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SECTION A Multiple-choice questions

Instructions for Section A

Answer all questions.

Choose the response that is correct for the question.

A correct answer scores 1, an incorrect answer scores 0.

Marks will not be deducted for incorrect answers.

No marks will be given if more than one answer is completed for any question.
Unless otherwise indicated, the diagrams in this examination are not drawn to scale.

Question 1 Which one of the following is the correct solution set when x(x+1)=(x+1) is solved for x?

A. {o0,-1}
B. {-11}
c. {o,1}

D. {1}
E. {1}

Question 2 Which one of the following is not a correct solution when (sin x)(loge x’ ) =0 is solved for x?

A
B. 1
C. 0
D. -1
E. -7

Question 3 The domain of the inverse of f:(0,4)— R, f(x)=(x—1)(x—3)+1 is

A. [0,4)
B. (0,4)
C. [o,2]
D. (-4,0]

E. {4}
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log, x—log, 2) .

Question 4 The equation of the inverse of y = ! is

A y=2x
X
B. ==
a
C. y:2
X
D. y=x-2
E. y=x+2

Question 5 The graphs of y=mx+2 and x° + y* =1 intersect at exactly one point if

A. m=-+/3 only

B. ——L or \/5

NG
C. m:—\/g or\/§

1

m=—/3 or —
V3

E. m=+/3 only
Question 6 If f(x)— f(~x)=0 forall xe R, f(x) cannot be

A. sin(x — Ej
2

B. cos(x—f[)
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Question 7 The possible number of stationary points that real function f(x)= (xz - a)(x2 + b) can have if

azb>0is

A. 0 or 1 only

B. 1 or 2 only

C. 2 or 3 only

D. 1 or 3 only

E. 1,2o0r3

Question 8 The solution to the two simultaneous equations y=x+1 and y = {i zz
A. (1,2) only

B. (1, 3) only

C. (3,4) only

D. (1,2)or (3,4)

E. (12), (1,3) or (3,4)

Question 9 A section of the graph of y=3+ 2005( 5 + %) , X€ R is shown below.

X

y

0

X

The average value of y=3+ 2005(2 + %) for xe R 1is closest to

A.

B.

5.0

4.2

4.0

3.7

3.0
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Question 10

The average rate of change of x = loglo(\/; + %J in the interval 100 <7 <10000 is closest to
t

A. 0.00071
B. 0.00023
C. 0.00017
D. 0.00016
E. 0.00010

Question 11  The two lines ax+by+c=0 and a’x+b’y+c* =0 are perpendicular when

A. a=1b

B. a*+b*=1
C. a=b

D. a@-b=0
E. a+b=0

a 2a
Question 12 If [ f(x)dx=b where a,be R* and f(x)>0 for xe [0, a], then | (2 f(gjﬂ}zx:
0

0

A. 2(a+2b)
B. 2(a+b)
C. 2a+b
D. a+2b
E. a+4b
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Question 13 The graph of y = f(x) undergoes the following sequence of transformations.

Firstly the graph is translated in the positive x-direction by b units, then the resulting graph is reflected in the
y-axis, and lastly dilated from the y-axis by factor a.

The equation of the graph after the sequence of transformations is
A. y=af(b-x)

B. y=/f(b—ax)

o (9]
a
: i)
a
oT
Question14 1t 7|| " ||=|¢ | " |-| €| and 77T =1, then
y 0 by d
5 (x|} [p O)[x c|
AT = +
Y] 10 af |y d |
B 7| [P O—_x—+_c—
L _0 ail__ . L
cC. 7 ] :_Cf1 0__x_+_c_

S /5P (]

Question 15 A probability experiment involves the tossing of a coin (head H on one side and tail T on the
other side) and rolling a small cube (a different number from 1 to 6 is marked on each of the six faces).

The result of an attempt of the experiment is recorded. A possible random variable is

A. 6 appears on the uppermost face of the cube

B. anumber greater than 3 appears on the uppermost face of the cube

C. tail on the uppermost face of the coin

D. the difference between the number of tails and the number of numbers greater than 3

E. the number of tails and the number of numbers greater than 3
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Question 16 The probability distribution of random variable X is given by the table below.

X a a+1 a+?2 a+3

Pr(X =x) 0.50 a’ 0.43 0.6a

The value of X is closest to

A. 095
B. 1.05
C. 1.15
D. 3.20
E. 321

Question 17 The probability density function of random variable X is given by

{e““, 0<x<a

0, elsewhere

flx)=

The value of a is closest to

A5
B. 3
C. 1
D. 05
E. 02

Question 18  Given Pr(A)=0.6, Pr(B)=0.3 and Pr((A U B)/j =0.2, Pr(AlB) is closest to

A. 03
B. 05
C. 0.59
D. 0.7
E. 0.82
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Question 19 Random variable X has a binomial probability distribution.

Given Pr(X =5)= 126(%}4(§j5 = (.25, the mean and standard deviation of X (correct to 2 decimal
places) are respectively

A. 4.50and 1.47

B. 5.40and 1.47

C. 3.60and 1.26

D. 6.30and2.16

E. 2.25and 0.65

Question 20 52.5% of a country’s voting population favors a particular political party. Random samples
of size 500 voters are to be selected and asked about their voting intentions. If 10 such random samples were
taken, the number of samples with sample proportion favoring the particular political party greater than 0.60
is closest to

A 4
B. 3
C. 2
D. 1
E. 0
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SECTION B
Instructions for Section B

Answer all questions in the spaces provided.

In all questions where a numerical answer is required, an exact value must be given unless otherwise stated.
In questions where more than one mark is available, appropriate working must be shown.

Unless otherwise indicated, the diagrams in this examination are not drawn to scale.

y
1 :T

Question 1

Driveway

Building

Inner edge

Outer edge

The diagram above shows a U-shape driveway into a private property. The driveway consists of a
semicircular section and two straight sections.

a. Write down a single relation representing the outer edge of the two straight sections. Include domain in

your answer.
2 marks

b. Write down a single relation representing the outer edge of the semicircular section. Include domain in

your answer.
2 marks

c. Write down a single transformation of part a necessary to give a relation representing the inner edge of
the two straight sections. Include all required information to specify the transformation completely.

2 marks

2018 Mathematical Methods Trial Exam 2 © itute 2018



d. Write down the transformations of part b necessary to give a relation representing the inner edge of the
semicircular section. Include all required information to specify the transformations completely.

2 marks

A rectangular truck is on the semicircular section as shown on the diagram above. All parts of the truck are
at or within the edges of the driveway.

Let a metres and b metres be the length and width of the truck respectively. The area of the truck is A =ab
square metres.

e. Express a” in terms of b . Hint: Draw the truck on the driveway parallel to the building. 3 marks

f.  Find exact values of a and b such that area A m”is a maximum value. 4 marks
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Question 2 A skate ramp consists of 2 curved slopes and a horizontal platform.
The following graph shows the profile of the first slope. The ground level isat y=0.

Lengths (distances) are measured in metres.

The equation of the profile is y = M%K(X) for 1<x<10.
f\\
BN
\
a. Apply the quotient rule to show ? = 2—(3) (1- 210gg(x)). 2 marks
x x

b. Hence determine the coordinates of the highest point of the profile.
Write your answer in exact form and then correct to 4 decimal places. 2 marks

c. Use CAS to find the y-coordinate of the endpoint and the gradient of the profile at the endpoint.
Correct your answer to 4 decimal places. 2 marks
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The equation of the profile of the second slope is in the form y =a(x—11)’ +5 for 10< x<¢, where a, b
and ce R. The first and second profiles join smoothly at x =10, i.e. they have the same gradient at x =10.

d. Use the given information to set up two simultaneous equations in finding a and b.
Find the values of a and b, correct to 4 decimal places. 3 marks

e. The endpoint of the second profile reaches the same height as the first profile.
Determine the value of ¢ in the interval 10 < x < ¢, correct to 4 decimal places. 1 mark

f.  The horizontal platform is joined to the endpoint in part e, and ¢ < x <21.5.
Write down the equation of the profile of the platform. 1 marks

g. Sketch neatly the profiles of the second slope and the platform on the same graph shown above.

2 marks
The area above the ground and below the three profiles can be used for advertisement.

h. Find the total area (in m2) under the skate ramp available for advertisement. 2 marks
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Question 3 Particle P is made to oscillate periodically inside a box (2 metres long) from one end to the
other end and back. The motion of the particle inside the box is independent of the motion of the box.
The displacement of P at time ¢ is given by x, = cos(2rt).

. box ! P
b+ --9
10 1 x

The box is also made to oscillate horizontally and periodically with an amplitude of 1 metre.
The displacement of the box at time 7 is given by x, = sin(271).

The above diagram shows the box and particle P at ¢ =0 s when both oscillations begin.
The total displacement (in metres) of particle P from origin O at time 7 is given by x=x, + x,,.

a. Find the total displacement of P from origin O at # =0.15s, correct to 2 decimal places. 1 mark

b. Find the exact maximum and minimum total displacements of P from origin O. 2 marks

c. Find the exact value of the time interval between a maximum total displacement and the following
minimum total displacements of P from origin 0.
1 mark

d. Find the exact time when particle P first moves in the negative x-direction at its maximum speed.
2 marks
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e. Determine the exact maximum speed of the particle. 1 mark

f. Calculate the exact average speed of particle P when it moves in the negative x-direction.
2 marks

g. The total displacement of particle P from origin 0 can be represented by x = arsin(271 — ).
Use CAS to find the values of @ and £, correct to 2 decimal places.
2 marks

h. Find the total displacement of particle P from origin O at time ¢ in terms of the cosine function only.
Correct all numerical parameters to 2 decimal places. 2 marks

i. Name the two transformations together with numerical specifications, which transform x =sin(27¢) to

the answer in part d.
2 marks
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Question 4 Trees are cut down when a large parcel of land is cleared for housing development.
The tree trunks and large branches are cut into logs to be sold as firewood. The length of the logs has a
normal distribution with a mean of 32.0 cm and a standard deviation of 1.0 cm.

a. The logs are classified as very short (shorter than 28.0 cm), short (between 28.0 and 30.0 cm), medium
(between 30.0 and 32.0 cm), long (between 32.0 and 34.0 cm) and very long (longer than 34.0 cm).
Complete the following probability table, correct to § decimal places.

Length Very short Short Medium Long Very long
Probability

2 marks

The firewood is bundled into cubic metre lots.

The selling prices for a cubic metre of firewood are shown below:

Very short $49; short $50; medium $55; long $51; very long $45.

The volume of firewood collected is 600 m> (i.e. 600 bundles).

The selling price C for a cubic metre of firewood is a discrete random variable.

b. Explain why C is a random variable and discrete. 2 marks

c. Display the probability distribution of C in the form of a table with the values of C in ascending order.

2 marks
c®
Probability
d. Find the total amount ($) received after all 600 m’ of firewood are sold. 2 marks
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e. How many m’ bundles of medium length firewood are there? Correct your answer to the nearest whole
number.
1 mark

f.  Five m’ bundles of firewood are selected randomly from the medium or longer length firewood.
Approximate the probability that more than three of them are longer than the medium length.
2 marks

The neighboring parcel of land is much larger in area. Trees are cut down and cleared for housing
development also. The tree trunks and large branches are cut into logs. The length of the logs has a normal
distribution similar (but not the same) to the first parcel of land.

The firewood is bundled into m” lots of very short, short, medium, long and very long, just like before.
There are 2000 m® (2000 bundles) in total.

Many random samples of 25 m’ bundles are selected. The mean sample proportion of firewood of medium
length classification is 0.48.

g.  What is the average number of m® bundles of medium length classification in the selected samples?

1 mark

h. Calculate the standard deviation of the sample proportion of firewood of medium length classification.

1 mark

1. Estimate the 95% confidence interval for the proportion of firewood of medium length classification in
the 2000 m’ bundles.
2 marks

End of exam 2
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