GIRRAWEEN HIGH SCHOOL
HSC TASK 3 2025

MATHEMATICS
EXTENSION 2

Time allowed — 90 Minutes (plus 5 minutes reading time)

DIRECTIONS TO CANDIDATES

« Attempt ALL questions.

o All necessary working should be shown in every question. Marks may be deducted for careless
or badly arranged work.

» 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 attempted on a separate 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

x+1 dx =
f(x—Z)(x——l)' r=
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(x-2)3
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Question 2

3
| ==

Ldx =
J x+1

NE
B)~
(©)2

@)

Multiple Choice continues on the following page
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Question 3

ff(Za—x).dx =
0

2a
@ [ Foo.ax

2a
(B) ff(Za—x).dx

2a
©) f f(x).dx
D) f f(x).dx

Question 4
A particle moving with Simple Harmonic Motion is moving according to the formula
v = 6 cos 3t, where v is the velocity in m/s and t is the time in seconds. The period and amplitude

of its motion are:
2
(A) Period = —372 seconds, amplitude = 2m
(B) Period = 2?” seconds, amplitude = 6m

(C) Period = 3;1 seconds, amplitude = 18m

(D) Period = 3 seconds, amplitude = 6m

Multiple Choice continues on the following page
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Question 5
The displacement of a particle x metres from the point x = 0 is given by x = v* + 1,v > 0.
where v is the velocity in m/s. The acceleration of the particle is given by:

(A) ¥ = 12v2

B)¥=Vx—1
C S 1
( )x_éh/x-—l
L 1
® %= 3z

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 6 (11 marks) (Start solutions on a new page) Marks

(2) j tan’x sectx.dx = 2

(b) f —Z-Ef:—l—-—.dx = 2
x?>4+2x+5

() f xe?* . dx = 2

(d) Use the substitution t = tan G) to find 5

4
szinx+2cosx+3'dx

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 7 (13 Marks) (Start solutions on a new page)

(2) (1) Find real numbers A4, B and C such that

-7x~9 _ Ax+B |, C
(x24+1)(x—3) x24+1  x-3

(ii) Hence find f ~7x =9
(x2+1D)(x— 3).dx

(b) (1) By letting x = Z sec 8, show that

1
fm.dx=ln(x+\/x2-4)+6‘
x —

(i1) Hence or otherwise find f / x dx
x+4

(€) Find j sin™*(x).dx

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 8 (15 Marks) (Start solutions on a new page)

(2)

(b)

A particle moves according to the rule x = 3 sin (Zt + g—)

where x is in metres from x = 0 and ¢ is the time in seconds
fromt = 0.

(i) Show that the particle is moving in Simple Harmonic Motion.

(ii) State the period and amplitude of the particle’s motion.

(1i1) Find the particle’s initial position, velocity and acceleration.

(iv) Find the first two times when the particle will reach x = 1.5 and find

its velocity on both occasions.

(v) Find the particle’s maximum speed and find the first time this will happen.

A particle moves with SHM so that it follows the rule x = a sin (nt + a).

2
If the particle’s period is ?n seconds and initially it is at x = 1 with velocity

33 m/s, find the value of a,n and «.

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 9 (14 Marks) (Start solutions on a new page)

(@)

(b)

A particle moves according to the rule v* = —9x? + 72x — 108

where x is in metres and v is in metres per second.
(1) Show that the particle is moving in simple harmonic motion.

(ii) Find the centre of motion, period and amplitude of the particle’s motion.

A bullet is shot from a gun at an initial velocity of 500m/s. It experiences

2
. v
acceleration of — 300 m/s?.

x
(i) Taking the starting point as x = 0, show that v = 500 e 360,

(ii) The bullet ceases to be lethal once its speed drops below 100m/s.

How far will it have travelled when this happens (answer to the nearest metre).

(iii) Show that the time taken for the bullet to travel a distance of x metres

o 18 . =
is givenby ¢t = > (ese0 —1)

(iv) Express time in terms of velocity. Hence find how long the bullet is

in the air before its speed drops below 100m/s.

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 10 (12 Marks) (Start solutions on a new page) Marks

(a) Ifu; = 6anduy = 5uy_; — 4, prove by induction that uy = 5" + 1 3
(b) (i) Explain why, V positive integers n, n(n + 1) is even. 1
(ii) Use induction to prove that n® — 4n is divisible by 48 3

V positive even integers n = 4 (you may use (i) in your proof).

(©) (i) Solve the inequality 4n? — 2n —1 > 0 2

(ii) Use mathematical induction to prove 5 > n? (you may use 3

the result from part (i) in your proof).

EXAMINATION CONTINUES ON THE FOLLOWING PAGE
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Question 11(71 Marks) (Start solutions on a new page)

(2

(b)

Ifly = ] tan™x.dx,

nN-l

(1) Show that Iy = t%\;—_—l—f ~Iy_»

(11) Hence find I¢
m
4

Ifly = fx” cos x. dx
0

n N=1V2(n+4N)
4N x2

(i) Show that I, = —NN - 1Dly_,

(11) Hence find 1,

END OF EXAMINATION
Page 11
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