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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 book are not drawn to scale.

Question 1

The gradient of a line perpendicular to the line that passes through (-3, 2) and (1, 5) is

A S
4
B. 2
3
c. -2
4
p. -2
3
E. —
3
Question 2

The range of the function f : (-1, 71— R, f(X)=-Xx"+4x-b, is
A.  [-21-b, —5-b)

(—21-b, —5-b]
C. [-21-b, —-12-D]
D. (-5-b, 4-b]
E. [-21-b, 4-b]

Copyright © Insight Publications 2018 SECTION A - continued
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Question 3

] ) X 2r ]
The function with rule f(X)=-2tan 3 +? +4 has period

A. 6
B. 3z
c. =

3
p. ~

6
e =

5
Question 4

1
The graph of the function f: (0,0) - R, f(X)= T is reflected in the y-axis and then
X

translated 4 units left and 3 units down. Which one of the following is the rule of the

transformed graph?

1
A. = -3
y N-x—4
1
B. = -3
y X—4
C y= ! -3
' Jx+4
-1
D. = +3
y X—4
E - L 3
' Jx+4
Question 5

Which one of the following is the inverse function of the function f : [—1, 00) —>R, f(X)= 1—2\/m ?
Ao fh(=w 1] =R, ) = (x -1 +1

[T e) » R, f7H@) = (x - 1)~ 1

fl(=e0, 1] > R, f7Hx) = =3 (x — 12 +1

fhm) >R fI0) = (- 1P +1

= & 0 %

fhe, 1] > R0 = p (- D2 -1

SECTION A — continued
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Question 6

The largest value of a for which the inverse function of g: (—a,a) - R, g(x) = Xxcos(X)

will exist is approximately

A. a=0383
B a = 0.84
C. a=0385
D. a=0.86
E. a=0.87
Question 7

Two functions, f and g, are defined as follows:

f: (—oo, —%)—m, f(x)=log,(2-3X)

g: B>R, g(x)=3x>—4/2x+1

The maximal domain for which the function with rule f (g(x)) will be defined is

3 3

B:{x: _2\/5_\/ﬁ <X< _2\/§+\/ﬁ}

3 3

2—2\/5_\/7 <X<—2\/§+ﬁ}

B X_2x/§—x/§ X 22 +43
= 'T< <T
{ L 27

3

X: X<

ﬁ—zﬁ}

3

Copyright © Insight Publications 2018 SECTION A - continued
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Part of the graph of a function f is shown below.

Y

(@ a)

/ (0.-2)

Which one of the following is the average value of f over the interval [0, 2a]?

A B
8
B. 2
6
c. 2
8
p. &
2
E. L
2
Question 9

The equation of the line perpendicular to the graph of y = %sin(Sx) +1 at the point where

T

X=—— 1S
18
A y:4\/§x+2\/§72'—162
9 81
B y=4x/§x+2«/§7z+162
9 81
C. y:_4ﬁx_162+2ﬁn
9 81
D. y:_4ﬁx+2ﬁn—162
9 81
g yo B3, 873243
9 324
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Question 10

A rectangle is formed by using part of the coordinate axes and a point (u, v), where u > 0,
on the graph of y = V9 — x.

X

@) 1 2 3 4 5 6 7 8 9 10
What is the maximum area of the rectangle?

1345

A SE
B. 63
C. 6

D. 10

E. 45

Copyright © Insight Publications 2018 SECTION A - continued
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Use the following information to answer Questions 11 and 12.

Let f and g be two functions defined such that f (0) =3, f'(0)=—-6, g(0)=4 and ¢'(0) =2.
Question 11

If h(x)= w, then the value of h'(0) is equal to
f(x)

A L
3
B. L
3
c &
3
p. 2
9
B2
8

Question 12
If k(X) = f(x)\/g(X), then the value of k'(0) is equal to

A —62
B. 3/2-12
C. 32 -24
2
p. ¥
4
g -2
2

SECTION A — continued
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Question 13
Let the functions f : R—> R, f(Xx)=x(x+2) andg: [—6, —%} —> R, g(X)=3x-2.

If the function h has the ruleh = f — g, then the domain of the inverse function of h is

A |41
376
B —3,24
4
e [Bu
| 4 i
7
D —, 40
4 }
£ [
| 2

Question 14
The graph of the function f is shown below.

y

7
@3

o W

!
The maximal set of values of x for which f is a strictly increasing function is

A [-2, 2]

(-2, 2)
C. (-2, Dhu(, 2)
D. [-2, Hu(l, 2)
E. [-2, DHu(l, 2]

Copyright © Insight Publications 2018 SECTION A — continued



9 2018 MATHMETH EXAM 2

Question 15
Part of the graph of y = f(x) is shown below.

Which one of the following could be the graph of y = f'(x)?

A. v B. v
8 8
/ 4
-4 -2 0 2 4 x -4 -2 0 2 4 x
—4 4
C v D v
8 8
4 4
-4 -2 0 / 4 x 0 2 4 x
= -4
3 %
s -8

SECTION A - continued
Copyright © Insight Publications 2018 TURN OVER



2018 MATHMETH EXAM 2

Question 16

The binomial random variable X has E(X) = % and Pr(X =1)=

The value of Pr(X =4) is closest to
A.

B
C
D.
E

0.2371
0.2549
0.1937
0.1536
0.1214

Question 17

5120
5764 801

A 95% confidence interval for a population proportion is calculated to be (0.3023, 0.4377).
The 90% confidence interval for the same population proportion is closest to

A.

B
C
D.
E

(0.3257, 0.4143)
(0.3203, 0.4197)
(0.3132, 0.4268)
(0.2897, 0.4503)
(0.2810, 0.4590)

Question 18

The random variable, X, has a probability density function

4kx> +3x* —k?
f(x)=

0

The possible values of k are

A.

B
C
D.
E

1

0

Oorl
0<k<1
k<0 ork>1

Copyright © Insight Publications 2018
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Question 19
The probability distribution for the discrete random variable X is defined by the following:

x -2 -1 0 1

Pr(X = x) a 2a 3a 2a

The variance of X equals

A, B
16
B. 13
16
c. U
16
p. 2
16
E.
16
Question 20

The random variable, X, has a normal distribution with mean 1.5 and standard deviation 0.4.

If Pr(X <a)= Pr[Z > %), where the random variable, Z, has the standard normal

distribution, then the value of a is

A B
67
B. 2
25
c.
35
p. 2
34
B2
3

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 book are not drawn to scale.

Question 1 (15 marks)

When a drug is given to the body, it is absorbed and mixes with the blood. As time passes, the
amount of drug in the bloodstream rises and then falls. An equation that models this process
for the drug Spuriosa-A is x =14t*’e¢™**", where X is the concentration of the drug in the
bloodstream, in milligrams per litre, t hours after the drug is first given.

John is given a dose of Spuriosa-A at 9 a.m. on a particular day.

a.  Find the amount of time it takes for the concentration of Spuriosa-A in John’s
bloodstream to reach its peak value. Express the answer in hours.
1 mark

b.  Find the amount of time it takes for the concentration of Spuriosa-A in John’s
bloodstream to fall to half of its peak value, correct to the nearest minute.
2 marks

Copyright © Insight Publications 2018 SECTION B - Question 1 — continued
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c¢.  What is the average value of the concentration of Spuriosa-A in John’s bloodstream
between 9 a.m. and 1 p.m. on this day? Express the answer in milligrams per litre,
correct to four decimal places.

2 marks
d.  The average rate of change of the concentration of Spuriosa-A in John’s bloodstream
over the first t, hours from when it was given is 2 milligrams per litre per hour.
Find the value of t, in hours, correct to two decimal places.
2 marks

SECTION B - Question 1 — continued
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e. Johnis given a second dose of Spuriosa-A at 4.30 p.m. on the same day as the first dose.

Find the concentration of Spuriosa-A in John’s bloodstream at 6 p.m. on the same day.
Express the answer in milligrams per litre, correct to four decimal places.
2 marks

A family of functions that can be used to model the amount of drug in the bloodstream has the
form x = at’e™®, where X is the concentration of the drug in the bloodstream, in milligrams
per litre, t hours after the drug is first given. @, b and ¢ are positive constants.

f. Find, in terms of a, b and ¢, the maximum value of X.
2 marks

Copyright © Insight Publications 2018 SECTION B - Question 1 — continued
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g.  The drug Spuriosa-B, which can be modelled by the family of functions x = at’e™®, is

known to reach a maximum concentration of 12 milligrams per litre after 90 minutes
and its concentration after 7.5 hours is half of the maximum value.

log. (P)

i. Find the value of b. Express the answer in the form —
p” —log.(a)

, where p and q

are positive integers.
3 marks

ii.  State the values of a and c, correct to four decimal places.
1 mark

SECTION B - continued
Copyright © Insight Publications 2018 TURN OVER
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Question 2 (14 marks)

Consider the problem of positioning a rectangle of width w units and length L units inside the
figure with dimensions shown below. The remaining dimensions of the figure are unspecified.

The rectangle makes contact with the inside corner at C and at the sides of the figure at points
A and B. The angle is measured in radians. The points E and F show where the continuation
of the sides of the figure would intersect with the rectangle.

a. i State, in terms of W and 6, an expression for length EC and length CF.
2 marks

W

ii.  Hence, show that length EF = ——«——.
sin(#) cos(d)

1 mark

Copyright © Insight Publications 2018 SECTION B - Question 2 — continued
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b. i  Show that length AE = @)=W
sin(@) cos(f)
2 marks
ii.  Find, in terms of w and & an expression for length FB.
3 marks

SECTION B - Question 2 — continued
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c. Hence, show that L = 3005(0) +5.55in(0) - W.

cos(@)sin(f)
1 mark
d.  Suppose that a particular rectangle has a width of 1.5 units and a length of L units.
i. Sketch the graph of L as a function of @ for this rectangle. Label all stationary
points with their coordinates, correct to four decimal places, and all asymptotes
with their equations.
3 marks
L
0
o

Copyright © Insight Publications 2018 SECTION B - Question 2 — continued
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ii.  What is the widest rectangle that can fit within the figure?
1 mark

iii. Briefly explain whether or not a rectangle of width 1.5 units and length 4.4 units
can be rotated 90° within the figure.
1 mark

SECTION B - continued
Copyright © Insight Publications 2018 TURN OVER
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Question 3 (20 marks)

The amount of homework completed on a given weeknight by a Year 9 student is a
normally distributed random variable with a mean of 60 minutes and a standard deviation of
25 minutes.

a. i Find the probability that a randomly selected Year 9 student will complete less
than 68 minutes of homework. Give your answer correct to four decimal places.

1 mark
ii.  The probability that a Year 9 student will complete more than a minutes of
homework is equal to 0.65.
Find a, correct to one decimal place.
1 mark

Copyright © Insight Publications 2018 SECTION B - Question 3 — continued
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A student is considered to have done insufficient homework if less than 20 minutes is done on
a weeknight. A typical student completes between 20 minutes and b minutes of homework.
The probability that a student is typical is 0.9.

A Year 9 student who spends more than b minutes on homework is spending an excessive
amount of time on homework.

b. i Find the value of b, correct to one decimal place.
2 marks
ii.  Find the probability that a typical Year 9 student completes less than 60 minutes
of homework, correct to four decimal places.
2 marks

SECTION B - Question 3 — continued
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c. i Find the probability that three students in a random group of nine Year 9 students
will each complete between 40 and 60 minutes of homework on a given
weeknight, correct to four decimal places.

2 marks
ii.  The probability that more than one student completes an insufficient amount of
homework in a random group of Year 9 students is greater than 0.4.
Find the smallest size of the group.
3 marks

Copyright © Insight Publications 2018 SECTION B - Question 3 — continued
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d. Let P be the random variable of the distribution of sample proportions of Year 9
students who complete more than 90 minutes of homework, in a sample of size 60.

Find the probability Pr(P >0.1|P <0.15), correct to four decimal places. Do not use a
normal approximation.

4 marks

The amount of time required for a Year 9 student to complete all of their homework is a
normally distributed random variable with a mean of 85 minutes and a standard deviation of
20 minutes.

e.  Find the percentage of Year 9 students who will be able to complete all of their
homework without spending an excessive amount of time on homework, correct to two

decimal places.
2 marks

SECTION B - Question 3 — continued
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The amount of time required for a Year 7 student to finish their homework is a normally
distributed random variable with a mean of 30 minutes. The probability that more than
25 minutes is required is equal to 0.83.

f.  Find the standard deviation of the amount of time required for a Year 7 student to finish
their homework. Give your answer in minutes, correct to two decimal places.

2 marks
In order to estimate the number of Year 7 students who require more than 30 minutes to
complete their homework, 80 Year 7 students were surveyed.
It is found that 57 students require more than 30 minutes to complete their homework.
g.  Determine a 90% confidence interval for the population proportion from this sample.
Give values correct to two decimal places.
1 mark

Copyright © Insight Publications 2018 SECTION B - continued



25 2018 MATHMETH EXAM 2

Question 4 (11 marks)
Let the function f: (—oo, Z], f(x)=+/5-4x.
. 5 5 X a 0|x| |c
a.  The transformation T:R> > R*, T =lo 1 + g maps the graph of'y = f (x)
y y

onto the graph of y=\/;(, X € R. Find the values of a, ¢ and d.
2 marks

Let the function g:Dg— R, g:R—R, g(x)= x>+ fx—1, where feR.

b. If 5>0 and D, :{X: —f<X< —g} , find in terms of # the area between the graph of

y =0"'(X) and the line y =1.
2 marks

SECTION B - Question 4 — continued
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c.  Find all values of g for which the equation f(x)= g(x) has exactly one solution.

2 marks
Let the function h = f - g and let the domain of g be such that h has its maximal domain.
d.  Find the x-coordinate of the maximum turning point of h when:
i. £ = 0. If no maximum turning point exists, briefly explain why.
1 mark
ii. f=-1. If no maximum turning point exists, briefly explain why.
1 mark

Copyright © Insight Publications 2018 SECTION B - Question 4 — continued
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e.  Find all values of f for which the graph of h has exactly one turning point.
3 marks

END OF QUESTION AND ANSWER BOOK
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