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Mathematics

General Instructions
Reading time — 5 minutes
Working time — 3 hours

Write using black or blue pen
Black pen is preferred

Board-approved calculators may
be used

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

In Questions 11 — 16, show
relevant mathematical reasoning
and/or calculations

2014

TRIAL HIGHER SCHOOL CERTIFICATE

EXAMINATION

Total Marks —- 100

Pages 26

10 marks

o Attempt Questions 1 — 10
¢ Allow about 15 minutes for this section

90 marks

*  Attempt Questions 11~ 16 ‘
» Allow about 2 hours and 45 minutes for this
section

Section [

19 marks
Attempt Questions 1 - 19,

Allow about 15 minutes for this section.

Use the multiple-choice answer sheet for Questions 1 - 10.
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1. A drawer co contams prize ribbons for an athletics competition. At a spccxﬁc txme the drawer
contained:
4 blue first place ribbons
2 red second place ribbons
3 green third place ribbons

If three ribbons were selected from the drawer at random, what is the probability that there
would be one of each colour in the selection?
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2. The point 4 has coordinates (2, 7) and B has coordinates (-2, 9).

What are the coordinates of the midpoint of the interval 4B?
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Fully simplify the algebraic fraction: =

x -4
(A) P -2+4
x-2
(B x+2
LHax+4
©) x+2 Y
2
x +2x+4
D) —5F5—
-

i , )
What is the derivative of (3¢+1) ?

A 4y
® 6x(a+1)
© 2ax(32+1)

© 20:(2+1)

3
x ~8

What function would describe the graph shown?

%

of

297

(A}«f y= % cos 3x

(B) » =%sin i

§9/ y=%tan3x

(D) y=%sin2x

The quadratic function 3x” ~ 5x + 2 has roots
Which of the following statements is true?

aand B.



Consider the series 28, 7, %

Find the difference between S and 5.

105
W e
231
@ 2l
35
©
231
D
The region between the functions y = :/_L , Xx=1 and x=2 is rotated about the x-axis.
X
Find the volume of the solid formed.
v
F' &
44 x=1 x =2
3 e .
2 —am
1 - N
T x
. + x
3 ‘ 3

@A)
B
©
(D)

7 In 2 cubic units
In 2 cubic units
Z(ﬁ - 1) cubic units

In w cubic units

9.

10.

The diagram shows the parabola P and it’s tangent at the point A(1, -2).

Parabola P Tangen(

b4 (1, - 2)

Which of the following equations might represent the normal to the parabola at the point 47
(A) x-3y+5=0 ‘

(B) 2x-3y+1=0

(C) x+3y+5=0

(D) x+3-5=0

For what domain and range is the function y = 1 defined?
x—4

(A)" Domain: x24,Range: y>0.
{(B) Domain: x>4,Range: y>0.
{(C) Domain: all real x, Range: all real y,

(D) Domain: x< - 2 x>2 ,Range: y<0.




Section II Question 12 (15 marks) Use the Question 12 writing booklet.
90 marks ‘ ‘ (2) A town called Benora is 15 kilometres away, on a bearing of 065° from another town called
Attempt Questions 1116 Andora. A third town, Calora is 42 kilometres East of Andora.

Allow about Zhours and 45 minutes for this section. (i) Draw a diagram showing this information.

Answer each question in the appropriate writing booklet. Extra writing booklets are available.

In Questions 11 — 16, your responses should include relevant mathematical reasoning and/or calculations. (i) Show that the distance from Benora to Calora is 29 kilometres, correct to the
nearest kilometre.

Question 11 (15 marks) Use the Question 11 writing bookdet.

oy (iii) Find the bearing of Benora from Calora, correct to the nearest degree.
(2) Evaluate ¢ correct to 3 significant figures. 1 ’
D) Solve these simultaneous equations: 2 (b) The points A(-3, 5), B(3, 4), C(6, 2) and D(3, 1) are the vertices of quadrilateral 4BCD.
2x-y=-1 y\
S5x+3y=25 .
A(-3.5)
B(3,4)
{c) Differentiate the following functions: .
. , C(6,2)

() x-4'+2 1 D3, §

(i) 2xcos3x 2
@ I f'x= 6x' +5x~1 and f(-1)=5 , find an expression for f(x) . 2 (i)  Show that the equation of the line passing through B and Cis 2x+ 3y—18=0.

(ii) Show that 4D || BC.
(e} A particle moves so that its displacement from the origin is given by:
x= £+ 7t+8 {where x is displacement in metres and ¢ is time in seconds) )
. (iiz)  Show that the perpendicular distance from point D to the line passing through
(i) Show that the initial displacement of the particle is 8 metres. 1 oJi3
Band Cis T anits.
(i) Af what time will the particle be at the origin? 2

(iv}  Show that ABCD is a trapezium.
® Cousider the quadratic equation Wk t5=0:

(i) For what values of k does the equation have no real roots? 3
(1) Describe the graphof y = 3x%+ kx + 5 when k takes the values found in part {1} i
End of Question 11 Question 12 continues on page 9
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Question 12 (continued}

© Tim was told that sector O4B has an area of -2—%5 square units. The arc 48 is 5—375 units

long. A

¥

ok}

Tim was asked to find the exact values of rand 8.

His working out is shown below:

k3
. icee 25T ()
rt = %E (2‘)
Lr = 3 (2)
2 2
= 5 units

(i) What operation did Tim perform on equations (1) and (2} to get to equation (3)?

(i) What is the value of 67

End of Question 12

k 2

Question 13 (15 marks) Use the Question 13 writing booklet.

(@

(b)

©

Robyn and Maria start jobs at the beginning of the same year. Robyn’s salary is higher than
Maria’s. Both Robyn’s and Maria’s employers pay into their éupcrannualion funds at the
beginning of each month.

Robyn’s employer deposits $550 per month into her superannuation fund which earns

. interest at 0.5% per month. Maria’s employer deposits $520 per month into her

superannuation fund which earns 0.6% per month.

(i) Show that the amount of interest that Robyn’s superannuation eamed in the first
year was $218.48.

(i) Let A, represent the amount after n months. Show that the amount in Robyn’s

superannuation fund after » months is given by:
4, =110550{1.005" —1)

(i)  After how many months will the amount in Maria’s superannuation fund be greater

than the amount in Robyn’s?

Temp4U is an employment agency which specialises in contracting temporary employees.
They have analysed the number of job applications received over the last five years. They
found that the demand (D), measured in hundreds, for temporary employment at time (¢
years) is given by the function:

D=4 sin(g 1) +7
(i)  Find all the times in the next 12 years where demand will be at its peak.

(i) State the amplitude and period of D¢} and sketch its graph for the first twelve

years.

2 —
Evaluate: lim 1———6—32-—8
a2 x-2

End of Question 13
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Question 14 (15 marks) Use the Question 14 writing booklet.

5

(@ Use Simpson’s rule to approximate the area between y = J z—dx—l— , using 4 sub-intervals. 3
1 X+

(b) Four cards, numbered 3, 4, 5 and 6 are used in a game.

3 4 5 6

The four cards are placed face down and each player pays $1 to take a turn to draw two
cards, one at a time without replacement. The two cards make a 2-digit number, with the
first card drawn being the first digit of their number.

If the cards form a number over 60; the player receives $3 back (i.e. they win $2), otherwise
they receive nothing back.

The four cards are then shuffled and replaced for the next tum.

(i) Use a diagram to show all of the possible 2-digit numbers that could be drawn. 2

(i) What is the probability that a player will win on their first tum? 1

(iii) Calculate the probability that a player who brings $5 to play will have 33 left after
2
5 turns?

1z
(©) The diagram shows the graphs of the functions y= ¢ and y=x.The region between these 3

2 functions and the bounds x=0 and x =2 has been shaded.

4 1.
3%
8+ y=e
4 y =X
6+
44
24
t } ¥ X
-2 2 4 8
-2+

Calculate the exact area of the shaded region.

Question 14 centinues on page 12

Question 14 (continued)

@

For the parabola with equation 16(y + 1} = (x— 2)2:

(i)  Find the coordinates of the vertex.
(ii)  Find the coordinates of the focus.

(iif)  Find the equation of the directrix.

End of Question 14
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Question 15 (15 marks) Use the Question 15 writing booklet.

(a) The population of New South Wales in 2009 was 7.13 million. In 2012 the population had
grown to approximately 7.3 million people.

()  Assuming that the growth rate is proportional to the population, i.e. % =kP ,

show that £, the annual growth rate is approximately 0.79%.

(ii) Calculate the expected population of New South Wales in 2019 using this model.

Give your answer rounded to the nearest hundred thousand.

(iti) In what year will the population exceed 10 million?

b The graph shows the displacement (x metres) of a particle at time (¢ seconds). The particle

is moving horizontally.
x

14 4 -

12

-+

10 4

8

6 -

4 -

[ A

(i)  In the first 8 seconds, what is the particie’s approximate maximum distance from

the origin?

(i) Describe the motion of the particle at 4 seconds in terms of its displacement and

N {
velocxtf,““‘ /

L4

\

(iii) Between which times is the particle’s acceleration negative? /
What feannewf the graph tells us this?

/

S /
\ Question 15 'col?&pues on page 14 /

/

Question 15 (continued)

()

(@

Show that the solutions to the eguation:

4cos’B=6¢in@ + & in the domain 0° <0 £ 2nare:

Zin 7 e
a 768
1 - .
Show that ——————=Jn+ 1 ~Jn forall integers n>1.
. J; +.’n+l
End of Question 15
8
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Question 16 (15 marks) Use the Question 16 writing booklet.
(a) A swinging gate is to be constructed from timber palings. It will require a support frame

using 5 pieces of timber: AB, AD, BD, BC and CD.

Question 16 (continued)

() Inthe diagram below: AD|[BC , AE = AB, £BAE =30°, ZBCA =383, ZACD =34°,
ZEBC=138°. ;

AB|CD and AD||BC. AB = CD = x metres. AD = BC =y metres. BD is J3 metres long.
: E

(i) Prove that AB || DC.

(i) Provethat A ABC = A ACD.

(i)  Find an expression for y in terms of x. 1
. . . . © The area bounded by the function y=secx + L , the y-axis and the line x =1 is
(i) Show that the total length (L) of the timber pieces in the support frame is sec x
rotated about the x-axis. .
represented by L = 2(;: +d3-5 +1j—2_3—) . ) 1 '
(iii) The gate will have its maximum strength when the length of its support frame is 4
sec x
maximised. For what value of x will the gate have maximum strength?
X
Question 16 continues on page 16
LY 2 2
(i)  Show that {sec x + Eé{:{) =gec x + cos x +2.
(i1}  Find the volume of the solid formed, given that: cos'x = %(ces 2x + 1},

End of Paper
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