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SECTION 1 - MULTIPLE CHOICE QUESTIONS

Instructions for Section 1

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. You should attempt every question.
No marks will be given if more than one answer is completed for any question.

QUESTION 1

The graph of a function has a horizontal asymptote with equation y =a and a vertical

asymptote with equation X =—b, where a and b are constants. The equation of the
function could be

4
A =——+a
y Xx-b
4
B =—-a
y b—x
1
C ==
y X+b
1
D =——+a
y X+b
eyt
X+a
QUESTION 2

The quadratic function f(x) =3x*+18x+1 will have an inverse function for the domain

A (=, 3]
B. (-=,0]
C. (-=,-4]
D. [-26,3]
E. [-4,=)
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QUESTION 3

The most likely equation for the graph shown above is

A.  y=(x+a)(x+b)*(x-c)

B. y=—(x+a)(x+b)’(x-c)
C. y=(x—a)(x=b)*(x+c)
D. y=(x-a)(x—b)*(x-c)
E. y=—(x—a)(x—b)’(x—c)
QUESTION 4

Consider the two relations  h:R/{-1) > R where h(x) = ﬁ+1 and
g:(1 ) > R where g(x)=1log,(x—-1)

The composite function g(h(x)) is defined as

A. —log, (|x+1]) for xeR

B. ~—log, (|x+1) for (1, =)

C. log, (|x+1) for xe R

D. Ioge(ij for xe R/I{-1}

E. -log, (|x+1) for xe R/{-1}
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QUESTION 5

If a®* —5a*+4=0 where a is a positive real constant, then

A. x=0 only

B. x=0and x=1

C. x=1land x=4

D. x=0and x=4

E. x=0and x=log, 4
QUESTION 6

The maximal domain for which the expression log, (x*) —log, (1- X) is defined is

A. R

B. R/{0}

C. (=0,0)U(0,1)
D. (~,0]U(0,1]
E. (0,1
QUESTION 7

3499:0D+2 may be simplified to

A, 9(x-1*
B. 6(x-1*
C. 2+(x-1°
D. 9+(x-1)*
E. 4x-2
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QUESTION 8
The largest set of real values of a for which ‘az —4a‘ >4 is

A. a>2+22 and a£2—2\/§only
B. a=2 only

C. a>2+2J2, a=2anda<2-2y2
D. a=4and a<0

E. a>-2+2J2 and a<-2-22 only
QUESTION 9

The equation 2sin?(#) =3—-3cos(0) for —z <@ <z has solution(s)

VA
A. — onl
3 y
T T
B. -——,—onl
33
c. -Z.,0Z
3 3
D. -x, 0,
. -Z 0%
6 6
QUESTION 10

The function f(x) = asin(x)—b\/gcos(x) will have a minimum turning point at x :% if

a=3b and a<0
a=3b and a>0
a=-3b and a>0
a=-3b and a<0

moow>»

a=-b and a<0
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QUESTION 11
If y — M then ﬂ —

dx
1-2log, (2x)
2x?
5. 1—|092e(2X)
X
log, (2x) -1
D. 1—bg§2m
4x
E 1—-xloge(2x)
X
QUESTION 12

The equation of the normal to the curve with equation y=x*-4x*+7x-5at x=2 is

A. y-3x+5=0
B. 3y-x-1=0
C. 3y+x+5=0
D. y+3x-7=0
E. 3y+x-5=0
QUESTION 13

3 1
If j f(x) dx=10 then j (5—3f (x))dx is equal to
1 3

A, =25
B. -20
cC. 0

D. 20
E. 25
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QUESTION 14

The graph of the function f(Xx) has a minimum stationary value at the point with

co-ordinates (2\/§, —1). The function g(x) =5f (-x+1) will have the corresponding
stationary value of

A.

B.

Q

J

A.

a minimum at (—2\/§+1, -5)

a maximum at (—2\/§ +1,-5)

a minimum at (2\/§—1, -5)

a maximum at (2\/5—1, -5)

a minimum at (—2«/5—1, -5)
UESTION 15

( 2 +e3x+1j dx is equal to
1-2x

4

m+3e3x+l +C
—2X

4

—log,| 2x—1|+%e3X+1 +C
1 3x+1
Ioge|1—2x|+§e +C

2log,|1-2x |+%e3X+1 +C
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QUESTION 16
The graph of a function y = f (x) is shown here.

The graph of f'(x) could be

A, ‘ B.
— VT /
\ /
\ /
\ /
y /
\ /
] \ /
\ /
\\\//
C. D
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QUESTION 17
The average rate of change of the function f(x) = (2x—1)e** over [0, 2] is

A. (8x—3)e*
B. (6x-1)e*
6

. 3’ -1
2
> 3’ +1
2
E. 3e®+1
QUESTION 18

An experiment consists of drawing a number at random from {1, 2, 3, 4, 5,6, 7, 8, 9, 10}.
LetA={1,2,3,4,5},B={2,4,6,8,10},C={3,6,9} and D ={1, 2, 5, 10}.
For which of the following pairs of events are the events independent?

A. AandB
B. AandC
C. BandC
D. AandD
E. BandD
QUESTION 19

Past records indicate that if it rains on a particular day there is an 80% chance that it will rain
the next day. If it does not rain on a particular day, the probability that it will rain the next day
is p%. It rained on Monday and the probability that it rained on the following Wednesday was
65%. The value of p is

A. 5

B. 10
C. 15
D. 20
E. 35
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QUESTION 20

A Binomial Probability Distribution has a mean of 5 and a variance of 4.
Correct to 4 decimal places, the value of Pr(u—o < X < u+ o) is closest to

A. 0.7927
B. 0.8909
C. 0.6800
D. 0.6827
E. 0.9789
QUESTION 21

The weight of 3-year old cats is normally distributed with a mean of 5 kg and a standard
deviation of 0.5 kg. The probability that a 3-year old cat weighs greater than 4 kg given that
it weighs less than 5 kg is closest to

A. 0.1080
B. 04124
C. 04772
D. 0.9544
E. 0.9545
QUESTION 22

The continuous random variable X has a probability density function given by

ax 0<x<hb
f(x)=
0 elsewhere

.4
where a and b are positive real numbers with b > a. If the median is 5 then

A. azﬁ, b:%
4 3

5 ald poM2
16 3
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SECTION 2 - EXTENDED ANSWER QUESTIONS

Instructions For Section 2

Answer all questions in the spaces provided.
A decimal approximation will not be accepted if an exact answer is required to a question.
In questions where more than one mark is available, appropriate working must be shown.

Where an instruction to use calculus is stated for a question, you must show an
appropriate derivative or anti-derivative.

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

QUESTION 1

The graph of the function f(x) = (X + a)(x — b)2 + 2 where a and b are real constants is
shown below. It is known that a>Db.

a. Giventhat f'(1) = f'( —9 =0, use calculus to show that a=4 and b=1.

4 marks
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Find the coordinates of the turning point of the graph of y= f(x) at x=1.

1 mark

If the coordinates of the other turning point of the graph of y = f(x) is (—% c}, find

the value of c correct to 2 decimal places.

1 mark

Find the real values of m for which the equation f (x) =m has three distinct solutions.
(Non-integer values are to be given correct to 2 decimal places).

2 marks
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The graph of y = f(x) is dilated by a factor of k from the y-axis to form another function
g(x) so that the horizontal distance between the two turning points is 10 units.

e. Find this value of k..

2 marks

f.  Hence, or otherwise, write down the coordinates of the turning points of the graph with
equation y = g(x). (Non-integer values are to be given correct to 2 decimal places).

2 marks

Total = 12 marks
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QUESTION 2

A quantity of precious metal whose volume is 500 cm® is melted and moulded into a shape

of length h centimetres and uniform semi-circular cross section of radius r centimetres, as
shown in the diagram.

a. Find an equation for A, the total surface area, in terms of h and r.

2 marks

,, 10002+7)

Tr

b. Hence showthat A=xr

2 marks
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c. Using calculus, find the value of r, correct to 2 decimal places, for which this surface
area is a minimum.

2 marks

d. Write down the minimum surface area, correct to 2 decimal places.

1 mark
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To make this precious metal into a beautiful piece of jewellery, it is decided to cover the

surface area with gold leaf. The flat surface area is easier to cover and costs $p per cm?
whereas the curved surface area is more difficult to coat with gold leaf and costs $q

per cm®, where p and q are constants with q > p.

e. Using the information that you used in parts a. and b., show that an expression for the
total cost (in dollars) of covering this piece of jewellery in terms of r, p and q is given

2000) 1000
— |+ —q.

by Czp[ﬂ'r2+
r

Tr

2 marks

f.  Find the value of r in terms of p and q for which this cost is a minimum.

3 marks
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g. Hence, or otherwise, if p = 15 and q = 35 write down

i. the minimum cost ( correct to the nearest dollar).

1 mark

ii. the radius (in centimetres, correct to 2 decimal places).

1 mark

h. For safety reasons, the height of the jewellery piece must not be less than 10
centimetres in length. Find the minimum cost to cover the surface area with gold leaf,
if p=15and q = 35. Give your answer correct to the nearest dollar.

2 marks

Total = 16 marks
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QUESTION 3

Speeds of vehicles recorded by a speed-camera along a Victorian country road are normally
distributed. Over a one month period, 20% of cars exceeded 94 km/h and 1% of cars
travelled at more than 122 km/h.

a. Set up two equations which would enable you to find the mean p and standard
deviation g of these recorded speeds. Non-integer values are to be rounded to 3
decimal places.

2 marks

b. Solve the equations to show that the values of p and g are 78.1 and 18.9 km/h,
respectively. Find the percentage of cars recorded travelling at less than the speed limit
of 80 km/h. Give your answer correct to the nearest percentage.

2 marks

c. Of the drivers exceeding 80 km/h on this country road, what is the probability that
they were travelling at more than 100km/h? Give your answer correct to 3 decimal
places.

3 marks
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d. Drivers on this country road are fined if they exceed the speed limit. The penalties are
shown in the table below.

Recorded speed of car Amount of penalty Probability
Below 80 km/h zero
From 80 km/h to under 100 km/h $220
From 100 km/h to under 110 km/h $440
Over 110 km/h $500

Fill in the probability column, giving each value correct to 2 decimal places.

2 marks

e. Calculate the expected value of the penalty for speeding drivers, correct to the nearest
ten dollars.

2 marks

f.  In a particular hour, the speed camera on this country road recorded 48 vehicles
exceeding 100 km/h. How many cars passed the speed camera during that hour?

2 marks
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g.

Six drivers who passed this speed camera stopped further along this country road for a
cup of coffee. What is the probability (correct to 4 decimal places) that at least two of
them were fined for speeding?

3 marks

Total = 16 marks
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QUESTION 4
A flower-bed is to be planted in a garden. The boundary of this flower-bed is the x- axis and

the curve with equation f (x) =sin(x)e®™ for 0 < x <2z where x is measured in metres.

~y

A

0.57 JERRSN o 2T

cos(x)

a. i. Using calculus, find the derivative of e

2 marks

ii. Hence, find the exact area of the garden bed.

2 marks
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b. i. Find f'(x).

2 marks

ii. Hence show algebraically that f'(x) =0 if cos(x)= % )

2 marks
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The boundary of the flower-bed whose equation is f (x) = sin(x)e“**® is shown on the
diagram below. It is decided to install a watering system for this flower-bed. The area
covered by this watering system is contained by the graph of the composite function

y = f(g(x)) where g(x) =+/(x*+1) for x>0 and the x- axis (similar to that of the garden
bed).

c.  Write down the equation of f (g(X)) .

1 mark

d. i. Using your calculator, sketch the graph of y= f(g(x)) for 0 < x <2z on the grid
above, giving any intercepts to 2 decimal places.

ii. Write down the coordinates of any points of intersection between the two curves,
giving answers correct to 2 decimal places.

2+ 1 =3 marks
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e.

i. This watering system does not cover the entire area of the garden. Write down the
definite integrals that would represent the area not covered.
(It is not necessary to evaluate this area.)

2 marks
Total = 14 marks

End of Paper
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