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5  Jamie wanis to know how many songs were downloaded legally from the internet in the last
12 months by people aged 18-25 years. He has decided to conduct a statistical inquiry.

2009 Higher Schoo! Certificate
Examination Paper ,

General Mathematics

After he collects the data, which of the following shows the best order for the steps he should
take with the data to complete his inquiry?

(A) Display, organise, conclude, analyse ~ (B) Organise, display, conclude, analyse

(C) Display, organise, analyse, conclude (D) Organise, display, analyse, conclude

6  Ahouse was purchased in 1984 for $35 000. Assume that the value of the house has increased
by 3% per annum since then.

Section I

22 marks
Attempt Questions 1-22
Allow alout 30 minutes for this section

Which expression gives the value of the house in 20097
(A) 35000(] +0.03)2 (B) 35 000(1 +3)28
(C) 35000x25x0.03 (D) 35000%25%3

T Anewspaper states: ‘It will most probably rain tomorrow.’ 7 Two people are to bs selected from a group of four people to form a cominittes, How many

different committees can be formed?

Which of the following best represents the probability of an event that will most probably occur?
1 (A) 6 . ®) 8 €y 12 O 16
(A) 33 3 % B) 50% C) 80% C (D) 100%
: 8  Some men and women were surveyed at a football game. They were asked which team they

2 The step graph shows the charges for a carpark. supported. The results are shown in the two-way table.

24 L —— Tean A | Team B Totals

& 18 — Men 125 100 225
~ .

% 12 — . Maria enters the carpark at 10;10 am Women 75 90 . 165
g and exits at 1:30 pm. Totals 200 190 390

" . : . _— How much will she pay in charges? What percentage of the women surveyed supported Team B, correct to the nearest percent?
o 1 2 3 4 5 (A) 23% B) 45% (©) 47% (D) 55%
Time (hours)
9 A wheel has the numbers 1 to 20 on it, as shown in the diagram. Each time the wheel is spun, it
stops with the marker on one of the numbers.

(A) 36 @) $i2 © s13 D) $24

3 The eye colours of a sample of children were recorded. When anatysing this data, which of the
following could be found?

L (A) Mean (B) Median {C) Mode (D) Range

4 Which is the correct expression for the value of x in this triangle?

i NOTTO
: 8 SCALE
300
L. x The wheel is spun 120 times. How many times would you expect a number less than 6 to be
) 8 : obtained? '
: B - Cy8x Qe i °
cos30° - B Ga3oe (©) 8 cos 30 (D) 8xsin30 A) 20 ®) 24 © 30 ® 36
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Genaral Mathematics

10 Billy worked for 35-hours at the normal hourly rate of pay and for five hours at double time. He
earned $561.60 in fotal for this work, What was the normat hourly rate of pay?

(A) $7.02 B) 351248 (C} 514.04 D) $16.05
11
NOTTO
SCALR
All measurements
are in centimetres,
."-_‘_ & /"
Y
What is the area of the shaded part of this guadrant, to the nearest square centimetre?
(A) 34cm? (B) 42cm? (C) S0-cin? (DY 193 em?

12 How many square centimetres are in 0.0075 square metres?
(A) 075 ® 1715 <y 75 - (D) 7500
13 The volume of water in a tank changes over six months, as shown in the graph.

Volume of water in a fank
50 000 >%

40 000

30000

Volume (litres)

20 000 geiana Eanrae S

10 ¢00

(] 2 3 4 5 6
Time (months)

Consider the overall decrease in the volume of water, What is the average percentage decrease
in the volume of water per month over this time, to the nearest percent?

(A) 6% (B) 11% © 2% D) 64%
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14

15

16

17

If A = 6x + 10, and x is increased by 2, what will be the corresponding increase in A7

(a) 2x B) 6x © 2 Dy 12

. 3
Which of the following correctly expresses # as the subject of v = 2 g
»

«fj

= B =drf—
(A nm== 3m (B) ! 3m

_ v B -3 |
(C) n= i;; ( ) n I

The time for a car to travel a certain distance varies inversely with its speed. Which of the
following graphs shows this relationship?

A (B)
Time Time
Speed Speed
© D)
TFime Time
Speed Speed

Sally decides to put $100 per week into her superannuation fund, The interest rate quoted is
8% per annum, compounded weekly. g

Which expession will caleulate the future value of her superannuation at the end of 35 years?

[1+9-'~%]35—1 15
52 {(1+0.08)” —1
(A) 10093 — " — (B) 100{—@?—}
| =
1820
[lfr"-;‘;—s} -1 (1+0.08)"° 1
(€) 10033 —— o (D) 100{—*—-——0'08 }
| =2
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General Mathematics

18 Huong used the ‘capture—recapture’ technique to estimate the namber of trout living in a dam.
+ She canght, tagged and released 20 irout.
« Later she caught 36 trout at random from the same dam.
+ She found that 8 of these 36 trout had been tagged.

2008 Higher School Certificata

Section 11

78 marks
Attemipt Questions 23-28
Allow atbout 2 hours for this section

P

What estimate should Huong give for the fotal number of trout living in this dam, based on her

X Question 23 (13 marks) Marks
use of the ‘capture—recapture’ technique?
The point A is 25 m from the base of a building. The angle of elevalion from A to the
160 162 (®) Thep g g
@ s @) 90 © @) top of the building is 38°. :
19 Two identical spheres fit exactly inside a cylindrical container, as shown. The diameter of each ’;’[ HHHEH \‘\\‘
sphere is 12 em. s 1 N
/ ooooo ~. NOT TO
nonoo SCALR
00ooo
noonoa) -
A |m
Ay ik ot
A~—25m—— 62 m
{i} Show that the height of the building is approximately 19.5 m. 1
What is the volume of the cylindrical container, to the nearest cubic centimeire? (il A car is parked 62 m from the base of the building. 2

(C) 5429 em? Dy 10857 cmd What is the angle of depression from the top of the building to the car?

(A) 1357 cmi®
Give your answer to the nearest degree.

(B) 2714 cm?
30 TLou bought a plasma TV whicl was priced ai $3499, He paid $1000 deposit and got a loan for

the balance that was paid off by 24 monthly instalments of $135.36. (b) A personal identification number (PIN} is made up of four digits. An example ofa

. PINis|o229

What simple interest rate per annum, to the nearest percent, was charged on his loan?
(A) 11% (B) 15% . (©) 30% (D) 46% () When all ten digits are available for use, how many different PINs are possible? 1
(ii} Rhys has forgotten his four-digit PIN, but knows that the first digit is either 5 or 6, 1
21 The mean of a set of ten scores is 14, Another two scores ate included and the new mean is 16. What is the probability that Rhys will correctly guess his PIN in one attempt?

What is the mean of the two additional scores?

(A) 4 (B) 16 (d) 18 M 26 (¢) The diagram shows the shape and dimensions of a terrace which is to be tiled.
22 In the diagram, AD and DC are equal to 30 cm. 1.8m+ NOTTO
X , SCALE
All angles are
27mF right angles,
NOT TO
SCALE
(i) Find the area of the terrace. : 2
(i) Tiles are sold in boxes. Each box holds one square metre of tiles and costs 855, 2
A When buying the tiles, 10% more tiles are needed, dne to cutting and wastage.
What is the fength of AB fo the nearcst centimetre? Find the total cost of the hoxes of tiles required for the terTace.
(A) 28cm B) 3lcm C) 3deom (D) 3%em
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General Mathematics

(d) The tables below show information about fees for MyBank accounts,

Bank fees for accounts Withdrawal fees
Free | Cheap Bypes Fee

Access | Access of per
Types of fees Account| Accormt withdrawals | withdrawal
Monthly account fee | §7 $4 Internct banking $0.30
Withdrawal fees No [ Yes Cash withdrawal $0.50
Each cash withdrawal $2 2 from MyBank ATM
from other ATM [EFTPOS purchases | $0.50

(i) Lihas a Cheap Access Account. During September, he made 3

+ five withdrawals using inlernet banking

« two cash withdrawals from a MyBank ATM
+ four EFTPOS purchases

+ two cash withdrawals at other ATMs.

What was the {otal amount that Li paid in bank fees for the month of Sepfember?

(ii) In October, what is the maximum that Li could pay in withdrawal fees to ensure 1
that a Cheap Access Account costs him no more than a Free Access Account?

Question 24 (13 marks)

{(2) The diagram below shows a stem-and-leaf plot for 22 scores.

2|13 5 9

3+1 4 7 9

412 4 45 7

5 2 4

6 |2 3 7

715 8 8 8
(iy What is the mode for this data? ) 1
(i) What is the median for this data? 1

(b) Tayvan is an international company that reports its profits in the USA, Belginm and
India at the end of each quarter. The profits for 2008 are shown in the area chart.

Profit
m
millions
U T PR
31 Mar 30 Jun 30 Sep 31 Dec
Ist Quarter 2nd Quarter 3rd Quarter 4th Quarter
Time period _

(i) What was the total profit for Tayvan on June 307 1
(il) ‘What was Tayvan's profit in Belgium on March 317 o1
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{¢) The Australian Bureau of Statistics provides the NSW government with data on the
age of residents living in different areas across the state, Afler analysing this data, the
govemnment makes decisions relating to the provision of services or facilities.

Give an example of a possible decision the government might make and describe how
the data might justify this decision,

{(d) A factory makes boots and sandals. Tn any weck
+ the fotal number of pairs of boots and sandals that are made is 200
+ the maximum number of pairs of boots made is 120
+ the maximum number of pairs of sandals made is 150,

The factory manager has drawn a graph to show the numbers of pairs of boots (x) and
sandals ('} that can be made.

)J

> 2004

% 150 _B(50, 150)

o

o

-é‘ 100- .

g

}é 50 \\

z. BN g
0 100~ 200 x

120

Number of pairs of boots (x)

(i) Find the equation of the line 4D.
(ii) Explain why this line is only relevant between B and C for this factory.
(iii} The profit per week, $P, can be found by using the equation P = 24x -+ 15y
Compare the profits at 5 and C.
(&) Jay bought a computer for $3600. His friend Julie said that all computers are worth

nothing (i.e. the value is $0) after 3 years.

(i) Tind the amount that the computer would depreciate each year to be worth
nothing after 3 years, if the straight line method of depreciation is used.

(i) Explain why the computer would never be worlh nothing if the declining balance
method of depreciation is used, with 30% per annum rate of depreciation. Use
suitable calculations to support your answer,
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Genearal Matharmatins

Question 25 (13 marks)

(a) Simplify 5 —2(x+7). 2

(b) The mass of a sample of microbes is 50 mg. There are approximately 2

2.5 x 106 microbes in the sample.

Tn scientific notation, what is the approximate mass in grams of one microbe?

{c} Thete is a lake inside the rectangular grass picnic area 4BCD, ss shown in the diagram.

A 12 12 B
30
NOTTO
SCALE
All measurements
are in metres
D 12 12 C
(i} Use Simpson’s Rule fo find the approximate area of the lake’s surface, 3

(ii} The lake is 60 cm deep. Bozo the clown thinks he can empty the lake using a 2

four-litre bucket,

How many times would he have to fill his bucket from the lake in order to ewpty
the lake? (Note that 1 m® = 1000 L),

(d) In Broken Hill, the maxjmum temperature for each day has been recorded. The mean
of these maximum femperatures during spring is 25.8°C, and their standard deviation
is 4.2°C.

(i) 'What temperature has a z-score of —17 : 1

(i) What percentage of spring days in Broken Hill would have maximum 3

temperatures between 21.6°C and 38.4°C?

You may assume that these maximmm temperatures are normally distributed
and that

+ 68% of maximum temperatures have z-scores between —1 and 1
+ 95% of maximum temperatures have z-scores between —2 and 2

« 99.7% of maximnn temperatures have z-scores between—3 and 3.

2008 ¢ Page9
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Question 26 (13 marks)

(a) Inaschool, boys and girls were surveyed about the time they usually spend on the
internet over a weekend. These results were displayed in box-and-whiskes plots, as
shown below. :

Boys !———I l H

]
0 1 2 3 4 5 6 1T 8
Ti

ime (hours)

(i) Find the interquartile range for boys.

(ii) What percentage of girls usually spend 5 or less hours on the intemet over
a weekend? ’ :

(iii) Jenny said that the graph shows that the same number of bays as girls usually
spend between 5 and 6 hours on the internet over a weekend. :

Under what circumstances would this statement be true?

(b} Osaka is at 34°N, 135°E, and Denver is at 40°N, 105°W.

(i) Show that there is a 16-hour time difference between the two cities.
(Ignore time zones.)

(iiy John lives in Denver and wants to ring a friend in Osaka. In Denver it is
9 pim Monday.

What time and day is it in Osaka then?

(iii) John’s friend in Osaka sent him a text message which happened to take 14 hours
to reach him. It was sent at 10 am Thursday, Osaka time. ’

What was the time and day in Denver when John received the text?

(c) Margaret borrowed $300 000 to buy an apartment. The interest rate is 6% per annum,
compounded monthly, The repayments were set by the bank at $2200 per month
for 20 years.

The loan balance sheet shows the interest charged and the balance owing for the

first month, )
Month Principal at | Monthly Monthly Balance at
the start of interest repayment end of
the month manth
1 $300 000 31500 $2200 $299 300
2 $299 300 A $2200 B

(i) What is the total amount that is to be paid for this loan over the 20 years?
(i) Find the values of 4 and B, '

2009
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© (iii) Margaret knows that she can check the bank’s calculations by using the present (i} What is the distance from R to P? 2
value of an annuity formula to calenlate the monthly repayment.

; (iii) The area inside this triangular course is set as a ‘no-go’ zone for other boats 1
(I} Write down the present value of an annuity formula with the correct

e A 1 while the race is on.
substitutions for this home loan. Whatis th ihis ¢ , "
at is the area of this ‘ne-go’ zone
{2) Use this formula o find the calculated monthly repayment. 1
i () In each of three raftles, 100 tickets are sold and one prize is awarded. Mary buys two 4
Questton 27 (13 marks) tickets in one rafile. Jane buys one ticket in each of the other two rafiles.
{a) The table shows the future value of a $1 annuity at different interest rates over different Dt?iennine Wl-19 has the be:lter chance of winning at least one prize. Justify your response
nunibers of time periods. using probability calculations.
Future values of a $1 annuity
Time Interest vate Question 28 (13 marks)
o7 [/} (/) . . .
Perlod 1% 2% 3% 47 % () Anjali is investigating stopping distances for a car travelling at different speeds. To
L 1.0000 1.0000 1.0000 1.0000 10000 mods] this she uses the equation
2 2.0100 2.0200 2.0300 2.0400 2.0500 d=0.01s2 +0.7s
3 3.0301 | 3.0604 | 3.0009 | 3.1216 | 3.1525 o . ) , .
4 4.0604 4.1216 4.1836 4,2465 43101 where d is the stopping distance in metres and s is the car’s speed in km/h,
5 5.1010 52040 5.3001 54163 5.5256 The graph of this cquation is drawn below.
6 6.1520 6.3081 6.4684 | 6.6330 6.8019 d —
7 7.2135 | 7.4343 7.6625 7.8983 | '8.1420 H e HH : : En3
8 8.2857 | 8.5830 | 8.8923 | 92142 | 6.5491 s H ~S0E
(i) What would be the future value of a $5000 per year annuity at 3% per annum 1 :“ ]
for 6 years, with interest compounding yearky? e EELE - A
(i) What is the value of an annuity that would provide a future value of $407 100 1 - 60 =
afier 7 years at 5% per annum compound interest? EEN =8 aE A
(iil} An annuity of $1000 per quarter is invested at 4% per annum, compounded 3 I+ H ]
quarterly for 2 years. What will be the amount of interest earned? o -
(b} A yacht race follows the triangular course shown in the diagram. The course from Pto Q2 i ! |
is 1.8 km on a true bearing of 058°, At { the course changes direction. The course ; : gsE
from 7 to R is 2.7 km and ZPQR =74°. R S Eapfans
R Ex 5
hes REasRREREsYazikanz . =51
i1 2G0T =400 T 220 2014 =160 s
NOTTO o REts -
SCALR + = = :
mExi 20T
)] Afljali knows that only part of this curve applies to her modet for stopping 1
distances.
Using a set of axes, sketch the part of this curve that applies for stoppigg distances.
(iy ‘What is the bearing of R from (7 1
2009 4 Page 11
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(ii) What is the difference between the stopping distances in a school zone when
travelling at a speed of 40 kinv/h and when travelling at a speed of 70 kuvh?

{b) The height and mass of a child are measured and recorded over its first two years.

General Mathematics

Height em), 77 | 45 | 50 | 55 | 60 | 65 | 70 | 75 | 80

Mass (kg), M 23 | 38 [ 47 |62 | 71|78 | 88 10.2

This information is displayed in a scatter graph.

A Helght versus mass

10

0
40 45 30 55 60 65 70 75 80
Height {em})

(i) Describe the correlation between the height and mass of this child, as shown
in the graph.

(i) A line of best fit has been drawn on the graph.

Find the equation of this line.

2009 4 Page 13
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(@

The height above the ground, in metres, of a person’s eyes varies directly with the
square of the distance, in kilometres, that the person can see to the horizon.

A person whose eyes are 1.6 m above the ground can sce 4.5 km out to sea.

How high above the ground, in metres, would a person’s eyes need 1o be to see an
island that is 15 km out fo sea? Give your answer cotrect to one decimal place.

Tn an experiment, two unbiased dice, with faces numbered 1, 2, 3, 4, 5, 6, are rolled
18 times. The difference between the numbers on their uppemmost faces is recorded
each time. Juan performs this experiment twice and his results are shown in the tables.

Experiment 1
Difference Frequency
0 3
1 3
2 2
3 4
4 3

L 5 3
Experiment 2
Difference Frequency
0 4
1 4
2 3
3 3
4 2
5 2

Juan states that Experiment 2 has given results that are closer to what he expected than
the results given by Experiment 1.

Ts he correct? Explain your answer by finding the sample space for the dice differences
and using theoretical probability.

End of paper
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Formulae Sheet [1)

Formulae Sheet (2]

Areca of an annulus

Jr(R2 - ;-2)

Surface area
Sphere A=4m?
Closed cylinder  A=2mrh+ 27r?

Simple inferest
I = Prn
P = initial quantity

F = percentage interest rate per period,
expressed as a decimal

Declining halance formula for depreciation

$ = Vp(t—r)

& = salvage value of asset after n periods

r = peicentage interest rate per period,
expressed as a decimal

R = radius of outer circle n = number of periods
r = radius of inner circle » = radius Mean of a sample
h = perpendicalar height Compound interest E\‘
Area of an ellipse A = P{l+r) X = =
= zab Volume
A = final balance Ef‘.
— i 1 f + . - 1 2 e a ¥ — )
a = length of semi-major axis Cone V:gn‘r h P = initial quantity r =
b = length of semi-minor axis n = npmber of compounding periods Ef
Cylinder v =mi r = percentage inferest rate per compounding ¢ _ oo
i ) a decimal ’ X
Area of a secior Pyramid v lAI period, expressed s 4 deciina x = individual scoze
=—Ah
4 = 3 Y 3 n = number of scores
B 36[)m Future value {A) of an annuity = frequency
4 4 q Y
Sphere V=—nr
® = number of degrees in central angle 3 1+ -1
. A= M{—T— Formula for a z-score
r = radius r _
: : i—X
Arxc Tength of a circle h = perpendicular height . I . z = > .
A = area of base M = comiribution per period, g
0 ) id at the end of the peried .
I = —2ar paid & P s = standard deviation
360 .
# = number of degrees in central angle Sine rule Gl-'adient of a straight line

Simpson’s rule for area approximation

a b c

sinA  sinB  sinC

Present value (N) of an annuity

N - M{(_li—_l}
r(l+r)

vertical change in position

m = : v
horizontal change in pesition

h
A~ El(df +dd, +df) Aven of a triangle or . .
1 Gradient—intercept form of a straight line
B = distance between successive A = —absinC N = A y = mx+h
measurements 2 (1+ ")n
df = first measurement m = gradient
. N ‘ b = y-intercept
d,, = middle measurement . Cosine rule Steaight-line formula for depreciation y-ntercep
d, = last measurement 2 2, 32 .
I ¢ = a”+b*—2abcosC S =V,—Dn
Vo ! Probability of an event
ar § = salvage value of asset after n periods .
, AIVAEE ¥ . ? nP The probability of an event where outcomes
oo al i b? _ o V, = purchase price of the asset are equally likely is given by:
cost= 2ab D = amount of depreciation apportioned
per period number of favourable outcomes
n = number of periods P(event) =
= m P total number of outcomes
2002 € Pagelb 2002 4 Page 16
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Solutions

Géneral‘ Mathematics

SECTION 1
Summary

S R R W =

7 A 13 B 18 B
8D 14 D 19 B
9 C 15 D 20 B
10 B 16 A 21 D
11 B 17 C 22 A
12 C

O 000

(C) *Most probably’ implies a probability
greater than 50% but less than 100%.

{C) Time spent in carpark is 3 h 20 min.
2. Charges =318,

(C) Mode. Tt does not make sense to
find the mean, median or rangs of
categorical data.

(A} cosf = adjacent
hypotenuse
c0s30°=
8
cos30°

(D} Organise, display, analyse, conclude,

{A) Use the compound interest formula
A=P(14+rp
where P = 35000, »=0.03,
1= (2009 - 1984) = 25.
oA =35000 (1 + 0.03)%

(A} A commiltee is an unordered
selection.

2009

METHOD 1

Write out all combinations of
selecting 2 from ABCD.

AR, AC, AD, BC, BD, CD.

METHOD 2
Nurnber of possible committees
4x3
=270 6.
2

Women supporiing Team B =190.
.~ Percentage of women
supporting Team B

20
=—x100%

165
=54.54%

=55% (nearest percent).

2 O There are 5 numbers less than 6.
. Probability =P = 3 = 1
20 4
Expected number of times
= Px number of spins

:l 120=130.
4

1¢ (B) 35 howrs notmal + 5 hours double
time iz equivalent to 45 hours’ pay
(B35 +5x2=45).

.. Normal rate of pay

536160 $12.48.
45

4 Page i7

8 (D) Number of women surveyed = 165.

2008 Higher School Cerlificate

11 (B) Arca=area of quadrant (sector)
— area of triangle

= ln:'z —lbh
4 2

:lﬁgi L axa
4 2

=42.2654...

=42 cm? (nearest em?).

12 () 1 m? = (100 x 100} cm?
=10 000 cm?
0.0075 m2 = 0.0075 % 10 000
=75 cm?.

13 (B) Decrease over 6 months
=50000-18000=32000L,
- Average decrease per month

3 200 =51333L

. Average percentage decrease
perf monlh

53333

~ 50000

=11% (nearest percent).

*100% =10.6%

14 (D) A=6x+10
Subsfitute x = 3, for example.
A=6x5+10=40
Substitute v =7,
A=6xT7+10=52
- A increases by 12.

2
15 (D) ye 3mn

"
2

3mn

—_— v

»

2

3mus =rv
a2 MV

n=—

3m

n=:t .
3
16 (A) Time varies inversely as speed.
k.
==
5
This is a hyperbola.

2009

17 (C) Use the future value {4} ofan annuity
forrmula

pES

where M =100,r= 0—52—8 per week,

1=35%52 = 1820 weceks.

1320
1, 008 Y )
52,
008
52

oo A=100

18 (B) Let P =estimate of the trout-

population,
tagged 8
Sample: ———=—
amgre total 36
f 20
Population: fagged =—
fotal 2
8.2
36 P
8P=20%36
P=90.

19 (B) For cylinder,
r:ix12: 6 cn
2
h=2x12=24 cm
LV =nrth
=X 67 %24
22714 em® (nearest em?)
20 (B) Balance P =$3499 - $1000
= §$2499
Amount paid = §135.36 x 24
= $3248.64

-~ Interest J = $3248.64 — 52499
=$749.64

Using the simple interest formula,
I=PFPm
749.64 = 2499 xrx 2

i.e. Rate = 15% (nearest pexcent),
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21 (D) Surmn of 10 scores =14 %10
=140
Sum of 12 scores =16x12
=192
s.Sum of 2 extra scores =192-140
=52

- Mean of 2 extra scores = %

=26.

22(A) ADAC=ADCA=50°

(angle sum of isaceles ADAC)
- £ABD =10° {angle sum of ADAB)
Using the sine rule in ADAB,

b d
sinB  sinD
30 d

sin70°  sin 60°
d= 30xsin60°
sin 70°
ie, AB =28 cm (nearest cmy).

=27.6481...

SECTION 1T
Question 23
(@ O
h
338°
25m
tand = opposite
adjacent

() Mg A

tan38° = i
25

~h=251an38°=19.5321...
=19.5 m (to 1 decimal place).

& (angte of depression)

19.5m

62 m

2008

Ganeral Mathematics

tand = opposite
adjacent
_19.5321...
62
nB=17.4862...°

=17° (nearest degree),

(b) (i) Each digit has 10 possibilities.
Repetitions are allowed.
- Number of possible PINs =

[10] x [10] x [10] x [10] = 10 000.

(i) Number of possible PINs for
Rhys =

[2]x[10] x [10] x [10] =2000

. P(correct guess) = ﬁ

(© () METHODI

E—

1.8+
0.9

0.9 /

Area is area of both squares minus
overlapping (shaded) square.
Aread =32
=972
=729 m?
-Arca B=Area 4
Shaded area = 52

=0.92
=0.81 m?
.. Total area =2 x 729 - 0.81
=13.77T m?,
METHOD 2
7
' 1.8 |45
27+ 7 \

4 Page 19
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Area of shape
= area of large square

— area of two shaded squares
=452-2x1.8?
=20.25-6.48
=13.77 m%

(i) Number of tiles needed
=13.77 + (13.77 x 10%}
=1377x1.1
=15.147 m?

.. Need 16 boxes
= Cost=16 x $55

=$880.
(dy (i) Fees:
5 internet withdrawals =5x%x03
=8§1.50
2 ATM cash withdrawals =2x0.5
(MyBank) = $1.00
4 EFTPOS purchases =4x0.5
=52.00
2 ATM cash withdrawals =2x2.00
{other ATMs) =$4.00
Monthly fee =$4.00

o Total =$12.50.

(i) Difference in monthly account fees
=§7-%4=33
»~» Maximum withdrawal fees = $3.

Quiestion 24
(a) (i) Modeis the most frequent score: 78.

(ii) There are two middle scores:
45 and 47 (11th and 12¢h scores).

- Median= 45+47

=46.

(1 (i) From graph, the total profit on June 30
is $8 million.

(i) . From graph, the profit for Belgium on
March 31 is $5 million — $1 million
= $4 million.

(¢) Possible answers include:

« Construct aged care facilities in a
particular area as the data may show a
greater number of elderly people than
expected.

+ Construet new schools based on the
munber of young children in an area.

(dy (@ y=mx+bd
b is the y-intercept, i.e. 200.
m is the gradient.
To find m, select 2 points on the line,

say (0, 200) and (200, 0).
rise
T
_._200
200 - "‘200
=1
200
sy =-1x+200
y=-x+200
or x+y=200
or yp=200—x.

(i} To the left of B the number of pairs
of sandals is greater than 150, whick
the factory does not make.

To the right of C the number of pair:
of boots is greater than 120, which
the factory does not make.

. Only the points on the line
between B and C are valid.

(iii} At B
P=24x+15p
=24x 30+ 15x 150
=3$3450
At C (where y =200 120 =380):
P=24x+ 15y
=24x 120+ 15x80
= $4080
. The profit at C is 5630 greater
than the profit at B.

(e) (i) Price of computer= $3600. If the
straight line method is used, the
computer loses equal value every
year. $3600 + 3 = $1200.

-~ Depreciation per year is $1200.
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(i) METHOD I

Declining balance formula:
S=r(1-ry
where Iy =3600, r=0.3.
£8 =3600(1-0.3Y
5 =3600%0.7"
After 3 years,
8 =3600%0.7 =$1234.50
After 10 years,
8 =3600%0.7'° 2$101.69
After 100 years,
8 =3600x0.7"" = §1.16 %1071

The declining balance method of
depreciation is an example of an
exponential curve, It approaches,
but never reaches, zero, That is,
decreasing a value by a given
perceniage will always leave some
value.

METHOD 2
Year| Opening | Depre- | Closing
value clation value

1 3600 1030 2520

2 2520 756 1764

3 | 1764 @) 52920 @) ®-®

is 30% 0f@, S0 ®~® will

never be 0,

Question 25

@) 5-2x+7)

()

=5_2¢- 14
=-2x—9.

Mass of one microbe

total mass

" number of microbes
50 mg

T 2.5x%i08
_005g
2.5%108

—2%10% g,

2009

© @ A#%(df-l-tldm +d;)
h=12
d;=0
d,=55-(22+5)
=28
d;=55-(30+10)
=15

.-.A=Z=1§2(0+4><28+15)
=508 m”.

(i) F=dh
=508 x0.6
=304.8 m?
=304 800 L
- Number of times to filla 4 L
bucket
304 800
4
=76 200 times,

(@) (i) Az-score of —1 means that the score
is one standard deviation below the
mean,

. Temperature = 25.8 — 4.2
- =21.6°C.

(it} z-score for 38.4°C:

x—X
Zz=

5

_384-258

3 2 - 0 1 2 3
- 21,6 30 38.4—~
258 34.2
, The shaded area represents the
percentage of temperatures between
21.6°C and 38.4°C.
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4:%)(68%

=34%
A :%x99.7%
=49.85%
Total area =34 +49.85
=83.85%.

Question 26

(@) (i) Forboys:(Qy=6, Oy=2.
Interquartile range = Oy~ O

=6-2
=4 hours.

(ii} For girls, @5 =15, 50 75%.
TR
(iii) The statement would be true if an
equal number of girls and boys were

surveyed.
()  Denver Osaka
f f 1
105°%W o° 135°E
(i) Difference in longitude
=105° + 135°
=240°
Time difference = 240° + 15%h
= 1§ hours.
OR
O
Time difference = 240"x4
60
=16 houts,
OR
240°
Time difference =——x24
360°
=16 hours.

(ii) Osakatime
= Denver time + 16 h
=9pmMon+16h
=1 pm Tues.

(iii) Receiving time in Denver
=Qsakatime + 14 h—16h
=10 an Thurs—2 h
= 8 am Thurs.

(© (i) Total amowmt paid=$2200x 12x20
= $528 000.

(i) ValueofA:
A=I=Prn
where P =292 300
r= 6% pa=0.06 pa
=0.005 per month
# =1 month.
5A=299300%0.005x1

= $1496.50.
Value of B: -
B =299300 4 1496.50 — 2200
= $298 596.50.
Gy  N= M{(l_“-)—l}
r(1+#)

where N =300000
r=0.005 per month
7 =240 months,

(1+0.005)"* -1
0.005(1+0.005)"""
(2) 300000 = A(139.5807717...)

300000
T 139.5807717...
~2149.293175...

=32149.
1.e. Monthly repayment is $2149

300000 =M {

~M

Question 27

(a) (i) Future value = $5000 x 6.4684
=$32 342,

(i) Value =$40 100 + 8.1420
=$50 000,

(iii) 4% pa= 1% per quarter
2 years = 8 quarters
Future value = $1000 x §.2857
= $8285.70
Interest = $8285.70 — (8 x $1000)
= $285.70.

s
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P(Jane wins at least 1 prize) (iiy Equation of a siraight line is (d) Sample space for dice differences:
=P(WW)+P{WL}+P(LW) y=mx+b. . 1| 213|415 |6
L % % Gradient (m) =" 1loji]|213]4a]s
10000 10000 10000 . 2 Lot 234
199 Pick any two points that lie on the 3| 2 1 ¢ |1 213
=m ling, e.g. (40, 1.2) and (80, 10.4). 4 3 2 1 0 1 2
Note: Some points in the table do 51 4 32 1 ] 1
=0.0199. NOT lie on the line. u 5 4 | 3 [ 2 1 0
METHOD 2 m= 2% MNimmber of trials = 18
P(LL)= 2)(2 rise =92 92 Outcome | Theoretical Expected
1060 100 T 40 probability [requency
(i) Bearing of R from = % run = 40 ~0.23 0 L3 £ v1g=3
igllgz(n}: + 58 + 74)° B L y=023v+b 36 . 36
Tk =0.9801 Substitute a poiut on the line into the 1 10 10, 15-5
P(J ving at 1 ize) =1 ion, say (40, 1.2).
(ii) Use the cosine rule. ane wins at least | prize) =1~ P(LL) e?gai?igfg 50 +b ) 386 386
RP2= 2,704 1.82-2%2.7% 1.8 cos 74° =1-0.9501 122024 b 7 2 — — x18=4
=7.8508... =0.0199. Lpteg 366 3
RP=2.38019... ' Compare: L p=023x-8 3 — “x18=3
=2.8 ki (to 1 decimal place). 0.02 > 0.0199 .. Mary has the better For the graph, 36 36
) chance of winning at least ons prize, M=023H-8% 4 A4 i><IE§ =2
(i) Use A=—absinC. Note: Different answers are found by 36 36
2 Question 28 using different points, since points 5 2 iXIS -1
Area of 'no-go' zone can only be estimated visually. The 36 36
=_1_>< 2.7 %18 % sin T4° @ O dm equation is thus a ‘Pest guess’, ‘ .
2 20 Yes, Juan is correct because Experiment 2
=2.3358 © had results are closer to the expected
3358... . 60 : p
=23 km* (to 1 decimal place). ) 40 ol kexd? frequencics.
© Mary: 20 If h=1.6,d=4.5.
1 £ faed &3
£ (Mary wins a prize) =2 0.02 0= 50 40 | 605 (kmy/h) w1.6=kxdS
100 e 1.6
Jane: " _ . 4.5
ME (ii) For 40 knvh, stopping distance is _
THOD :’ o 1 44 m - from graph. =0.0790...
105" POVWY= 55 % 166 ~ 15,000 For 70 kanvh, If d=15,
L di0.0l X702+ 0.7x70 B=0.0790. .. %152
0,/ 9% 1% _ =%8m =177
106 ~E PWL)= 00 X900 = Th 000 Difference = 98 — 44 T
1 _ 91 _ % =54 m. =17.8 m (to | decimal place).
9N T6a " TS 100 % 100 0000 _
0 L () (i) The relationship is linear. There is a
99" : strong, positive correlattor. ‘ End of General Mathematics solutions
00 L AL Height and mass are closely related.
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