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HIGHER SCHOOL CERTIFICATE
TRIAL EXAMINATION

Mathematics

This is a TRIAL PAPER only and does not necessarily reflect the content or format of the
Higher School Certificate Examination for this subject.

General Instructions Total marks — 120
e Reading time — 5 minutes e Attempt Questions 1-10
e Working time — 3 hours e All questions are of equal value

e Write using black or blue pen
e Diagrams should be drawn in pencil

e Board-approved calculators may be
used

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

e All necessary working should be
shown in every question

e Start each question in a new booklet




Total marks — 120
Attempt Questions 1-10
All questions are of equal value

Answer each question in a SEPARATE writing booklet. Extra writing booklets are available.

Marks
Question 1 (12 marks)
(@  Evaluate In 27 correct to 2 decimal places. 2
(b)  Solve |x+4|=3. 2

o 3 5
c Simplify — - . 2
© plify x—-1 X+1
(d) Solve: /3tanx =—1for0< x < 2r. 2
(e) Rationalise the denominator of ! 2
J3-2
) Find a primitive function of 2 + 1 : 2
X
End of Question 1

Higher School Certificate Trial Examination, 2010 page 1

Mathematics



Marks
Question 2 (12 marks) Use a SEPARATE writing booklet.

(@  Differentiate:

(i) y=e” (3x—2). 2
(i)  y=log, (2x +5). 2
(b)  Find Jsec2 3x dx. 1
(c)  Find the equation of the normal to the curve y = x> — 4x at the point (1, —3). 3
3
(d) Evaluate > (-1) (r+2)°. 2
r=1
(e)  Find the value of k if the sum of the roots of x* — (k —1) x + 2k =0 is equal to 2

the product of those roots.

End of Question 2
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Question 3 (12 marks) Use a SEPARATE writing booklet.

Marks

() Y 4
e B
NOT
TO
A(-5,5) SCALE
e C(13)
> X
@)
D(-4,-2)

The diagram shows the points A(-5,5) and C(1, 3) and D(-4, —2).

B is a point on the y-axis.

Q) Find the gradient of AC. 1

(i) Find the midpoint of AC 1

(i) Show that the equation of the perpendicular bisector of AC is 1

3x-y+10=0.

(iv)  Find the co-ordinates of B given that B lieson 3x — y +10=0. 1

(v)  Show that the point D(~4, —2) lieson 3x — y +10=0. 1

(vi)  Show that ABCD is a rhombus. 2
(b) (1) On the same set of axes sketch the graphs y =4 — x* and y =3. 2

(i) The graph y =3 cuts the parabola at A and B. Find the 1

co-ordinates of A and B.
(ili)  Calculate the area enclosed by the graphs y =4 — x*> and y =3. 2
End of Question 3
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Marks
Question 4 (12 marks) Use a SEPARATE writing booklet.

(@) Write down three inequalities to describe the shaded region shown below. 2

y

AN

>~
N

3X+2y-6=0

(b)  Consider the function defined by f(x)= x> —6x* +9x + 2.

0) Find '(x). 1
(i) Find the coordinates of the two stationary points. 2
(iii)  Determine the nature of the stationary points. 2
(iv)  Sketch the curve y = f(x) for 0 < x <4 clearly labelling the 2

stationary points.

(V) Apply the Trapezoidal Rule with 5 function values to find an 3
approximation to an area between f(x)=x* —6x* + 9x + 2
and the x-axis between x =0 and x=4.

End of Question 4
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Marks
Question 5 (12 marks) Use a SEPARATE writing booklet.

@) By using the substitution of y =5 solve for x the equation 2
25" — 26(5" )+ 25=0.

(b)  Sketch the curve that has the following properties. 3

for all real x.

(c)  Solve 2log, x = log, 2 + log, (x + 4). 3
. d
(d) ()  Show that ™ (xlog, x)=log, x +1. 1
X
(ii)  Hence evaluate J (log, x) dx. 3
1

End of Question 5
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Marks
Question 6 (12 marks) Use a SEPARATE writing booklet.

(@)  Calculate the area of the region enclosed by the graph of y =cos2x, the 2

x-axis and the ordinates at x =0 and x = Z.

(b)  Tom is an enthusiastic gardener. He planted a silky oak tree three years ago
when it was 80 centimetres tall. At the end of the first year after planting,
it was 130 centimetres tall, that is it grew 50 centimetres. Each year's growth
was then 90% of the previous year's.

Q) What was the growth of the silky oak in the second year? 1
(i) How tall was the silky oak after three years? 1
(it1)  Assuming that it maintains the present growth pattern, explain 2

why the tree will never reach a height of 6 metres.

(iv)  Inwhich year will the silky oak reach a height of 5 metres? 2

(c)  ABC isaright-angled triangle in which ZABC =90°. Points D and E lie
on AB and AC respectively such that AC is perpendicular to DE.
AD=8cm, EC=11cmand DB =2 cm.

A

NOT
TO

SCALE
8cm E

D 11 cm

2cm

Q) Prove that AABC is similarto AAED . 2

(i) Find the length of AE. 2

End of Question 6
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Marks
Question 7 (12 marks) Use a SEPARATE writing booklet.

. ... 2sec® A-2
a Simplify ——M— 2
@) plity 2tan A

(b)  The diagram represents an archway of a building that is 5m high and 6m wide.
The curved part is in the shape of a parabola with vertex 3m above the ground.

y

5m %X

I om I

m

Use the axis shown in the diagram to:
Q) show that the equation of the parabolais y = —%xz + 3. 1

(i) find the shaded area. 3

(c)  The College gardener knows that the probability of a seedling growing to
maturity is 0.95.

Q) If the gardener plants 2 seedlings, what is the probability that both 1
will survive to maturity?

(i) If the gardener plants 5 seedlings, what is the probability that at 2
least one seedling will die before reaching maturity?
Express as decimal correct to 2 decimal places.

(iii)  If the gardener plants n seedlings, what is the maximum value of 3

n if the probability that at least one seedling will die before
reaching maturity is less than 0.5?

End of Question 7
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Marks
Question 8 (12 marks) Use a SEPARATE writing booklet.

(@  For the function y =3cos 4x — 5sin x, find the value of k if 3

2
y+3 2’=kcos4x.
X

(b) (i)  Sketchthe curve y=In (x —1) clearly showing the x-intercept and 2
the asymptote.
(i) The region enclosed by the curve y =1In (x - 1) and the lines x =0, 3

y=0 and y =In3 is rotated about the y-axis to form a solid of
revolution. Find the volume of this solid.

(c) Jane and Ruby play a tennis match against each other. The probability in any

set that Jane wins is g The first player to win 2 sets wins the match.

Q) Find the probability that the match ends at the second set. 1
(i) Find the probability that Jane wins at least one set. 1
(iit)  Find the probability that the person who wins the first set goes on 2

to win the match.

End of Question 8
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Marks
Question 9 (12 marks) Use a SEPARATE writing booklet.

(@)
Garden NOT
TO
A B SCALE
5m

A water sprinkler covers a circular lawn area of radius 10 metres.
The sprinkler (O) is placed 5 metres from a rectangular garden bed.

Q) Garden stakes are placed at A and B. 1

Show that Z/AOB = 2?7[ radians.

(i) Show that the total perimeter of the lawn area covered by the 2

. . 407
sprinkler is 3 m.

(iii)  Show that the area of the lawn that the sprinkler will cover is 3
2007 253 m?.

(b)  Savannah buys a Porsche for $320,000 and agrees to pay it off at the same
amount each month over 8 years. The interest rate is 15% per annum,
reducible monthly.

Q) If the monthly repayments are $M , and $A, is the amount owing 1

after n repayments, show that the amount owing (in dollars) after
the second repayment is given by:

A, = 320000x1.0125° —1.0125M — M

(i) Hence find the amount of each monthly repayment. 3

Question 9 continues on page 10
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Marks
Question 9 (continued)

(c)  For what values of p does the equation sin x = px have two solutions in 2
the domain 0< x<r.

End of Question 9
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Question 10 (12 marks) Use a SEPARATE writing booklet.

Marks

(@)  Find the co-ordinates of the vertex of the parabola y*> —6y —9x —9=0. 2
(b)  John puts $2 000 into a superannuation account on his 40th birthday.

He continues to do this on his birthday up to and including his 60th birthday.

The interest he earns is 10% pa compounded yearly.

On his 61st birthday he moves the accumulated amount into an account

which earns 8% pa compounded yearly.

He will collect his accumulated amount on his 65th birthday.

Q) How much does the first $2 000 accumulate to when John celebrates 1

his 61st birthday?
(i) How much will John collect on his 65th birthday? 3
Question 10 continues on page 12
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Marks
Question 10 (continued)

(©) It is desired to construct a cable link between two points L and N, which are
situated on opposite banks of a river of width 1km. L lies 3km upstream from N.
It costs 3 times as much to lay a length of cable underwater as it does to lay the
same length overland. The following diagram is a sketch of the cables,
where @ is the angle where NM makes with the direct route across the river.

N
NOT
TO
' SCALE
RIVER ' 1 km
L M T
Q) Prove MN =sec# and MT =tané. 1
(i) If segment LM costs ¢ dollars per km, prove that the total cost (T) of 2
laying the cable is given by
T =3c—ctand + 3csecéd.
(i) At what angle should the cable cross the river in order to minimize the 3
total cost of laying it.
End of Paper
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