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

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

What is the solution to the equation 3x2+ 5x— 1=0?

— 5+ /37
A. X=—
6
—5+4/13
B. xX=
6
5+ 437
C. x=
6
5+ 4/13
D. x=
6

Question 2.

Express 4x4/ 11 in the form of \/; .
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Question 3.

A statistics department conducted an analysis on four sets of data, producing the scatter plots shown.

Which of the following comparisons is correct based on the correlation coefficients?
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Question 4.

A teacher asked fifty students to identify their favourite type of pet.

A partially completed Pareto chart shows some of the data collected.
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How many students chose cats as their favourite pet?
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Question 5.

Which of the Venn diagrams best represent AN B?

Question 6.

What is the domain of f(x) =log,, [(x—3)(x—5)]?
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Question 7.

Which of the following diagrams best represents a standardised normally distributed dataset with the
interquartile range shaded?

A. B.
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Question 8.

The area enclosed by the function y=x(x— 1) (2— x) and the x-axis can be described as:

A - fo "= 1)(2-2)dx

B. j; = D)(2—x)dx— j; (= 1)(2-x)dx
C. j; (= 1)(2-x)dx

D. - j; - 12— dx + j; "= 1)(2 - x)dx



Question 9.

The displacement of a car from a reference point along a straight road that runs east-west is x kilometres.
The car is initially 100 metres east of the reference point. The graph below shows the displacement of the
car at time ¢ seconds.

v

~

When the car is at point P, which statement reflects its motion?

The car is moving east, and its speed is increasing.
The car is moving west, and its speed is increasing.

The car 1s moving east, and its speed is decreasing.

O 0w >

The car 1s moving west, and its speed is decreasing.

Question 10.

Which of the following function has a period of % and is increasing in the domain (%,%j ?

A. f(x) = sin|x|
B. f(x) = [sin(2x)]|
C. f(x) = cos|x|
D. f(x) = |Cos(2x)|
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NESA NUMBER

Attempt Questions 11-16 (17 marks)

Instructions ¢ Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

e Your responses should include relevant mathematical reasoning
and/or calculations.

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Please turn over



Question 11 (2 marks)

a) Find an expression, in simplest form, for the general term of the arithmetic series: 1
257+246+235+...
b) Find the 125th term of the series above. 1

Question 12 (3 marks)

A discrete random variable X has the probability distribution table shown below.

X=x 5 10 15 20

P(x) 0.1 0.25 n 0.35
a) Find the value of n. 1
b) Find the expected value E( X) . 2



Question 13 (3 marks)

The shaded segment shown is formed by an arc BC of a circle with radius 1.6m.

The arc subtends an angle of AT radians at its centre, A.
9
B
L
Find the area of the shaded segment, correct to 3 significant figures 3
Question 14 (2 marks)
. 12 ) .

Given 10g52=a and 10g53 =b, express log | —— | in terms of a and b. 2

/2
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Question 15 (4 marks)

Differentiate with respect to x.

a) y=(3x2-7)0 . 2
2x—1

b) y= 2
x+ 8

Question 16 (3 marks)

Find the equation of the tangent to the curve y =x>+Inx+5 at the point (1,6). 3
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Attempt Questions 17-21(18 marks)

Instructions o Write your student number at the top of this page.

e Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

e Your responses should include relevant mathematical reasoning
and/or calculations.

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Please turn over
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Question 17 (2 marks)

\/—

If sinx = ,0<x< 5 find the value of sin*x — cos®x. 2
Question 18 (3 marks)
TT
Solve for x where 0 < x < 2m, cosec [x+—|=4/2 3
ere (x 3 ) \/_
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Question 19 (3 marks)

John and Robert each played equal number of computer games.

Their scores in these games are analysed to create the box plots as shown below.

John — |
Robert |—- _I

120 122 124 126 128 130 132 134 136 138 140 142 144 146 148

Robert claims that his scores were better than John’s scores. Is he correct? 3
Support your answer by referring to the box plots’ skewness of the distributions, measures

of the central tendencies and the measures of the spreads.

Question 20 (3 marks)

A
Show that: sec2A = cosee 3

cosec A —sinA




Question 21 (7 marks)
Given f(x)=x—2 and g(x)=(x+ 2)(x2 - 4).

a) Find all points of intersection between f(x) and g(x). 3
b) Sketch the graphs of f(x) and g(x) on the same axis, showing all important features 3
(Do not find any stationary points).
Y a
0 x
¢) Hence, or otherwise, solve the inequality x —2 <(x +2)(x2—4). 1
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Attempt Questions 22—-26 (18 marks)

Instructions o Write your student number at the top of this page.

e Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

e Your responses should include relevant mathematical reasoning
and/or calculations.

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Please turn over
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Question 22 (2 marks)

A company produces resistors with resistance being normally distributed (¢ = 50Q2, o =2Q).
Resistors below 48 or exceeds 52 are defective.

a) Find the percentage of defective resistors. 1

-17 -



Question 23 (3 marks)

a) Show that 2
d
—(e*tanx) = e*(tan?x + tanx + 1)
dx
b) Hence evaluate 1

T

3 e“‘(tanzx + tanx + l)dx

O\
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Question 24 (3 marks)

The figure below shows the graph of a curve with equation y = f(x).
The curve meets the x-axis at(-3,0) and the y-axis at(0,2).

Its maximum point is at (3,4) and a minimum at (-3,0).

The line y =2 is a horizontal asymptote to the curve.

¥

(3.4)
y=5x)
(0.2)
y=2
(-3.0)
a) What is the range of % f(x)? 1
b) Sketch the graph of g( x) =f ( 3x) — 4, labelling all key points and asymptotes. 2

-19 -



Question 25 (4 marks)

3k —
Events A and B are such that P(A) = R P(B)=k and P(AN B) =k where 0 < k <1.
a) Find the expression of P(AN B) in terms of k. 1

-20 -



Question 26 (6 marks)

The amount of time for Opstra Telecom. to respond to a customer query follows the probability density
function:

k
x>
f(x)=<(5x-1) where x is time in hours.
0 , 0<x<l1

a) Show that k = 20. 2



c) What is the probability that the company spends more than 2 hours but less than 3 hours to

respond to the customer query? 2

22
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Attempt Questions 27— 29 (16 marks)

Instructions ¢ Write your student number at the top of this page.

¢ Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

e Your responses should include relevant mathematical reasoning
and/or calculations.

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Please turn over
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Question 27 (5 marks)

The velocity of a particle is given by  x(¢) = 8!’ , where x(¢) is velocity in metres per second

and ¢ is time in seconds. Initially, the particle is at the origin.

a) Determine the times(s) the particle is at rest. 1



Question 28 (6 marks)

The mass of oranges at Fruit King farm are normally distributed with mean i and standard deviation .

It is known that 25.78% of these oranges have mass more than 190 g and 34.46% of them have mass
more than 180 g.

Using the table of z scores below, answer the following questions.

z 0.35 0.4 0.45 0.5 0.55 0.6 0.65 0.7 0.75

Probability | 0.6368 | 0.6554 | 0.6736 | 0.6915 | 0.7088 | 0.7257 | 0.7422 | 0.7580 | 0.7734

a) Find the mean ¢ and standard deviation o. 3



b) Two oranges from Fruit King farm are chosen at random.
Given that the mass of both oranges is greater than 180 grams, what is the probability that both
of them have a mass less than 194 g. Give your answer as a percentage to 2 decimal places. 3

-6 -



Question 29 (5 marks)

As shown in the diagram, a sequence of squares is inscribed within a right-angled triangle ABC, where
AB = a, BC = 2a and £ABC = 90°. The squares are arranged such that each square touches the

hypotenuse AC and the side length is labeled as a4, a, ... a,.

i~

a1

B \\C‘

a) By considering similar triangles, show that a; = éa. 1
b) Show that the areas of the squares form a geometric sequence. State the common ratio 2
¢) Find, in terms of a, the total sum of the areas of all the squares. 2
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Attempt Questions 30— 32 (21 marks)

Instructions o Write your student number at the top of this page.

e Answer the questions in the spaces provided. These spaces provide
guidance for the expected length of response.

e Your responses should include relevant mathematical reasoning
and/or calculations.

o Extra writing space is provided at the ned of this part. If you use this
space, clearly indicate which question you are answering.

Please turn over
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Question 30 (8 marks)

Let f(x)=(x+1)e*.
a) Show that f"(x) =(x+3)e". 2
b) Find any stationary points of f(x), determine their nature, and find any points of inflection. 3



c) Sketch the curve f(x), labelling any stationary points, points of inflection and intercepts 3

with the x-axis and the y-axis.




Question 31 (6 marks)
Consider the twocurves L : y=-x>+1 for0<x<1 and L,: y=ax’ forx20.

The diagram below shows the area enclosed by these two curves, and the x- and y-axis

].‘ A

1
\ ,‘!’

S1

[

L
S2

0

1 a
a) Show that the two curves intersect at the point ( , ).
l1+a 1+a

-32-



b) Find the value of a such that the areas of the two regions are equal. 4



Question 32 (7 marks)

The diagram below shows four scenic points located at the vertices of the trapezium ABCD.

It is given that AD = BC, the distance between points 4 and B is 4 kilometres, the distance

between points C and D is 2 km, and £DAB = ZCBA =60°.

A new lookout point, P, is to be constructed on segment CD (excluding endpoints), with direct walking

tracks built from P to A.
The construction cost is:

e $100,000 per km for track AP
e $80,000 per km for track PC

NOT TO SCALE



¢) Find the value of cosf that minimises the total cost of constructing the two tracks. 4

End of Paper
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