
MATHEMATICS
24 July 2017

General
Instructions

• Reading time – 5 minutes

• Working time – 3 hours

• Write using black pen.

• NESA approved calculators may be used.

• Commence each new question in a new booklet. Write
on both sides of the paper.

• A reference sheet is provided.

• In Question 11–16 show relevant mathematical reasoning
and/or calculations

• At the conclusion of the examination, bundle the booklets used
in the correct order including your reference sheet within
this paper and hand to examination supervisor.

Total Marks:
100

Section 1 – 10 marks (pages 3 - 7)

• Attempt Questions 1 – 10

• Allow about 15 minutes for this section

Section 2 – 90 marks (pages 9 - 17)

• Attempt Questions 11 – 16

• Allow about 2 hours and 45 minutes for this section

NESA NUMBER: . . . . . . . . . . . . . . . . . . . . . . . . # BOOKLETS USED: . . . . .

Marker’s use only.

QUESTION 1-10 11 12 13 14 15 16 Total

MARKS
10 15 15 15 15 15 15 100

This task constitutes 40% of the HSC Course Assessment
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Section I

10 marks
Attempt Question 1 to 10
Allow approximately 15 minutes for this section

Mark your answers on the answer grid provided (labelled as page 19).

1. Evaluate

√
32 − 22

102 × 150
to 3 significant figures.

(A) 0.02

(B) 0.018

(C) 0.0182

(D) 0.0183

2. The graph of y = 2x is given below.

1

2

3

4

1 2−1−2−3
x

y

The solution to 2x = 2x is

(A) x = 0

(B) x = 1

(C) x = 1 and x = 2

(D) x = 2 and x = 4
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3. What is the domain of y = loge(x+ 2) + 3?

(A) x > 2

(B) x > −2

(C) x > 3

(D) x > −3

4. What is the angle of inclination of the straight line x + 2y + 4 = 0 to the nearest
degree?

(A) 27◦

(B) 45◦

(C) 135◦

(D) 153◦

5. Which of the following shows the graph of y = sin

(
2x+

2π

3

)
?

(A)

1

−1

x

y

π
3-π π

−2π
3

(B)

1

−1

x

y

π
3

-π π−2π
3

(C)

1

−1

x

y

−π
3

-π π

2π
3

(D)

1

−1

x

y

−π
3

-π π2π
3
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6. The primitive function of x−3 is:

(A)
x−2

2
+ c

(B)
x2

2
+ c

(C) −x−2

2
+ c

(D) −x2

2
+ c

7. The solutions to cosx =

√
3

2
for −π ≤ x ≤ π are:

(A) x = −π

3
,
π

3

(B) x = −2π

3
,
2π

3

(C) x = −π

6
,
π

6

(D) x = −5π

6
,
5π

6

8. For what values of k does 3x2 − kx+ 3 have no real roots?

(A) k < 6

(B) −6 < k < 6

(C) k < −6

(D) k < −6 and k > 6
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9. The diagram shows the region bounded by the curve y =
√
3 cos 2x and the x- axis

for −π

4
≤ x ≤ π

4

The region is rotated about the x axis to form a solid.

x

y

−π
4

π
4

√
3

y =
√
3cos2x

Which of the following gives the volume of the solid?

(A) V = 3π

∫ π
4

0

cos 2x dx

(B) V = 9π

∫ π
4

−π
4

cos 2x dx

(C) V = 6π

∫ π
4

0

cos 2x dx

(D) V = 6π

∫ π
4

0

cos 4x dx
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10. The diagram below shows the velocity-time graph for a particle moving in a straight
line. When is the particle furthest from its initial position?

(A) Point A

(B) Point B

(C) Point C

(D) Point D
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Section II

90 marks
Attempt Questions 11 to 16
Allow approximately 2 hours and 45 minutes for this section.

Write your answers in the writing booklets supplied. Additional writing booklets are
available.
Your responses should include relevant mathematical reasoning and/or calculations.

Question 11 (15 Marks) Use a SEPARATE writing booklet Marks

(a) Simplify
3x

x+ 2
− 5x− 19

x2 + 5x+ 6
2

(b) Solve 23x−1 =
1

8
2

(c) If
2

1 +
√
5
= a+ b

√
5 find the values of a and b 2

(d) The probability that an item is defective is 0.03. A batch of 600 items is
examined.
How many items from this batch are not defective?

1

(e) Differentiate
5− 3x

1 + 2x

2

with respect to x . 2

(f) Solve 5 + 4x− x2 ≤ 0. 2

(g) Show that sec x× cot x = cosecx. 1

(h) Find the equation of the tangent to the curve y = (2x − 3)5 at the point
where x = 1.

3
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Question 12 (15 Marks) Use a SEPARATE writing booklet Marks

(a) The quadratic equation x2 − 3x+ 10 has roots α and β.

Find α2 + β2

2

(b) Find

∫
x+ 1

x2 + 2x
dx. 2

(c) A boat leaves a port A and sails on a bearing of 130◦ for 10 km
until it reaches a point B. It then heads on a bearing of 250◦ until it
reaches a point C. The original port A is on a bearing of 20◦ from point C.

How far is the boat from the original port A?

2

(d) Find the values of A , B and C if

3x2 + 7x− 2 ≡ A(x+ 2)2 +B(x− 2) + C

2

(e) Find the derivative of y = x3ex+5 with respect to x. 2

(f) On the diagram below, O is the centre of the circle and the line OC makes
an angle of 90 degrees with AB. The arc marked l is 11π cm long and the
radius of the circle is 9 cm.

O

A B
C

l

i. Prove that �AOC ≡ �BOC. 2

ii. Find the reflex ∠AOB. Give your answer in radians. 1

iii. Find the area of the shaded region. Give your answer correct to 2
decimal places.

2
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Question 13 (15 Marks) Use a SEPARATE writing booklet Marks

(a) The focus of a parabola is (1,−4) and the directrix is y = 0. Find the
vertex.

1

(b) The parallelogram ABCD has coordinates A(0, 2) and C(4, 0).

The line AB has the equation 3x − 2y + 4 = 0 and the line BD has the
equation x+ 2y − 12 = 0.

x

y

A(0, 2)

B

C(4, 0)

D

NOT to SCALE

i. Show that the point B has coordinates (2, 5). 2

ii. Find the perpendicular distance of B from AC. 2

iii. Hence or otherwise find the area of the parallelogram ABCD. 2

(c) Solve |2x+ 1| = 3x+ 4. 3

(d) Jenna and Aishani are playing a game with a pack of cards. A standard
pack of cards contains 52 cards and has 4 different suits.

Each player takes turns picking a card from the deck, the cards are
NOT replaced. The winner of the game is the first player to pick a heart
card from the deck. Jenna starts the game.

i. What is the probability that Jenna wins the game on her first pick? 1

ii. What is the probability that Jenna wins the game on her second pick? 2

(e) Find the equation of the locus of all points which are equidistant from the
two parallel lines 3x− 2y + 4 = 0 and 3x− 2y − 8 = 0.

2
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Question 14 (15 Marks) Use a SEPARATE writing booklet Marks

(a) Sketch the region on the Cartesian plane for which the following
inequalities hold true, showing all important features.

y ≤ x

y ≥ 0

y ≤
√
6− x2

3

(b) Use Simpsons Rule with 3 function values to evaluate

∫ π
4

0

sec x dx.

Give your answer correct to 2 decimal places .

3

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

at time t is given by v = 4− 2

t+ 1
. Initially the particle is at the origin.

i. Find an expression for the position x of the particle at any time t. 2

ii. Explain why the velocity of the particle is never 4 ms−1. 1

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

Question 14 continues on page 11
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Question 14 continued

(d) In a parallelogram ABCD the sides AB and AD are extended to E and

H respectively so that
AD

DH
=

BE

AB
.

H

C

EBA

D

Copy or trace the diagram into your writing booklet .

i. Prove that �HDC and �CBE are similar. 3

ii. Hence or otherwise show that the points H, C and E lie on a straight
line .

1
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Question 15 (15 Marks) Use a SEPARATE writing booklet Marks

(a) Consider the curve given by y = 1− 12x+ x3 for −4 ≤ x ≤ 4.

i. Find the stationary points and determine their nature. 3

ii. Find the point of inflexion. 2

iii. Sketch the curve for −4 ≤ x ≤ 4. 1

(b) i. Differentiate y =
√
9− x2 with respect to x 2

ii. Hence or otherwise find

∫
6x√
9− x2

dx. 2

(c) The part of the curve y =
1√

2x+ 1
between x = 0 and x = 1 is rotated

around the x axis.

1
x

y

y = 1√
2x+1

Find the exact volume of the solid obtained.

3

Question 15 continues on page 12

24 JULY 2017 KILLARA HIGH SCHOOL



2017 Mathematics HSC Trial Examination 15

Question 15 continued

(d) Given the graph of y = f(x) below, sketch the graph of f ′(x) clearly
showing the points A, B and C on your graph.

x

y

A B C

y = 2

y = f(x)

2
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Question 16 (15 Marks) Use a SEPARATE writing booklet Marks

(a) A full petrol tank is punctured by a rock. The amount of fuel left in
the tank at a time t after the puncture occurred can be modelled by the
equation Q = Ae−kt.

i. If
5

8
of the fuel is left in the tank 10 minutes after the puncture,

determine what fraction of the fuel will be left in the tank 20 minutes
after the puncture.

3

ii. Given the capacity of the fuel tank is 60 litres, at what rate (in litres
per minute) is the fuel flowing out of the tank 20 minutes after the
puncture? Give your answer correct to one decimal place.

1

(b) The shaded region in the diagram is bounded by the curves y = sin
πx

2
,

y = x2 and the x-axis.

i. Given that the two curves intersect at x = 1, calculate the exact area
of the shaded region.

2

ii. Write an expression that will give the volume of the solid of revolution
that is formed when the shaded region is rotated about the x-axis.
Do NOT evaluate your expression.

1

Question 16 continues on page 15
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Question 16 continued

(c) In the figure AB and AC are radii of length r metres of a circle with
centre A. The arc BC subtends an angle θ radians at A.

r

A

B

C

θ

The perimeter of the above figure is 8 metres.

i. Show that the area of the sector ABC is given by
32θ

(2 + θ)2
1

ii. Hence or otherwise show that the maximum area of the sector is 4
square metres

3

(d) An open box is to be made from thin sheet metal with a square base
having edges x metres long and vertical sides y metres long. It is to have
a volume of 2m3.

i. Show that the inner surface area of the box (assuming negligible

thickness) is given by A =

(
8

x
+ x2

) 1

ii. Prove that the inner surface area of the box will be a minimum if
x = 2y.

3

End of Examination �
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