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TRIAL HIGHER SCHOOL CERTIFICATE
EXAMINATION

General Instructions

Reading time — 5 minutes
Working time ~ 3 hours
Write using black or blue pen

Board-approved calculators may be

used )

A table of standard integrals is
provided )

All necessary working should be
shown in every question

Start each question in a new booklet
Marks may be deducted for careless
or untidy work

Total Marks — 120

o Atftempt Quéstions 1-10

. All questions are of equal value

| Mark ) _ /120
Rank ) /
Highest Mark 1120

Question 1 (12 m-arks) Use a SEPARATE Writing Bdoklet.
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Evaluate, correct to two decimal places ————.

v43.7+3.19

1

x(x-=3) Cx

Simplify

5
Evaluate > @n-17.

n=3

Solve the simultaneous equations.

2x+y=13
x—y=-7

Solve |2x+1|=5.
Factorise 8x° +27.

Rationalise the denominator of the following fraction.
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Question 2 (12 marks) Use a SEPARATE Writing Booklet,

(a) In the diagram below, 4BCD is a quadrilateral.

Nof to Scale y

A B(-2,6)|"

C(0,3)

D(0>'3)

The equation of the line 4D is 3x+2y+6=0.

() Show that ABCD is a trapezium by showing that BC is parallel to 4D.

(1)
(i)

()

v

‘(Vi)

(b) Pind the equation of the normal to the curve y =x*~5x+1 when x=-1.

The line 4B is parallet to the x-axis. Find the coordinates of A
Find the equation of BC.

Find the length of BC.

Show that the perpeﬁdicular distance from B to 4D is—ﬁ%— .

Hence, or otherwise, find the area of the trapezium ABCD.

2
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Question 3 (12 marks) Use a SEPARATE Writing Bookiet.

(a)  Differentiate the following with respect to x.
@ eh2x.

Gi) 4G +2)°%.

(iif) ”mj‘.'

(b)  Find:
6 2
OR e

@) [2cos6x dx.

(c)  Evaluate:

N 5 3x
9 'I-z x2+1dx'

@) [ sin2xdx
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Question 4 (12 marks) Use a SEPARATE Writing Booklet.
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The gradient of a curve is given by g'(x) = -4+ ?

The ;:urve passes through the point (1, 4). What is the equation of the curve?

Sketch the curve y=cos® x+1 for 0<x <7 clearly showing all relevant -
features.

1
The region enclosed by the curve y = E(«/x—l), the x and y -axes and the

line y = 2 is rotated about the y —axis.

Find the volume of this solid of revolution.

Shade the region in the plane defined by x*+y*<4and y>x-1.
Do not find the coordinates of the points of intersection.

Marks

" Question 5 (12 marks) Use a SEPARATE Writing Booklet.

@

(b)

Let f{x)= 9x(x—2)i
(i)  Find the coordinates of the stationary points and determine
their nature. V
(ii)  Find the coordinates of the point(s) where the curve crosses the axes.
(iif)  Find the coordinates of the point(s) of inflexjon.
(iv) ~ Sketch the graph of y = (), clearly indicating all relevant features.

ABCD is arectangle andEisa point on the diagonal BD such that
AEF is perpendicular to BD.

A B
5
2 B
.
D ‘ _ c

(i)  Provethat AADE is similar to ADBC.

() IfAD =S5cm and DE = 2cm, find the length of the diagonal BD.

Marks




. Question 6 (12 marks) Use a SEPARATE Wiiting Booklet.
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Find the values of m for which the equation x* +(m~2)x+4 =0 has no real

roots.

Consider the parabola 4y =x*—6x+1

2

‘() . BExpress in the form (x—h)* =4a(y—k).

(i)  Write down the coordinates of the vertex.

(iii)  Find the coordinates of the focus. -

Use Simpson’s rule with five function values

[
o Vx4l .

Give your answer correct to 2 decimal i)léces.

@) Find the limiting sum of the geometric series

3
et

3
R (1+45)

@iy  Explain why the geometric series
3 3.
’ — ...

1-3 (1—~/§)2

3+

does NOT have a limiting sum.

Marks

‘Question 7 (12 marks) Use a SEPARATE Writing Booklet. ; Marks
(@ ()  Solve &~ *-1=0. , 1

(i) Sketch y :Vex_z—l , clearly showing all the relevant features. 2
()

15

In the diagram, the shaded region is bounded by y =6x%, y =2x(x—2)(x—4)
and the x-axis. The curves intersect in three places, two of which (0, 0) and A, are
shown on the diagram.

(i)  Find the x coordinate of A. _ 2

(i)  Find the area of the shaded region bounded by y = 6x7, 3

y =2x(x—2)(x—4) and the x-axis.

(¢) A vessel initially contains 100 litres of liquid. It is being emptied and the rate of .

change of volume is fﬂ[_ = —(2 + &J here ¥ is the volome in litres after ¢

_minutes.
(i) - Atwhat rate is the vessel emptying initially? , 1
(i) Find how many litres of liquid remain in the vessel after five minutes. 3

Answer correct to 3 significant figures.
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Questfon 8 (12 marks) Use a SEPARATE Writing Booklet.

(i)  Express z in terms of x.

Marks
(a)  Find the maximum value of the function y =—-16x* +160x—256: 2
The triangle X¥Z has XZ =6, YZ=x, XY=z as shown below. The perimeter
of triangle X¥Z is 16. All measurements are in centimetres.
N .
"X
1
(i) - Using the cosine rule, express ;'2.1'11 terms of x and cos Z. 1
5x-16
(iii) Hence show that cosZ = x3 . 2
: : x
(iv)" Let the area of triangle XYZ be 4. 1
Show that 4% = 9x” sin® Z.
(v) Hence, show that 4 =—-16x" +160x—256. 2
(vi) What is the maximum area for triangle XYZ 7 1
2

©

Letf(x)=1+10%

Show that fE)x f(—x)= f(x)+f(—x).

Question 9 (12 marks) Use a SEPARATE Writing Booklet

(a)

®)

©

Assume the population, P, of Tasmanian devils has been decreasing at a rate
proportional to P due to the infection -of individuals by Devil facial tumour
aP _ .

disease, That is i kP where k is a positive constant.

It was estimated that 130 000 individuals were in Tasmania in 1985. Twenty‘
three years later, in 2008, the estimated number stood at just 10 000.

If the population continues to decrease at- this rate, how many Tasmanian
devils will there be in Tasmania in 20207

‘A particle moves in a straight line such that after ¢ seconds its acceleration
~ functionis % =‘(6z‘ -—2) ms’2. Initially the velocity of the particle is —1ms™ .

(i)  Find the particle’s velocity after 2 seconds.
(ii)  Find the time at which the particle is stationary. .

(ifi) - Find the distance travelled by the particle in the third second of motion.

The diagram shows the graph of y=f (x)

y

.
l -

v: e Tx

(i)  For which values of x is the derivative, f'(x) negative?

()  Sketch the graph y=f'(x).

Marks




Question 10 (12 marks) Use a SEPARATE Writing Booklet.

(a)

®)

Herculé decides to save for a deposit on a new igloo. The Greater Antartic
Savings Bank is offering an interest rate of 7.2% per annum, compounded
monthly. Herculé receives his salary on the first day of the month'and at this
time puts $500 into his savings account.

()  What will be the value of the first $500 invested after 2 years?

(ii) Herculd’s dream igloo requires a deposit of $35000. If he continues to

invest $500 each month from his salary, how long will it take him to be -

able to afford the deposit?

In the diagram above the function y = has a maximum turning point at

(0,4) and passes through (3,1).

2 +a

A rectangle ABCD is inscribed within fhe curve as shown.
OY is the axis of symmetry. -
(i) Find the value of g and b. v
(ii) If Chas coordinates (p,0), find the coordinates of B in terms of p.

24p

- (i) Show that the area of ABCD =—
p 43

}‘\Qllo -’)

(vi) Hence find the exact maximum area of ABCD.

End of Paper
10 -

Marks
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