GIRRAWEEN HIGH SCHOOL
MATHEMATICS EXTENSION 1

HSC ASSESSMENT
TASK 1 2025
(December 2024)
Student Number:

ME12-1 | ME12-2 | ME12-3 | ME12-4 | ME12-5 | ME12-6 | ME12-7
1-5 /5 v v
6(a) /3 v
6(b)(c) /6 v v
7 /10 v v
8 /12 v v
9 /9 v v
10 /13 \ v
11 /8 N 3
TOTALS 166 /13 /50 /66
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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

ME12-3 applies advanced concepts and techniques in simplifying expressions involving
compound angles and solving trigonometric equations

ME12-4 uses calculus in the solution of applied problems, including differential equations and
volumes of solids of revolution

ME12-5 applies appropriate statistical processes to present, analyse and interpret data

ME12-6 chooses and uses appropriate technology to solve problems in a range of contexts

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

mathematical forms
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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 C) ¥ (D) 9

AO D@ cCO DO
If you think you have made a mistake, put a cross through the incorrect answer and fill in the
new answer.

A@ B W cO DO

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 coreect and drawing an arrow as follows.

/ corveck

A W B W cO DO

Select the alternative A, B, C or D that best answers the question.

1. AO B. © C.o D.O
2. AO B. © C.© D.O
3. AO B. © C.©O D.O
4. AO B. © C.©o D.O
5. AO B. © C.© D.O
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GIRRAWEEN HIGH SCHOOL
HSC TASK 1 2025 (December 2024)

MATHEMATICS
EXTENSION 1

Time allowed — 90 Minutes

(plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES

Attempt ALL questions.

NESA-approved calculators may be used. Reference sheets will be provided.

Each question attempted is to be marked clearly Question 6, Question 7 etc. Each question
IS to be answered on a new page in your answer booklet.

You may ask for spare answer booklets if you need them.

For Multiple choice: Fill in the circle corresponding to the correct answer on the multiple
choice answer sheet in your answer booklet.

For Questions 6-11: All necessary working should be shown in each question. Marks may

be deducted for careless or badly arranged work.

Multiple Choice begins on the following page
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For Multiple choice Questions 1-5: Fill in the circle corresponding to the correct answer

on the multiple choice answer sheet in your answer booklet.

Question 1
Daniel was solving sin 2x = cosx, 0 < x < 2m. His working was:
sin 2x = cosx Line 1
2sinx cosx = cosx Line 2
. 1 .
sinx = - Line 3
5 .
x==1 2L Line 4
6 6

Daniel has made a mistake on one of the lines. The line he made a mistake on was
(A) Line 1
(B) Line 2
(C) Line 3
(D) Line 4

Question 2

2 sin 2x cos x can be rewritten using products to sums as
(A) sin3x + sinx

(B) cos 3x + cosx

(C) sin3x — sinx

(D) cos3x — cos x

Question 3

If 2sin 8 — 3 cos @ is arranged in the form Rcos(6 + ) then sina =

(A 7
®) —
© 7=
©) -7
Multiple choice continues on the following page
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Multiple choice (continued)

Question 4

Zsin(%—x)cos(%—x) =
(A) cos 2x
(B) sin 2x
(C) 2cosx
(D) 2sinx

Question 5
Ift = tangthen tanx + secx =

2t+1—t2
1+t2

(A)

(B);

Examination continues on the following page
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Question 6 (9 marks) (Start solutions on a new page) Marks
(@) Sketch the region in the number plane where the inequalities 3

x% + y? < 25 and 4x — 3y > 0 hold simultaneously.

(b) Use compound angle formulae to find the exact value of

(i) sin 130° cos 70° — cos 130 sin 70° 2

... tan110°-tan80°
(i) 2

1+tan 1109 tan 80°

. V6+/2
(c) Show that the exact value of cos ln—z IS \/_:\/_. 2
Question 7 (10 Marks) (Start solutions on a new page)
(@) (i) Express v/3 cos © — sin O in the form R cos(6 — a) where 3
R > 0 and « is in radians.
(ii) Hence solve v/3 cos ©® —sin@ = 1 for 0 < 6 < 2m. 2
(b) Using the auxiliary angle method and choosing a substitution so 5

that 0 < a < 909, solve 3sin® —2cosO@ = 1for0 < 0 < 360°.

Examination continues on the following page
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Question 8 (12 marks) (Start solutions on a new page)

()

(b)

Using the substitution t = tan %, solve the equation

3sin@ +4cosO =2 for0<6 <360°.
(i) Express V2 cos x + /2 sin x in the form R sin(x + a).

(ii) Hence sketch y = V2 cosx + V2 sinx for 0 < x < 2.

Question 9 (9 Marks) (Start solutions on a new page)

(@)

(b)

Solve for x,0 < x < 360°:

cos2x —sinx = %
(1) Show using sums to products formulae that

sin 86 + sin 60 — sin40 — sin 20 = 4 cos 50 sin 20 cos O

(ii) Hence solve for 6,0 < 6 < 2m

sin 86 + sin 66 — sin46 —sin20 =0

Question 10 (13 marks) (Start solutions on a new page)

(@)

(b)

(©)

Prove by mathematical induction for all integersn > 1

1X2+2X3+3%X4+~+nn+1)=-nn+1)(n+2)

Prove by mathematical induction for all integers n > 1:
52" — 327 js divisible by 16.

Prove by mathematical induction for all integers n > 1:
1 1 1 _ __ n(mn+3)

23 T T T nn+1)(n+2)  4(n+1)(n+2)

Examination continues on the following page
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Question 11 (8 marks) (Start solutions on a new page) Marks
(i) Prove that cos 46 = 8 cos* 6 — 8 cos? 0 + 1 3

(i1) Use sums to products formulae to show that 2

41T 2T T
COS— + COS— = C0S —
9 9 9

(iii) Hence use (i) and (ii) to show that cos g is a solution to 3

the equation 8x3 —6x —1 =0

END OF EXAMINATION
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