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SECTION A - MULTIPLE-CHOICE QUESTIONS

Instructions for Section A

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.

Answer all questions in pencil on the answer sheet provided for multiple-choice questions.

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

Question 1

Letf: R—> R, f(x)= 2COS(§) - 1.

The period and range of f are respectively

A.  2rzand[-2,2].
B. 231[ and [-2,0].
C. 2?ﬂ-and [-3,1].
D. 6xand[-2,0]
E. 67 and [-3, 1]
Question 2

The tangent to the curve y = x3 —x+4 atx =1 has the equation

A, y=2x+2
9

B. =—zx+=

Y 2
C. y=3x"-1
D. y=4
E. y=2x-6
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Question 3

Consider the simultaneous linear equations below, where m is a real constant.

(m+2)x+7y=m+3
x+(2m-1)y=5

The set of values of m for which the system has a unique solution is

3
N
3
.

C. R\{-3}

D. R\{_g}

E. [—3, %}

Question 4

The linear function f: D — R, f(x) =3 — 2x has arange of (-1, 5].

The domain D is equal to

A, (-7,5]
B. [-1,2)
C. (0,3)
D. (-7,-5]
E. (-1,2]
Question 5

A function f has the rule f(x) = 2x° — 5 Jx.

The average rate of change of the function fbetween x = 1 and x =4 is

25
A. 3
19
B. —
3
C. 22
56
D. =
3
65
E. 2
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Question 6

The set of values of k for which kx” — kx + A—l‘ =0 has exactly one real solution is

A. {-1,1}

B. {0,1}

C. {1}

D. [0,1]

E. (=0, 0) U (1, o)
Question 7

A supermarket will only accept avocados from a supplier that weigh between 160 g to 195 g.
The supermarket rejects 10% of avocados for being underweight and 5% for being overweight.

Given that the weight of avocados is normally distributed, which one of the following is closest to

the mean, y, and standard deviation, o?

A. u=175gand o=12¢g
B #=1875gand o=7¢
C. wu=1875gando=5¢g
D. wu=1/5gand o=144¢
E u=1775gand o=10 g
Question 8

The point A(1, 3) lies on the graph of the function f. A transformation maps the graph of fto the graph
of g where g(x)=3f(2x—4) + 1. The same transformation maps the point A to the point P.

The coordinates of point P are

5
NER
2
B. (4,10)
510)
. =, 10
c. (2
D. (4,8)
E. (6,10)
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Question 9
Let f and g be two functions such that f(x+ 1) =x and g(x + 2) =f(x).
The function f(g(x)) is

A. x-4
B. x-3
C. x+1
D. x+2
E. x+4

Question 10

. 2 .
If 2x + a is a factor of 2x3 —ax —9x, where a € R+, then the value of a is

1
A 3
B. 1
J6
¢ 3
D. 2
E. 3

Question 11

The probability of a basketball player successfully making a free throw shot is 80%. The player attempts
5 free throws.

The probability that the player successfully makes at least 3 consecutive free throws to is equal to
A.  0.02048

B. 0.06144
C. 0512
D. 0.7168
E. 08
Question 12

Two events, A and B, are independent where Pr(A N B) =0.24 and Pr(A U B) =0.76.
If Pr(A) > Pr(B), then Pr(A) is equal to

A. 028
B. 040
C. 048
D. 0.0
E. 0.60
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Question 13

The graph of the derivative function f’ is shown below.

AN

The graph of the function f could be

A. yl\ B’ y‘\
(\\/ ) \/0/\/;]6
C A D. A
AN . /\ﬂ g
0 —— >» X 0 >» X
E yl\
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Question 14

The maximal domain of the function with the rule f(x) = 1 is
log (2 - x)

A.  R\{2}

B. (-»,2)

C. (—o,2)\{1}

D. (2,)

E. R\{1}

Question 15

If X is a normally distributed random variable with a mean of 0 and Pr(X > 1.5) = 0.1, then the variance
of X is closest to

A, 117
B. 1.28
C. 137
D. 192
E. 3.67

Question 16
Ifg:R—>R, g(x)= x3 - 3x2 + 3x + 1, then which one of the following is true?
A.  The graph of g intersects the graph of g_1 at exactly 3 distinct points.

B.  The graph of g intersects the graph of (gf1 at exactly 2 distinct points.
C.  The graph of g intersects the graph of g71 at exactly 1 distinct points.
D.  The graph of g does not intersect the graph of g_l.

E. g does not have an inverse.

Question 17

The function f has the property f(x) + 2f(y) = (2x + y)f(xy).

Which one of the following is a possible rule for the function f?

A. 2x
B. 2x2
C.
p. !
X
1
E. >
X
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Question 18

8 8 10
Ifj f(x)dx =10 and j f(x) =4, then j f(x) + 1dx is equal to
3 10 3

A. 6
B. 7
C. 13
D. 14
E. 21

Question 19

.. . 2 .
The minimum distance from the parabola y =x~ —4 to the origin is

A.

B.

@
B ool ¢

D.
E. 4
Question 20

Let n be a positive even integer and let f(x) = n' 1x”log ,(1nx).

The number of stationary points of fis

SR i
I 3 0~ O

END OF SECTION A
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SECTION B

Instructions for Section B

Answer all questions in the spaces provided. Write using blue or black pen.

In all questions where a numerical answer is required, an exact value must be given unless
otherwise specified.

In questions where more than one mark is available, appropriate working must be shown.
Unless otherwise indicated, the diagrams in this booklet are not drawn to scale.

Question 1 (7 marks)
Consider the following functions, where a is a positive constant:
f: R—)R,f(x)=x3—6x2+ 8x
g:R>R,g(x)=-ax

Part of the graphs of fand g are shown in the diagram below.

y=f(x)

(p.f(p) y=g(x)

The line y = g(x) is tangent to the graph of fat x = p where p > 0.

a. Find the coordinates of the x-intercepts of the graph of y = f(x). 1 mark

b. Show thata =1 and p = 3. 3 marks

Copyright © 2020 Neap Education Pty Ltd MMUS4EX2_QA 2020.FM 9
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c. Find the maximum vertical distance between the graphs of fand g over
the interval x € [0, 3]. 3 marks
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Question 2 (18 marks)
Part of the graphs of the functions f'and g are shown below where f: R > R, f(x) =4x+5
and g: R—> R, g(x)=x+1.

Jf)|=4x+5 g)=x+1

|

a. i. Find the coordinates of the point of intersection, P. 1 mark

ii.  Find the distance of P from the origin. 1 mark

iili.  Find the size of the acute angle between the graphs of f and g at P. Give your
answer to the nearest degree. 1 mark

Copyright © 2020 Neap Education Pty Ltd MMUS4EX2_QA_2020.FM 11
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A transformation T, : R2 - R2 maps g to a new function &, where 7| is given by the following:

¥ a0

+

Tl[ j: 1 |, where a € R
y O;z

b. i. Describe the transformations that map the graph of y = g(x) to y = h(x).

1 mark

ii. Hence, or otherwise, find the rule of the function A(x) in terms of a.

2 marks

c. State the value(s) of a for which there is a unique solution to the equation f(x) = h(x).

2 marks

d. Find the coordinates of the point of intersection of the graphs of y =f(x) and y = h(x)
in terms of a.

2 marks

e. Find the value of a for which the distance between the point of intersection of the graphs
of y=f(x) and y = h(x) and the origin is a minimum.

3 marks
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Consider the function p : [-1, 1] > R, p(x) =x+ 1.

A transformation T, : R* SR maps p to a new function g where T, is given by the following:

X a0
Tz( j: 1 |, wherea e R
y Oc_l

f. i. State the domain of g. 1 mark

ii. Find the value(s) of a for which there is a unique solution to the

equation g(x) =f(x). 3 marks

ili. The range of possible distances between the point of intersection of y = f(x)

and y = g(x) and the origin is given by the set (m, m,].

State the value of m,. 1 mark

Copyright © 2020 Neap Education Pty Ltd MMUS4EX2_ QA 2020.FM 13
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Question 3 (13 marks)
The diagram below shows part of the graph of the function f: R >R, f(x) = l
X

The line segment PA is drawn from the point P(1, 1) to the point A(a, f(a)), where a > 1. The point Q lies

on the graph of f(x) between P and A.

y

A
Ala, f(a))
0 > X
a. i Find the average rate of change of f between P and A in terms of a. 1 mark
ii.  If the tangent to the graph of f at the point Q has a gradient equal to the average rate
of change of fbetween P and A, find the coordinates of the point Q in terms of a. 2 marks
(4
b. i Find J. f(x)dx. 1 mark
1
1
ii. If 0 <b < 1, find the exact value of b such that j f(x)dx=1. 1 mark
b
14 MMUS4EX2_ QA 2020.FM Copyright © 2020 Neap Education Pty Ltd
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c. i. Express the area of the region bounded by the line segment PA, the x-axis,
the line x = 1, and the line x = a in terms of a. 2 marks
ii.  Find the value of a for which this area is equal to 1. 2 marks
ili.  Hence, show that this value of a < e. 1 mark

k

m
d.  Find mand k such that I F(kx)dx = % and I F(kx)dx = &
k m—1

3 marks

1
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Question 4 (10 marks)

Two contestants, Aaron and Bethany, are competing as a team in a quiz show where each contestant answers
a set of five multiple-choice questions. Each question has five possible outcomes (A, B, C, D and E),
of which only one is correct.

a.

Aaron decides to guess the answer to each of his five questions, so that he randomly
chooses A, B, C, D, or E. Let the random variable X be the number of questions that
Aaron correctly answers.

i. What is the probability that Aaron will answer none of the questions correctly? 1 mark

ii.  Hence, find the probability that Aaron will answer at least 3 questions correctly,
given that he answers at least 1 correctly. Give your answer correct to four
decimal places. 2 marks

The probability that Bethany will answer any question correctly, independently of her
answer to any other question is p(p > 0). Let the random variable Y be the number
of questions that Bethany correctly answers.

Given that Pr(Y > 3)=11Pr(Y =5), show that the value of p is % 2 marks

16
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c. The total score for the team is found by adding the number of questions Aaron answered
correctly to the number of questions that Bethany answered correctly.

Find the probability that their total score was less than 2. Give your answer correct to four
decimal places. 2 marks

d. The random variable T represents the time taken for the contestants to answer the five
questions. 7 is normally distributed with a mean of 100 seconds and a standard deviation
of o. For Bethany, Pr(Y>1) =Pr(7291).

Calculate the value of o, correct to four decimal places. 3 marks

Copyright © 2020 Neap Education Pty Ltd MMUS4EX2_ QA 2020.FM 17
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Question 5 (12 marks)
Consider the function with a rule given by f(x) = sin(log (x + 1)).

a. i State the maximal domain of f. 1 mark

ii. State the range of the graph of y = f(x). 1 mark

Part of the graph of y = f(x) is shown below, with the first positive x-intercept indicated by the point P.

yA
P
>» X
0
b. Show that the coordinates of P are given by (e”— 1, 0). 2 marks
Let g(x)=f(x-1).
c. i. Show that g(x) = sin(log,(x)). 1 mark
ii. Find the coordinates of the two x-intercepts of the graph of y = g(x) between
x=10.5 and x = 30. 1 mark
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d. Differentiate x(sin(log,(x))— cos(log,(x))) and hence show that

J.g(x)dx = g(sin(loge(x)) - cos(log,(x))). 3 marks

e. Find the area bounded by the curve of y = f(x) and the x-axis between the origin and P. 3 marks

END OF QUESTION AND ANSWER BOOKLET
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Multiple-choice Answer Sheet

Student’s Name:

Teacher’s Name:

Instructions

Use a pencil for all entries. If you make a mistake, erase the incorrect answer — do not cross it out.

Marks will not be deducted for incorrect answers.

No mark will be given if more than one answer is completed for any question.

All answers must be completed like this example:

(a] B [c] [o] [E]

Use pencil only

-
o

]| =] 21| =] =] =] ]| =] [2]| [=]
(]| [=]| [=]|[=]|[=]| [=]| [=]|[=]| [=]| [=]
[o]| [e]|[e]|[=]|[o]| [o]|[o]|[o]|[o]| [o]
o]\ [e]|[=]|[=]|[=]| [=]|[=]|[=]|[=]|[=]
[m]| L]} [m] | (]| ]| [m] | [m] | [ ]| [m]| [m]

11 [a] [8] [c] [p] [€]
12 [a] [e] [c] [o] [E]
13 [a] [8] [c] [p] [€]
14 [a] [8] [c] [p] [€]
15 [a] [] [c] [o] [E]
16 [a] [8] [c] [p] [€]
17 [a] [8] [c] [p] [€]
18 [a] [8] [c] [p] [E]
19 [a] [8] [c] [p] [E]
20 [a] [e] [c] [p] [€]
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Instructions

This formula sheet is provided for your reference.
A question and answer booklet is provided with this formula sheet.

Students are NOT permitted to bring mobile phones and/or any other unauthorised electronic
devices into the examination room.
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MATHEMATICAL METHODS FORMULAS

Mensuration
area of a trapezium %(a +b)h volume of a pyramid %Ah
curved surface area of 4 3
a cylinder 27rh volume of a sphere 37"
volume of a cylinder ,,rz h area of a triangle %bc sin(A)
2
volume of a cone ~nr h
Calculus
i(xn):nxn_ xndx: .Xn+]+C,I’l¢—l
dx J n+1
_fi-(( +b)") =an( .1.[;)”_1 .(ax+b)ndx= I (ax+b)n+] +c,n#-1
dx ax =anax ) (l(l’l+1) 5
i(eax) =ae™ [ x = leax +c
dx J a
d B (1, _
—(log (x)) = - —dx=log (x)+c,x>0
dx X Jx
d,.. [ . 1
—(sin(ax)) = acos(ax) sin(ax)dx =—-=cos(ax) +c
dx J a
d : [ 1.
—(cos(ax)) =—asin(ax) cos(ax)dx = =sin(ax) + ¢
dx J a
4 (tan(ax)) = —2 = asec’(ax)
dx cos” (ax)
d d V@ - ”c‘il)
product rule i(uv) =u 2 quotient rule d(u)_ _dx dx
dx dx dx dx v 2
v
i dy _ dydu
chain rule T dud
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Probability
Pr(A)=1-Pr(A") Pr(A U B)=Pr(A) + Pr(B) — Pr(A N B)
Pr(A|B) = Pr(A N B)
Pr(B)
Probability distribution Mean Variance
. p x=1 5
Bernoulli P(X=x)= U=p o =p(1-p)
l-p x=0
. . n _
binomial P(X=x)= @p’%l -p)' p=np & =np(1-p)
l(u)z
normal Pr(X<a)= J. o d Y7, 2
a x o
oﬁ
END OF FORMULA SHEET
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