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SECTION A - MULTIPLE-CHOICE QUESTIONS

Instructions for Section A
Answer all questions in pencil on the answer sheet provided for multiple-choice 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 booklet are not drawn to scale.

Question 1

Sam is currently 27 years older than Oma. In three years’ time, Oma’s age will be a quarter of Sam’s age.

How old are Sam and Oma currently?

Sam Oma
A. 29 2
B. 31 4
C. 32 5
D. 33 6
E. 35 8
Question 2

Consider the following simultaneous equations.

y=4x-73
y—ax+2x+b-1=0

What are the values of a and b if there is an infinite number of solutions to the simultaneous equations?

A. a=6,b=4

B. a=6,b=-4
C. a=6,b=-4
D. a#6,b+#4
E. a#6,belR
2
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Question 3
The graph of a rectangular hyperbola is shown below.

y
A

A possible equation for this function is

A. yzx_b+c
B. yzxib—c
¢ y:xib_c
D. y:xib-l_c
k- y:xib_a

Question 4

The graph of fix) = X2 undergoes a series of transformations to become the image graph

of h(x)=——— 43,

(x+2)°
The transformations that take f(x) to h(x) are

A.  dilation of 2 units parallel to the x-axis, reflection in the x-axis and a translation of 3 units in the
negative direction of the y-axis.

B.  dilation of 2 units parallel to the y-axis, reflection in the x-axis and a translation of 3 units in the
positive direction of the y-axis.

C. reflection in the y-axis, a translation of 2 units in the negative direction of the x-axis and a translation
of 3 units in the positive direction of the y-axis.

D.  reflection in the x-axis, a translation of 2 units in the negative direction of the x-axis and a translation
of 3 units in the positive direction of the y-axis.

E.  reflection in the x-axis, a translation of 2 units in the positive direction of the x-axis and a translation
of 3 units in the positive direction of the y-axis.

Copyright © 2022 Neap Education Pty Ltd MMU12_QB_Ex2_2022 3
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Question 5

Which one of the following graphs represents y = —4(x — 1)2 +5for x e {—%, 2]‘?

A. y B.
A 1,5) (1,5)
/ @n o 2,1
o0 0 ”
)
| 1
; ——.—4
& Ly
C. y D. y
(=1,5) 4 A (1,5)
2. 1) @b, .
0 > X (0
1 1
—_— —— 4
5 =
E.
2,1
0 >
()
2
4
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Question 6
Given that sin(a) = 0.02, find all possible values for cos(a).

A.  cos(a)=%+1-0.02

B.  cos(a)=v1-0.02>
C. cos(a)=+V1- 0.022
D.  cos(a)=—V1-0.022
E. cos(a)=1-0.022
Question 7

The inverse of the graph f(x) =2 x 3~ can be written as

A fx)=log, [gj

B. f_l(x) =—logs [gj
C.  f(x)=-log @

D.  f'(x)=log; Gj

E. f_l(x) =log, (%}

Question 8

Consider the polynomial P(x) = 6x*t + 70 — 18x% + 5x.

Which one of the following is not a rational solution of P(x) = 0?

A 2

2

# e 0O F
R — W= S

Copyright © 2022 Neap Education Pty Ltd MMU12_QB_Ex2_2022 5
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Question 9
In radians, the angle 210° is

3
.
3
¢ =
6
b I
6
oo
6

Question 10

12 6
If | f(x)-dx =3, then I f(2x)-dx isequal to
6 3

A L
2
B 2
3
c. 2
2
D. 6
E. 12

Question 11
Event A is defined as the set of integers {1, 2, ..., 10}. Event B is defined as the set of integers {3, 4, 5}.
The universal set is defined as the set of integers {1, 2, ..., 12}.

What is the set of Pr(4 U B)?

A, {1,2,3,4,5,6,7,8,9, 10}
{3,4,5}

{1,2,6,7,8,9, 10}
{1,2,3,4,5,6,7,8,9,10, 11, 12}
%)

=P 0w
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Question 12

7C5 is not equivalent to

A.

7
5
ps

5!
Tx6x5%x4x%x3
Sx4x3x2x1
7!
51

7!
5% 2!

Question 13
A sports team of 8 people is to be chosen from a selection of 5 men and 8§ women.

The probability that 3 men and 5 women are chosen is

A.

B.

1

154 440
1

1287
10

1287
56

1287
560

1287

Copyright © 2022 Neap Education Pty Ltd MMU12_QB_Ex2_2022 7
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Question 14

31
o . a%*xa 3
When fully simplified, the expression >
a 4xa’
1
A. —2
a 3
4
B. a3
C. a_ H
D. ag
E. a7 5
Question 15
The period of the graph y = atan(bx) is
A. a
B. b
c =
b
b, 2%
a
g 2=
b
tion 16
Question o log,(32)
When fully simplified, the expression ————
log,(4)
A =2
2
B. >
2
5
C. —log,(2)
2
D. log,(8)

E.  log,(128)

MMU12_QB_Ex2_2022
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Question 17
Let f(x) = 3x° — da” —x + 2.

1
Which row of the table gives the average rate of change between x =0 and x = 5 and the instantaneous

1
rate of change at x = 5?

Average rate of change | Instantaneous rate of change
9 11
A. - -—
4 4
9 11
B. — —
4 4
11 9
C. - -
4 4
11 9
D. — —
4 4
7 11
E. — -—
8 4

Question 18

The uranium-238 isotope is a radioactive material that decays over time. A half-life is the amount of time
required for half of such a material to decay. Uranium-238 has a half-life of 4.5 billion years.

The amount of radioactive material, U, present at a particular time, ¢, in years, is given by the formula
U=Uyx2™"

where U, is the initial amount of uranium and k is a positive constant unique to uranium.

Find the value of k.

A 222x10"

B. 222x10"

C. -555x107"

D. 556x10"

E. 556x10"

Question 19

Let s(f) =121 - £ +7 be the position function of a particle moving in a straight line, where ¢ is the time
in seconds and s is the position in metres.

The position of the particle when =11 is

A. 034
B. 7

C. 12
D. 18
E. 260

Copyright © 2022 Neap Education Pty Ltd MMU12_QB_Ex2_2022 9
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Question 20
Consider the following graph of y = h(x).

y
A
0.3 L3, 5.5
(-5, 0) (-2,0)
> X
0]
(_47 _5)
Find {x: h(x)< 0}.
A. {x :x € (—0,-5)}
B. {x:x e(-5,-4)}
C. {x:xe(-o,—4)}
D. {x:xe(-4,0)}
E. {x:xe(-4,3)uU3,0)}
END OF SECTION A
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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 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 (15 marks)
A line segment is made between the two points A [%, 5) and B (—2, —g]

a. Find the midpoint of the line segment. 1 mark

b.  Find the distance between points A and B. 2 marks
. . . . 15 25

c. Show that the equation of the line that passes through points A and B is f(x)= 7x + 7S 3 marks

Copyright © 2022 Neap Education Pty Ltd MMU12_QB_Ex2_2022 11
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d. Find the angle that f{x) makes with the positive direction of the x-axis. Give your answer
correct to the nearest degree. 1 mark

e. The equation of f{x) undergoes the following transformations to become g(x).

2
. a translation of 5 in the negative direction of the y-axis
S 1 .
. a dilation of factor 7 from the x-axis
Find g(x). 1 mark

f. i. The function A(x) is such that A(x) =f(x)x ! .
g(x)
5 1
Show that A(x)=——+—. 2 marks
42x 7

12 MMU12_QB_Ex2_2022 Copyright © 2022 Neap Education Pty Ltd
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ii. Find A(1), correct to three decimal places. 1 mark

iii.  Solve A(x) = 0 for x. Give your answer correct to three decimal places. 1 mark

iv.  Hence, sketch the graph of A(x), showing all key features. Where appropriate,
write coordinates correct to three decimal places. 3 marks

y
A

0.30

0.20

0.10

-0.10

Copyright © 2022 Neap Education Pty Ltd MMU12 QB Ex2 2022 13
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Question 2 (14 marks)

Of the Year 12 students at a particular school, 48% have their driver’s licence, 35% have their own car,

and 22% do not have their driver’s licence and do not have their own car.

Let L represent the students that have their driver’s licence and L' represent those that do not.

Let C represent the students that have their own car and C' represent those that do not.

a. i. Represent this information in the Karnaugh map (two-way table) below. 3 marks
C (o4
L
Ll
1
ii.  Find the probability that a student who is randomly selected has a car and their
driver’s licence. 1 mark
iili.  Find the probability of randomly selecting a student who owns a car given that they
do not have their driver’s licence. 2 marks
iv.  Given that there are 267 Year 12 students, how many students do not have their
licence and do not own a car? 1 mark

14
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Of the Year 12 students who have their licence, 45% drive to and from school on a normal school day
and 75% drive to and from school on a day where there are extra-curricular activities after school.

Let N represent a normal school day and N' represent a day when there are extra-curricular activities
after school.

Let D represent students who drive to school and D’ represent students who do not drive to school.

There are extra-curricular activities after school 35% of the time.

b. i In the space below, draw a tree diagram to represent this information. 3 marks

ii.  Find the probability that a randomly selected student who has a driver’s licence drove
to school on a particular day. Give your answer correct to two decimal places. 2 marks

iii.  Given that a randomly selected student who has a driver’s licence drove to school,
find the probability that it was not a normal school day. Give your answer correct
to two decimal places. 2 marks

Copyright © 2022 Neap Education Pty Ltd MMU12 QB Ex2 2022 15
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Question 3 (17 marks)
Consider the function defined by £ :R >R, £(x)=6x> —19x% +10x.

a. Find f(%) and £ (3). 2 marks

b. State the factors of f(x). 1 mark

1
A restriction is placed on the domain such that x {E, 3).

c. Find the minimum value of f(x), correct to two decimal places. 1 mark

d. State the range of f{x), where appropriate, correct to two decimal places. 1 mark

16 MMU12_QB_Ex2_2022 Copyright © 2022 Neap Education Pty Ltd
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e. Sketch the graph of f(x), showing the coordinates of all key points. 3 marks
y
A
25
20
15
10
5
>» X
-2 -1 0 1 2
-5
-10
-15
f. State the x-values where f(x) > 1, correct to two decimal places. 3 marks
g i Find f'(x). 1 mark
ii.  Find f'(-1). 1 mark
Copyright © 2022 Neap Education Pty Ltd MMU12 QB Ex2 2022 17
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iii.  Find the second derivative of f(x). 1 mark
2.8
h.  Find f(x)-dx, correct to two decimal places. 1 mark
2.6
i. The function f(x) is a component of the hybrid function A(x).
1
x—1, B<x<—
3
h(x)=] 6x> —19x% +10x, %Sx<3
(x -3)% +21, x>3
State the value(s) of x for which /(x) shows discontinuity. 2 marks

18
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Question 4 (14 marks)

The diagram below shows a water well that pumps water from deep underground. The water well is
controlled by a handle, which follows a curved motion up and down and follows the shape of a sine curve.

4

handle

water i
flow

l

40 cm distance of
handle to
| | ground

ground level

The handle is always left in its lowest position when not in use.

The movement and height, A, in cm, above ground of the handle can be modelled by an equation
of the form

h(t) =asin(%] +d,
C

where ¢ is the time, in seconds, from a neutral position.

The handle has its lowest position above the ground at 0.5 m. Its highest position is at 1.0 m above
the ground. For the average person, performing one complete cycle of the movement of the handle takes
8.4 seconds.

a. i. State the values of a, b, ¢ and d. 4 marks
ii. What is the domain of the function? 1 mark
iii.  Hence, or otherwise, state the equation A(?). 1 mark
b. State the central value of the function A(t). 1 mark

Copyright © 2022 Neap Education Pty Ltd MMU12 QB Ex2 2022 19
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C. Find the coordinates of the first maximum and minimum values of the vertical movement
of the handle, correct to one decimal place where appropriate. 2 marks

d. Find the height of the handle when ¢ = 85, correct to the nearest centimetre. 1 mark

3
For each complete cycle of the handle, IZ L of water is pumped.

e. An average person pumps the handle for 29.4 seconds, collecting the water pumped
into a bucket.

How much water is collected in the bucket, correct to the nearest litre? 2 marks

f. Over time, rain, erosion and weathering washes away much of the ground soil and grass
around the water pump, causing the ground level to decrease by 15 cm. As a result,
the equation that models the movement of the handle has changed and is defined as g().

i. What is the new equation of g(7)? 1 mark

ii. What is the new distance, in cm, of the spout above the ground? 1 mark

END OF QUESTION AND ANSWER BOOKLET
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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] [&] [c] [p] [€]

Use pencil only

1 [a] [8] [c] [o] [e]] | 11 [a] [8] [c] [p] [E]
2 [a] [] [c] [o] [E]| | 12 [a] [e] [c] [p] [E]
3 [a] [8] [c] [o] [e]] | 13 [a] [B] [c] [o] [E]
4 [a] [8] [¢] [o] [€]} | 14 [a] [&] [c] [o] [E]
5 [a] [] [c] [o] [e]| | 15 [a] [e] [c] [p] [E]
6 [a] [8] [c] [o] [e]] | 16 [a] [B] [c] [o] [E]
7 [a] [e] [c] [o] [E]| | 17 [a] [e] [c] [p] [E]
s [a] [8] [c] [o] [e]] | 18 [a] [B] [c] [o] [E]
o [a] [8] [c] [o] [€]] | 19 [a] [&] [c] [o] [E]
10 [a] [B] [c] [o] [E]| [ 20 [a] [e] [c] [p] [E]
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MATHEMATICAL METHODS FORMULAS

Mensuration

1
area of a trapezium —(a+b)h volume of a pyramid EA h

curved surface area 4 3

of a cylinder 2zrh volume of a sphere 3 r

1, .
volume of a cylinder r’h area of a triangle Ebc sin(4)

2
volume of a cone —7r°h

Calculus

+1
xn

i(xn)=nx”_1 Ix”dx:

+c, n#-1
dx

n+1

Probability

Pr(4)=1-Pr(4") Pr(4 WB)=Pr(4)+Pr(B)—Pr(4d N B)

Pr(4 N B)

Pr(4 | B) = o)

END OF FORMULA SHEET
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