Girraween High School

Year 12 Mathematics Extension 1 2026

Task 2 — Half Yearly Examination

OxgO

Student Number
Question Mark ME12-1 ME12-2 ME12-3 MA12-7
Section 1 1 v
2 /1 v
3 /1 Y v
4 /1 v v
5 /1 v v
Section 2
6 /11 v
7 /13 4 v
8 /9 v v
9a /4 v v
b /6 v
c /3 v v
10a /3 v v
b /5 v v
Qlla /4 v v
b /5 v v
Total /68 /10 /121 /18 /68




Year 12 Mathematics Extension 1 outcomes

A student:

ME12-1 applies techniques involving proof or calculus to model and solve problems

ME12-2 applies concepts and techniques involving vectors and projectiles to solve problems

MEI12-3 applies advanced concepts and techniques in simplifying expressions involving
compound angles and solving trigonometric equations

ME12-7 evaluates and justifies conclusions, communicating a position clearly in appropriate
mathematical forms



Year 12 Task 2

2026

HSC Mathematics Extension 1
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 CO 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

e
A B CcO DO

wnm A W N -
> > > > P>
o O O O O
T W W W ™
O O O O O
QO O O O O
O O O O O
C © ©O O O
o O O O O
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Answer Sheet for Question 9 (b)

10+

—10 1

10+

10+

Question 9 (b) continues over page



iii)

10+

10+

End of Question 9 (b)
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Girraween High School
2026

Year 12 HSC Task 2

Mathematics Extension 1

General Instructions

Reading time: 5 minutes

Working time: 90 minutes

Write using black pen

Calculators approved by NESA may be used

A reference sheet 1s provided

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

For questions in Section 11, show relevant mathematical reasoning and/or calculations
Question 9 (b) has a separate answer sheet with axes for graphs

Total Marks: 68

Section I

Multiple Choice (5 Marks)

e Attempt Questions 1 — 5

e Allow about 10 minutes for this section
Section 11

Extended Response (63 Marks)

e Attempt Questions 6 — 11
e Allow about 80 minutes for this section
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Section I: Multiple Choice
5 marks
Attempt Questions 1 — 5

Allow about 10 minutes for this section.

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

1. Which of the following is equivalent to the expression sin 20+ sin ?
cos26+cosf+1

(A) cotd (B) secd
(©) sin @ (D) tané
. . 2 )
2. A curve has parametric equations x = " and y=2¢".

What is the Cartesian equation of this curve?

A =2 ®) y=>
X X
© y= ) y=3
X X

3. Given that u=5i—12;j and v=4i+3;, find proju v.

80 192 64 48
o 80 192 b 64, 48
(A) 169° " 1697 B 5517551
6, 16, .
(©) —@( i+3j) (D) 2—5(5£—121)

Section 1 continues over page



4. Victoria made an error proving that 3*" —1 is divisible by 8
(where 7 is an integer greater than 0) using mathematical induction.
Part of the proof is shown below:

Step 2: Assume the result true for n=4k
3** —1=8P where P is an integer. Line 1

Hence 3* =8P +1

Step 3: To prove the result is true for n =k +1
32(k+1)

—1=8Q where Qis an integer.  Line 2
LHS =3V -1

=3%x3" -1

=(8P+1)x3* -1 Line 3

=72P+1-1 Line 4

=72P

=8(9P)

= 8Q

= RHS
Which line did Victoria make an error?

(A) Linel (B) Line2

(C) Line3 (D) Line4

Section 1 continues over page



If y =2 sin x — 4 cos x is written in the form y =R cos(x — a) where R >0

and 0° < <360°, which of the following is approximately equal to ?

(A) 27°
(B) 153°
(C) 207°
(D) -27°

End of Section I

Section II starts over page



Section II

63 Marks
Attempt Questions 6 - 11
Allow about 80 minutes for this section.

Answer each question on a new page in the writing booklet. Extra writing booklets are available.
For questions in Section II, your responses should include relevant mathematical reasoning and/or
calculations.

Question 6 (11 marks) Start a new page in the writing booklet.

2x+5
a) Solve : <1
x+3
b) In how many ways can a committee of 3 women and 4 men be selected from 8 women

and 7 men, if Mr P refuses to be on the committee with Mrs Q?

9) A polynomial P(x) =x*+ px®+ gx>—5x + | has a double zero at x = 1.
Find the values of p and q.
d) Consider the expansion of (1 + x)(1 + x)°.

1) Write down the coefficient of x” in this expansion.

10 9 9
i1) Hence, or otherwise, prove that = +

r

End of Question 6

Examination continues over page

Marks



Question 7 (13 Marks) Start a new page in the writing booklet.

a)

b)

Show that 4 cos 5a cos 2a sin @ = sin 8a — sin 6a + sin 4a — sin 2« .

Solve the following equation by letting t = tan 6.
4sin260 —tan6 + 3 cos 20 = 3 for 0° < 6 < 360°

Give your answer(s) correct to the nearest degree where necessary.

i) Prove that cos 3x =4 cos’x — 3 cos x.

ii) Hence, solve the equation 2cos x = 4fcos 3x for 0< x <2T.

End of Question 7

Examination continues over page



Question 8 (9 marks) Start a new page in the writing booklet.
. 3 -2
a) Given thatp=(lj and g:( 4J,ﬁnd:
D |p=g

ii) r such that p+2g+ r=0.

3 -5
b) If u :[4j andy:[ i j, find the value of k given that:
1) u is perpendicular to y
i1) v is opposite in direction to u

1i1) the origin and the points represented by the position vectors u, v and

u + v form the vertices of a rhombus

End of Question 8

Examination continues over page



Question 9 (13 marks) Start a new page in the writing booklet.

a) Prove by mathematical induction that 2" — 1 is divisible by 3, for all even positive
integers.
b) The function y = f{x) shown has a y

horizontal asymptote at y = 4.

< T T B x
-10 -5 \/ 5 10

—10 +
Using the graph above, sketch and label the following showing all important features

such as intercepts and asymptotes. Graph these on the axes provided on pages 5 and 6

in the Writing/Answer booklet.

=k
. -) 1
i)  y=
S(x)
iii) »* =A%)
9 Let OA= a and oC = c¢. Use vectors to prove that the midpoint of the hypotenuse of a

right-angled triangle is equal in distance from all vertices of the triangle.

A

1Q

e}

End of Question 9

Examination continues over page



Question 10 (8 marks) Start a new page in the writing booklet.

a) The angle between vectors ai+bj and ci +dj 1s 45°, where a, b, ¢ and d are real

numbers.

Show that (ac + bd)? = (bc — ad)?.

b) i) Show that (x2+2x—1)(x+2) = X3 +4x24+3x -2

ii) Hence, prove by mathematical induction that, for all integers n > 1:

0X 1! + 7X20 + 26X3! +...+ (n¥—1)Xn! = (n2=2)(n+1)! + 2

End of Question 10

Examination continues over page



Question 11 (9 marks) Start a new page in the writing booklet.

2 s 2x)3
o D) Simplify: e
8sin” 2x

2x3
i1) Hence, or otherwise, evaluate: lim 3
=0 tan” 2x

b) A triangle ABC has an area of 40 square units. ZABC is acute.

The vectors that form two of the sides are given by:
BA=| |, BC= and |BC|=84/5 units.
q

Find the possible values of p and g.

End of Question 11

End of Assessment Task
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