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Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1. The stem and leaf plot below shows the number of lollies that fourteen

students in the class have eaten this week.

w o = O
w o = O

Two students were absent when this data was collected.

Once their data was added to the data of the rest of the class, the grouped
frequency distribution table below was completed. The cumulative frequency

for the 10 — 19 class is marked with an X.

Class Frequency Cumulative frequency
0-9

10 —-19 X

20-129

30-39

Which of the following values for X could be true?

A. X=9
B. X=12
C. X=14
D. X=16




What is the gradient of the normal to the curve f(x) = 3x3 — 4x + 2 at the point (—1,3)?

A. 5
-5
1
C. —3
1
D.  —=
3

What is the solution of the equation 2a’* = b, where a and b are positive constants?

A. xzélogag
B. xz%logbg
C. xzélogag
D. xz%logb%

Savannah competed in four throwing events at the district athletics carnival.

The distances achieved in each event by the competitors were normally distributed.

Savannah’s Event Event standard
result mean deviation
Shot put 15m 13 m 2m
Discus 37 m 43 m 6m
Javelin 59 m 47 m 8m
Hammer throw 33 m 48 m 10 m

Which was Savannah’s weakest event compared with the other competitors?

A. Shot put

B. Discus

C. Javelin

D. Hammer throw



Which diagram shows the graph of y =sin (% - 2xj ?
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Two fair dice are thrown in a game. If the sum of the two numbers thrown is 7, the player gains $36.

The player gains $6 on any other number rolled.

What is the expected gain from this game?

A. $11
B. $12
C. $30
D. $31



What is the range of the function f(x) = Vv3x? + 6x +5?

A. [0,00)
B. [V2 o]
c. [ov2]
D. [0,1]
What is
e?*(3-2e)
A +c
2
2x
B e (3+Ze)+c
2
2x(q_

c. U9,
2
e?*(1+e)

D 5 +c

I(QZx + €2x+1)dX?



9.

A teacher asked fifty students to identify their favourite type of pet.

A partially completed Pareto chart shows some of the data collected.

Students

100%

20

96%

84% |

14 __ 1T68% L

12 __ //

10 H r

40%

100%

90%

80%

70%

60%

50%

40%

30%

20%

10%

0%

Dogs Cats Birds

Favourite pet

Goats

How many students chose cats as their favourite pet?

c o w »

12 students

14 students

28 students

34 students

Fish

Cumulative Percentage



10. The displacement of a car to the east of its starting point along a straight road
that runs east-west is x kilometres.

. ., . dx . . . d?%x
At time t hours the car’s velocity is = and its acceleration is gL

The graph of x = f(t) is shown.

xA

~+y

When the car is at point P, which statement reflects its motion?

A. The car is west of its starting point, it is moving east, and its speed is decreasing.
B.  The car is west of its starting point, it is moving east, and its speed is increasing.

C.  The car is west of its starting point, it is moving west, and its speed is
decreasing.

D. The car is west of its starting point, it is moving west, and its speed is
increasing.

END OF SECTION I
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Question 11 (3 marks)

When Cody plays Sofia at tennis, he wins the first set two out of every seven times they play.
If he wins the first set, he wins the second set three out of every five times, but if he loses the first set, he
wins the second set one out of every five times.

(a) Complete the probability tree below and find the probability that Cody loses both sets.

NIEN
<
/\ /\muJ
- g

(b) Suppose Cody and Sofia play 70 matches in a year.

In how many of those matches would Cody expect to win at least one set?

Question 12 (2 marks)

Solve: |5 — x| = 4



Question 13 (5 marks)

A study is investigating the relationship between the number of hours students study and their scores on a
statistics exam. The examination is marked in integers out of 100.

The data collected from seven students is shown in the table.

Hours studied (h) 2 4 3 5 7 8 1
Exam score (s) 47 50 32 75 83 94 48
(a) Calculate Pearson’s coefficient to 3 d.p. and describe the correlation referring to strength 2

and direction.

(b) Determine the equation of the regression line to 2 sig. fig. 2

(c) Use the equation of the regression line to predict the exam score of a student who studied 1
for 6 hours.

-10 -



Question 14 (3 marks)

Find all the values of 6, where 0° < 8 < 360°, such that

1
sin(260 — 30°) = —3

Question 15 (2 marks)

A population of wasps, P, is to be modelled using the function P = 100(1.3) 7%, where t is the
time in hours since a pesticide was applied.

What is the percentage decrease in the wasp population over the first four hours since the pesticide
was applied?

-11 -



Question 16 (3 marks)

Describe three transformations which, when applied in succession, change the graph of y = 4 sinx
x+m
3

to the graph with equation y = sin ( )

-12-



Question 17 (6 marks)

The curve y :% and the lines x=1 and x =2 are shown on the graph below:

Y

\o
>X
1 2
(a) By completing the table below and using the trapezoidal rule with six function values

o 1 .
find an approximation for f — dx, correct to 2 significant figures.

X
x 1 6 7 8 2 2
5 5 5 5
fx)
(b) 2,
Find the exact value of | — dx

| X

(c) State whether your answer to part (a) is an under-estimate or over-estimate of the exact

area and explain why this is the case.



Question 18 (3 marks)

: . .. 2 2 .
Determine the global maximum and minimum values of y for the curve y=¢” + ¢ —x €” in the
domain 0 < x < 5.

Give your answers as exact values.

- 14 -



Question 19 (5 marks)

Two mountains, P and Q, lie directly north of a campground C. Tom walks 4 km from C on a bearing of
065° to a point T. From point T, the base of mountain P is on a bearing of 285° whilst the base of

mountain Q is on a bearing of 315°.

The diagram below shows the relative positions when viewed from above.

N
N
NOT TO
P SCALE
65N =
"""" 4 km
c
(a) Show that 2QTC = 70°.
(b) Use the sine rule to find the distance CQ, correct to 1 decimal place.
(c) Hence or otherwise find the distance PQ, correct to 1 decimal place.




Question 20 (3 marks)

A semi-circle on the number plane is defined by the following equation:

y =+ —x2 + 10x — 16

(a) Find the centre and radius of the semi-circle.

(b) Sketch the curve on the axes below:

- 16 -



Question 21 (3 marks)

The time it takes for a cupcake at a picnic to be eaten by ants (¢t minutes) varies inversely with the
number of ants eating the cupcake (N ants). When there are 10 ants the cupcake is eaten in 120
minutes.

(a) The equation relating t and N is t = %
What is the value of k?
(b) By first completing this table of values, graph the curve representing the relationship

between the time taken for the cupcake to be eaten and the number of ants eating the
cupcake from N = 10 to N = 120.

N 10 30 60 120

t 120

140 —

120 —

100 —

Time in minutes (t)

0 30 60 90 120

Number of ants, N

-17 -



Question 22 (4 marks)

A random variable is normally distributed with a mean of 0 and a standard deviation of 1. The table gives
the probability that this random variable lies less than z.

Z -10 | -09 | -08 | -0.7 | =06 | =05 | —04 | =03 | -0.2 | —0.1 0.0

Probability |[0.1587(0.1841(0.2119| 0.242 |0.2743|0.3085|0.3446|0.3821|0.4207 | 0.4602 | 0.5000

The probability values given in the table are represented by the shaded area in the following diagram.

The time it takes for a worker to drive from home to work is normally distributed with a mean of 32
minutes and a standard deviation of 4 minutes.

(a) What is the probability that on a particular day the drive takes between 30 and 32
minutes?

(b) What is the probability that the drive takes 32.8 minutes or less?



Question 23 (4 marks)

(a) Show that
d
a(extanx) = e*(tan?x + tanx + 1)

‘ Questions 11- 23 are worth 46 marks in total

-19 -



Question 24 (3 marks)

A farmer has two flocks of chickens. The number of eggs laid each day during the year was
counted, with the data shown in a parallel box-plot.

Flock 1 }— —{
Flock 2 }— —|

F~rrr1T 17111117 "1T"1T" T T 1T T T T T T T
0123456 7 8 91011121314151617 18192021
Number of eggs per day

Compare the two datasets by examining the skewness of the distributions, and the measures of
central tendency and spread.

-20 -



Question 25 (4 marks)

Emily’s number of goals scored in football each game she has played this season has the following
probability distribution.

P(X=x) 0.46 0.34 k 0.08 0.05

(a) Show that k= 0.07.

221 -



Question 26 (3 marks)

The figure below shows three buoys at sea at A, B and C. A helicopter is flying along FH and then HG,
where F,G and H are three points of the same height vertically above 4, B and Crespectively. When the
helicopter reaches H , the angles of depression of 4 and B from the helicopter are 60° and 30°
respectively, while the true bearings of 4 and B from C are 250° and 130" respectively. The distance
between A and B is 100~/13 km .

H NOT TO SCALE

A 100413 km B

Show that the distance between 4 and C is 100km .



Question 27 (5 marks)

A continuous random variable X has the following cumulative distribution function F (x), defined by

0 x<0
F(x)={Bx’(4-x") 0<x<l
1 x>1

(a) Show that B = -

(b)  Find P(X >0.5).

(©) Find the mode of the function.

_23 .



Question 28 (6 marks)

On the next page, sketch the curve y = x3(4 — x), showing x and y intercepts, any stationary
points (classifying their nature) and stating if any inflection points exist and if so showing them.

Question 28 continues on page 25

-4 -



End of Question 28

_25.-



Question 29 (5 marks)
The depth of water (in metres) in a lagoon in the coastal town of Schoolies is given by:

D=8 + Zcos(‘;—?) for0 <t <25.

where ¢ 1s the time in hours after noon.

(a) What is the depth of water at noon?

(b) At what time will the water next be at this depth?

(c) Sketch the curve on the axes below, showing the maximum and minimum depths of the
lagoon during the time period 0 < ¢ < 25.

D
123
114+

10

1 1 1 1 1 1 1 1 1 | 1 1 1 1 1 1 1 ~
T T T T T T T T T T T T | T T T T T T T T C

-26 -



Question 30 (4 marks)

In a science experiment, a robot arm attempts to successfully pick up a small object. The probability that

the robot arm successfully picks up the object on any single attempt is % .

(a) What is the probability that the robot arm successfully picks up the object on the third
attempt only, after failing the first two attempts?

(b) What is the probability that the robot arm is unsuccessful in the first four attempts?

(c) Determine the minimum number of attempts required so that the probability of at least one
successful pick-up exceeds 0.95.

_27 -



Question 31 (6 marks)

A particle is moving along the x-axis such that at a time # seconds its displacement from the origin is x
metres.

. C 8 3
The acceleration of the particle is given by a=— + —
e e

Initially its velocity is —6 m/s and its displacement is 5 m.

(a) Find the equation for the displacement (x) of the particle in terms of 7.

(b) At what time and where does the particle come to rest?

-28 -



Question 32 (4 marks)

A municipal park needs a cylindrical water tank that holds 2 m® of water. The tank will have a flat
top and bottom and the cost of the metal for all surfaces is the same per square metre.

Let the radius of the tank be » and its height be 4.

Find the relationship between  and / that would minimise the surface area of the tank.

-29.



Question 33 (4 marks)
The graphs of y=2x-3 and y= \/% intersect at point 4 as shown in the diagram.

A

Find the area of the shaded region.

End of paper

-30 -



Section I Extra writing space

If you use this space, clearly indicate which question you are answering.

231 -




Section II Extra writing space

If you use this space, clearly indicate which question you are answering.

-32-
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Section I

10 marks
Attempt Questions 1-10
Allow about 15 minutes for this section

Use the multiple-choice answer sheet for Questions 1 — 10

1. The stem and leaf plot below shows the number of lollies that fourteen

students in the class have eaten this week.

w N = O
W o = O

Two students were absent when this data was collected.

Once their data was added to the data of the rest of the class, the grouped
frequency distribution table below was completed. The cumulative frequency

for the 10 — 19 class is marked with an X.

Class Frequency Cumulative frequency
0—-9

10-19 X

20-129

30—-39

Which of the following values for X could be true?

() x=9
B.

X=12
C. X=14
D. X=16




2. What is the gradient of the normal to the curve f(x) = 3x3 — 4x + 2 at the point (—1,3)?

A, 5
B. -5
© -
5
D. —-
3
3. What is the solution of the equation 2a’* = b, where a and b are positive constants?
: 3%
A x==log,— _ b
2 a - 3
1 a b -~ 2
B X = 5 logb g wa 7’ p 8

b
S

“
[

W |
—
=)
09
Q

N | o

1 a
D x=—log, —
3 2
4. Savannah competed in four throwing events at the district athletics carnival.

The distances achieved in each event by the competitors were normally distributed.

Savannah’s Event Event standard
result mean deviation
Shot put 15m 13 m 2m
Discus 37 m 43 m 6 m
Javelin 59m 47 m 8m
Hammer throw 33 m 48 m 10 m

Which was Savannah’s weakest event compared with the other competitors?

A. Shot put

B. Discus



Which diagram shows the graph of y =sin (% 2x) ?

| /\ O

/\ \ ANNVA
ZTTW W_1 /2 nWm

A NANVANSA

A.

%

®

)

6. Two fair dice are thrown in a game. If the sum of the two numbers thrown is 7, the player gains $36.

The player gains $6 on any other number rolled.

What is the expected gain from this game?
$11
B. $12
C
D

$30
$31



7. What is the range of the function f(x) = V3x2 +6x+5?

A. [0,00)
[V2,0]
c. [ov2]
D. [o0.,1]
8. What is
f(62x +er+1)dx?
2 2xn +H1
. et +
A e (3—2e)+c
) 2 2 2-
e?*(3+2e) 2 e
; k=
c. & (21_6) +c

2x



9. A teacher asked fifty students to identify their favourite type of pet.
A partially completed Pareto chart shows some of the data collected.

100%
20 - 96% 100%
- -
18 + 90%
- 84% |~
16 + s 80%
14 - T esoe - 0%
T T 7 0 o
- / =y
/. *a
12 ya 60% g
@ /. —
5 - / o
"g 10 T 50% g
Z 5555 kE
8 - 40% é
40% =
6 + 30%
4 4 20%
2 10%
0 4 0%
Dogs Cats Birds Goats Fish

Favourite pet

How many students chose cats as their favourite pet? é g —4 0= /

A. 12 students %./'\ X SO
@ 14 students — )(.70

C. 28 students

D. 34 students



10. The displacement of a car to the east of its starting point along a straight road
that runs east-west is x kilometres.

. ., . dx . .. d%x
At time t hours the car’s velocity is o and its acceleration is L

The graph of x = f(t) is shown.

xA

When the car is at point P, which statement reflects its motion?

A. The car is west of its starting point, it is moving east, and its speed is decreasing.
B.  The car is west of its starting point, it is moving east, and its speed is increasing.

CCD The car is west of its starting point, it is moving west, and its speed is
decreasing.

D. The car is west of its starting point, it is moving west, and its speed is
increasing.

END OF SECTION 1
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Question 11 (3 marks)

When Cody plays Sofia at tennis, he wins the first set two out of every seven times they play.
If he wins the first set, he wins the second set three out of every five times, but if he loses the first set, he
wins the second set one out of every five times.

(a) Complete the probability tree below and find the probability that Cody loses both sets.

NN

=
/\m
= <

(b) Suppose Cody and Sofia play 70 matches in a year.

In how many of those matches would Cody expect to win at least one set?

|- 22 BiS
....................... G T B
.......... 20 mafches = IS x T70D..=.30.Motehes ..
3¢
Question 12 (2 marks)
Solve: |5 — x| =4
C-2t=Y4Y



Question 13 (5 marks)

A study is investigating the relationship between the number of hours students study and their scores on a
statistics exam. The examination is marked in integers out of 100.

The data collected from seven students is shown in the table.

Hours studied (h) 2 4 3 5 7 8 1
Exam score (s) 47 50 32 75 83 94 48
(a) Calculate Pearson’s coefficient to 3 d.p. and describe the correlation referring to strength 2

and direction.

(b) Determine the equation of the regression line to 2 sig. fig. 2

(©) Use the equation of the regression line to predict the exam score of a student who studied 1
for 6 hours.

-10 -



Question 14 (3 marks)

Find all the values of 6, where 0° < 8 < 360°, such that

1
sin(26 —30°) = —3

Question 15 (2 marks)

A population of wasps, P, is to be modelled using the function P = 100(1.3) ¢, where t is the
time in hours since a pesticide was applied.

What is the percentage decrease in the wasp population over the first four hours since the pesticide
was applied?

-11 -



Question 16 (3 marks)

Describe three transformations which, when applied in succession, change the graph of y = 4 sinx
to the graph with equation y = sin (%)

......... Ysina . Sinm.. . vertical olilataen. SF. 5

....... sin( %) . %0 (257 Moz trendate, 7
............................................................. Mlef‘/‘

-12 -



Question 17 (6 marks)

1 :
The curve y =7 and the lines x=1 and x =2 are shown on the graph below:

y
A
\o
>X
1 2
(a) By completing the table below and using the trapezoidal rule with six function values

2

o 1 .
find an approximation for f — dx, correct to 2 significant figures.
| X

X 1 6

(RN
W | o

8
5

(b)

(©) State whether your answer to part (a) is an under-estimate or over-estimate of the exact
area and explain why this is the case.




Question 18 (3 marks)

. . . 2 2 .
Determine the global maximum and minimum values of y for the curve y= ¢ + ¢' —x " in the 3
domain 0 < x < 5.

Give your answers as exact values.

o
U=a v =¢
....... ':{'—‘&2"‘52(""—3\4':':/—':0
...... gl e*—(o+e*) ouvaval
.............. —et-e* o+ e&E
...... When v =B
ex=e?*
.............. U T e
......y.[.o.).;...cf..?ﬁ-!:.icr. .......... 00X
.................... = e’+( =&£29
....... Yil2) s e +ed=2 e
........................ e 2
5 oY
....... y(s) = e“+es—cse

-14 -



Question 19 (5 marks)

Two mountains, P and Q, lie directly north of a campground C. Tom walks 4 km from C on a bearing of
065° to a point T. From point T, the base of mountain P is on a bearing of 285° whilst the base of
mountain Q is on a bearing of 315°.

The diagram below shows the relative positions when viewed from above.

N
0 i
3 NOT TO
8 SCALE
T 3IS-270
F
65" ------------
c
(a) Show that 2QTC = 70°.
...... <@Te =28+ 318270 .
-— ©
...................... T,
(b) Use the sine rule to find the distance CQ, correct to 1 decimal place.

............. <9 .. .cT

(©) Hence or otherwise find the distance PQ, correct to 1 decimal place.




Question 20 (3 marks)

A semi-circle on the number plane is defined by the following equation:

y =+ —x%+ 10x - 16

(a) Find the centre and radius of the semi-circle.

Y

9‘«?‘~109!."‘1‘72“‘—"— —16

AL nt2c+ye- —If 325

(b) Sketch the curve on the axes below:

F

-16 -



Question 21 (3 marks)

The time it takes for a cupcake at a picnic to be eaten by ants (t minutes) varies inversely with the
number of ants eating the cupcake (N ants). When there are 10 ants the cupcake is eaten in 120

minutes.

(a) The equation relating t and N is t = %

What is the value of k?

(b) By first completing this table of values, graph the curve representing the relationship
between the time taken for the cupcake to be eaten and the number of ants eating the

cupcake from N = 10 to N = 120.

140

120

100

80

60

Time in minutes (t)

40

20

N | 10 | 30 | 60 | 120
t 120 | YO |20 | \D
|
30 60 90

Number of ants, N

-17 -




Question 22 (4 marks)

A random variable is normally distributed with a mean of 0 and a standard deviation of 1. The table gives
the probability that this random variable lies less than z.

z -10 | -09 | -08 | -0.7 | —06 | =05 | =04 | =03 | —=0.2 | —-0.1 0.0

Probability [0.1587|0.1841|0.2119| 0.242 |0.2743|0.3085|0.3446|0.3821|0.4207 | 0.4602 | 0.5000

The probability values given in the table are represented by the shaded area in the following diagram.

] 7
T a4
,’2 z=l-0Y02\ 2 \\

|

The time it takes for a worker to drive from home to work is normally distributed with a mean of 32
minutes and a standard deviation of 4 minutes.

(a) What is the probability that on a particular day the drive takes between 30 and 32 2
minutes?

(b) What is the probability that the drive takes 32.8 minutes or less? 2

-18 -



Question 23 (4 marks)

(a) Show that

d
a(extanx) =e*(tan?x + tanx + 1)

(b) Find the exact value of

Y
4

f 2¢e*(tan® x + tanx + 1)dx
0

-19 -



Question 24 (3 marks)

A farmer has two flocks of chickens. The number of eggs laid each day during the year was 3
counted, with the data shown in a parallel box-plot.

Flock 1 — ]
Flock 2 }— —|

[ R O N
0123456 7 8 91011121314151617 1819 2021

Number of eggs per day

Compare the two datasets by examining the skewness of the distributions, and the measures of
central tendency and spread.

-20 -



Question 25 (4 marks)

Emily’s number of goals scored in football each game she has played this season has the following
probability distribution.

X 0 1 2 3 4

P(X=x) 0.46 0.34 k 0.08 0.05

(a) Show that k= 0.07.

DI I I IR I I R I e I I I R

-21 -



Question 26 (3 marks)

The figure below shows three buoys at sea at A, B and C. A helicopter is flying along FH and then HG,
where F,G and H are three points of the same height vertically above A, B and Crespectively. When the
helicopter reaches H , the angles of depression of 4 and B from the helicopter are 60° and 30°

respectively, while the true bearings of 4 and B from C are 250° and 130° respectively. The distance
between A and B is 100~/13 km .

H NOT TO SCALE

-22 -



Question 27 (5 marks)

A continuous random variable X has the following cumulative distribution function F (x) , defined by

(2)

(b)

(©)

0
F(x): Bx? (4—x2)

Show that B = % .

x<0
0<x<1
x>1
1
1
Océg'?g ..............
3




Question 28 (6 marks)

234 -2)
On the next page, sketch the curve y = dsismge=t=4 showing x and y intercepts, any stationary
points (classifying their nature) and stating if any inflection points exist and if so showing them.

7:0fPJ-'0"£M‘A/W ................................................
.............. MY =D



............. (0.0). 44 Fhe. horzentad et of wflecas

.......... (2.06). 4a..Hhe.... poind- of ardttctron......
Wk =D
.................................. A3 NY=2)=D
................................... %é@;%/‘f

............................... YD
T (327)
;16
2
= 15

-25 -



Question 29 (5 marks)
The depth of water (in metres) in a lagoon in the coastal town of Schoolies is given by:

D=8+ 2cos(‘;—’;’) for 0 < 1 <25.

where ¢ is the time in hours after noon.

(2)

(b)

(©)

What is the depth of water at noon?

Sketch the curve on the axes below, showing the maximum and minimum depths of the
lagoon during the time period 0 < ¢ < 25.
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Question 30 (4 marks)

In a science experiment, a robot arm attempts to successfully pick up a small object. The probability that

the robot arm successfully picks up the object on any single attempt is i .

(2)

(b)

(©)

What is the probability that the robot arm successfully picks up the object on the third
attempt only, after failing the first two attempts?

3.

Determine the minimum number of attempts required so that the probability of at least one
successful pick-up exceeds 0.95.
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Question 31 (6 marks)

A particle is moving along the x-axis such that at a time ¢ seconds its displacement from the origin is x
metres.

3

The acceleration of the particle is given by a = 3 + =

X e

Initially its velocity is —6 m/s and its displacement is 5 m.

(a) Find the equation for the displacement (x) of the particle in terms of .

........................................ B et et e e et ettt aaraeeaan
’ b" : b
. —}b -_—
o= 2e THget+¢
(b) At what time and where does the particle come to rest?



Question 32 (4 marks)

A municipal park needs a cylindrical water tank that holds 2 m? of water. The tank will have a flat
top and bottom and the cost of the metal for all surfaces is the same per square metre.

Let the radius of the tank be » and its height be 4.

Find the relationship between  and / that would minimise the surface area of the tank.
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Question 33 (4 marks)
The graphs of y=2x—-3 and y = \/% intersect at point 4 as shown in the diagram.

A

]
2
2

/|

Find the area of the shaded region. ———

....................................... 2PN
2—
.......... 2.2¢=3).. ;}_
e

2 X8
T < S
2a-3-.2x2-3 =% =4
2(,99)- ey j@x .................................................

A\f ...... Kq—d'l—___. ...... -—)CI ................................

::::: L[ 22251 2 a2 )
=L 3 V_fgfl .................... v
~ Tz

End of the examination
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Section I Extra writing space

If you use this space, clearly indicate which question you are answering.
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Section II Extra writing space

If you use this space, clearly indicate which question you are answering.
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