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2017
Trial HSC

Assessment Task 4

Mathematics
Reading time 5 minutes

Writing time 3 hours

Total Marks 100

Task weighting 35%

General Instructions

Write using blue or black pen
Diagrams drawn using pencil 
A Board-approved calculator may be used
The Reference sheet is on the last page of 
this booklet

Use the Multiple-Choice Answer Sheet 
provided 
All relevant working should be shown for 
each question

Additional Materials Needed

Multiple Choice Answer Sheet
6 writing booklets

Structure & Suggested Time Spent

Section I 
Multiple Choice Questions

Answer Q1 – 10 on the multiple choice 
answer sheet

Allow 20 minutes for this section

Section II
Extended response Questions

Attempt all questions in this section in a 
separate writing booklet
Allow about 160 minutes for this section

This paper must not be removed from the examination room
Disclaimer
The content and format of this paper does not necessarily reflect the content and format of 
the HSC examination paper.
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Section I

10 Marks

Allow about 20 minutes for this section

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

1 What is 25.09582 correct to 4 significant figures?

(A) 25.09

(B) 25.10

(C) 25.095

(D) 25.096

2 The quadratic equation 2 3 1 0xx has roots and . What is the value of 

?

(A) 4

(B) 2

(C) 4

(D) 2
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3 The semi-circle 29y x is rotated about the x-axis. Which of the following 

expressions is correct for the volume of the solid of revolution?

(A)
3 2

0
9V dx x

(B)
3 2

0
2 9 xV dx

(C)
3 2

0
9V dy y

(D)
3 2

0
2 9 yV dy

4 The curve 3 2 32y x ax has a point of inflexion at 1x . The value of a is:

(A) 6

(B) 3
2

(C) 0

(D) 6
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5 What is the derivative of 41 loge x ?

(A) 3lo4 1 ge x

(B)
5log1

5
e x

(C)
3log4 1 e x

x

(D)
5

5
log1 e x

x

6 The area between the curve 1y
x

, the x-axis and the lines 1x and x b is equal 

to 2 square units. The value of b is:

(A) e

(B) e2

(C) 2e

(D) 3
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7 For which values of x is the curve 3 22f x x x concave down?

(A) 1
6

x

(B) 1
6

x

(C) 6x

(D) 6x

8 What is the angle of inclination of the line 3x + 2y = 7 with the positive direction of 

the x – axis?

(A) 33 41'

(B) 56 19'

(C) 123 41'

(D) 146 19'

9 Solve 3sin
2

x for 3600 x

(A)  or 060  24

(B)  or 030  15

(C)  or 030  21

(D)  or 060  12
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10 Interest rates are increasing at a decreasing rate. 

Which of the following graphs represents the above statement?

(A)                                                                         (B)

(C)                                                                           (D)

END OF SECTION I
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Section II

90 Marks

Allow about 160 minutes for this section

Answer question 11 16 in separate booklets.

Question 11 Start a new booklet 15 Marks

(a) Simplify 6 2(4 2 )p 1

(b) Find the derivative of 2logex x 2

(c) Given that a and b are integers find the values of a and b if 2(5 3 2) a b . 3

(d)

In the diagram 30CAB , 116EDB , and 98AEF .

Find the size of ABC . 2

Question 11 continues on the next page.
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(e) Solve for 0 2x , 22cos 1x . 2

(f) Differentiate 2

3
2 1

x
x

with respect to x leaving your answer in simplest form. 2

(g) Find 29
0

4sec (3 )x dx leaving your answer in exact form. 3

END OF QUESTION 11
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Question 12 Start a new booklet 15 Marks

(a) For the parabola 22 4x y

(i) Find the coordinates of the vertex 1

(ii) State the equation of the directrix of the parabola 1

(b) Consider the quadratic equation 22 4 0x x k

(i) Write down the discriminant of this equation. 1

(ii) For what values of k does 22 4 0x x k have real roots. 1

(c) The velocity of a particle moving along the x axis is given by 2

1
cv b

t
, where b and c are constant. 

Given that the particle has initial velocity 2 ms-1 and its initial acceleration was 4 ms-2,

find the values of b and c.

Question 12 continues on the next page.
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(d) In the diagram A, B, C and D are the points ( 1,0), (2,4), ( 6,0) and ( 2,2) respectively. 

D is also the midpoint of AE.

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

(ii) Find the equation of the circle with centre at B which passes through the  

point A. 1

(iii) Show that the size of CAB is 127 to the nearest degree. 1

(iv) Find the midpoint of BC. 1

(v) Show that the equation of the line BC is 2 6 0x y 1

(vi) Find the perpendicular distance of A from the line BC in simplest exact form. 2

(vii) What type of quadrilateral is ABEC? Give reasons for your answer. 2

END OF QUESTION 12
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Question 13 Start a new booklet 15 Marks

(a) Use Simpson’s Rule, with 3 function values, to find the area between the curve 4

xy xe , the x axis, and the lines 4x and 9x .

Give your answer correct to 2 decimal places. 

(b) The diagram shows a sector with angle at the centre and radius 4 3 cm. 

The arc length is 8 3
3

cm. 

(i) Find the size of angle . 1

(ii) Find the length of chord AB. 2

(iii) Find the exact area of the shaded minor segment. Leave your answer in its 

simplest form. 2

Question 13 continues on the next page.
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(c) Anthony bought a second hand car. Its odometer read 10 500 km on the day he bought 

it.

He drove the car for 250 km in the first week, 270 km in the second week and in each 

successive week he drove it 20 km more than the previous week.

(i) What distance did he drive in the 15th week? 2

(ii) What distance will he drive this car during the first 15 weeks? 2

(iii) In how many weeks will his car’s odometer show 20 620 km? 2

END OF QUESTION 13
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Question 14 Start a new booklet 15 Marks

(a) The sum of the first 2 terms of a geometric progression is 8
9

of its limiting sum. 2

Find the common ratio.

(b) A particle moves in a straight line so that its displacement, x metres from a fixed point 

on a line is given by 25
2

x t
t

, where t is measured in seconds.

(i) Find the particle’s initial position. 1

(ii) Find expressions for the velocity and acceleration in terms of t. 2

(iii) Find when and where the particle is at rest. 2

(iv) What value does the velocity approach as t ? 1

(v) Explain why the particle is never to left of its initial position. 1

Question 14 continues on the next page.
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(c) The number N of bacteria in a culture at a time t seconds is given by the equation

ktN Ae .

(i) If the initial number of bacteria is 25 000, and after 10 seconds there are 2

26 813 bacteria, find the values of A and k.

(ii) Determine the number of bacteria after 30 seconds 1

(to the nearest whole number).

(iii) After what time period will the number of bacteria have doubled? 2

(iv) At what rate is the number of bacteria increasing when t = 30 seconds? 1

END OF QUESTION 14
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Question 15 Start a new booklet 15 Marks

(a) A function is defined by 3 23 9 22f x x x x .

(i) Find the coordinates of the turning points of the graph y f x 4

and determine their nature.

(ii) Find the coordinates of the point(s) of inflexion. 2

(iii) Hence, sketch the graph of y f x , showing the turning points, 3

the point(s) of inflexion and the y-intercept. 

(b) Consider the curve 24 1y x x .

(i) Show that the gradient of the tangent at the point (1, 0) is 4. 1

(ii) Find the equations of the tangent and normal to this curve at the point (1,0) 3

(iii) The tangent and normal cut the y-axis at A and B respectively. 2

If the point of intersection of the tangent and the normal is C, find the area

of ABC .

END OF QUESTION 15
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Question 16 Start a new booklet 15 Marks

(a) Robert borrows $400 000 to buy a house. The interest rate is 6% p.a. compounding 

monthly. He agrees to repay the loan in 30 years with equal monthly repayments of $M.

Let $An be the amount owing after the nth repayment.

(i) If the amount owing after two repayments A2 is $399 201.61, 2

show that his monthly repayment is $M = $2 398.20.

(ii) Show that $479 $7640 6409 1.005n
nA . 2

(iii) After how many months will the amount owing be less than $150 000? 2

Question 16 continues on the next page.
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(b) ABCD is a parallelogram with sides AB = 2a and BC = b. EF is parallel to AB and DC,

and DE = x.

G is the midpoint of AB. The line parallel to EG from F intersects CD at H

where DH = c.

(i) Show that AEG is similar to CFH . 2

(ii) Find an expression for x in terms of a, b and c. 3

Question 16 continues on the next page.

H
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(c) The parabola 2y b ax , where 0a and 0b , is under the curve 2 1
4y

x
.

The parabola touches the curve at two points that are symmetrical at the y-axis, as 

shown in the diagram below. 

Let the two curves intersect at x q .

(i) Show 4 2 4 0aq a b q b . 1

(ii) Hence show that 4b a a . 2

(iii) Hence show 0 4a . 1

END OF EXAM
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