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TRIAL HSC EXAMINATION 

Mathematics 

General Instructions 

o Reading Time - 5 minutes 

o Working Time - 3 hours 

o Write using a blue or black pen. Black 
pen is preferred 

o Board approved calculators may be used 

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

o Show all necessary working in 
Questions 11-16 

Total marks 

!Section ~ 
Total marks (10) 

o Attempt Questions 1-10 

o Answer on the Multiple Choice 
answer sheet provided on the 
reverse side of this page. 

o Allow about 15 minutes for this 
section 

!Section I~ 

Total marks <o 5 

o Attempt questions 11 - 16 

o Answer on the blank paper 
provided, unless otherwise 
instructed 

o Start a new page for each 
question 

o All necessary working should be 
shown for every question 

o Allow about 2 hour 45 minutes 
for this section 
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Section I 
10 marks 
Attempt Questions 1-10 
Allow about 15 minutes for this section 

Use the multiple choice answer sheet provided for Questions I - I 0. 

2 
I. Evaluate Jim x - 2.x- 3 

x~3 x-3 

(A) 0 
(B) undefined 

(C) 4 
(D) 1 

2. Simplify 

(A) 1 
(B) cot8 

(C) tan8 

(D) -tan8 

3. The quadratic equation x'-kx+3=0 has roots a and/J. 

What is the value of a' fJ + f]'a? 

(A) k-3 

(B) k+3 

(C) -3k 

(D) 3k 

1 
4. Which of the following is a primitive of the function 5 - e'? 

(A) 1 
Sx+-;;+ C 

e 

(B) 1 Sx--+ C eX 

(C) 1 5--+C e2X 

(D) Sx- lnx + C 

3 

Mathematics 
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5. Differentiate I 

2i 
4 

(A) 3 
x 
I 

(B) 3 
x 

(C) 
I 
x 

(D) 
1 

x3 

6. The line y = mx + b is a tangent to the curve y = x3 
- 3x + 2 at the point (-2, 0) . What are 

the values of m and b? 

(A) m=9 and b=-18 

(B) m=9 and b=18 

(C) m=12 and b=-18 

(D) m=12 and b=IS 

7. The table below shows the values of a function f(x) for five values of x. 

I :.) I : I ';' I ~, I ',' I : I 

What value is an estimate for J: f(x)dx using Simpson's rule with these five values? 

(A) 4 

(B) 6 

(C) 8 

(D) 12 

8. Ten kilograms of chlorine are placed in water and begin to dissolve. After t hours the 
amount A kg of undissolved chlorine is given by A= IOe-k'. What is the value 
of k given that A= 3.6 and t = 5? 

(A) -0.717 

(B) -0.204 
(C) 0.204 

4 
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(D) 0.717 

9. The diagram below shows the graph of y = x' - 2x- 8 . 

y 

6 

What is the correct expression for the area bounded by the x-axis and the curve 
y =x' -2x-8 between O :'>X s; 6? 

(A) A= J: x' -2x-8dx+IJ,6 x' -2x-8dxl 

(B) A= J: x2 -2x-8dx+ IJ.' x' -2x-8dxl 

(C) A =IJ: x' -2x-8dxl+ J,6 x' -2x-8dx 

(D) A= IC x2 
-2x-8dxl+ J.' x' -2x-8dx 

10. A OB is a sector of a circle, centre O and radius 5 cm. The sector has an area of 107Z'. 

A 

0 

What is the arc length of the sector? 

(A) 27Z' 

(B) 47Z' 

(C) 67Z' 

(D) 107Z' 

Not to scale 

5cm B 

5 
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Section II 

Total marks (60) 
Attempt Questions 11-16 

End of Section I 

Allow about 1 hour 45 minutes for this section 

Mathematics 

Answer all questions, starting each question on a new sheet of paper with your name and 
question number at the top of the page. Do not write on the back of sheets. 

Question 11 (10 marks) Use a separate sheet of paper 

a) Factorise: m2 
- n2 + 5m - 5n 

b) Find in radians correct to three significant figures, the acute angle 

between the line 2x - 3 y - 5 = 0 and the positive x axis 

43n x]61-3n 
c) Simplify 

g-2n 

5 

d) Differentiate ,J 2 - 3x2 

e) Express 6'15 ~~
1
- in the form a+ bfs where a and b are integers. Fs-2 

End Question 11 

6 

Marks 

2 

2 

2 

2 

2 
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Question 12 (15 marks) Use a separate sheet of paper 

a) In the diagram below A, B, and C have coordinates(!, 5), (7, -5) and(-2, q) 
respectively. C is in the third quadrant and ABCD is a parallelogram. 

y 

NOTTO SCALE 

A(I,5) 

D> ___ ---r 

B(7,-5) 

C(-2,q) 

(i) Show that the equation of AB is 5x + 3 y - 20 = 0 . 2 

(ii) Write down an expression, in terms of q, for the perpendicular distance 
from C to the line AB. 1 

(iii) Find the length of the interval AB. 1 

(iv) Given that the area of ABCD is 100 square units, find the value of q. 3 

b) Ifthepoints(-2a, 3), (a- I, a-2) and (a-3, a+ l)arecollinear, 
find the value of a . 

c) Differentiate sin(2x) + co{;) 
fx 3 +x 

d) Find 2 dx 
2x 

e) By completing the squares or otherwise find the vertex of the parabola 

x 2 -I Ox+ 15 =2y 

End Question 12 

7 

2 

2 

2 

2 
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Question 13 (15 marks) Use a separate sheet of paper Marks 

a) A ship sails 50 km from Port A to Port Bon a bearing of 63°, then sails 130 km 
from Port B to Port C, on a bearing of 296°. 

N 

c ··, 

B 

E 

i) Copy the diagram and mark on it all the given information. 1 

ii) Show thatLABC = 53°. 1 

iii) Find, to the nearest km, the distance of Port A from Port C. 1 

iv) Find the bearing of Port A from Port C, correct to the nearest 2 
degree. 

b) In the diagram, QT II RS and TQ bisects LPQS. 

p 

NOTTO SCALE 

R 

Copy the diagram into your answer booklet, showing this information. 

i) Explain why LTQS = LQSR. 1 

ii) Prove that /:1.QRS is isosceles. 2 

iii) Hence show that PT : TS= PQ : QS 2 

8 
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Question 13 continued Marks 

c) Solve forx: log2 (x+l)+logz{x+3)=3 3 

d) In a geometric sequence the third term is 18 and the seventh term is 1458. 

Find the first term and the common ratio. 2 

End Question 13. 

9 
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Question 14 (15 marks) Use a separate sheet of paper 

a) i) d { }2 2log x Show that - log. x = • 
dx x 

ii) J,
e log x 

Hence evaluate • dx 
I X 

b) A rain water tank which is full is drained so that at time 't' minutes, 
the volume of water Vin litres is given by 

V=500(1- :or for OS tS60. 

i) How much water was initially in the tank? 

ii) After how many minutes was the tank half full? 

iii) At what rate was the. water draining when the time is 58 min. 

c) Lisa has designed a garden bed which consists of a rectangle and a semicircle 
as shown in the diagram. If the perimeter of the garden bed is to be 20 metres: 

h 

2r 

Marks 

1 

1 

1 

2 

2 

i. Find an expression for h in tenns of r. 1 

ii. Show that the area of the garden bed can be given by the formula 1 
2 1 2 A= 20r - 2, - -m- . 

2 
u1. Find the value of r that gives the maximum area and fmd this area. 3 

d) Consider the function 
x2 

J(x)=-2· 
l+x 

3 

2 (1-3x2
) Show that the second derivative of this function is f "(x) - -

(1 +x2 J 
and hence find the values of x for which this function is concave up. 

10 
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Question 15 (15 marks) Use a separate sheet of paper 

a) A quantity of radioactive material decays at a rate proportional to the 
amount, M, present at any time, t. 

Mathematics 

Marks 

(i) Given that M =Moe -kt represents the mass of material in grams at any time I 
t years after the material was produced, show that 

dM 
dt = -kM 

(ii) If initially there was 3500 g of material and after 4 years the mass had 2 
decayed to 2300 g, calculate k, correct to 4 significant figures. 

(iii) Determine the number of years needed for the material to decay to 2 
25% of its original quantity. 

b) A particle moves in a straight line so that its velocity, v metres per second, 

. . . b 3 2 
at time t 1s given y v = ---. 

l+t 

The particle is initially I metre to the right of the origin. 

(i) Find an expression for the position x, of the particle at time t. 

(ii) Explain why the velocity of the particle is never 3 metres per second. 

(iii) Find the acceleration of the particle when t = 2 seconds. 

c) Consider the quadratic equation in x: 

d) 

Find an equation in terms of p, q and r such that the quadratic has real roots 

Give a possible sketch for a curve which has the following defining features: 

When x = -5, 0 and 3, 

dy =0. 
dx 

d2 
Also --f >0 

dx 
for x < -2Yi and x > 1 Yi, 

11 

while 
d2 
-f<o for-2Yi<x< !Yi. 
dx 

2 

I 

2 

3 

2 
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Question 16 (15 marks) Use a separate sheet of paper 

a) TemplT 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 (t years) is given by the function: 

i) Find all the times in the next 12 years where demand will be at its peak 3 

ii) State the amplitude and period of D(t) and sketch its graph for the first 3 

twelve years. 

b) The area of a circle radius r cm, is divided in the ratio 15 :7 by a chord which 

subtends an angle of e radians at the centre of the circle. 

0 
e 

i) Show that the ratio of the areas of the major segment to minor segment is given by: 

27Z' -e + sin t9 

t9-sint9 

ii) Given that 7Z' = 22 
prove that 8 = 2 + sin 8 

7 

Question 16 continues next page 

12 

2 

1 
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c) The sketch of the catenary curve y=.!.(e"' +e-x) is given below. A catenary 
2 

curve is the shape obtained when a chain or rope is strung between two points. 

y 

1 

0 
x 

Calculate the volume of the solid generated when the curve 

is rotated about the x-axis between the ordinates x = -3 and x = 3. 

d) The area bounded by the curve y = tan x , the lines x = 0 and x = i 
and the x - axis is shaded below. 

y 

= tanx 

n 
4 

Evaluate this area correct to 3 significant figures 

End of Examination 

13 
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