Girraween High School
2025 (Term 4)

Year 12 HSC Task 1

Mathematics Extension 1

General Instructions

Reading time: 5 minutes

Working time: 60 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: 43

Section I R
Multiple Choice (5 Marks)

e Attempt Questions 1 -5

e Allow about 10 minutes for this section

Section II

Extended Response (38 Marks)

e Attempt Questions 6 - 11
e Allow about 50 minutes for this section
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Section I: Multiple Choice

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

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

(A)
(B)

©

3
1. What is the value of sin 2x given that sin x = and x is obtuse?
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X

= tan; which of the following shows the equation being solved if:

61 42 —4
+ = -2
1412 1412

4sinx —3cosx = —2
w4 4 o
3sinx —4cosx = =2
Jtanx+4cosx = =2
3sinx +4cosx = =2

i Scanned with !
i & CamScanner’;


https://v3.camscanner.com/user/download

Given cos2a = —2sin® @ —sin 2, find the value of tan a.
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Which expression would be used to solve the equation 4 cos x = cosec x?

1
(A) sin2x = — 4 o |
* WS e

(B) sin2x=-;—
AW Syn =1

1

©) cos2x—z

j A
Withn can= 3

1
(D) cos2x= =

Section 1 continues over page
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Mathematical induction is used to prove:

2 2 2 2 2n
+ + +.t =
I1x2 2x3 3x4 nx(n+l) n+l

for all positive integers n.

Which of the following is the correct expression for part of the induction proof?

O}é LHS=12—2+—'_223+324+"'+k i : ]2
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X X x(k+1) 'V'”
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k+1 (k+1)
2 2 2 2 2
LHS= + + o N
(B) 1x2 2x3 3x4+ +(k+1) (k+2)
2k 2
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k+1 (k+2)
© LHS= 2 + : + 2 +...+ 2 + 2
1x2 2x3 3x4 kx(k+1) (k+D(k+2)
_ 2k . 2
k+1 (k+1)(k+2)
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k+1 (k+1)(k+3)

End of Section I
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Section 11

38 Marks
Attempt Questions 6 - 11
Allow about S0 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 (7 Marks) Start a new page in the writing booklet.

@ Use mathematical induction to prove that the following is true for all integers
n2l

1
B+22 4334403 = an(n +1)2

Solve tan 2x + tanx =0 in the domainQ0<x < TT.

Question 7 (5 Marks) Start a new page in the writing booklet.

a) i) Express 2cosx + 2\/? sin x in the form R cos (x — @) where R >0

and « is acute.

ii) Hence, solve 2 cos x + Zﬁ sin x = 2 inthe domain 0<x <27,

Marks
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Question 8 (7 marks) Start a new page in the writing booklet.

a) Use mathematical induction to prove that 7% — 3" is divisible by 4 for all integers n 2 1. 4
b) Daniel is standing at a bus stop, at 4, and notices a sign on the building opposite at C,
which is 20 m above the ground. When he doubles the angle of elevation to the building
opposite, he notices a person looking out of the window 45 m above the ground level, at
D. B is the base of the building. D
Not to Scale 25 m
€
0 20m
4 ¢ B
X m
i) Show that dost alE. 2
x  x*—400
ii) How far is the building from where Daniel is standing? 1
Question 9 (6 marks) Start a new page in the writing booklet.
(7]
a) If = tan '2—,solve 2cosf + sin® = —1 inthe domain 0<HL2TT. 3
b) If x = sin A and x = cos B, solve sin (4 —B) =3x + 1. 3

oW
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Question 10 (7 marks) Start a new page in the writing booklet.

n

¥ 3 " rx2r 2n+1 3
S B s § g cSocmes 31,
Prove by mathematical induction that Ve 1-G7D) for all integers n 21 4

b) Solve sin (x ' %) = cosx forO<x<2m. $
Answer to 2 decimal places where necessary.
Question 11 (6 marks) Start a new page in the writing booklet.
1
a) i) Show that Z(cos 9x + cos 7x + cos 5x + cos 3x) = cos 6x cos 2x cOs X. 3
ii) Hence, find all the solutions of: 3

|
Z(COS 9x + cos 7x + cos 5x + cos 3x) =0 for 0<x < .

End of Assessment Task
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