Girraween High School

Year 12 Mathematics Extension 2

il 2026 HSC Task 3
Student Number
Question Mark MEX12-1 | MEX12-2 | MEXI12-5 | MEX12-7 | MEXI2-8
1 /1 v v v
2 /1 v v v
3 /1 v v v
4 /1 v v v
5 /1 v v v
6 /12 v v v v
7 /15 v v v v
8 /12 v v v v
9 /9 v v v v
10 /11 v v v v
11 /9 v v v v
Total /73 /73 /31 /42 /73 /68




Year 12 Mathematics Extension 2 outcomes

A student:

MEX12-1

MEX12-2

MEX12-3

MEX12-4

MEX12-5

MEX12-6

MEX12-7

MEX12-8

understands and uses different representations of numbers and functions to model,
prove results and find solutions to problems in a variety of contexts

chooses appropriate strategies to construct arguments and proofs in both practical
and abstract settings

uses vectors to model and solve problems in two and three dimensions

uses the relationship between algebraic and geometric representations of complex
numbers and complex number techniques to prove results, model and solve
problems

applies techniques of integration to structured and unstructured problems

uses mechanics to model and solve practical problems

applies various mathematical techniques and concepts to model and solve
structured, unstructured and multi-step problems

communicates and justifies abstract ideas and relationships using appropriate
language, notation and logical argument



2026 Year 12 Trial

Mathematics Extension 2
Multiple Choice Answer Sheet

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 ©) 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 CcO 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

X
A B cO pO
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Girraween High School

2026 Year 12 HSC Task 3

Mathematics Extension 2

General Instructions

Reading time: 5 minutes

Working time: 90 minutes

Write using black pen

Calculators approved by NESA may be used

A reference sheet is provided

Answer multiple-choice questions on the multiple-choice answer sheet provided

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

Total Marks: 73

Section I 5 Marks

e Attempt Questions 1 - 5
e Allow about 10 minutes for this section

Section II 68 Marks

e Attempt Questions 6 - 11
e Allow about 80 minutes for this section
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Section I

5 marks
Attempt Questions 1 — 5
Allow about 10 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 5

Question 1

1
1. Which of the following is an expression for f No e dx?

A) sin~! (xT_S) +c

B)

0

D)

Question 2

1
What is the value of

A)

B)

0

D)

e—1
2(e+1)

e+1
2(e—1)

2(e—-1)
e+1

2(e+1)
e—1

ex
0 (1+e%)2

dx?

Examination continues next page...



Question 3

Which of the following is an expression for I,, = ff (logex)™ dx, wheren=1,2,3 ...
A I,=e—nl,_4
B) I,=1-nl, ,
C) I,=(e—1)—nl,_,

D) I,=(e+1)—nl,_,

Question 4

A lawyer for a person under investigation for a bank robbery states
“If my client was not in the suburb at the time of the robbery, the robber cannot be my client.”

Which of the following statements is logically equivalent to the statement made by the lawyer?

A) If my client was in the suburb, then he was the robber.
B) If my client was the robber, then my client was in the suburb.
C) If my client was not the robber, then he was not in the suburb.

D) If my client was not the robber, then my client was in the suburb.

Question 5
Assume that a and b are negative real numbers with a > b. Which of the following might be false?

A) <0

1
a-b

B) <0

(SRS
QT

C) a+b>2b

D) 2a>3b

Examination continues next page...



Section I1

68 marks
Attempt Questions 6 - 11
Allow about 80 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 6 (12 marks) Start a new writing page

a) Find [xvV2x —1 dx. 3
. eZX d

b) Fmdfex+1 X 2

¢) Find [tan™'x dx 2

x%+5x+2 _ Ax+B C

d) 1) Find constants A, B and C such that 24D (x+1) 2241 | x4l 3
- X2 +5x+2
ii) Hence ﬁndf DD dx. 2

Examination continues next page...



Question 7 (15 marks) Start a new writing page

a)

b)

1

Find —_
f x2—-12x+52

2
Findf\/% dx.

z dx 2T

1) Use the substitution t = tan% to show that

2
0 (1+%sinx) 3v3

ii) Show that fozaf(x) dx = foa[f(x) + f(2a—x) ] dx

T x
i11) Hence evaluate fo S
(1+Esmx)

Examination continues next page...



Question 8 (12 marks) Start a new writing page

1-cosx

T
a) Evaluate fOZ Trooor

b) Find [ sin® 6 cos*6 do

¢) i) Show that (1—vx)" vx=(1-vx)" —(1-vx)"

1 n
i) IfI, = fo (1 — \/E) dx forn >0, show that I, = %In_l forn>1

1 _ rn+2
i11) Deduce thata = ( n ) forn = 2

Examination continues next page...



Question 9 (9 marks) Start a new writing page

1
a) Prove by Mathematical Induction that - < forn >3,n€eZt.

2n—1

. . t
b) A sequence is defined recursively by t,,41 = ; : 1
n

for integers n > 1, where t; = 2.

Prove by Mathematical Induction that t,, = for all positive integers n.

2n-1

c) Prove by contradiction that if # is a positive integer then v8n + 6 is always irrational.

Examination continues next page...



Question 10 (11 marks) Start a new writing page

a) If m and n are odd, prove m3 + n3 is even.

b) Consider the statement P: “If n3 is a multiple of 3, then n is a multiple of 3.”
1) Write down the contrapositive of P.

i1) Prove the statement P by contraposition.

c) Giventhatx +y =mwith x >0andy >0

i) Show that (x + y)? = 4xy

i1) Hence prove that Syix 2
x y m

ii1) Given the AM-GM inequality aZLb = v ab and using the result from part ii),

1 1 8
prove that =t 32 = 2

Examination continues next page...



Question 11 (9 marks) Start a new writing page

a) 1) Ifa > 0 is a real number, show that a + i =2

i1) Hence show that if a > 0,b > 0, ¢ > 0 are real numbers, then

b+c c+a a+b

a b c
a b c 3
B) ==
b+c c+a a+b 2

2
b) i) Ifa and b are positive real numbers, show that a? — ab + b? > (a;r—b) .

ii) In AABC, if £BCA = 60° show that c? > a? — ab + b? and hence deduce that
2¢3 = a® + b3 with equality, if and only if AABC is equilateral.

End of Examination
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