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DIRECTIONS TO CANDIDATES :

*

*

*

ALL questions may be attempted.

ALL questions are of equal value.

All necessary working should be shown in every question.

Full marks may not be awarded for careless or badly arranged work.
Approved slide rules or calculators may be used.

Table of standard integrals is provided.

The answers to the ten questions in this paper are to be returned in separate writing sheets
clearly marked QUESTION 1, QUESTION 2 etc. on the top of the sheet..

If required, additional writing sheets may be obtained from the examinations supervisor upon
request.

Students are advised that this is a Trial Examination only and cannot in any way guarantee the content or the format of the
Higher School Certificate Examination. However, the committees responsible for the preparation of these ‘Trial
Examinations’ do hope that they will provide a positive contribution to your preparation for the final examinations.
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QUESTION 1 Use a separate writing sheet
(a)  Find the value of log; 9
() simpliy 5 - L2
3 5
©

Find the primitive function of 4 + ./x-

(d) Find [@x- 7 dx
(e)  Express ,/?2— with a rational denominator.
& Find the limiting sum of the series
3,89 .27
1+4+16+64 + ..
(2)

How much will $6 000 accumulate to at the end of five years if it is invested
in a fund which pays an interest rate of 4% p.a. compounded quarterly?

Cont....

Marks




QUESTION 2 Use a separate writing sheet

In the diagram O(0,0), A(1,5), B(8,~2) and C(7,~7) are the vertices of quadrilateral
OABC.

y
; A(1,5)

B(8,-2)

C(7,-7)

(DIAGRAM NOT DRAWN TO SCALE)

(a) Find the midpoint of the interval joining AC.

(b) Find the gradient of AB.

(c) Show that the equation of AB is x+y = 6

(d) Find the exact length of AB.

(e) Show that AB is parallel to OC.

® Explain why OABC is a parallelogram.

(g) Find the exact perpendicular distance from O to AB.

(h)  Hence find the area of parallelogram OABC.

Marks

Cont....




QUESTION 3 Use a separate writing sheet Marks

(2)

(b)

(c)

Differentiate: 6
0  Yx
(11) (ex _ e—x )2

| x+2

(iit) In_ [x — 1]

- 4

A
B C D
(DIAGRAM NOT DRAWN TO SCALE)
ABC is an equilateral triangle. BC is produced to D so that BC = CD.
(i) Copy the diagram onto your answer sheet and mark on it all given
information.
(i)  Prove that ZBAD = 90°
3

Evaluate J e * dx 2

2

Cont....




QUESTION 4 Use a separate writing sheet

(a)  Two cards are chosen at random from the four cards shown below.

-1 0] 1 2

(i) Using a tree diagram, or otherwise, list all the possible outcomes.
()  What is the probability that the sum of the numbers on the cards
chosen is zero?

(b)  Find the equation of the normal to the curve y = x sin x at the point [g’ é[-}

(0 . g

x’ﬂs"(

7

-7/2 0 7/4 /2
(DIAGRAM NOT DRAWN TO SCALE)

The shaded region which lies between the x axis and the curve y = secx

fromx=0to x = %is rotated about the x axis to form a solid.

Find the volume of the solid.

(d) Prime land along a foreshore is to be reclaimed and developed as part of 2
housing estate. A plan of the land to be reclaimed is shown below:

T

1200m

1500m

700 m
1200m
1

, oo

150 m 150 m 150 m 150 m
(DIAGRAM NOT DRAWN TO SCALE)

Use Simpson’s Rule with five function values to find an approximation of the
area of land to be reclaimed.

Marks
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QUESTION 5 Use a separate writing sheet

(a) A straight road was constructed to cut a dangerous bend on a country road.
It was found that the bend was part of an arc of radius 170 metres and the
straight road was 250 metres long.

(DIAGRAM NOT DRAWN TO SCALE)

(i) Use the cosine rule to find the size of 8 correct to the nearest degree.

(ii)  Find the distance by which the old road was shortened. Answer
correct to the nearest metre.

W
b For the curve y = 2x° - 6x° - 18x + 1:
)
(1) find the stationary points and determine their nature.

(i)  for what values of x is the curve rising?

(iii)  sketch the curve in the domain -2<x <3

Marks

Cont....




QUESTION 6 Use a separate writing sheet Marks

(2)

(b)

The population of a small country town is decreasing at an increasing rate. 2
Given that N is the population of the town at a given time ¢, what

dN N,
does this statement imply about ar and 53 g7 ?

During a week, the expected amount of time A minutes that a high school 5
student spends on Maths homework is determined by the equation:

A = 20" where ¢ is the year the student is in.
In Year 7, students are expected to spend a total of 120 minutes on Maths
homework each week.
(1) Find the value of k correct to 3 decimal places.
(i) At what rate is the expected amount of time spent on Maths

homework increasing when a student is in Year 10? Answer correct

to the nearest minute/year.
(i)  How many more minutes is a Year 12 student expected to spend on

Maths homework than a Year 7 student. (Answer correct to the

nearest integer)

The shaded region OAB is bounded 5

by the parabolasy = x* and
y=2 - x* and the x axis from x = 0

tox=/2

(i) B is the point of intersection of
the two parabolas in the first
quadrant. Find the co-ordinates
of B.

(ii) Calculate the area of the
region OAB. Give your answer
correct to 2 decimal places.

Cont....




QUESTION 7 Use a separate writing sheet

(a)

(b)

()

The graph of y = f(x) passes through the point (2,5) and f(x) = 6x* - 8.
Find the equation of the curve.

Jihan is planning to go on a holiday to Fiji in 12 months time. In the first
month, she decided to deposit $15 into a savings account. In the second
month, she deposited $30 into the account. She continued to increase the
amount deposited by $15 each month.

(i)  Show that she will deposit $180 in the twelfth month.

(i) ~ How much will she have deposited into the account at the end of
twelve months?

V m/s
A

0 1 2 3 ’t (in seconds)

The velocity-time graph of a particle starting from rest at the origin is shown
in the diagram.

(i) When is the particle at rest again?

(i)  Does the particle change its direction during the motion? Give
reasons.

(i)  Give the first time that the acceleration of the particle is zero.

(iv)  Give a physical interpretation of the shaded area bounded by the ¢
axis and the curve.

v) Copy this diagram onto your answer sheet.

(vi) On this diagram, change the vertical axis to x and sketch the
displacement-time graph of the particle.

Marks
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QUESTION 8 Use a separate writing sheet

(a) Forthecurve y =In(x - 2):
(1) write down its domain

(ii)  sketch the curve

(b) (i) On the same coordinate axes, draw the graphs of y = cos 2x
and y = sinx for 0 <x <27 '

(i)  Find the number of solutions to the equation cos 2x = sinx in the
domain 0 <x <27

(c) Joe deposited $20 000 at the beginning of January into an account which paid
interest at the rate of %% per month compounded monthly. He withdrew $50
each month from the account immediately after the interest was paid.

(1) How much money did he have in the account immediately after
making the first withdrawal?

(ii) Show that after making the nth withdrawal, his balance in the account
is given by the expression:

$(10 000 x 1.005" + 10 000)

(i)  Find the minimum number of withdrawals needed for his account
balance to show at least $50 000.

Marks

Cont....
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QUESTION 9 Use a separate writing sheet Marks

(@) Using log 2 = 0.387 and log 3 = 0.613, find the value of log 12. 2

(6)  Ina touch football competition between the Red team and the Gold team, on 3
average the Red team has won 3 games out of every 4 games.

(i) Find the probability that the Red team wins the next two games.

(i)  In the next three games, what is the probability that the Red team
wins more games than the Gold team?

J5° i 453
F'L 1 metre
1/

(DIAGRAM NOT DRAWN TO SCALE)

A trough of depth 4 metres and length 1 metre was constructed out of
~ stainless steel sheeting. The cross-section of the trough was an isosceles
trapezium with the acute angles being 45 ° each. The width of the bottzom of
tie trough was a metres. The area of the cross-section measured 60 m".
60

@A) Show that a = B oh

b . . \ .
(i)  Show that the amount of stainless steel, A inm?, required to
construct the trough was given by

A=-6hﬂ-h+2fz/2‘+120

(i)  Find the depth of the trough, to the nearest mm, if the amount of
stainless stee] used is kept to a minimum.

Cont....
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QUESTION 10 Use a separate writing Sheet

(a)
12cm
A B
9 cm
M
=
D -C

(DIAGRAM NOT DRAWN TO SCALE)

ABCD is a rectangle with AB = 12cm, AD = 9cm and AM is perpendicular
to BD.

(i) Copy the diagram onto your answer sheet.
(1) Find the length of BD.
(iii)  Prove that AABM ||| ADBA.

(iv)  Hence find the length of BM.

Marks

Cont....




(b)

12

Two particles P and Q are moving along a horizontal line.

At any time ¢ seconds, the position of particle P is given by x = e' and the
position of particle Q is given by x = 1+ 6¢' . The diagram below shows the
position of particle P, x metres, at any time ¢ seconds.

x
(in metres)

0 >
t
(in seconds)

(DIAGRAM NOT DRAWN TO SCALE)

(i) As time increases indefinitely, what position does the particle Q
approach? |

(i)  On a pair of coordinate axes, sketch the path of particle Q.

(iii)  Calculate the position where the two particles meet.

. (iv)  Explain why P and Q will never travel at the same velocity.

END OF EXAMINATION

Marks
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