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SECTION I - 10 marks 

o Attempt Questions 1-10 

o Answer on the Multiple Choice answer sheet 

provided 

o Allow about 15 minutes for this section 

SECTION II - 90 marks 

o Attempt Questions 11-16 

o Answer on the blank paper provided 

o Allow about 2 hours and 45 minutes for this 

section 
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It does not necessarily reflect the format or 

the contents of the 2014 HSC Examination 

Paper in this subject. 



Section I 

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

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

1 Which of the following is equal to 
1 

? 
2J3 +-Ji . 

(A) 
2J3 --Ji 

14 

(B) 
2J3 +-Ji 

14 

(C) 
2J3 --Ji 

10 

(D) 
2J3 +-Ji 

10 

2 The fourth term of an arithmetic series is 27 and the seventh term is 12. 

What is the common difference? 

(A) 5 

(B) -5 

(C) 13 

(D) -13 

3 The quadratic equation x2 - 3x + 5 = 0 has roots a and f3. 
What is the value of 2a2 fJ + 2afJ2 ? 

(A) 15 

(B) -15 

(C) 30 

(D) -30 



4 The primitive function of x-2 - 2 is: 

(A) 

(B) 

(C) 

1 
--2x+C 
X 

1 
---2x+C 

X 

1 
--2x+C 
3x3 

(D) --1--2x+C 
3x3 

5 The diagram shows the region enclosed by x 2 + y 2 = 4 and x + y = 1 

-2 X 

x+y = 1 

-2 

Which of the following pairs of inequalities describes the shaded region in the diagram? 

(A) x2 + y 2 s 4 and x + y s 1 

(B) x2 + y 2 s 4 and x + y 2 1 

(C) x2 + y 2 2 4 and x + y s 1 

(D) x2 + y 2 2 4 and x + y 2 1 



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 cupboard. What is the probability both mugs are the same colour? 

(A) 

(C) 

28 

121 

56 

121 

(B) 

(D) 

49 

121 

65 

121 

7 In the diagram, the points A, B, C, D, E, F and G lie on the curve y = f(x). 

Points B, D and Fare stationary points, and points C, D and E are points of inflexion. 

y 

F 

B 

Which point corresponds to the description 

(A) B (B) c (C) D (D) F 



8 Boxes are stacked in layers, where each layer contains one box less than the layer below. 

9 

10 

There are six boxes in the top layer, seven boxes in the next layer and so on. There are n 
layers altogether. Which of the following is the correct expression for the number of boxes 

in the bottom layer? 

(A) n+5 (B) n+6 

(C) 6n-1 (D) 6n-5 

ex 
What is the derivative of 2 ? 

X 

(A) 
2x 

(B) 

(C) (D) 

What are the solutions of cos2x = _!_ for -rc::;; x::;; rc? 
2 

(A) 
rc 5rc 5rc ;r 

x=------
6'6' 6' 6 

(B) 
rc llrc 11Jr ;rc 

x=- ------
12 ' 12 , 12 ' 12 

(C) 
7r 5Jr 7;r 1l;r 

x=----
6'6'6'6 

(D) 
J( 11;rc 13;rc 23;r 

X=-------
12' 12 ' 12 ' 12 



Section II 

90 marks 

Attempt Questions 11-16 

Allow about 2 hours and 45 minutes for this section 

Answer each question on the writing paper provided. 

Question 11 (15 marks) 

a) Factorise 3x2 - 2x- 5 . 2 

b) Solve j2x-3j:::; 7. 2 

c) Find the equation of the normal to the curve y = 2x2 - 5x + 1 at the point where x = 2. 3 

d) Simplify 2 

e) Differentiate 2 

f) Differentiate 
tanx 

2 
X 

g) Solve log4 32 = x . 2 



Question 12 (15 marks) 

a) Differentiate the following: 

i) 2 2x x e 2 

ii) m(x'-5J 2 
x+3 

b) Simplify 
sin(; -e) 

2 
sin(n--B) 

c) Find an expression for the limiting sum of the geometric series given below. 2 

Express your answer in simplest form. 

. 2 • 4 • 6 fi 0 7r sm x+sm x+sm x+ ...... , or < x <-
2 

d) 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 AB is 3x- 4y + 12 = 0 . 2 

ii) Find the co-ordinates of 0, the point where the line in (i) meets the x-axis. 1 

iii) Prove that ABDC is a parallelogram. 2 

iv) Find the perpendicular distance from 8 to the line CD. 1 

v) Hence, or otherwise find the area of the parallelogram ABDC. 1 



Question 13 (15 marks) 

10 

a) Evaluate _L) x 3n-l . 
n=l 

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

Jr Jr 3;r 
- --

X 0 4 2 4 

f(x) 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. 

ii) Use Simpson's Rule with five function values to evaluate f: xsinx dx, 

correct to two decimal places. 

c) A function y = f(x) has d
2

-;' = 6x- 2 and a stationary point at (3,10). 
dx 

Find f(x). 

d) In the diagram, LBCA = LCAF = 90° and AB = AE = EF. 

B 

i) Copy the diagram onto your answer sheet. 

ii) Prove that LABD = 2LDBC. 

F 

2 

Jr 

0 

1 

2 

2 

3 



Question 13 (continued) 

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

Ship Y is 40 nautical miles from port P and is on a bearing of 12SO. 

N X 

p 

y 

i) Show that LXPY = 60°. 1 

ii) Determine the distance between the two ships, correct to one decimal place. 2 

iii) Find the bearing of ship X from ship Y, to the nearest degree. 2 



Question 14 (15 marks) 

a) Uam, Harry and Zach work independently on a problem. If the respective probabilities 2 

that they will solve it are l, .!_ and ~, find the probability that the problem will be solved. 
4 2 5 

b) Given the equation of the parabola y = x2 + 6x + 6 

i) Find the coordinates of the vertex. 

ii) Find the coordinates of the focus. 

iii) Find the equation of the directrix. 

c) Find the value of m for which the equation (m-l)x2 +3x-3 = 0 has 

one root twice the other. 

2 

1 

1 

3 

d) The region which lies between the curve y = 2-f; and y == x is rotated about the x axis to form a solid. 
2 

i) Find their points of intersection. 

ii) Find the volume of the solid. 

Y. 

e) The diagram below shows the graph of y = f'(x) for x > 0. 

For this graph f'(x) = -1 where a is a positive constant, f(l) = 1 and f(e4 ) = 3. 
ax 

Find the value of a. 

y 

2 

2 

2 



Question 15 (15 marks) 

b) 
dy 

i) If y=2xsin2x+cos2x find 
dx 

7C 

ii) Hence, or otherwise, find the value of J I xcos2x dx. 
4 

· c) Consider the function f(x) = x +_!_. 
4 X 

i) Show that the function is odd. 

ii) Show that there is no value of x for which f(x) = 0. 

iii)~ State the vertical asymptote of y = f(x). 

iv) Find the stationary point/s. 

v) Determine the nature of the stationary point/s. 

vi) Sketch the graph of y = f(x). 

vii) State the range of y = f(x). 

3 

1 

2 

1 

1 

1 

2 

1 

2 

1 



Question 16 (15 marks) 

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

The circle has centre 0 and radius 5 metres. 

The length of the straight edge AB = 5.J3 metres. 

Find the exact area of the garden bed. 

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

She banks $250 at the beginning of every month. 

Interest is paid at the rate of 1% per month compounded monthly. 

i) Show that after n months the value of her investment is given by: 

Sn = 25 250(l.Oe -1) 

ii) How many months will it take for Michelle to achieve her goal? 

c) i) Sketch the curve y = cos(x+ ~) in the domain -2n:::; x:::; 2n. 

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

cos(x+ n)-~ =0 
2 2n 

3 

2 

2 

2 

1 



Question 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 A and the city Sis 8 km. 

The pipeline is to run from S to a point P then underwater toT. The cost of laying the pipeline 

is $75 000 per km on land and $100 000 per km underwater. 

T 

5k:m 

X 

Let AP=x km. 

' p .... 
8km 

s 

i) Show that the length of the pipeline is ,J x 2 + 25 + (8- x). 

ii) Find an expression for the cost C of building the pipeline. 

Coastline 

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

correct to 2 decimal places. 

THE END 

1 

1 

3 



BLANK PAGE 



f n -I. x ax. 

j. l_dx 
X 

f Gosaxdx 

f sinaxdx 

J. ? sec-axdx 

STANDARD INTEGRALS 

= _1._\:n+l. 
n + 1- ' n * -1.; 

= lnx, x > 0 

1 a•·· - e··· a:f::O --a , 

1 . 0 = -smax, a :f:: 
a 

l 
==--cos ax, · a :;t 0 

a 

1 
=-tanax, ·a:f::O 

a 

x :;t: 0, if n < 0 

f secax tanaxdx = lsecax. a :f:: 0 a . 

f -a.-2-~---x-2 dx 
1 -1 X 0 =-tan -, a:f:: · 
a a 

. -1 X . = sin .-, a > 0 ~ - a < x < a. 
a· 

= In x + '\1 x- + a"" ( 
I ? ? ) 

NOTE: lnx =log x, x > 0 
~e. 





Sydney Girls High School 
Mathematics Faculty 

Multiple Choice Answer Sheet 
Mathematics 

Completely fill the response oval representing the most correct answer. 

1. AO BO c• DO 

2. AO Be co DO 

3. AO BO c~ DO 

4. AO B. co DO 

5. AO B~ co DO 

6. AO BO co D~ 

7. AO BO co De 

8. A~ BO co DO 

9. AO BO c~ DO 

10. A. BO co DO 



TRIAL 2014 ANSWERS 

11. 

a) 

b) 

c) 

3x2 -2x-5 

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

l2x-3l ~ 7 

-7 ~ 2x-3 ~ 7 

-4~ 2x~ 10 

-2 ~X~ 5 

y = 2x2 -5x+l 

when x = 2 :. y = -1 

dy = 4x-5 
dx 

atx= 2 

dy =3 
dx 

-1 
The gradient ofthe normal is -

3 

The equation of the normal is 

d) 

e) 

f) 

-1 
y+l = 3 (x-2) 

:.3y+3=-x+2 

:.x+3y+l=O 

a2 X ax-4 

a !-x 

a2+x-4 
= a!-x 

= ax-2-(!-x) 

= a2x-3 

.!!:_(2x2 - 5)7 

dx 

= 7(2x- 5)6 x 4x 

= 28x(2x- 5)6 

tanx 
y=--

X 

dy xsec2 x- tanx 

dx x2 

Feed back 

Some students solved for x .However it is not an equation and the question 
said to facto rise .the equation ask to factorise 

The answer must be in the form -2 ~ x ~ 5 

ax-2 
You must simplify fully and not leave your answer in the form ~ . 

a 

g) log4 32 = x 

4x =32 

:.2x = 5 

5 
x=-

2 



12. a) i) 

d ( 2 2x) - xe 
dx 
= 2x2 e2x + 2xe2x 

or = 2xe2 x ( x + 1) 

i i) 

d ( (x2 -5JJ 
dx ln x+3 

= ~ ( ln ( x 2 - 5) - In ( x + 3)) 

2x 1 

x+3 

b) sin( %-B) 
sin( 7Z'- B) 

cosB 
= 

sinB 
=cote 

c) 

sin 2 e + sin 4 e + ..... 

a = sin 2 e and r = sin 2 e 
s = sin2 e 

OCJ 1- sin2 e 
sin2 e 

= ----,---
cos2 e 

= tan2 e 

d) i) The gradient of AB is 

-1-2 

-1-3 
3 

= 
4 

Some students did not complete the question and left their answers as 

cos B . Also not that sin( Jr- B) =-sin B 
sinB 

The equation of the line pass through C and 

paralleled to AB is 3 
y-3=-(x-0) 

4 
4(y-3) = 3x 

3x-4y+12 = 0 



i i) To find the co-ordinates of 0 substitute y=O into 

3x-4y+12=0 

:.D(-4,0) 

iii) From (i) the pair of lines are parallel i.e. AB//OC 

We need to find the distance AB and DC 

The distance AB = 

The distance DC= 

~(3+1)2 +(2+1)2 

= 5units 

~(0- -4)2 + (3- 0)2 

= 5units 

:.ABCD is a parallelogram. 

iv) The perpendicular distance from B to CD is 

(-1,-1) 3x -4y +12 = 0 

d = l3x(-1)-4x(-1)+12l 

-J3z + 42 

13 
= 

5 

13 
v) From (iii) and (iv) the area is - x 5 = 13 u 2 

5 

1 
Some students incorrectly used use - bh for the 

2 
parallelogram. 
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