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General Instructions

Reading time — 5 minutes

Working fime — 3 hours '

Write using black or blue pen
Board-approved calculators may be used
A table of standard integrals is provided
at the back of this paper which can be
detached and used throughout the paper
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SECTION | - 10 marks

o

Attempt Questions 1-10

Answer on the Multiple Cholce answer sheet
provided

Allow about 15 minutes for this section

SECTION II - 90 marks

@]

Attempt Questions 11-16

Answer on the blank paper provided

Allow about 2 hours and 45 minutes for this
section ’

Paper In this subject.

This is a Trial paper ONLY.
It does not necessarily reflect the format or
the contents of the 2014 HSC Examination

Section |

10 marks -
Attempt Questions 1-1
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1;-10.

o1
1 Which of the following is equalto ———+ 7?
. ; PN
2132
A —
14
23 +2
B8
14
24342
o 2B
10
23442
o)y —
10
C2 The fourth term of an arithmetic series is 27 and the seventh term is 12.
What is the common difference?
(A) s
{8) -5
(c) 13
Dy  -13
3 The quadratic equation x* —3x+5=0has roots ¢ and 3.

What is the value of 2028 +2a5?

(A) 15
(B) -15
(© 30

(D) -30



6 A cupboard contains 7 white mugs and 4 black mugs. A mug is drawn at random from this cupboard, ‘
and then returned to the cupboard after its colour has been noted. A second mug Is then drawn
at random from the cuphoard, What is the probability both mugs are the same colour?

The primitive function of x™ —21s:

(A) l-2x+C »

x
28 49
v A e B —
@ -1-axsc W o ® o
X .
© y-2eeC o 5 o 5
(3 121 ' 121
(0) ——L—2x+C
3x*
7 In the diagram, the points A, B, C, D, E, F and G lie on the curve =f(x).

)
Points B, D and F are stationary points, and points C, D and E are points of inflexion,

The diagram shows the reglon enclosed by x* +3y* =4 and x+y=1

¥
2
. b\ .
-2 0 1 2 X
z+y=1
-2

Which of the following pairs of inequalities describes the shaded region in the diagram?
(A)  +y*<dandx+yst

dy

-y . ' )
{8) ¥ry sdamdxtyzl Which point corresponds to the description ¥ >0, P =0, ix—i} <07

@) F+y*zdandx+y<i

(D) 4y’ zdandr+y2] A) 8 B c @ b ) F



: Section 11
Boxes are stacked In layers, where each layer contains one box less than the layer below.

There are six boxes In the top layer, seven boxes in the next layer and so on. There are n

90 marks
layers altogether. Which of the following Is the correct expression for the number of boxes Attempt Questions 11-16
{n the bottom layet? Allow about 2 hours and 45 minutes for this section
(A) 5 (8) a6 . Answer each question on the writing paper provided.
\ n
(€ 6n-1 (o) 6n-3

Question 11 (15 marks)

ex
What is the derivative of —37
o a) Factorise 3x*-2x-5.

X 3ex
e
— B
w o B 3
b) Solve [2x-3|<7.
e*(x—-2) (D) e (x* -2x) .
© x x* i ¢) Find the equation of the normal to the curve y =2x* ~5x+1 at the point where x=2.
1 2 x~4
d) Simplify %
a
Whaf are the solutions of cos2x=— for ~-r<x<7?

e) Differentiate  (2x*—5)’.

anx

_x lir Nz 7 ' f) Differentiate

g) Solve log,32=x.

x 1z 137 Bx

IS TRET V)



Question 12 (15 marks)

a) Differentiate the following:

i ) x2 er

i) ln[xhsj
x+3

sin (% - 9)
b) Simplify —m————=

<)

d)

sin(z — )

Find an expression for the limiting sum of the geometric series given below. ’
Express your answer In simplest form.

) . , 7
sin? x-+sin® x+sin® x +......, for 0<x<—2—

Plot the points A(3,2), B(~1,~1) and C(0,3).

i} Show the equation of the line through C and parallel to ABis 3x—4y+12=0 .

ii} Find the co-ordinates of D, the point where the line in (i) meets the x-axis.
iti) Prove that ABDC s a parallelogram.
iv) Find the perpendicular distance from B to the line CD.

v) Hence, or otherwise find the area of the parallelogram ABDC.

Question 13 (15 marks)

10
a) Evaluate Y 2x3"".

n=1

b) Consider the function f(x)= xsinx.

r
4

) 0 0.555 1.571

i) Copy and complete the table above on your writing paper.
Values of f(x)are given correct to three decimal places where appropriate.

se Simpson’s Rule with five function values to evaluate I:xsinx dx,

correct to two decimal places.

2
c) Afunction y= f(x) has % =6x—2 and a stationary point at (3,10).

Find f(x),

d) inthe diagram, ZBCA = ZCAF =90° and 4B = AE =EF.

A = R




Question 14 (15 marks)

Question 13 (continued} a) Liam, Harry and Zach work independently on a problem. If the respective probabilities 2

that they will solve It are %,% and %, find the probability that the problem will be solved.

e) Ship Xis 30 nautical miles from port P and is on a bearing of 065°.-

. . 2
Ship Y Is 40 nautical miles from port P and Is on a bearing of 125°. b) Given the equation of the parabola y =" +6x+6

i) Find the coordinates of the vertex. A ' 2
ii} Find the coordinates of the focus. 1
{il) Find the equation of the directrix. . 1
¢} Find the value of m for which the equation (m—1)x* +3x-3=0 has 3

one root twice the other.

d) The region which lies between the curve y = 2x and y =,§ Is rotated about the x axls to form a solld.

i} Find their points of intersection. _ 2
i} Find the volume of the solid. 2
YA
i) Show that ZXPY =60". 1
li} Determine the distance between the two ships, correct to one decimal place. 2
< o B X
\{
iii}r Find the bearing of ship X from ship Y, to the nearest degree. 2
€) The diagram below shows the graph of y = f'(x)\for x>0, 2

For this graph f'(x)= € where a is a positive constant, f(I)=1and f(e*)=3.
ax

Find the value of a.
Yy

v
v



Question 16 (15 marks)

‘Question 15 (15 marks)

a) A garden bed is in the shape of a circle with a minor segment removed as shown.

a) Solve (log, x’)(logm x)+log,, =0 3 The circle has centre 0 and radius 5 metres.
The length of the stralght edge 4B =5«/§ metres.
Find the exact area of the garden bed.
. . dy
b) i) If y=2xsin2x+cos2x find . 1
. X .
. .4
+ ii) Hence, or otherwise, find the value of focost dx. 2
n
1

‘c) Consider the function f(x)= —z—+—~ .
X

b) Michelle wants to save $20 000 as a deposit for a car.

i) Show that the function Is odd. 1
: She banks $250 at the beginning of every month.
’ i te of 19 t ded thly.
i) Show that there Is no value of x for which f(x)=0. 1 Interest [s paid at the rate of 1% per month compounded monthly
1) Show that after n months the value of her investment is given by:
Iif)’ State the vertical asymptote of y = f(x). 1
- . . S, =25 250(1.01"-1)
iv) Find the stationary point/s. 2 :
li) How many months will it take for Michelle to achieve her goal?
v) Determine the nature of the stationary point/s. 1
vl Sketch the graph of y = f(x). 2
c) i) Sketchthe curve y= cos(x +£j in the domain 27 <x<27.
vil} State the range of y = f(x). : 1 2

ii} Hence, determine the number of solutions to the equation

cos x+1 —-—x—=0 .
2) 2x



“Tluestion 16 (continued)

d) A natural gas pipeline is to be built connecting a coastal city S to an offshore island T
which is 5 km from the closest coastline point A, The distance between Aand the city 5'is 8 km.
The pipeline is to run from S to a point P then underwater to T. The cost of laying the pipeline
is $75 000 per km on land and $100 000 per km underwater.

Ocean
5km
1 |
A % . p s Constline
< Bim >

let AP=x km.

i) Show that the length of the pipelineis «x*+25+(8~-x).

i} Find an expression for the cost C of building the pipeline.

iil) Find where P should be located to minimise the cost of the pipeline,

correct to 2 decimal places.

THE END
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Multiple Choice Answer Sheet
Mathematics

2 O 1 l Completely fill the response oval representing the most correct answer.

. AO BO c@® DO

2. AO B® cO DO

' ® 3. AO BO ¢® DO
Trial Exam Lo ve o e
' 5; AO B® cO DO
6 AO BO cO D@

1 . 7. AO BO cO »®
Solutions RPN
9, AO BO c& DO

1. A® BO CcO DO




TRIAL 2014 ANSWERS
11.

a) 3x* —2x-5

=(x+1)(3x-5)

bl x-3<7
~7<2x-3<7
—-4<2x<10
~2<x<5
c)-
y=2x —5x+1
whenx=2. y=-1
iz2=4x~5
dx
atx=2
@ _,
dx

-1
The gradient of the normal is —

The equation of the normal is
y+1=:31(x_z)
S 3y+3=—x42
Sox+3y+1=0

d) a’ xa*

e) _5; 22 ~5)'
=7(2x—5) x 4x
= 28x(2x - 5)°

f

tan x

y=
X

dy  xsec’ x—tanx

dx %!

Feed back

Some students solved for x However it Is not an aquation end the question
sald to factorise the squation ask to factorlse

The answer must be In the form —2 < x < 5

-2

a
You must simplify fully and not leave your answer In the form ——
a

g) log,32=x

Vel U Malkemat o,
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Question (o
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Quegtion (g
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12.a)1)

% ( e ezx)
=2x"e™ + 2xe™

or =2xe™* (x+ 1)

)]

()
=§;(ln(x2 -5)-In(x+3))
2x 1

¢}

© sin® G+sin' G +....
a=sin*0 and r=sin’@

sin’® @

1-sin® @

__sin19

- =

" cos’ @
= tan”

d)i} Thegradlentof AB Is

Suma students.did not complets the question and left thelr answers as

cos @

sing

Also rot thet sin(7z ~ &) =—sin 8

The equation of the line pass through Cand

paralleled to AB Is 3
y-3= z(x“ 0)

4(y—-3)=3x
3x-4y+12=0

il) To find the co-ordinates of D substitute y=0 into
Ix—-4y+12=0
~.D(—4,0)
ilt} From (i) the pair of lines are parallel i.e. AB//DC
We need to find the distance AB and DC

The dist: AB =
o dlstance G+ +(2+1)

= Sunits
The distance DC = © __4); +(3-0y
= Sunits
- ABCD s a parallelogram .

iv} The perpendicular distance from Bto CD is

(-1,-1) 3x—4y+12=0

. d_|3x(—~1)—4x(—1)+12|
V3244

v) From (iil) and (iv) the area is 1~53—x 5=13 4*

Some students Inserreotly used use %bh fur the

paraftelagram.



