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TRIAL HIGHER SCHOOL CERTIFICATE EXAMINATION

2003

{eneral Instuctions

Reading time - 5 minutes
Working time - 2 hours
Write using black or blue pen
Board-approved calculators may be
used

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

o All necessary working should be
shown in every question

Total marks - 84

» Attempt Questions 1 -7
=  All questions are of equal value
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Question 1 (12 marks)

(a) Fully factorise x° —3x° —10x + 24

(b} Differentiate (i) cos™' 3x

(i) cos’ x

fad

{c} Soive

X —

{d) Find, giving vour answer to the nearest degree, the acute angle betwesn

thelines x~y~3=0 and x~-3y+1=0 .

(¢) Sketchthe function y=4sin~ 2x showing clearly the domain and range.

Question 2 (12 marks) Start a new page.
(a) Find the coordinates of the point P | which divides the interval from

A(-1,8) to B(13,3) internally in the ratic 5:2.

{b) Evaluate () jj

dx
V16 -x*

o 2x . o
(i I dx  using the substitution v =1-2x
- 2x

() () Sketch y= 2x-3]

(i1} Using the above sketch, or otherwise, determine the values of 71 for which

the equation é 2x -3 ! = mx has 2 solutions

L 1—cos2nx
d} Given that sin {27 — Dy = o
( ; ( ) 2sinx
fnd j‘ {— c.os 4x e
2sin x
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Question 3 (12 marks) Start a new page.

{2} Prove by Mathematical Induction that

5%+ 20017 isa muliiple of 3 for all positive integers 7.

(b) Consider the curve y = {1+ 2x}e™".

{i) Give the coordinates of the v intercept.

(il} Where does the curve cross the x axis ?

(111} Find the coordinates of any stationary points and determune their nature.

. : . 1
(1v) Show that there is a point of inflexion where x = —2— .

(v) Draw a neat sketch of the curve showing all the important features.
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Question 4 (12 marks) Start a new page.

(a) A particle is moving about the origin in Simple Harmenic Motion.

After ¢ seconds its displacement in centimetres from the ongin
ig given b 5 3+ —

; : = -+
isgivenby  x=5cos{37- 3}

(i) By differentiation, show that the acceleration of the particle

can be expressed in the form  — X
(i1} State the ampilitude of the motion.

(iii) State the period of the motion.

(iv) Find the distance travelled by the particle in the first m,if, seconds.
3

(b) Scive 3sinf —~cosf =2 for 6 <H<360°

giving vour answers to the nearest degree.

{c) Attime ¢/ minutes, the temperature 7° Celsius of an object is given by

T =24-22¢" where £ is a constant.

After 5 minutes the temperature of the object has risen from 2° C 10 13° €.

(1) Find the exact value of £ .

(it} Find the temperature of the object after 10 minutes,
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Question 5 (12 marks) Start a new page. Marks

tad

(2) The volume of a cube is increasing at the constant rate of 10 cm’ /sec.

Find the rate at which the surface area is increasing when the volume is 125 em” .

. 3 ) &
(b) Given that sin § = g and & is acute, find the exact value of tan 5 3

Justify your answer.

(¢) The tangent to the parabola x° =4ay at the variable point P{2ap, ap”)

cutsthe x axisat {J andthe y axisat R.

(i) Show that the equation of the tangent at P is givenby y— px+ap’ =0. 2
(if) Find the coordinates of ¢J and K. 2
(iil) Find the cartesian equation of the locus of M | the midpoint of OR . 2

Lh



(Question 6 (12 marks) Start a new page. : Marks

(a)

In the diagram AB is a diameter of the circle.

The chord BP of the circle is produced to meet, at 0, the tangent fo the circle at 4.

The tangent to the circle at £ meets AQ at X .

Ll

(i) If ZABP =0, show that AXPQm%mﬁ.

Lad

(i) Show that X is the midpoint of AQ .

%) Find j sin* 10x dx ]

LS

9
{c}) Thefunction f{x) isdefinedby f{x)=x—— ,for x>0 .
x

Evaluate f 7 (2)



Question 7 (12 marks) Start a new page.

{a} The veloeity of a particle moving in a straight line is given by

de

~ =1+ x" where x isthe displacement, in metres, from the origin
H

and 7 is the time in seconds. Initially the particle isat x =1.
(i} Find an expression for the acceleration of the particle n terms of x.

(ii) Find an expression for the displacement of the particle in terms of ¢ .

(b) A projectile is fired from ground level with an initial velocity V7 m/ s atan
angle of elevation of o to the horizontal. The only force acting on the projectile is
gravity which equals g m/s”.

{i} Derive expressions for the horizontal and vertical components of displacement

from the point of projection as functions of 7, where ¢ is the fime in seconds

since the projectile was fired.

(it Derive an expression for the time of flight assuming the projectile lands at ground level.

(i1} At the instant the projectile is fired, a target moving at a constant speed of 4 /s
ataposition b metres horizontally from the point of projection, starts moving away
from the point of projection in the same honzontal direction that the projectile
is moving, Show that for the projectile to hit the target }7 and « must satisfy

the equation * sin 2 — 24V sina —bhg =0

Marks

Lo

Lad



STANDARD INTEGRALS

| x" e

cosardy

sinaxdx

J
J

secax tan ey dy

’ 1
{.ﬁfm?ﬁr
N+

I

1
= —88cdax,
a

NOTE
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-+l
Inx, x>0
L o
—e™ . g # 0
a
i, ,
—sinax, a=0
a

1
——gosax, a#0
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1
—tanay, a#0
a

a#0

Inx=log, x,

x>0
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