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Question 28 (b) (iv) METHOD 1 % Wf* - — -
(@) ) $2.50 - i?m;; 505; [-Toll (2d) Eﬂ. vehicles (v) | Incoma(dxv) | i
e e 0 | s | o | 2005 HigHER ScHooL CERTIFICATE
= §0c + 50c + 50c + 50c + 5Oc. L 6500 5500 k
602+ 500+ 600+ 60+ 60c > 5600 i 1 1 EXAMINATION PAPER
Gi) P($2-50) = P($2in ﬂ-ze]stdra;vandﬁﬂc 3 4500 13500 i
in the 2nd draw
+P{50c n the Tstdraw and 1 4000 16000 | GENERAL MATHEMATICS
$2in the 2nd draw) 5 3500 | 17500 | -
3 .2 2 3 6 3000 18 000 ; .
= =X xS 1 - |
11 10 117 10 7 2600 17 500 i - - i
-6 8 2000 16 000 ¢ Section I
85 9 ‘._lﬁﬂ‘ 13 600 22 marks
{iii} Total value = ${2x + 1y +0-6w) | 1o 1000 10000 : Attempt Questions 1 - 22
= $(2x+ ¥+ 0-5:0). 11 B0 6500 ' Allow about 30 minutes for this section
12 0 e ]y — —
(b) (i) Since n $1 increase in toll will lead to 500 1 What is the mean of the set of scores?
fower vehicles using the tunnel, then a From the table, the maximum daily income : 8,4,6 6,868, 8 8, 15
$12increase in the toll will Jead to is $18.0["J[l. ] ) (&) 6 By 7 Cy 8 B 8
12% 600 = 6000 fower vehicles using the Anne is incorrect because a higher toll alsa
tu;:?e]!l. nglme the lowest to?] for whichnp means fewer vehicles, so lower income. 2 What is the vatue of %= b, if @ = 240 and b — 589
- vehicles will use the funnel is $12, METHOD 2 3 “ 4 @ 48 © 2% ™ 736
(it} The number of vehicles that wilt use the Tneeme : K
tunnel = 6000 - 5 x 500 18000 - 3 Four radio staticns reported the probability of rain Radio station Probability of rain
= 3500 vehicles, 18500 as shown in the table, 2AT D53
Income = 3500 x $5 = $17 500. 15000 N Which radio station reported the highest probability P 179
- : Yo
(iii) Ifthe toll is $1 then 6000 1 x 500 13500 i of rain? 5
will use the tunrel, 12000 . (a) 2ar (B) zBW 2C7, %
If the toll is $% then 6000 — 2 x 500 16500 .‘ © 2027 (D) 2DL
will use the tunnel. 9000 - : 2DL 0-6
Hence ifthe toll isd { dollars ), then 7500 - . 4 The diagram is a scale drawing of a butterfly.
6000 ~ d x 500 will use the tunnel, 5000 ‘ wi AR .
So, V = 6000~ 500d. 4500 HBSRAR e What is the actual wingspan of the butterfly?
3000 - {A) 2H65cm (B) 3cm
150% (G} 165em (D} 18-75 em
L éu'
12345678 9101112
From the graph, the maximum income is 1em
$180 000. Anne is incorrect for tolls
bigger than 6 because more tolts leads SCALE
to less income. Frankie
END OF GENERAL MATHEMATICS SOLUTIONS
T —— - 6 Which formula should be used to calenlate the Toby
distance between Toby and Frankie? 90 m I:II.%T
W 2 - b B) e’=a%+5h? SCALE
sinA  sinB
- 1 309
€} A= ZabsinC D ¢ =a?+b%-2abeasC
2 Sarah
2004 4 Page 19

05 € Paned




2005 Hieuer Scaool CERNACATE

Generat Matieamics

.13 Last year, Helen bought 150 shares at $2-00 per share. They are now worth $2-50 per share.
. Helen receives a dividend of $0-10 per share.

6 Janet's gross income last year was $60 000. She had allowable tax deductions of $5060.
Janet paid 1-5% of her taxable income for the Medicare levy.

How much was Janet’s Medicare leyy? : : What is the dividend yield?
(A) $750 (B) %825 Cy $900 ) 3975 i A 4% (B) 20% (C) $15 (D) 476
N 2 2 T h
7 Simplify 22”; * 8mp*~, - - a2 E 14 Using the formula d = 5:°— 2, Marcia tried o find
(&) mlp (B smp © 6m2p O &y : the value of t when d = 137, E a-se
. f Here is her solution. She made one mistake. E B = sf-a 4. .. Line A
8 If tan® = 85, what is the value of 8, correct to the nearest minute? : Which line does NOT follow carrectly from the E 185 =8 b Line B
(4) 11° 25 (B) 11°26° €y 89° 19’ (D) 89° 20 ; previous line? § a7 =4 0 Line &
: (&) LineA (B) LineB § PR Line D
9 A setofdatais rePresented by the cumulative frequency 2 80D _ ! ©) Line © ) LineD S R
histogram and ogive. g i
What is the best approximation for the interquartile % 600 - I
range for this set of data? ﬁ 4004~ - ] 18 A car bought for $50 000 is depreciated using the declining balance method.
) 25 ;:; Which graph best represents the salvage value of the car over tima?
g 200 : -
| 30 E| : (A) B (C) (D)
© 35 § 0 - Salvage Salvage Salvage Salvage
T 1 J
O 40 %5 35 45 55 65 76 85 , va ue value value value
Seore : $50 000 $50 000 .§60 000 $50 000
10 The table is used to caleulate monthly Monthiy loan repayments {in dollars) par $1000 borrowed
loan repayments. Interest = N
. Gyears I0years 15years 20ycars B
Samantha has borrowed $70 000 at 8% rate %P ] i . o :
per annum for 15 years. : R - (1) S &1 B ¥ : Time Time
What is her monthly loan repayment? 6% 19-33 11:10 8-44 716 ) R .
1 7 18 On a television game show, viewers voted for their favourite contestant, The resubts were recorded
(A} $143.40 (B) $669.20 % 19-80 161 899 s in the two-way table.
) . . . .
(C) $8030-40 (D) $10 038-00 8% 20-28 12.13 9-56 8.36 - -
9% 20-76 12-67 10-14 500 Male viewers | Female viewers
] Contestant 1 1372 3915
11 The diagram shows a spinner. Contestant 2 2054 3269
The ar.row 18 spun E_“Td will stop in one of.the sux‘sect%ons: 2 4 One male viewer was selected at random from all of the male viewers,
What’[s~ the probability that the arrow will stop in a section What is the probability that he voted for Contestant 17
containing a number greater thamn 4?7
9 2 ) 1372 B) 1372 © 1372 ™ 1372
{A) 5 {(B) 3 10610 5287 3426 2054
()} 1 ) 1 9 1 17 The total cost, $C, of a scheel excursion is given by C = 2n+5, where r is the number of students.
3 2

; If three extra students go on the excursion, by how much does the total cost increase?

(A) %6 {B} $11 (C) 315 D) 3516
12 The shaded region represents a bleck of land bounded b
on one gide by a read. . 18 A model yacht has two triangular sails. These triangles are
What is the approximate area of the block of land, using similar to each other. Some dimensions of the sails, in NOT
. Simpson’s rule? NOT centimetres, are shown on the diagram. 15 0
i TG : .
“ (A) 680 m2 (B) 760 m2 : SOALE , What is thezmtal area of both sails? \ s SCALE
! (©) BIOm2 (D) 1360 m? o (4) 24 em B) 27em 4
i (C) 80cm? (DY 97 cm? 3
¥ BEITERN 2005 # Paga? 2005 # Pagald
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19 The location of Town A is 25°N 45°E. The lecation of Town B is 10°N 105°F.
Which of the following is true? (Ignore time zones.)

{A} Town A is four hours behind Town B. (B) 'Fown A is four hours ahead of Town B.

(C)y Town A is one hour behind Town B. (D} 'Town A is one hour ahead of Town B.

20 Dave's school has computer security codes made up of four digits (eg 0773). Juanita’s school has

computer securily cedes made up of five digits (eg 30569).
How many more codes are available at Juanita’s school than at Dave’s school?
(A) 10 (B) 50 (Cy 20000 (D} 100 000

21 Yousef nsed the ‘capture-recapture’ technique to estimate the number of kangaroos living in &

particolar area.

* He caught, tagged and released 50 kangaroos. .

¢ Later, he caught 200 kangaroos at random from the same area.

* He found that & of these 200 kangaraos had been tagged,

What is the correct estimate for the total number of kangaroos living in this area, using the
‘capiure-recapture’ technique?

(A} 245 (B} 250 € 2000 ) 10000

People under 21 years

— T} —

People 21 years and older

22 Two groups of people were
surveyed about their weckly
wages. The results are shown
in the box-and-whisker plots.

200 250 300 35|0 400 450
Weekly wages (%)
Which of the following statements is true for the people surveyed?
(A) The same percentage of peaple in each group earned more than $325 per week,
(B Approximately 75% of people under 21 years earned less than $350 per week,
(Cy Approximately 76% of people 21 years and older earned more than $360 per week.
(D) Approximately 50% of people in each group earned between $325 and $360 per week.

Section 1T

78 mavrks
Aitempt Questions 23 — 28
Allow about 2 howrs for this section

Question 23 (13 marks) Friend Number of tickets
{a} There are 100 tickets sold in a raffle. Danielle 45
Justine sold all 100 tickets to five of her friends. Khalid 5
The number of tickets she sold to each friend Nancy 10
is shown in the table. Shani 14
Herman 26
Total 100

(i) Justine claims that each of her friends is equally likely to win first prize.
Give a reason why Justine's statement is NOT correct.

tii) What is the probability that first prize is NOT won by Khalid or Herman?

2005 4 Pages
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(b} A clay brick is made in the shape of a rectangular prism with dimensions as shown.

21 em
(i} Caleulate the volurne of the clay brick.

Three identical cylindrical holes are made through the brick as shown. Each hole has
a radius of 1-4 em.

NOT

SCALE

2lem

(i) What is the volume of clay remaining in the brick after the holes have been made?
(Give your answer to the nearest cubic cenfimetre,)

(iii) What percentage of clay is removed by making the holes through the brick?
(Give your answer correct to one decimal place.)

(c} Moheb owns five red and seven blue ties, e chooses a tie at. random for himself and puts it on,

He then chooses another tie at random, from the remaining ties, and gives it to his brother.
(iY What is the probability that Moheb chooses a red tie for himself?

(ii) Copy the tree diagram. Brother’s tie
Complete your tree diagram Red
by writing the correct €

probability on each branch. . Red <
Blue

Moheb’s tie

‘Hed
Blue

Blue
{iii) Calculate the probability that beth of the ties are the same colour.

Question 24 (13 marks)

(8} (i) Draw a stem-and-leaf plot for the following set of scares.
21 45 29 27 i9 35 23 58 34 27

(i) What is the median of the set of scores?

(iif) Comment on the skewness of the set of scores?

) ‘The formula D = 24 is used to caleulate the dosage of Hackalot congh medicine to be given
to a child. 18

* 1) is the dosage of Hackalot cough medicine in millilitres (mL).
* Ais the age of the child in months.

(i) If George is nine months old, what dosage of Hackalot cough medicine should he be given?

(i) The correct dosage of Hackalot cough medicine for Sam is 4 mi.,
What is the difference in the ages of Sam and George, in months?

e 2 Y Y = T
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2005 HigHen Scrool CeERTwICATE 7
{c} Make Z the subject of the equation T = 271.% 2
(d) The sector graph shows the proportion of peaple, as'a percentage, living in each region
of Sumeity. There are 24 000 people living in the Eastern Suburbs.
Propaoriion of people living
in each region of Sumcity
i
Southern i
Suburbs i
Northern (30%) 3
Buburbs !
{45%) z
i
Eastern i
Suburbg
{15%) :
Suburbs
4
(i) Show that the total number of people living in Sumcity is 160 000, i =
Jake used the information above to draw a column graph.
84 000 —+— — ——
& 72000 - —
o,
§ 60 000 —— H
8 48000 —_—
1)
g 36 000 _
[ 24 000 —
12 000
Y ‘I 1 | T ™
Northern = Southern = Eastern @ Western
Suburbs  Suburbs  Suburbs  Suburbs
Region
(i) The column graph height is incorrect for one region, 2

Identify this region and Justify your answer.

Question 25 {13 marks)

€a} Reece is preparing his annual budget for 2006. His expected income is:

* 590 every week as a swimming coach

* Interest earned from an investment of $5000 at a rate of 4% per annum.

His planned expenses are:

* $30 every week on transport

* %12 every week on lunches

* $48 every month on entertainment.,

Reece will save his remaining income. He uses the spreadsheet [on page 7] for his budget.
(i} Determine the values of @, ®and @ (Assume there are exactly 52 weeks in a year) 3

(ii} At the beginning of 2006, Reece starts saving.

2

Will Recce have saved encugh money during 2008 for a deposit of $2100 on a car if he keeps

to his budgei? Justify your answer with suitable calenlations.

2005 4 Pagat
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Al Bl ¢ 1o i EJF e H =
1 ! REECE'S ANNUAL BUDGET FOR 2006
: T T f T T
2 j l' ’? ’ L
13} INCOME , . EXPENSES
4 : } | ] 7 ; ? 3
5 | Wages . 1$4680 _ 'Transpont s i
6 | Intereston investment | $(X); Lunches $624 [&
Moo § :Enterfainment © $(2) {2
8 o 7 : B . ‘
9 | ; { =
[T 412 i sneet 1 /X Sheet 2 /5 i Sy
® 4
NOT
12 em 13 em TO
SCALE
c b cm B
€} Use Pythagoras’ theorem to show that AABC isa right-angled triangle. 1
(i} Calculate the size of ZABC (o the nearest degres. 2
.(c} Robyn plays a game in which she randomly chooses one of these five cards.
She plays the game 60 times, replacing the card after each game.
Win Win
. nething
4 $0 ]
(B} How many times would she expect to win $47
(i) What is the financial expectation of the game? 2

(iii} Another card is added to the game with ‘Win nothing $0' written on it.
Robyn claims that the financial expectation will not change.
Do you agree? Justify your answer with suitable caleulations,

Question 26 (13 marks)
(8) A printing machine worth $150 600 is bought in December 2005. 2

In December each year, beginning in 2006, the value of the printing machine is depreciated
by 10% using the declining balance method of depreciation.
In which year will the depreciated value first fall below $120 0007

b} Red is saving for a holiday. He deposits $3600 into an account at the end of every year for four
years. The account pays 5% per annum interest, compounding annually.

"The table shows future values of an annuity of $1.

2005 & Paga?
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“ .

Future values of an annuity of $1

,7End of Inferest rate
| year 1% 2% 3% 4% 5%
1 10000 1-G0O0 #-0000  1.0000  1.00600
2 2.0100 20200 2.0300 2.0400 2.0500
| 3 30301 3.06804 3.0008 3-12{68 A2.1528
P 4 4.0604 41216 4-1838 4.2465 43101
5 51010 5-2040 5.3081 5.4163 55256
B 61520 6-3081 64684 - 66330 6.8019
| 7 7-2135 74343 76625  7-8983  8.1420
2 8-2857 #.5830 8.8023 052142 954891 |

(1) Use the table te find the value of Rod’s investment at the end of four years,

(ii) Hew much interest does Rod earn on his investment over the four years?

{c} The weights of boxes of Brekky Bicks are normally distributed. The mean is 754 grams
and the standard deviaton is 2 grams.

(i} What is the z-score of a box of Brekky Bicks with a weight of 764 g? i
{ii) What is the weight of a box that has a z-score of —17 i
(iii) Brekky Bicks hoxes arc labelled as having a weight of 750 g, 2

What percentage of boxes will have a weight less than 750 g?

(d) Peta borrows $28 000 from a eredit union at 6% per annum compounding monthly.
She will repay the money over nine years.

Peta uses the formula: : i n
28000 = Ml%}
r(l +r )ﬂ
to calculate her monthly repayment, 3f.
(i) Rewrite the formula, showing the correct substitutions for r and 7. 2
(ii) Caleulate Peta’s monthly repayment. 1

Question 27 {13 marks)
(a) The area graph shows sales figures for Shoey’s shoe store.

30 000 5— -
[:]Buots

School shoes | |Business shoes

Number of shoes sold
ok
=13
o
fe)
L=}

0 T T 1 T T T 1 T T 1
Month
(i} Approximately how many school shoes were sold in January? 1
(i) For which month does the graph indicate that the same number of sclool shoes and 1
business shoes was sold?
(iil) Tdentify ONE trend in this graph, and suggest a valid reason for this trend. 2

2005 4 Pagag
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{b) This diagram represenis Earth. O is at the centre, and 4 and B are points on the surface. 2

Caleulate the distance from 4 to B
along the great circle through A and B.
(Give your answer in nautical miles.
{Radius of Earth is 6400 kin.

1-862 km = 1 nautical mile}

A; 36°N 20°E
B: 8°520°E
N
{c)
B
NOT The bearing of € frem A is 250° and the distance
TO of C from A is 36 km.
SCALE (i) Explain why & is 110°, 1
A (i) I Bis 16 km due north of A, calculate 3
the distanee of C from B, correet to the
36 km pearest kilomatre,
c
(d) Nine students were selected at random from a school, and their ages were recorded.
Ages
12 11 18
14 16 15
14 15 14
(i} What is the sample standard deviation, correct ta two decimal places? 2
(i) Briefly explain what is meant by the term standard deviation. 1

Question 28 (13 marks)

" {a) The Mitchell family has moved to a new house which has an empty swimming poal.
The base of the peol is in the shape of a rectangle, with a semicircle on each end.

i 4
i ¥ metres
Base . l H
of pool : :
f#—-—-- x metres — ]
(1) Ezplain why the expression for the area of the base of the pool is 2xy+ xry™.
(i) 4
‘The pool is
1-1 metres
deep. -
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‘The sides and base of the pool are covered in files. If x =6 and y = 2-5, find the total
area covered by files. (Give your answer correct to the nearest square metre.)

(iii) Before filling the pool, the Mitchells need to ingtall a new shower head, which saves 2
6 litres of water par minute.
The shower iz used 5 times every day, for 3 minutes each time.

IFthe charge for water is $1-013 per kilolitre, how much money would be saved in one year
by using this shower head? (Assume there are 366 days in a year.) E

(b} SBue and Mikey are planning & fund-raising dance, They can hire a hall for $400 and a band
for $300. RKefreshments wiil cost them $12 per person,

(i} Write a formula for the cost ($C) of running the dance for x people. 1

The graph shews planned income and costs when the ticket price is 320,

Planned Income and costs for the dance

6000 e — —

4508 : L —y‘«‘?y

Wwoo—.— L1 0 p T ‘

wod L L] {__/G“y |
L 3000t Lo S i
,% 2600 — —-—— L i - e ‘
T D VO N 7/( e

1500 )| _%{ S W SV S S N N

1600 - et - — —-

500 - ;' S - i
’ K 100 200

Number of people (x)

(i) Estimate the minimym number of people needed 4t the dance to cover the costs,

(iii) How much profit will be roade if 160 people attend the dance?

{(iv) Sue and Mikey plan to sell 200 tickets. They want to make a profit of $1500, ]
What should be the price of a ticket, assuming all 200 tickets will be sold?

End of paper
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2005 HigHER ScHooL CERTIFICATE
SOLUTIONS

GENERAL MATHEMATICS

SUMMARY
7. D 13, A 18. C
8. D 4 B 19, A
8 C 5. D 20, C
0. B 18. C 21 C
H. D 17. A 22. B
12, A
Mean = sum of scores
number of scores
=8
9
=1,
z-b  240-58
4 .4
- 18t
4
= 46,
Converting probabilities to decimals:
0-b63 = 0-53
17% = 0.17
18 o2
25
0-6 = 0-6.

0-6 is the highest.

Scale: 2-5 ¢m represents 1 em
Measured wingspan = 7.5 cm.
Actual wingspan = 7-5+ 2.5
= 3 cm

Let distance between Toby and Frankie ba
x (in metres), then the sine rule is needed:
x 20

wn 80"

sin 30°

Taxable income = $60 000 — $5000
= $56 000,
Medicare levy = 1.5% x $55 (0
= 3825,

2m®x 3mp? = 6m3pt

EaTatal=d

o

. .

8. (D} tanf = 85

10.

1L

12

13,

14,

15.

16.

. {C

-

(B

e

i3);

(4

(A)

(B}

(0]

{©)

@ = 89-3259631 .,
89° 19 33-47"
89°20".

Read the graph at cumulative frequency
of 600 (to find the upper quartile} and
200 (to find the lower quartile),
Interquartile range = 80 - 46

= 85,

From table, monthly loan repayment is
T0x$9.56 = $669.20.

Numbers greater than 4 are 7, 7, 9,

P(numbergreaterﬂlanti) = g = ,é_

Note: In this case, b = %X‘i@ = 20.
A=z %(nrf +dd, rd,)
= 219+4x15+23)
, 3
= 630 m?2,
dividend
markef price
_ £0-10

T x100%
$2.50

= 4%.

Dividend yield = x100%

d==52-2
137 = 583 -2
Line B should read
139 = 5%,

Line A

Correct graph must be a hyperbelic
function, with the graph approaching
but net touching the Time axis,

Total male viewers = 1372 + 2054
= 3426,
Plmale viewer, selectad from ngle
viewers, selects Contestant 1)
1812
T

e e

IR e

St e,

A
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7. (A) METHOD 1

$5 is a fized cost, and for each additional
student, the cost is increased by $2.

Extra cost for 3 students — 2n
=2x3
= $6.

METHOD 2

$51s a fixed cost, For no students,

C=2x0+5 = 85,
For thres students,

C=2%x3+5 = $1L
<. Additional cost = $6,

(C) 75% of people 21 years and older
earned less than $360 per week;

(I statement only true for 21 years and
older.,

JEE—— -

Question 23

(a) () Justine's claim is incorrect because each
friend bought a differeiit number of tickets,
The friends who have more tickets will have
a higher chance of winning.

{ii) P(Khalidor Herman win) = L , 13
18. (C) The triangles are similar; 2301 5o
Enlargement factor = 15 - TO_O
- 35 . P(not won by Khalig orHerman} =1 isri
. 00
h=dx3 =12 A N =8
beaxy=e /| () @ Volume of brick = ¢854 100
=2Ix8x%9
= 1512 em3,
-~ Tatal area 3 b
= Liaxariign @ T =FB reldem
2 2 h=8em
= 6+54 i
= 60 em?, h Volume of cylinder;
19. {A) Differencein longitude = 105°— 450 = 60°, ; = aréh. ‘
Time difference = 60 x4 min 1
= 240 min Total volume of three holeg
= 4 hours, =3xmwxl4%xg

Town A is west of Town B
-+ Town A is 4 hours behind Town

= 1477805184 ...

B The volume of the remaining clay

20. (0} Number of 4 digit cades = 1612~ 147.780 518 4 ..,
= 10x10x10x 10 = 1364.218 482 .
= 10 000. % 1364 em® (nearestcm?),
Number of & digitcades (i) Percentage of elay ramoved
= H0x10%10x 10 19 volums of clay removed « 100%
= "0
= 100 000, . volume of the brick
Extra codes = 100 00010 000 . I47-7805... < 100%
= B0.000. BETIT)
21. {C) Letthe estimata for the number of = 9.7738...

kangaroos bo £, . + 9-8% {correctio ldp.).
5 _60 (e} (i) Plchoosing a red tig) = 2.,
200 B 12
5E = 50x200 Gi) Moheb’s tie Brother’s tie
- . 4
o ;g(?;w- i~ Red RE
- . 5 Red <
22, (B) The only correct statement is (B). 12 v Blue EB
The other statements are false hecauser 151
€A) 50% of people under 21 years earned 1

more than $325 per week, but

of people 21 years and older earned

more than $325 per week;

5%

P 11 Red BR
1z Blue <
i Blue BB

i
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(iii) P(same eolour) = P(RR)+F(BR)

5 4 7 6
Bt e S
2 011 1270 11
=3
86
Question 24
{a) (i) Ordered stem-and-leaf plet,
Key: 2[1=21  Stom | Teaf
1 9
2 137729
3 4 5
4 8
3! 8
(i) Median = average of the two middle scores
_27+929
2
= 28,

(iii} The sceres are positively skewed as there
aremore scores at the lower end of the range
" (ie. the long tail points to the higher scores).

O {) D=%. In thiscase, A = 9.

_2x9
15
= 1-2 k..
(i) Tn this case, D=4, A= 7
24
4=%24
15
60 = 24
A=30

. Sam is 30 months eld.
The difference in ages = 30 -9

= 21 months,
@ T=gg12
T _ I
2r
P
2

(d) (i) Eastern Suburbs = 15%.
15% of population = 24 000
1% of population = 24 000+ 15
= 16040,
. 'Total population (100%) = 1600 x 100
= 160 G00.

(i} Northern Suburbs = 45% of 160 000
= D-45 x 160 000
= T2 000.
Northern Suburbs = 30% of 160 000
= (-3x 160000
= 48 000,
Eastern Suburbs = 24 000 (given).

GENERAL MATHEMATICS

Western Suburbs = 10% of 160 G600
= 18 000,
. The Western Suburbs column height is
incorrect on the graph as it is displayed
as 12 000.

Question 25

(8) (i} X = 4%x 5000 = $200.
Y = 530x52 = 31560,
Z = 848x12 = 2576.

(ii} Tetal income for year = $4680 + $200
= 34880,

Total expenses for year
= $1560 + 3624 + $578
= $2750,
Savings = total income — total expenses

= 54880 - $2760

= $2190.
Yes. Reece will have saved enough mongy
for a deposit of $2100 on a car.

) (i) A AABC isrightengledif
AB% = AC®+ B2,
AB? = 13?2
= 169.
12 B aetimet g
=144 + 25
= 169
= AB%,
C 5 B
-~ AABC is right-angled.
(ii) Lel ~ABC=29
12
tanf = =
an 51
8 = 67.38013505._.
= 87° (nearest degree).

Note: The same result could be found using

12 5
ing = == 6= 2.
sing 13 or cos =

© @ Povingh = 2,
< Expected number of wins = -2— x 60
= 36.
(ii) Financial expectation

3 1 1
== +—=x0+ = x(-28)
g g8
= £0.80.
Robyn is not correct because there will be
six cards to choose from which will change

the probabitities and the financial
expectation.

(iii)

Do 103
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New financial sxpectation

3 2 1
= — —x0+=x{-
x$4+6 Gx( $8)

[
2
~4(3)
= $0.67.
Guestion 26
&) S=T,(-rP 8 < 120 000
¥, = 150 000
r=10% = 0.1
n=7

5 = 150 000{1 - 0-1)*
= 160 GOHO-9)".
Using ‘Guess, check and improve’:
n = 1 {ie.value in December 2006):
5 = 150 000 = 0-9! = 135 000,
n = 2 {value in Decemnber 2007):
8 = 160 000 x 0-8% = 121 500.
n =3 (valuein December 2008):
8 =150 000 % 0-9% = 109 350.
. The depreciated value of the machine will
first fall below $120 000 in 2008,
Note: These caleulations can be done quickly on
a caleulator by continuing to multiply the
value of the machine by 0.9,

(b} (i) From the table, an annuity of $1 at 5% for
4 years has & future value of $4.3101.

- Future valie of Rod's investment
= $3600 x 4-3101

= 515 516-36.
(ii} Total payments over 4 years = $3600 x 4
= 514 400,
- Interest earned = $15 516-36 - $14 400
= $1116-36.
{¢) &) Mean (¥} = 754
Standard deviation (s) = 2
When x = 754, z= x;x
_ 764 — 154
2
=0
G) Whenz = -1, 1= X124
2= x-T54
x = Th2.
o Weipghtis 762 g,
(ili) Whenx =750, z= jéﬂgﬂ
= -3
= 150 g is 2 standard deviations below
the mean.
2005

For a normal distribution, 85% of the scores
lie within 2 standard deviations of the mean,

. e
T50 762 x 756, 758
754

. Percentage of boxes with weight less
than 750 g = 5% + 2
= 2.5%.

@ () 28000 = ardLtr) -1
r(1+r)n

r = 6% per annum
= %% per month
= (-6% per month.

n = 9 years
= {9 x12) menths
= 108 months.

So the formula becomes

103
28 000 = A iﬁ%}
0-005(1+0.005)

(i} Need to find the value of M.

103
28000 = pr|(LXS) "1
0-005 % 1-0051%
L ap 0713690498
0-005 x 1.005108
25000 = M x83-203424 46 ..
Af = 28 000
83.203424 46 ...
= 336-160 9597 ...
= $336.18.
Question 27
(a) (i) Number of scheol shoes sold
= 18 600 — 3000
= 15 000,

(ii} 8chool shees and business shoes sales
were equal in April (since the bands
representing school shoes and business
shoes are both the same height).

(iii} Suggested pessible answers are:
* sales of school shoes are the highest in

January and February, at the start of
the school year; OR

* sales of boots are the highest in July,
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during the colder winter period; OR

* sales of husiness shoes are constant
through the year, as business needs do
not change.

(b) Difference in latitude = 35° + 8° = 43°,
METHOD I
Since an angular distance of 1° on a great circle
equals 60 nautical miles, ’

{ Distance AB = 43 x 60

= 2580 nautical miles.

METHOD 2
i Using the are length of a circle formuta

f= b x2nr,
360

i Distance AB

§ =43 X 27 x 6400 kan

H 360

: = 4803.146 101... kem

= 4803-146 101... + 1.852 nautical miles
= 2593-491 415 ... nantical miles

i = 2593 nautical miles.

{c) (i} True northis 0° (or 360°).
Reflex angle ZBAC = 250°

; 8 = 360° - 250°
= 110°,
; i N
: B
: ¢ =15
[
(ol,
28
o

C
Using the cosine rule:
a® = 02+ c?—Zabcos A
a® = 3674157 - 2% 36 x 15 x cos110°
= 1890-381755..,

a = J/1890-381%55 ...
= 43.478 52061 ...
- Distance of C from B is 43 kan {nearest kan).

) () For sample standard deviation, use .1
on a caleulator. From the calculator,

O, =1691481928. .
= 1-69 (correet to 2d.p).

(i) Standard deviation measures the spread
of scores about the mean.

Bl e T
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Question 28
ta) (i} Areaofrectangle = xx2y = 2xy.
Area of 2 semicircles
{each with radius y metres)

1 2
=2X=XTX
3 ¥
= myh
o Areaofbase = Zxy +1y”

(ii) Total area = (area of base)
+ (area of straight sides)
+ {area of curved ends).
Areaofbase = Qxy+ mwy?
= 2x6x2-5+mwx25%
= 49-634 954 08... m2.
Areaof straight sides = 2x{xk)
= 2xBxL1
=132 m%
Area of ewrvedends = 2ark
= Z2xax26x1.1

= 17278759 59 ...m?.

Total area

= 49-634 954 08...+13-2+17-278 75969 ...

= 80-113713868...
= 80m? (nearestm?).

(iil) Water savings = 6 Lx5x3x 365
= 32850 L/year
= (32850 + 1000) KL /year
= 32.85 kL /year,
*. Money saved = 32.85 x$1.013
= $33-27705
= $33-28 (nearest cent).

(b} (i} Cost($C)for running the dance forx people:

C = 12x+400 + 300
C = 12x+700.

(ii} From the graph, minimum number of people
is approximately 88,
Note: Thisisfound by reading from the
graph the pointofintersection of
the 2lines.

(iii) Fromthe graph, when x = 150,
income = $3000 (or 320 x 150).

C=12x+700
= 12x 160 + 700
= 2500,
Costs = $2500 {can also be found
from the graph}.
Profit = $3000 - $2500
= $580,

(iv) METHOD 1
Total cost. for 200 people = 12x 200 + 700
= $3100.
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For profit io be $1500,
income = $3100+ $1500
= $4600.
Ticketprice = $4600 + 200

=523,

METHOD 2
Yrom the graph, the current profit
for 200 people = $4000— $3100
= $900.
Need $600 more overall, so extra charge
por ticket = £600 + 200
= £3.
= Ticketprice = %$20+43
= $23.

END OF GENERAL MATHEMATICS SOLUTIONS

METHOD 3
Fixed costs per person = (M)
200
= $11.

Refrechment cost per persen = $12,

- Total cost par person = §11+ 512
= $23.

_— . .
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ExaminaTioON PareR

GENERAL MATHEMATICS

Section I

22 marks

Attempl Questions 1 - 22
Allow ahout 30 minutes for this section

1 Which fraction is equal o a probability of 25%¢

i 1 1 1
(6 =
©

(A} B) —

26 4
2 Susan drew a graph of the height of a plant.
What is the gradient of the Tine?
(8) 1
By &
€y 76
o 10

Height (cm)

0 1 2 3 4 5
Weeks
3 FK=F F=5ands¢= 0715, what is the value of K correct to three significant figures?
(A} 1.82 (B} 1827 (C) 1828 (D} 1.83

4 Areal estate agent sells a house for $400 600. From the selling price he earns $10 000 for his services.
Which term is used to deseribe'the maney he earns?
{A) ®) (9]

Commission Income tax Royalty (D} Superannuation

6 What is the correct expression for tan20° in this triangle?

fr]
@ v NOTTO
SCALE
® 2 b
c (o
4
© 20
a
o
a




