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General Instructions

O o o O o

Reading Time- 5 minutes
Working Time — 2 hours '

Write using a blue or black pen
Approved calculators may be used

Section I-(10 marks) Question 1-10, should
be completed on the separate multiple
choice answer sheet provided.

Section II-(60 marks) Questions 11-14
should be completed in separate answer
booklets showing all necessary working.

A table of standard integrals is provided at
the back of this paper.

Total marks -70
o Attempt Questions 1-14
Section I
10 Marks
o Attempt Questions 1-10

o Allow about 15 minutes for this
section.

Section IT
60 Marks
o Attempt Questions 11-14

o Allow about 1 hour 45 minutes for
this section.

STANDARD INTEGRALS
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Section I - (10 Marks)

(Answer A, B, C or D on your multiple choice answer sheet),

) . . x'=9 . '
1. The solution to the inequality =0 is: _
(A) x=3 B) O=<x=<3o0orx=z=-3 ©) x=-3 . O —3sx500r§c23“'
. sin (nx) ) R
2. The -lim is: :
x—=0 3x i
@® = ®» I © = ® 1
: 3 3
3 Given the angle between the lines y =fnx and —z -i‘—x is 45°
) : & Y @\k Y ( 3 ' - .
The exact value of mis : ) o
- 2 L2,
A 2 ® = : <€ -2 ® -z
3 ¢ 3 A
4. The derivative of In(sin™ 3x) is: P , . 4_,
. 3 3 3 1 3
A) sin™3x(——— C) ——— ——_—
) ( 1—9x2) sin”'3x © cos™3x sin™ 3x(w/1_9x2)
5. The inverse function f7(x) of ch) =(x+1)* -2, is: i L

@) [@)=y(y+2)-1 ®) [0)=A-2)+2 -

1

© )=z +2)~1 ®) F@x)=+(x-2)+2

-

[9%Y
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-

1. x 1. T sy :
A) —=sin2x+C —+=sin2x+C C) —cos2x+C —+—sin2x+C
()4S _(B)22_ ()2 (D)‘24 x

/ - -
1

9. Given that x* —3x? + 1= 0 has a root between 0 and 1. Taking x = 0.3 a5 the
- first approximation and using one application of Newton’s method, a better
approximation, correct to two decimal places would be:

(A) 0.80 ®) 079 () o081 (D) 0.78

3 . . . .
10. Ifcosxs= 2 and sinx < O the exact value of sin2x is equal to:

— 7 - .3
= w L oL V7

{EA) ) n 7

End of Multiple Choice Section I

6. Given that 0 <x < fz_ the value of the infinite series
1-tan%x+tan*x—tanx+ . ... is equal to : =~ .

(A) cos’x ®B) ‘tan’x © sin®x (D) cot®>x o
+7. - Given the roots of x*=2x~1=0are tana and tan g where ot and 3 are acute, -

<" The value of (ct+ ) is equal to ; h

b1 T /1 ' 7T

n -Z ® = o = ' -z

, A 2 ) 7 N © 2 D) 1
o !
8. f(coszx+2)dx = N o e e

[ }\
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Section IT- (60 marks)

Complete all questions in SEPERATE answer booklets showing ALL necessary working,

Question 11 (15 Marks) Start a new booldet, 4 . Marks
r(;'_;) Use the process of mathematical induction to show that: - 3
n-1 1 n
T+3 49+ i, +3 =5(3 —1)
sin36 cos36

(b)  Provethat is independent of Q: 2

sin@ cosf

(cj Given sinx++/3 cosx = Asin(x +8)

7T
(1)  Find A and 6 in exact form where 0 <6 < 5 2
(ii)  Hence solve sinx + JBcosx=+/2 where Osxsm K 2
(@) ',; From the top of a cliff an observer spots two ships out at sea. One is north 3

east with an angle of depressior; of 8° while the other is south east with an
angle of depression of 6°. If the two ships are 400 metres apart, find the
height of the cliff, to the nearest metre,

(e) Consider the function f(x)= %cos 0-3x).

@ State the domain and range of f (x) ' 2

(ii)  Hence sketch the graph of y = f (x) 1

End of Question 11
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Question 12 (15 Marks)  Start a new boolklet, Marks

(@ T M ND 16 p

DIAGRAM NOT TO SCALE

PN is a tangent o the circle, centre O. OM is perpendicular to the chord TD.
DP = 16 units, OM = 8 units and ON = 10 tnits.
(1)  Find the length of PT. - st 2

(ii)  Hence or otherwise find x. (answer to 1 decimal place)

2
®)  LetP(2ap, 2ap?) and Q(2‘aq, 2aq®) be points on the parabola y = 225—
; a

(i)  Find the equation of the chord PQ. . . 2
(i)  IFPQis afocal chord, show that pg = —% 2.
(iiiy  Hence show that the locus of the midpoint of PQ is a parabola. 2

(6  Newton’s Law of Cooling states that the rate at which a body cools is proportional
to the difference between the temperature T of the body and the room temperature R.

(i) Show that T' = R+ Ae™ where A is a constant and t is time,
ar - ‘ ’ .
satisfies the equation & =—k(T~R) 1

(ii) Given that a bowl of chicken soup cools from 80" Celsius to 65 Celsius in 10 minutes in a
room with a constant temperature of 25 Celsius.

() Find the value of constants A and k. (Round off k to 5 decimal placés) 2 -

() Find the temperature of the chicken soup after half an hour.(To the nearest °C ) 1

- 1
K-

e .
@ Use the substitution U =tanx to evaluate f (tan*xsec’ x)dx 2

x=0

End of Question 12
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Question 13 (15 Marks)

()

®)

©

A particle is moving in a straight line. At time ¢ seconds it has displacement
x metres from the origin 0. The velocity v ms™ is given by v = 2% x

and acceleration is @ ms ™. Initially the particle is 4 metres to the left of the origin.

@) Find an expression for a in terms of x. 1

(ii)  Use integration to show that x =2 — el 3

‘(ii)” Sketch the graphof x =2— 6e! showing the x and{gi intercepts and the

v

horizontal asymptote. R 2

A particle moves so that its distance x centimetres from a fixed point O at time -

t seconds is x = 6sin 2L

)] Show that the particle is moving in simple harmonic motion. 2
(iiy  What is the period of the motion? 1
(i) Find the velocity of the particle when it first reaches 2

3 centimetres to the right of the origin. (Answer to 2 decimal places)

A cylindrical water tank stands on one of its circular ends which has a radius of 4 metres.

Water is pumped into the tank 4t a rate of 1.8’ /min .
)
@ Find the rate at which the level of water in the tank is rising. 2
( Answer to 4 decimal places)
() Atwhatratein 1’/ minwould waterneed to be pumped into the tank for the

water level to rise at 15mm /sec? 2

End of Question 13

Start a new booklet. Marks

The Scots College- 2012 Trial HSC Fxamination

Question 14 (15 Marks)

Start a new booklet.

Mathematics Fxtension-1

Marks
\‘

() When served from the baseline, a tennis ball leaves the middle of the racket 3 metres above the

ground with a velocity of 5(')ms_1 at an angle of 15 below the horizontal. The origin 0 is

defined as where the ball leaves the racket and the horizontal and vertical equations of motion

are.J_&=Oand.}-1=—lO.

YA
0 Horizontal &
15 -
V=50ms™
-3 Ground:

(®)

®
(i)

(iid)

@

)

Show that X = 507 c0815 and y = —5¢> —50¢5in15 are the horizontal and vertical

coordinates of the ball at time ¢.
Find the time at which the ball strikes the ground,
(Answer in seconds to 3 decimal places)
Given that a tennis court is 24 metres from base line to base line, with the net
at halfway. Would it be possible for this particular serve to be in play?
Discounting net height, justify your answer mathematically.
Find the acute angle at which the ball hits the ground.
’ (Answér to the nearest degree) .
. Find the Cartesian equation of the flight of the tennis ball and show that it is a

parabola with downward concavity.

Given the equation x° +3Wx =—H has 2 equal roots.
Prove that —4W*> = H*

Ind of Examination
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