 45 minutes for this section.

Disclaimer: Students are advised that this is a trial examination only and cannot in any way guarantee the
content or the format of the 2026 HSC Mathematics Extension 2 Examination.
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Section 1

10 marks

Attempt Questions 1 — 10

Allow about 15 minutes for this section

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

1. P(x)=x4+2x3+9x2+8x+20hasazero x=2i—-1.

What is the value of P(2i —1) 9

A. 10+12i B. 10-12i
C. —-10-12 D. 0
2. The argument of —iz, where z =—1+1, is which of the following?
A z B _3z
4 4
C 3z p. 2%
4 4

~ Section I continues ~
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What is the value of i'?

A -1 B. e 2
C eg D 1
4. The Argand diagram shows AOAB where A represents the complex number 3eiB ,

ZBOA=90°, and [0B| - §|@| .

Which of the following represents the complex number B?

2 o
A. 2e 5 B. 2e 10
e e
C 2e 5 D 3e °

~ Section I continues ~
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5. What is the negation of the quantified statement:

"For all real numbers x, there exists a real number y such that x + y > 0"?

A. There exists a real number x such that for all real numbers y, x + y <0.
B. For all real numbers x, there exists a real number y such that x +y < 0.
C. There exists a real number x and there exists a real number y such that x + y <0.
D. There exists a real number x such that for all real numbers y, x +y <0.
6. Which of the following statements is logically equivalent to the implication:

"If n is an odd integer, then »? is an odd integer"?

A. If n 1s an even integer, then »? is an even integer.
B. If #? is an odd integer, then # is an odd integer.
C. If #? is an even integer, then 7 is an even integer.
D. If n 1s an odd integer, then n? is an even integer.
7. What is the scalar product of the two vectors u =2i— j+3k and y=4i-6;—3k?
A. ~11 B. 5
C. 23 D. 25

~ Section I continues ~
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2
8. Consider the vectors OA=| —1| and OB with |@|:3.
3

Given that O4-OB =6 , find in square units, the area of AOAB .

NN B #

c 3J10 D. 3410
4 2

0. What values of a and b give 2x-11 =2 4 b ?
(x+2)(x—1) x+2 x-1

A. a=-5b=-3 B. a=-5b=3

C. a=5b=-3 D. a=5b=3

10. If If(t)dt = g(x), which of the following is a primitive of f(x)g(x) ?

1 , 2
B (/)

¢ e D e'(®))

~END OF SECTION I ~
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Section IT

90 marks

Attempt Questions 11 — 16

Allow about 2 hours and 45 minutes for this section.

Answer the questions 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) Use the Question 11 Writing Booklet.

) () Wiite T3

1+

in the form x +1iy, where x and y are real.

(i) By expressing both 1+ iv3and 1+iin modulus-argument form,
1+iV3

1+i

write in modulus-argument form

(iii))  Hence, find cos% in surd form.

b) Sketch the region in the complex plane, where the inequalities

|z—2+i|<2and Im(z)>0 both hold.

Include all points of intersection of the regions in your sketch.

c) Let z=cos@+isin@ . By considering z%, prove cos26 =cos’ 6 —sin’ 4.

d) R is a positive real number and Z; and Z, are complex numbers.

Show that the points on the Argand diagram which represent the numbers

Z,, Z, and % respectively, form the vertices of a right-angled triangle.
—i

~ End of Question 11 ~
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Question 12 (15 marks) Use the Question 12 Writing Booklet. MARKS

3z,
a) Express 22 e *'in the form x+ iy 2
b) Find all the 5th roots of —1 in modulus-argument form and sketch them on an Argand diagram. 3
c) (i)  Write ~1-iy/3 in the form r(cos@+isind). 2
(i1) Hence, or otherwise, find (—1 —i3 )17 in the form a+ib, where a and b are integers. 3

d) The number z is a fifth root of unity where z#1, thatis z° =1.
()  Showthat (z+z') +(z+2")-1=0. 2

-1

i) If z=e", showcosd == 1
(i)
(ii1))  Hence show cosz?ﬂ:% . 2

~ End of Question 12 ~
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Question 13 (15 marks) Use the Question 13 Writing Booklet.

a)

b)

d)

Use proof by contradiction to prove that log 12 is irrational.

(i) Show that 2ab < a® + b* for all real numbers a and b.

(i)  Hence, deduce that 3(ab+bc+ca)<(a+b+ c)2 for all real numbers a, b and c.

i
Let z,=1+iand, for n>2,let Z,=2,, 1+ﬁ .

z

n-1

Use mathematical induction to prove that |zn| = /n for all integers n>2 .

The polynomial P(x) is given by P(x)=x"—5cx+1, where c is a real number.

(1) By considering the turning points, prove that if ¢ <0, P(x) has just one real root,

which is negative.

4

1)s
(i)  Provethat P(x)has three distinct real roots if ¢ > (Z] .

~ End of Question 13 ~
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Question 14 (15 marks) Use the Question 14 Writing Booklet. MARKS

—4
a) It is given that the point R is (2,1,—1), RS=|-1 |and RT=3RS . 2
2
Find the coordinates of 7.
b) For two vectors m and p, it is known that |ng| =5, p|= 3and m-p=9. 2
Find |n~1 - p| :
7 1 -1 2
c) Consider the two lines /; :| =1 |[+A| 3 |and [, :| 2 |+ p| -3
2 -5 —6 6
(1) Find the point of intersection of /, and /,. 3
(i)  Find the values of  and k given B(9,k,24) lies on /,. 2

~ Question 14 continues over the page ~
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d) Consider the line / with parametric equations

x=A+1
y=4
z=2143
(1) Find the equation of line /, writing your answer in the form r=a+1b,

where g and b are expressed as column vectors.

Consider the sphere S, with centre C (2, — 1,0) and radius \/E units.

It is also known that / intersects the surface S at points P and Q.

(11) Find the coordinates of points P and Q.

(i1) Hence, or otherwise, determine whether PQ is a diameter of S,

Justify your answer.

~ End of Question 14 ~
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Question 15 (15 marks) Use the Question 15 Writing Booklet. MARKS

COS \/;

a) Find dx . 1
=5
. * .. ) e’ +1
b) Find J.z—dx, giving your answer in the form log, +C. 2
e’ +3e" +2 e +2
c) Calculate Ixz sin xdx . 3
0
1
d) Let 7, = jx”ex dx for integer values of n, where n>1.
0
(1) Show that [ =e—-nl . 1
(i)  Hence or otherwise, calculate /,. 3
e) (1) Sketch the graph of y = O for —m<x<x. 2
I+cosx

State the coordinates of its intersection/s with the x-axis and of the turning point.

(i)  Find the area of the region bounded by the curve and the x-axis. 3

~ End of Question 15 ~
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Question 16 (15 marks) Use the Question 16 Writing Booklet. MARKS

a) A particle is moving in Simple Harmonic Motion. 1

This motion is described as x =5cos(2¢)—6,

where x 1s measured in metres and ¢ in seconds.

Express acceleration as a function of x.

b) The graph shows the velocity ? of a particle as a function of time. Initially, the particle is at the
t

origin.

(1) At what time is the displacement of the particle at a maximum? 1

(i1) What is the displacement when ¢ = 4? 1

(i11)  When does the particle have zero acceleration? 1

(iv) At what time is the acceleration at a maximum? 1

(v) Use the trapezoidal rule to estimate the displacement when ¢ = 6. 1
C) A body of mass 4kg is acted upon by a force F = 48(5 - t) newtons for 5 seconds. 2

If the body starts from rest at x =0 then what is its velocity after 5 seconds?

~ Question 16 continues over the page ~
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d) A particle is moving in simple harmonic motion along the x-axis.
Its velocity v, at x, is given by > =24 —8x —2x".
(1) Find all values of x for which the particle is at rest.

(i1) Find an expression for the acceleration of the particle, in terms of x.

(ii1))  Find the maximum speed of the particle.

e) An object with mass m kilograms slides down a smooth inclined plane with velocity y(t ) ,

where ¢ is the time in seconds after the object started sliding down the plane.
The inclined plane makes an angle 6 with the horizontal, as shown in the diagram.

The normal reaction force is R . The acceleration due to gravity is g and has magnitude g.

No other forces act on the object.

The vectors i andj are unit vectors parallel and perpendicular, respectively, to the plane,

as shown in the diagram.

(i) Show that the resultant force on the object is F = (—mgsin )i .
(11) Given that the object is initially at rest,

find its velocity v(7) in terms of g,0,¢ and i .

~ End of Question 16 ~

~ End of Examination ~
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2026 Trial Higher School Certificate Examination
Mathematics Advanced
Mathematics Extension 1

Mathematics Extension 2
REFERENCE SHEET

Financial Mathematics

Measurement
Length A= P(] * r)
7
| =——Xx2nar
360 Sequences and series
Area
T =a+(n—-1)d
A=——xnur’ "
360 " o
S =—2a+(n-1)d|==(a+1
A=£(a+b) & 2[ )] 2( )
2
n—I
Surface area T,=ar
A = 2zr? + 2nrh a(1-r") a(r"-1)
2 Sn = = cr#El
A =4nr e r—:1
Volume g__@ M{l
Vs dh T
3
V= im'a’
3
i Logarithmic and Exponential Functions
Functions
Lo =hEVP’ —dac log,a* = x = d'**"
o log,x
log x =
For ax’> + bx* +cx +d = 0: log,a
b
a+f+y=—— dF=g*ne
c
af+ay+ Py = =
and offy = —%

Relations

(x— h)z + (y— k)2 =r’
-14 -



Trigonometric Functions

sinA = %, cosA = ﬂ.—d_]’ tan A = %

hyp hyp adj
1
A =—absinC |
2 2 45
a b c
= — 450
sin A sin B sinC 41E
c2 = a* +b* - 2abcos C
2,2 2
a +b —c
osC=2"2 "¢ 5
e 2ab 30
2
l=r0
A=1r% 60°
2 1

Trigonometric identities

secA = ,cosA =0
cosA
cosecA = _l ,sinA =0
sinA
COtA = C[,}SA, sinA #0
sin

cos’x + sin’x = 1
Compound angles
sin(A + B) = sinAcos B + cos Asin B

cos(A + B) = cosAcos B —sinAsin B

1an(A+B)= tanA + tan B

l—tanAtan B

If r:tan_i then sinA = 21‘.
2 Jupg®
{2
COSA = Iq
1+t

tanA = |
1— ¢

cosAcosB = %[COS(A — B) + cos(A + B)]
sinAsinB = %[COS(A —B) —cos(A + B)]
sinAcos B = %[sin(ﬁl + B) +sin(A — B)]
cosAsinB = %[s‘m(A + B) —sin(A — B)|
sin”nx = —(1— cos 2nx)

cos?nx = —(1 4 cos 2nx)

P | — =

HAHS Mathematics Extension 2 Irial Examination 2026
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Differential Calculus

Function
y=f(x)"
¥ =uv

y = g(u) where u= f(x)

L |23

Y=y

y = sin f(x)

y = cos f(x)
y = tan f(x)
gl D)
y=Inf(x)
-

y = log, f(x)
y=sin™ £(x)
y=cos™! £(x)
y=tan™' f(x)

Derivative
d}" _ ’ . n=—1
= nf ()] /()
dy dv du
— u_+ —
dx dx dx
dy _dy du
dx du dx
du dav

p——u—
ﬁ: dx dx
dx v

D _f(x)sin f£(x)
dx

D _ p(x)secf(x)
dx

A _ i)

e S(x)

&y _ )

dx  f(x)

D _ (1na) £(x)a’
dx

L ) I
dx (Ilna)f(x)

day _ /(x)

dx l_[f(x)]z
dy __ [f(x)
RO
dy __ f(x)

dx 1+ [f(x)]

HAHS Mathematics Extension 2 Trial Examination 2026
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Integral Calculus

2 n _L (5 n+l ¢
| rotsra=—trs
where n # -1

S/(x)sin f(x)dx =—cos f(x)+c¢

ad

J(x)cos f(x)dx =sin f(x)+c

wl

-~

f(x)sec® f(x)dx = tan f(x)+c¢

f’(x)ef(x)dx =e/M 4 e

! —“?;((;C)) dx =1In| £(x)|+¢
. f(x)
Jf’(x)a-f(x)dx =L e
Ina
dx = sin_1ﬁ+ c

J £7(x)
Ja2 -[f)f

S(x)

dx = ltan_]M+ e
A+ [ “

a

2

X dx

b
J Sf(x)dx

b- ,
= =2 @)+ )+ 2 £ () + -

ad
dv d
u—bdx =uy —J'Vidx

+ f(xﬂ_l]]}

where a =x,and b=x,
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HURLSTONE AGRICULTURAL HIGH SCHOOL

2026 Trial Higher School Certificate Examination
Mathematics Extension 2

Name Teacher

Section I — Multiple Choice Answer Sheet

Allow about 15 minutes for this section

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

Sample: 2+ 4= (A) 2 (B) 6 (C) 8 (D) 9
A O B @ c O D O

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

A @ B & c O D O

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.

correct

A W By’ c O D O

AO BO cO DO

[am—

2. AO BO ¢cO bO
3. AO BO cO DO
4. AO BO ¢cO bO
5. AO BO ¢cO bO
6. AO BO c¢cO bpO
7. AO BO cO bpDO
8. AO BO CcO DO
9. AO BO cO DO
0. AO BO cO pO

-19 -
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Marking Guidelines HAHS 2026 Mathematics Extension 2 Trial Examination

Multiple Choice

Ques 1:

Since the coefficients are real, complex roots occur in conjugate pairs. Hence P(2i — 1) =0

Option D.
Ques 2:
Multiplying by —I is a clockwise rotation by % so the argument is % . Option A.
Ques 3:
i = (elzJ
Option B
Ques 4
OB is obtained by:
rotating OA clockwise by 90° (x—i)
D 2
and mutiplying by a scale factor of 3
i 2 _ir
S0,B=3e""x—e ?
2
=2e °
Option A
Ques 5:

When negating a statement, the universal quantifier "For all" (V) flips to the existential quantifier
"There exists" (3), and vice versa. Finally, the conditional operator inside is negated, meaning > 0
flips to < 0.

Option A



Ques 6:

An implication is logically equivalent to its contrapositive. Option C.
Ques 7:
2 4
—1] | =6|=2x4+(-1)x(=6)+3x(-3)
3 -3
=8+6-9
Option B
Ques 8:
Option D
Ques 9:

This multiple choice question does not require a fully derived partial fractions decomposition.
Consideration of the 4 options is an economical approach, by considering the merits of
substituting each option.

Option C.
Ques 10:

The statement shows that g'(x)= f(x), hence a primitive of the expression f (x)g(x) can

be gained by reversing the chain rule.

Option C.



2026 Yr12 HSC Assessment Task 4

Question 11 Solutions and Marking Guidelines

Outcomes Addressed in this Question

MEX12-1

understands and uses different representations of numbers and functions to model, prove results and find solutions to

problems in a variety of contexts

Solutions Marking Guidelines
ai) 1 mark
attempts rationalising the
. . . denominator
(1+i/3)(1-7) i (1++3)+i(¥3-1) =1(1+J§)+i1(ﬁ—1)
(1+i)(1—i) 2 2 2 2 marks

ii)
1+i\/§:2(cos§+isin%j and 1+izﬁ[cos%+isin%}

(1+i\/§) 2(cos§+isin7§j

(1+i) ﬁ(cosjﬂ'sinj)

3 cos( 2% Jorsin( 22
e B)risn(5))

iii)

V4 (7)) 1 1
2 cos & Jrasin £ )= (1448) 1545 1)
equating the real parts

Voo ] =3(1+3)

-1+
_2+46

4

correct solution

1 mark

attempts to find modulus
or argument of a complex
number

2 marks

correctly finds modulus
and argument of
numerator and
denominator

3 marks

correct modulus
argument form of
complex number

1 mark
correct surd




b)
The region |Z -2+ i| < 2is a cirlce with the equation (x - 2)2 + (y + 1)2 =4

Setting y = 0, we have the x-intercepts X = 2% \/g
Since we need Im(z) > 0, then we want the region of the cirlce that is above the real axis.

c)
Using De Moivre’s Theorem, z* = (cos@+isin 9)2 =c0s20 +isin260
Using the Binomial Theorem, z* = (cos @ +isin 9)2 =cos’ @+ 2icos@sin@—sin” @

Equating the two expression for z*, we have
c0s260 +isin26 =cos”> @ +2icos @sin @ —sin” O
Matching the reals, we have cos 268 = cos” & —sin* @

d)
The vectors that represent two arms of the triangle are:

, 4 —iRz, _z —iRz —(z ~iRz,) _z—iRz, _z,—iRz,—(z ~iRz)
' 1-iR 1-iR g 1R 1-iR
_iR(z,—z,) _A7%
1-iR 1-iR

What we notice is that one vector is a iR factor of the other.
This means that the angle between them is a right angle, as multiplying by i rotates a vector
by 90°. Hence, the points for the vertices of a right-angled triangle.

1 mark

draws circle
approximately in correct
position on complex
plane

2 marks
draws circle with correct
diameter and radius

3 marks

correct circle and correct
region shaded but
missing intercepts

4 marks

correct circle and region
with intercepts and
extremities of circle
labelled

1 mark

applies either De
Moirve’s Theorem or the
Binomial Theorem

2 marks
clearly shows

cos 26 = cos’ @ —sin’ @

1 mark

Recognises that
multiplying by i rotates a
vector 90 degrees

2 marks
Finds vectors that
represent sides of the
triangle

OR
Correctly applies
Pythagoras’ Theorem

3 marks

Clearly justifies the
vectors are a rotation of
each other




Year 12

Mathematics Extension 2

Ass Task 4 2026 HSC

Question 12

Solutions and Marking Guidelines

TRIAL HSC

Outcomes Addressed in this Question

MEX 12-4  uses the relationship between algebraic and geometric representations of complex
number techniques to prove results, model and solve problems.
Question Solutions Marking Guidelines
(@

o o 2)
—2«/_(

b

2 marks: correct
solution (ie execution)

1 mark: rewriting in
mod arg form and

— 2 9 mg: - = attempting to calculate
(N
xz W s E )
i Note: diagram could
work too
(b) Simplest way is to do this:

2
Start at z = —1, and rotate by angles of ?ﬂ
So roots are

T, . T
I, =cos—+ismm—
5

37 37 .
:2:cos?+1sm— Letz=cos8+isiné

z° =cos50+isin50 =—1

3 marks: correct solution
Diagram needs indication
of argument, either on
diagram, or by labelling
specific roots.

2 marks: substantially
correct solution.

eg correct argument and
diagram, but not written in
mod-arg form... or
equivalent merit.

1 mark: partial progress

z,=cosr+ismm=1
. i ».c0850 =—1
Z, = COS——+7SIn — 58 =x, 3, 5x, Ix, 9
5 5
T 3m T Orx
3r) .. 3r nl==, =, 1, —, —
=COoS| —— |[+ism| —— _ S 5 5 S5
5 5
Or Or
.,l—LO\—Alxlll—
\\ N
T .
=cos| —— |+ism| ——
5
Im
cis = ]
Ty i Y
i ’ . cis —
|
\ o\
cist | F
|
| ’;.
- els —

towards correct solution
Eg unlabelled diagram, or
correct angles found only




(©)(@)

(c)(ii)

X2 question 12 continued...

{2 s 2

2 marks: correct
modulus and argument
(and written in mod-arg
form)

1 mark: correct modulus
or argument (or
equivalent merit)

=2" —l+£z]

=219 12°\f3i
= 65536+ 65536~/3i

2 marks: correct solution
from answer in (i)

.. 21
1 mark: obtaining 5 or

equivalent merit




X2 question 12 continued...

. —_ 2 —
(d)(@) RTP: (z+zl) +(z+zl)—l:0
_ 1)\ 4 .
LHS = (Z +z ) + (z +z )—1 2 marks: correct solution
) 5 O (with unambiguous
=z +24+z " +z+z -1 clarity)
=z'+z%+27+z+1
1 mark: progress
=z (z5 ) +z7 (ZS ) +z7+z+1 (noting z’ = 1) towards correct solution
. 3 5 ) | Eg showing
=z"+z +z +z+1 (1 for getting to here, or legitin] LTHS =4+ 2 + 2 +z+ 1
i thod 1.
(z—l)(z4+z3+zz+z+1) 1 metho
= asz#1 .
z—1 Or showing
5_1 Z+z+1+z'+22=0in
= z - (but ZS = 1) method 2
z—1
=0 (1 for these last three lines) Or equivalent merit
Or...
2 =1
z22—-1=0
sum of roots
4, 3, 2 b
'tz +z +z4+l=——
a
242422 4241=0
ZHz+1+z 4272 =0 (dividing by 22)
(Z2 +Z_2)+(Z+Z_l)+1=0
. _1\2 _
noting (z+z 1) =z +2+z27
2
22 +z72 I(Z-I-Zi]) -2
(22 +Z_2)+(Z+Z_l)+1=0
2
(z+z_') —2+(z+z_])+1:0
2
(z+z_') +(z+z‘1)—1:0
(d)(ii) 7= 1 mark: SHOW!
' . Correct soluti_on.
sz = 47 Note: e + ¢ = 2cos6

= cos @ +isin 6 +cos(—0)+isin(-0)
=cos@+isin@+cos@—isinf
z+z'=2cosb

-1
z+z

=cosd

needs to be shown or
have an accompanying
statement/explanation

Main thing is to show/use
odd/even sin/cos




(d)(iii)

X2 question 12 continued...

From (i) (z+z’1)2+(z+z’1)—1=0

e EN AN

z4+z7' = 20)
z+z ' = _li;/g [1 mark here]
z+z7" :—li\/g
2 4
ie cost9=_1i4\/g

.21 .
Now, z:c1s?7r is a 5™ root of 1
5
.2 )
as (cm?ﬂj =cis 2z =1

and 2?7[ is in the fist quadrant, .. cosz?ﬁ >0

27 —1+45 5-1

SO, COS— =
5 4 4

2 marks: correct solution
including showing or

.. 2
explaining why 6 = -
can be used (not just
subbing it in)

1 mark: meaningful
progress towards correct
solution

eg solving the
(meaningful) quadratic, r
equivalent merit




2026 Yr12 HSC Assessment Task 4

Question 13 Solutions and Marking Guidelines

Outcomes Addressed in this Question

MEX12-2
chooses appropriate strategies to construct arguments and proofs in both practical and abstract settings
Solutions Marking Guidelines
a)
Assume log, 12 is rational, that is: 1 mark
. sets up statement to
log 12 = Z where a and b are coprime positive integers contradict
- 2 marks
6" =12 applies index laws
6" =12"

b
2'x3"=(2") x3’

For the above equality to be true, both @ = 2b and a = b need to be satisfied.
However, this cannot be done for any positive integer.

Hence, our assumption that log, 12 is rational is false. Thus log 12 is irrational.

Note: A number of students confused when LHS and RHS having common factors meant that
the powers had to have a common factor (other than 1). See example: 2° =8'.

b i)
(a—b)2 >0
a’—2ab+b*>0
2ab < a’ +b*
i1)

using par (i), we have:
2ab<a’+b> (1)
2ac<a’ +c* (2)
2bc<b*+c* (3)

(1) +(2) + (3) gives:

2ab+2ac+2bc <2a’ +2b° +2c°
ab+ac+bc<a’ +b* +c°
ab+ac+bc+2(ab+ac+bc)<a’ +b” +c* +2(ab+ac+bc)

3(ab+ac+bc)<(a+b+c)

Note: (a+b+c)’ =(a+b)’ +2(a+b)c+c’
=a’+b’>+c* +2ab+2ac+2bc

3 marks
validly reasons why
there is a contradiction

1 mark
Correct solution

1 mark
uses part 1) result

2 marks
adds together
inequalities

3 marks
uses (a+b+c)’to
arrive at inequality




c)
Prove true for base case, n =2
z, =1+i

= \/; 1s true for base case

|:2| VI +12 =2 There for

“n

Assume true for n =k, |z,| =k for z; = Zk—l[l+ﬁ]

“k1

Prove true for n =k +1, |zk|:\/k+1 for z;,, :zk[l+ﬁ]

Zpg = zk[l+ﬁ]
k

“k
|zk+l|: Zk[l-kﬁJ
=2 1+T".]
:\/Z ]+L

Zk+1

:\/];\/];44'

F

e

SN/t

So the statement is also true forn =k +1.
Hence the statement is true for #» > 2 by mathematical induction

1 mark
tests base case

2 marks
uses assumption in
inductive step

3 marks

correctly shows LHS =
RHS with key steps
shown
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Mathematics Extension 2

Ass Task 4 2026 HSC

Question 14 Solutions and Marking Guidelines

TRIAL HSC

Outcomes Addressed in this Question

MEX12-3 uses vectors to model and solve problems in two and three dimensions
Question Solutions Marking Guidelines
(a) —4 ~12 2 marks: correct
RT =3 -11=| =3 solution (ie execution)
2 6 1 mark: correct
now, RT = OT —OR expression for RT
so. OT=RT+OR (or equivalent merit)
—12] [ 2
= =3 |+|1
6 ] [
101
=| -2
- 5 -
.. the coordinates of 7" are (—10,—2,5)
(b)

2 marks: correct
solution (ie execution)

1 mark: Substantial
progress towards
correct solution.

ie correctly applies the
relationship |y2| =y-y
OR finds cos @, or
equivalent merit.




(©)()

(c)(ii)

Question 14 continued...

From lines /, and /,

z=2-54
from <1> A=2pu=-8
from<2> A+u=1
and (1)-(2) -3u=-9
H=3
A==2
check (3)  2-51=—6+6pu
2-5(-2)=-6+6(3)

12=12

.. lines intersect when A = -2, u=3.

sub A =-2 into /,

x=T+A=-1+2u
y=—1431=2-3u

3 marks: correct
solution

Including verification in
the third equation
(confirming the lines
actually meet, and are
not skew) and correct
point of intersection
stated

=—6+6u

2 marks: substantially
correct solution

ie correct values of 1 and
4 found, and subbed in to
find P... or equivalent
merit

1 mark: progress toward
correct solution

Eg correct system of
three equations set up, or
equivalent merit

(c)(i) was a good discriminator, since a correct answer
without the consistency check in the third equation (i.e. a
7+ ( - ) 5 student who just solves two equations and asserts
P=l_1+3(=2) |=| 7 intersection) is a system that could easily describe skew
il (_ ) | lines — the verification step is where the real justification
2_5(_2) 12 lives.
Note: many students used a combination of all three
equations to find 1 and y in the first place, effectively
verifying the lines were not skew and did, in fact intersect.
1 ) 9 2 marks: correct u and k
L | 2 |+u|-3| and B| k 1 mark: correct u or k
-6 6 24

comparing x gives —1+2u=9

H=35

comparing y gives 2-3u=k
2-15=k

k=-

sLu=5and k=-13

13




(d)@)

(d)(ii)

(d)(iii)

Question 14 continued...

[ A+1
y= y) 1 mark: both correct
2143 p(')smo.n vector ¢ and
- direction vector b
1 1
=|0|+A4]|1
13 2
2 3 marks: correct solution
r—| =1|=+v29
0 2 marks: substantially
correct solution
1 1 2 ie correctly simplified
uadratic in 4, solved for
0[+A[1 |- -1]=+29 A
3 2 0
1 mark: progress
1 -1 towards correct solutions
al1 1+l 1 11229 Eg correct sqbstituti.on of
the parametrised point
2 3 into the sphere equation

(A1) +(A+1) +(24+3) =29
64> +124-18=0

A +21-3=0
(2+3)(A-1)=0
A=-3,1
1-3Y) (-2
A=-3: P=|0-3|=|-3
3-6) (-3
1+1) (2
A=1: Q=|0+1|=|1
3+2) 5

| (point) — C |?>= 29

2

PO =\(2-2)" +(-3-1)’ +(-3-5)’
_f6vT6+6a
=%
=224
#2:/29

where +/29 is the radius
. PQ is not the diameter of the sphere

2 marks: correct
conclusion (not a
diameter) with clear
justification from the

comparison

1 mark: valid method —
either midpoint of PQ
compared to C, or |PQ)

compared to 2v29




Higher School Certificate
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Task 4 2026 HSC
Trial Exam

Question 15
Outcomes Addressed in this Question

MEX12-5 applies techniques of integration to structured and unstructured problems.

Question Solutions Marking Guidelines
(a) (a) a) 1 mark: Correct answer.
e demaf Lxeosifan
=2sin \/; +C
Note: This amount of working is sufficient due to the
reverse chain rule (reference sheet).
®) ®)
Let u =" — du=e"dx b) 2 marks: Correct
Then: solution.
e d 1 mark: Successfully
j 2 1305 10 dx = 13m0 forming the partial fraction
B I du
(u+1)(u+2)
Partial ﬁ'actions separate this to become:
1
— du—]n|u+l|—ln|u+2|+C
u+ 1 u+2
+1
—ml® ‘
u+ 2‘
+1
=In ex +C
e +2
Which is true because e* > 0. (Hence the absolute value
signs can be discarded.)
Notes:
e Marks were awarded regardless of justification
being given that the absolute value symbols could
be discarded. This justification should be part of
your best possible response, and could be part of a
future marking scheme.
() (C) Integration by parts. v oy ¢) 3 marks: Correct solution
P J d & would include:
Ix sin xdx = [—x cos v] +J.2xcos xdx _IBP twice, each one
0" 1‘ providing progress towards
v v

—(7[2 cos;r—0)+2[.wcsinx];r —2Ismxdx
0

— 2 —0)=2[= i
=77 +2(0-0)—2[-cosx],
=7’ +2(-1-1)
=7*-4
Common reasons for not gaining marks: Choosing the

incorrect order for IBP; carelessly integrating sin or cos;
carelessly evaluating cos 7 or cos 0.

the solution;

-Evaluation of final solution.
2 marks: One component
incorrect.

1 mark: Relevant progress
towards result.




(d)

(e)()

Recurrence relation.

(1) U v

=e—1
(i)
I,=e-31,; I,=e-21; I =e-1I
1, :J.e"dxz[eql =e—1
0
I =1 I, =e-2; I, =6-2e
Notes:

e The method shown (Going “up” from Iy to I3)
seemed to be the least likely to feature errors
because it coped with the negative signs the best.

e The placement of the “# >1" in the question led
some responses to disregard n=0, which was
accepted, but the aim of recurrence relations is to
make the integration simple, and calculating /;
required another IBP.

(e)()
The function is even, so we can just consider behaviour
when x [0, 7).

The only stationary point occurs when x = 0.
/4
A zero occurs when x = 7

The limitas x > 7=—0

(d) (i) 1 mark: Correct
solution including working to
justify result.

(ii) 3 marks: Correct
solution with justifications.
2 marks: Correct reasoning
with one calculation error.

1 mark: Correct evaluation
of Iy or I;.

1 mark: Correct expressions
for each stage of the
recurrence, either in steps or
one expression.

(e) (i) 2 marks: Correct
graph with maximum,
intercepts and asymptotes
labelled.

1 mark: Significant progress
of shape and position of
curve.




z z
2 2
COS X 1+cosx 1
Area = J. dx:2j — dx
. 1+cosx o I+cosx  1+cosx
2

T
=2|—-0|- dt (t result simplification
2 } J‘1+t +1 ( P )
1
=n—2j1d¢

= 72'—2(1—0):72—2units2
Alternate method that uses ¢ results before splitting the

fraction into 2 integrals:
2

f1—t¢
AreaZZI 2a’
o L+t

t (t result simplification)

=2 [tan*1 t]; -2 [t —tan”' t];

T V2 :
=——2+—=x-2 units’

2 2

Note: The alternate method above was the more popular,
but the 1*' method shown is more elegant, involving much

easier simplifications and integrals.

(11)3 marks: A correct
solution would include:
-Splitting the integrand into
easier to handle parts and
simplifying.

-Determining an integral in
terms of the #-results.
-Evaluating the correct
primitive.

2 marks: 2 components from
above correct.

1 mark: 1 correct
component.

Alternate: 3 marks:
-Simplifying the t result in
the integrand.

-Evaluating the primitive
involving tan't terms.
-Evaluating the primitive.
2 marks: As above

1 mark: As above.




Higher School Certificate Mathematics Extension 2 Task 3 2026 HSC
Trial Exam
Solutions and Marking Guidelines
Question 16
Outcomes Addressed in this Question
MEX12-6 uses mechanics to model and solve practical problems.
Question Solutions Marking Guidelines
(a) (a) a) 1 mark: Correct answer.
x=5cos(2t)-6
x =-10sin 2¢
X =—-20cos 2t
=—4(5cos2t)
=—4 (x + 6)
(b) (b) b)

(1) t =6 only. The change in sign comes after a period of
positive velocity.

(i1) The symmetry of the integral from x=0 to x=4 around
x=2 means that movement is equal in both directions.
Hence displacement over the first 4 seconds is 0.

(iii) £ €(0,1)and when 7 & (3,5)

(iv) t =2 only. The inflection point is on an increasing
curve, representing positive acceleration.

(v) From part (ii), displacement is zero after the first 4

sec. Hence calculation is only needed from =4 to =6.

There are 3 co-ordinate points that will form 2

applications of the trapezoidal rule.
6

1
dt ~—(2+2(2)+0)=3
frai=t2+2)+0)
Hence the displacement is 3 units

(© (¢c) F=ma gives us:
dv
a=12(5-1)=2
(5-1)=—

Idv=12j5—tdt
0 0

1 5
v:12{5t——t2}
2 0

:12[25—12%]:150msl

(i) 1 mark: Correct answer.

(ii) 1 mark: Correct answer.
(iii) 1 mark: Correct answer.

(iv) 1 mark: Correct answer.

(v) 1 mark: Correct answer.

¢) 2 marks: Correct solution.
1 mark: Correct expression
for acceleration and choosing
dv
a=—.
dt




(d)

(e)(®)

(i)

(d (@)
v =24-8x-2x"

0=2(12-4x-x")
0:2(6+x)(2—x)

Hence v=0 at x=2, -6.

(ii)
a =i(lv2j :i(12—4x—x2)
dx\ 2 dx
=—4-2x
(1i1)

We have been told this is SHM, so we know that
maximum speed is where a=0 (sub into the answer to part
(i1)), which is also the midpoint of the two extreme points
of motion found in part (i).

Both methods give x=-2.

Sub into the equation in (i), v* =32 . Hence maximum
speed = V32o0r 44/2 units.

(e) (1) Forces diagram.

Resolving the forces:

R= j(—mg cos «9)

.'.FZ:mgcosé’—mgcosH:O

y=—i(mgsinf)

S F,=-mgsin@

F=0j-mgsinfi =(—mgsinc9)£

(i) F=ma gives us:

a=-gsinf= v
g d

t

Idv:j—gtsinﬁdt
0

0

Hencey(t) =—gt sin@(g)

(d) (i) 1 mark: Correct
solutions.

(ii) 1 mark: Correct
solution.

(i11) 2 marks: Correct
solution.
1 mark: Correct x value.

(e) (i) 2 marks: Solution that
includes acknowledgement
of both the i and ;

components.
1 mark: Only considers §

direction without
justification.

Note: The “show that” given
in the question means that
responses that didn’t show
why mg cos @ is not included

in the final expression.

(i1) 1 mark: Expressing a as
% and the integral dt.
t






