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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
At the point (2, 1) on the graph of the function with the rule y = (x — 2)3 +1,

A.  the gradient is undefined.

B.  there is a minimum turning point.

C. there is a maximum turning point.

D.  there is a stationary point of inflection.
E. the graph is not smooth.

Question 2

Part of the graph of the polynomial fis shown below.

y
1,8 A

y =f(x)

(—4,0) (4,0)

f’(x) <0 for
A,  x€ (—o,-4)

B. xe (-, —1)U(4,)
C. xe(0,8)

D. xe(-1,4)

E.

X € (=00, —4) U (4, )
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Question 3
Consider a tangent to the graph of y = x3 at the point (1, 1).

The coordinates of the y-intercept of the tangent are

A.  (0,0)
B. (0,-4)
C. (0,-3)
D. (0,-2)
E. (0,-1)
Question 4

A box contains three red marbles and two green marbles. Two marbles are drawn at random from the box
without replacement.

The probability that the marbles are the same colour is

1
A, —
10
3
B. =
10
2
C. =
5
3
D. =
5
13
E. —=
25
Question 5
The average rate of change of f(x) = /3 —xfromx=-6tox=2is
A, -4
B. -1
4
c. -1
3
D. 2
13
E. —
6
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Question 6

The area of the region enclosed by the graph of y = x(x— 1)(x + 3) and the x-axis is

7
A, —=
12
B. 3
32
C. =
3
45
D. —
4
71
E. —
6
Question 7

The transformation 7 : R2 - R2 with the rule T( [XD
graph of Y

- 1
1o ( 4 j maps the graph of y = > onto the
0 3\|y 2

A, y=6-3(x-1)
3

B. y=3(x-1)"+6

1 302

. oy==(l-x) -2

C. vy 3( x) 3

D. y=3(1-x)+2

E. y=6-3(x+1)

Question 8

4 4
If J- f(x)dx =5, then J‘ (x —2f(x))dx is equal to
-2 -2

A.  -10
B. -4
C. 0

D. 5

E. ©
Question 9

The linear function f: [-1, 3] — R, f(x) = mx + 2 has a range of [-7, 5].

The value of m is

A, 3
B. -1
C. 1
D. 3
E. 9
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Question 10

The area of the region bounded by the graph of y = f(x) and the x-axis where f(x) = xz(p -x)(x—-q)
and 0 < p < g is given by the integral

o
A. f(x)dx
‘o
.
B f(x)dx
“p
Nz .
C f(x)dx+ | flx)dx
‘0 ’,
o’ o
D f(x)dx -1 f(x)dx
0 Y,
o0 o7
E f(x)dx+ | f(x)dx
“p “p

Question 11
The function f satisfies the functional equation f(f(x)) = x for the maximal domain of f.

The rule for the function fis

A, flx)=2x
B. f(x)=3x+2

C. flx)=e

D. f(x)=2+x%2

E.  f(x)=logx

Question 12
The graph of y =log, (x + kz) will have a positive x-intercept when

A. k>0
B. k<0
C. -1<kx<l1
D. k>1
E. k<-1
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Question 13

The simultaneous equations mx — y = a and 2x — ay = —4m have an infinite set of solutions when
a=-2and m=-1.

a=-2and m#-1.

a#-2and m=-1.

a#-2and m=#-1.

a=2andm=1.

SR e

Question 14
A survey showed that out of a random sample of 40 customers that entered a shop, 10 made a purchase.

If this information is used to construct a 95% confidence interval for the proportion of all customers who
made a purchase, then the margin of error will be

A, 0.025
B. 0.0685
C. 0.1342
D. 025
E. 0.2644

Question 15

The random variable X has a normal distribution with a mean of ¢ and a standard deviation of o.

Given that Pr(X >2u) = %Pr(X < ), then o is approximately equal to

A.  05u
B. 0.67u
C. u

D. 1.48u
E. 2u

Question 16

The average value of the function with the rule f(x) = sin(2x) over the interval [O, if} is

1
A. =
2
T
B. =
2
c. 2
T
T
D. -
4
g 4
V4
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Question 17

A trapezium has side lengths of m as indicated on the diagram below.

m

X X

The maximum area of the trapezium is

A. m
B 3m2ﬁ
: 4
(S3+2)m°
C AN =
4
(2 + m’
D AN
2
E. ﬁmz

Question 18
Let f(x) = ¢ and g(x) =sin(x).
The range of the composite function f(g(x)) is given by

A. R

B. R’

C. [-1,1]

D. (0,e]

E. [l, e}
e

Question 19
Let f(x) = x5 —x3 + kx.

The minimum value of k for which the function f(x) has an inverse function is

A. 0
1
B. -
4
9
C. =
20
D. 1
E. 3
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Question 20

Consider the discrete probability distribution with random variable X shown in the table below.

X 1 3
Pr(X =x) b 24°
The minimum value of a + b is
A L
2
B. 0
1
C. ~
4
1
D. =
2
E. 1
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 (8 marks)
Let f: [0, 7] = R, f(x) = —/2cos(4x).

a. Find the period and range of f. 2 marks
b. State the rule and domain for the derivative function f”. 2 marks
. 3r—4

c. A tangent to the curve y = f(x) has the equation y =4x — 1

Find the coordinates where this tangent touches the curve y = f(x). 2 marks

. X a 0] |x|. . . L
d. The transformation T[Hj = {0 b} H is applied to f(x), producing a resulting image
Yy Y

equation of y = cos(x).

Find the values of @ and b. 2 marks
Copyright © 2019 Neap MMUB4EX2_QA_2019.FM 9
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Question 2 (11 marks)
The number of hamburgers sold at a fast-food restaurant on any given day is normally distributed with a

mean of 120 and a standard deviation of 15.

a. Find the probability that on any given day more than 150 hamburgers are sold. Give your
answer correct to four decimal places. 1 mark

b. If the restaurant sells at least x hamburgers on at least 75% of days, find the value of x to
the nearest whole number. 1 mark

It is known that 70% of customers select a hamburger with cheese. A random sample of 100 customers
was taken.

c. i. What is the probability, correct to four decimal places, that more than 75% of
customers selected a hamburger with cheese? Do not use a normal approximation. 2 marks

il. What is the answer to part c.i. if a normal approximation is used? Give your
answer correct to four decimal places. 2 marks
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The staff at the restaurant consists of four females and two males. Two of the staff are randomly rostered on
for customer service.

d. Complete the following probability distribution for the proportion of female staff that are
rostered on for customer service. 2 marks

Proportion of female
customer service staff (p)

Pr(P =p)

e. A customer orders a hamburger with cheese from a female customer service staff member.

Assuming the staffing has not changed, and each member of the customer service staff is

equally likely to serve a customer, find the probability that the next customer who orders

a hamburger will order a hamburger without cheese from a male customer service

staff member. 3 marks
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Question 3 (12 marks)
The graph of y = f(x) where f: § — R, f(x) =1-1log,(2x + 1) is sketched on the graph below.

NS

—

_—

e
N
A

)

<)
N

a. State the maximal domain, S. 1 mark

b. Show that the rule for the inverse function can be written as f - (x)= %(.e1 e 1). 2 marks
c. i. Sketch the graph of y =f - (x) on the set of axes above, indicating all intercepts

and equations of asymptotes. 2 marks

ii. Hence find the area bounded by the cartesian axes and the graph of y = f(x). 3 marks
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. . . . . -1
d. Find the coordinates of the point of intersection of f and f = correct to two
decimal places. 1 mark

. -1 .
e. Find the acute angle between the tangents to the graphs of fand f  at the point of
intersection. Give your answer to the nearest degree. 3 marks

Copyright © 2019 Neap MMUB4EX2_QA_2019.FM 13
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Question 4 (14 marks)

Max is learning to juggle. The time that he can juggle before dropping a ball, 7, in minutes, can be modelled
by the probability density function f(¢).

2
t 0<t<z
3
D=1 4= 3) §<zs3
0 elsewhere
2
a. Show that k = — 3 marks
b. Sketch the graph of f on the axes provided below. 2 marks
yl\
0.8
0.6
04
0.2
0 > X
0 0.5 1.0 1.5 2.0 2.5 3.0 35

c. Find the probability that, given Max juggles for longer than 30 seconds, he juggles for at
least 2 minutes. 3 marks
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d. Find a such that Pr(T > a) = 0.6. 2 marks

e. An individual attempt where Max juggles for at least two minutes is classified as
‘successful’ by Max. Assume that the amount of time that Max juggles in any given
attempt is independent of any other attempt.

i. Show that the number of attempts that Max would need to have to ensure that he
had at least a 70% chance of two ‘successful’ attempts can be found by solving the

. 9 (T\"
equation n < 5 X c) 6. 3 marks

ii. Hence, or otherwise, find the minimum number of attempts required for Max to
ensure that he had at least a 70% chance of two ‘successful’ attempts. 1 mark
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Question 5 (15 marks)

Let f:R—R, f(x)=e -7 !

shown below.

) and g:R—> R, gx)= ¢". Part of the graphs of y =f(x) and y = g(x) are

Yy
A
s\
\
/
/
) \
4 X
\
\
\\
AN S 21
g(_x) =e ] [ — f“”) =€
— A T
2 =1 - 2
a.  Find the coordinates of the point of intersection of fand g. 1 mark
b. Find the area bounded by the graphs of y = f(x), y = g(x) and the line y = 1. 3 marks
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The rectangle ABCD is formed as shown below, with points A and B on the x-axis and points C and D on the
graphs of y = f(x) and y = g(x) respectively.

y
A
Ao\
\
/
/
\
Z X
\
\
1
L C
N » —2(x-1)
g(x):e ] — \\ iﬂ}—e
Ala_0) 0 B(bh-_0) »x
| _1 sV AN Y
c. i. Show that the area of the rectangle ABCD can be expressed as (3b — 2)e2 - 2b. 2 marks
ii. Hence, or otherwise, find the maximum area of the rectangle ABCD. 2 marks
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Let h: R >R, h(x) = 2P where p € R. Part of the graphs of y = g(x) and y = h(x) are shown

below. The rectangle ABCD is also illustrated and the point E is defined as the intersection of g and /.

y
A /
/
\/
\E
A
/
\
y/ \
/£ \
/£
\
/
pd N\
7 N\
N )
Y=
y=2g(x) ~
1 T
d. i Find the value of p for which the maximum area of the rectangle ABCD is obtained
when ABCD is a square. 3 marks
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ii. Find the shaded area of CDE when the maximum area of the rectangle ABCD is
obtained when ABCD is a square. 4 marks

END OF QUESTION AND ANSWER BOOKLET
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