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METHOD 2 (2) Suggested possible answers are:
C = 0-056° * the sample used is small
Substitute b = 10: € = 0.05x10° {only 9 people) 4.
- 50, oR 1 2003 HigHer Scrool. CerTIFICATE
Substitute b = 20 (since the base is doubled): * tall peaple are not necessarily heavier
C = 0:05 (208 o __ EXAMINATION PAPER
= 400, * the model cannot be used putside )
When the base is doubled the cost is the range of the sample :
8 times more, so Felicily is incorrect. OR : G E N ERAL MATH EMAT’ CS
() (i) Median height of middle section = 170, * the accuracy with which the gragh
Median weight of middle section = 55, is drawn, —_ e — —
-- Geordinates of C are (170, 55), ’ Section I
(ii} Jill needs to draw a line parallel to AB B
P : . - 22 marks
which is a third of the distance towards ¢, . Attempt Questions 1 - 22
(iii} (I} Weight in kg = -g (height, in cm) ~ 50, ] Aliow about 30 minutes for this section
Substitute weight = 74, . : N ~

1 A number of men and women were surveyed at a railway station. They were asked whether or not

24
7% = 3 (helght in cm) ~50 they were travelling to work. The tabls shows the resulis,

195 <« 2 height in cm i Gioing to work Not going to work
3 : Men 64 24
height in em = 1_§§ %3 - y Women 60 42
= 187-5. ' How many men were surveyed? .
- 'The height is predicied to he . g (A} 64 (B) 88 © 124 (M) 190
187-5 em.
2 Simplify 3y%+1242.
END OF GENERAL MATHEMATICS SOLUTIONS (&) 4y ®) 4 o L o Y
¥ 4y i
8 Dora works for $9.60 per hour for eight hours each day on Thursday and Friday, On Saturday she
works for six hours at time-and-a-half.
How much does Dora earn in total for Thursday, Friday and Saturday?
(&) $192.00 (B} $211-20 (C)  $240-00 (D) $316-80
4 Ifid= g, what is the value of d, correct to ane decimal place, when & = 287
(A) 1.1 (B 24 - €y 2.8 (I 56
§ Jim bought a new car at the beginning of 2001 for $40 (00. At the and of 2001 the value of the car
had depreciated by 30%. In 2002 the vatue of ihe car depreciated by 25% of the value it had at the
end of 2001. .
i What was the value of the car at the end of 20027
. (A} $18000 (B) 319600 (C) $21000 D) $22000
: : | 6 From 5 boys and 7 girls, two children will be chosen at random to work together on a project. Which of
H the following probability trees could be used to determine the prabability of thoosing a boy and a gir??
_ (A) (B} & boy
! g b
. & bay . .
5
; 5
iz boy
12 girl<
- i
= gird
-
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(€)

boy

&irl

3 .
T girl
u girl

ft
7 At the sama time, Alex and Bry:

their distances (in kilometres)

from town after ¢ minutes.

How many kilometres has Alex travelled when they mest?

(A) 4

(B)

Iif boy
1%_ boy< .

i airl
3 % boy
iz girl <

3 .
= girl

an start riding towards each other along a road, The graph shows

A
20+
Alex

g 16-
3 12
g 8- Bryan
A

4_

0 20 30 g !
Time {minutes)

8 @ 12 Dy 20

8 Which scatterplat shows a low (weak) positive carrelation?

(A

9 A swimmming pool has a length of 6 m
and 3-5 m at the gther end, as shown

B

5m

P

6-5m

6m

What is the volume of this pool in cubie metres?

(A) 675

{(B)

105

©

2003 4 Paga?

and a width of 5 m. The de
in the diagram.

109-375

35m

pih of the paol is 1 m at one end

NOTTO
SCALE

D) 113.75

CENERAL MATHEMATICS

10 Kathmandu is 30° west of Perih, Using the longitude difference, what is the time in Kathmandu
when it {s noon in Perth?

{A) 10:00 am (B) 11:30 am (C} 12:30pm (D)  2:00 pm

11 The council wants to put new grass on a park which js in the shape of an ellipse.

NOTTO
SCALE

1
1
]
)
120 m— "
If grass costs $7-50 per square metre, what is the total cost to the nearest dollar?
(A) 37540 (B) $30159 {Cy $a6549 (D) $296 195

Use the following information te answer Questions 12 and 18.

Joy asked the students in her class how many brothers they had. The answers were recorded in a
frequency table as follows:

F Number of brothers Frequency
0 5
1 10
2
3
4 1

12 What is the mean number of brothers?

4) 115 (B) 2 ) 23 b 4

13 One of the students is chosen at random. What is the prabability that this student has at loast two
brothers?
{A) 0.10 B) 018 2y 025 > 075

14 Which equation should be used to obtain the value of x in this iriangle?

7
7y -
sin 60° sin 10°
X
B 2% = 102+7° 2% 10 % Teos60° NOT TO
. e 10 SCALE
€} cosppe = ¥ P07
2x10x%x7
7

M ?= 10272
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GenERaL MATHELATICS

15 Kylie and Danny work in a music stare, The weekly wage 3W of an employee at the store is given by

21 The graph shows the mumbers Camera market size by type
W = 0-76n+ 50, of the two major types of cameras, 1480 {in thousands) -
where n is th ber of CDs th : 1 : analog and digital, sold in Australia .
¥here 1 15 the number of CDs the employee sells, : in the years 19992002, 1200
If Kylie salls two mare CDs than Danny in one week, how much mora will she earn? Tn 2001, what percentage of the
{A) %076 By $150 (0) $50.75 (D} $51.60 cameras sold were digital cameras? 1000
(To the nearest per cent.)}
16 Pauline calculates the present value (N Yofan annuity. The interest rate is 4% per annum, : A) 169 800-1—
compounded monthly. In five years the future value will be $100 000. ' A m -
Which caleulation will result in the correct answer? m 19% 600~ ’
(e A
_ 160000 100 600 ©r 23% 4001
A) N = —— B) N= T — D 842 7
(1+0-04) (1+0-04+12) /
T575 Analog 2007 206/ /’350 o
100 060 100 00 //// / '
© N - 100000 @ N 10000 I Digital 2870 /i /
(1+0-04) {1+0-04+12) 2000 2001 2002

17 Ifan electrical current varies inversely with resistance, what is the effect on the current when . : : v
the resistance is doubled? 22 Charlie surveyed 12 scheol friends to find out their preferences for chocolate. They were asked to

" ; indicate their liking for milk chocalate on the following scale.
(A} The current is doubled (B) ‘The current is exactly the same. tndicate their liking for

3 » . . ik B ’
(C) The eurrent is halved. (DY The current is squared, Dislike . : . Like
strongly moderately alittle : alittle maderately stﬁ'ngly
- : i : t ; 1
18 George measures the breadth and length of a rectangle to the nearest centimetre. His answers are 0 1 2 3 ¢ 5
10 em and 15 em. Between what lower and upper values must the actual area of the rectangle lie? They were also asked to do this for dark chocolate, Charlie displayed the results in a spreadsheet
(A) 10x15 em? {lower} and 11%18 cm? (upper) and graph as shown below., f
{B}Y 10x15 em? {fower) and 165 %155 cm? (upper) ’ 2
©) 95x145 em? (ower)  and 16x15 om? (upper) i
i
{I) 9-5x14-5 em?2 (lower) and 10-6x15-5 cm? (upper) ' Chocolat SUWE¥ Resuits 4 |
|
19 Tha roof of the Sydney Opera House is covered with 1.056 million tiles. If each tile covers 176 em?, & Mk chocolats | Dark chocolate 1 |
what area is covered by the tiles? ‘ 4 2 1 )
(A) 1848 m? (B) 18 480 m? (C) 184 800 m? (D) 1848000 m? 3 3 Chosalata Survey ] 'l
4 3 |
20 Tlana buys several items at the supermarket. AN A AR A 2 4 a — 1
fi i . 5 L
The docket for her purchases is shown XYZ Supermarket 5 1 3 — :
27434783 1253 4 1 £ — b
- ]
What is the amount of GST included in the total? MILK 1 L $1.19 2 0 2 . i
(A) 8115 + PEPSI 1.25 L $1.29 1 3 | :
’ + DISINFEGTANT  $7.23 5 4 | 2
(B) $127 +TEATREEOIL  $4.13 4 ,” 0 1 2 3 4 8 [
© 3155 SPINACH $1.64 itk chocofate ] [
) soup $1.57 3 1 - :
8] 1.71
$ TOTAL $17.05 5 2
16% GST INGLUDED [N
COST OF TAXABLE [TEMS , Charlie assumes that these 12 students are representative of the 600 students af the school. :
* = TAXABLEITEMS . What is Charlie’s estimate of the number of students in the sehool who like milk chocolate but
MWWMVJ : dislike dark chocolate? . .

(A} 50 {B} 2060 {C) 250 Dy 450
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Section IT
78 marksg

Aftempt Questions 23 _ 28
Allow about 2 hours for this section

Question 23 (13 marks)

{(a) Kerynis designing a new watering system for the shruba in her garden. She knows that
each shrub needs 1-2 litres of water per day. 'To minimise evaporation, Keryn designs
a system to drip water into a tube that takes the water to the roots,

(i) Whatis the number of litres of water required daily for 13 shrubs?

(i) Keryn pays 94-29 cants per kilolitre for water. Caleulate the total cost of watering
13 shrubs for one weak.

(i) Keryn knows that 1 I, = 15 drops. Find the number of drops that one shrub
needs daily,

Gv)  How many drops per minute are required for one shrub if the system is in use
for 10 hours per day? .

(b} In her garden, Keryn has a birdbath in the shape of a4 hemisphere (half n sphere).
The internal diameter is 45 cm,

NOTTO
SCALE

What is the internal surface area of this birdbath?
(Give your answer tg the nearest Square centimetre,)

{¢) Ariverhasa cross-section as shown below, with measurements in metres.

3 3 3 3

R

NOTTO
SCALE

i Caleulate the area of this eross-section using Simpson's ruls,

2003 4 Pages
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Marks

General MaTreraancs
Marks
(d) Peta is designing an eight-cylinder racing engine. Each cylinder has a bore {diameter)
of 10-0 em and a stroke (height) of 7.8 cm, as shown below,
};__710 Cm___......,A,..}
T
NOTTO
7.8 cm SCALE
i

(i)  Calculate the volume of each eylinder, correct to the nearest cubie centimetre, 2
(i} The capacity of the engine is the sum of the capacities of the eight cylinders, 3

Does Peta’s engine meet the racing requirement that the capacity should be
under b litres? Justify your answer with a mathematical caleulation.

Question 24 (13 marks)

(a) Minh invests $24 000 at an interest rate of 4.75% per annum, compounded monthly, 2
What is the value of the investment after 3 years?

(b} Vicki earns a taxable income of $58 624 from her job with an insurance company. She pays
$14 41080 tax on this income.

(i} Vicki has a second job which pays $900 gross income per month, 1
What is Vicki's total annual taxable income from both jobs, assuming that
she has no allowable tax deductions?

(i)  Use the tax table below to caleulate the total tax payable on her income from hoth Jjobs. 2

r Taxable income Tax payable

$0 — 36000 NIL

$6001 — $22 009 18 cents for each $1 over $6000

$22 001 - 466 000 $2880 plus 30 cents for each $1 over $22 000

$b5 001 — $668 000 $12 780 plus 45 cents for each $1 over $55 000

$66 001 and over $17 730 plus 48 cents for each $1 over $66 000

(ifi)  Bhow that Vicki's manthly net income from her second job is §486-44. 3

(iv)  Vicki plans to take a haliday in two years time which she estimates will cost $12 000, 2
At the end of each month, Vicki invests the net income from her second job in
an account which pays 4% per annum, compounded monthly,
Will she have enough in this account, immediately after the twenty-fourth payment,
to pay for her holiday? Justify your answer with calculations.

2003 # Page7?
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2003 HeHer ScHooL CeRTECATE ’ e (GenERAL MaTHEMATICS
. Marks - Marks
{e) Zo& plans to borrow money to buy a car and considers the following repaymant guide: 3
0——*—-—_—___‘}
Fortnightly car toan repayment guide
Amonnt l— Length of loan {’f
borrowed 1year 2 years Jyears «f’-ﬂ e !
i ——= "W  dyears | :
&) 5 %) O 4 ;
10 000 410 217 153 H
10 600 430 228 161 A
11000 451 239 168
11500 471 249 176 -
12000 492 260 183 R :
12 500 512 271 191 L
13 000 532 989 199 Length of time in carpark (hours)
13500 553 293 206 X
14 000 578 303 214 What is the cost for a car that is parked one evening from § pm to 8:30 pm?
14 500 594 314 291 o ;
15000 614 325 229 . () Equal large numbers of primary and secondary school students in a city were surveyed {
16 500 635 336 287 about their method of travel to schoal,
t
15 000 655 347 244 The results are summarised in the relative frequency column graphs below. il
' Method of travel io school ?
Zo@ wishes to borraw $15 500 and pay back the loan in fortnightly instalments over two years. . _ . S H
What is the flat rate of interest per annum on this loan? Primary school Secondary school
50— 50 i
3
i
Question 25 (13 marks) 40
(@} A census was cenducted of the 33171 households in Sunnytown. Each household was asked to
indicate the number of cars registered to that household, The results are summariged in the & & 304
following table, g g
g g 20+ 3
Number of cars Frequency = P b
0 2735 104 0
1 12 305 - %1
i ] o B o S = T = o t
i 2 13918 2 38 5y @ g gy M B o @ 5 g H
i | IC] g 7 = ST = i
f: 3 3980 E RS B EE g A E[’.‘!O ]
4 233 ; | i
—\_*_—_‘_*_\_—— a
Total 33171
‘ ()  Describe TWO differences in the method of travel betwean these primary school 2
() {1) Determine the mode nurnber of cars in a household, and secondary school students. 11;
s . . 1
(2)  Explain what is meant by the mode number of cars in a household. 1 (i} Suggest a possible reason for ONE of these differences. Y
(i)  Sunnytown Council issued a ‘free parking’ sticker for each car registered 2 {iii} There were 25}:)[]? lfri;na;y school students surveyed. How many of these students 1 ql
- te a househald in Sunnytown, How many parking stickers were {ssued? i travelled to school by bus H
! . (i) The co.unml repres‘ented the reaults of the cansus in a ector Brah. . (¢} Resulls for an aptitude test are given as z-scores. In this test, Hardey gaing a z-score of 1,
i What is the angle in the sector representing the households with no cars? . th rof. o th and standard deviation of the tast 2
: ; i & mean - s
. Give your answer to the nearest degree. (i) Interpret Hardev's score with re erence to m, ’ i
(iv)  Visitors to Sunnytown Airport have to pay for parking. The following step grapll ’ 1 ) (ii) The scores fqr the Fest are normally distrib;;ted. What proportion of people sitting 1
shows the cest of parking for ¢ hours, - the test obtain a higher score than Hardev?
)
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Question 26 (13 marks) Marks | Marks
(4) At a World b b it i Copy or trace AABT,
a a World Lup rughy maich, the stadium was filled to capacity for the entire . . .
game. 1 o 1
At the end of the game, people left the stadium at a constant rate, ® Explain why £ABT is 110 1
The graph shows the number of people (V) in the stadium ¢ minutes after the snd (i)  Caleulate the distance BT (to the nearest metre). 3
of the game. i
N4 Question 27 (13 marks) i
(a) A celebrity mathematician, Karl, arrives in Sydney for ane of his frequent visits, !
60000 Karl is known to stay at ane of three Sydney hotels. i

Hotel X is his favourite, and he stays there on 50% of his visits to Sydney. :
‘When he dees not stay at Hotel X, he is equally likely to stay at Hotels Y or Z. H

(i)  What is the probability that he wil] stay at Hotel Z? 1

(if)  On his first morning in Sydney, Karl always flips a coin to decide if he will have a
0 30 ¢ (minutes) cold breakfast or a het breakfist. Ifthe coin comes up heads he has a cold breakfast.

. .. If the coin comes up tails he has a hot breakfast.
The equation of the line is of the form N — a~bt, wherea and b are constants,

. (1)  List all the possible combinations of hotel and breakiast choices. 2
@ Write down the value ofa, and give an explanation of its Reaning. 2 (2)  Give a brief reason why these combinations are not all equally likely. 1
(0 Caleulate the vatue of b. 1 , @) Caleulate the probability that Karl stays at Hotel Z and has a cold breakast, 1 ,
(2)  What does the value of & represent in this situation? 1 i
(b} Two unbiased dice are thrown. The dice each have six faces. The faces are numbered 1, 2,3,
(i) Rearrange the formula N = 4 . bt to make £ the subject. 3 4,5 and 6.
(v} How long did it take 10 00p people to leave the stadium? i l (¥ What is the probability that neither shows a 67 i 1
v} Copy or trace the graph of N against ¢ shown above, 2 (> Dale plays a game with these dice. There is no entry fee. 8

. When the dice are thrown: ’

Suppose that 15 minutes after the end of the game, saveral of the exj i
xits had been ¢l . - .

reducing the rate at which peaple left. 4 een closed, . * Dale wins $20 if both dice show & 6.

* He wins $2 if there is only ane 6.

On the same axes, carefully draw another graph of ¥ against ¢ that could represent this * He loses $2 if neither shows a 6.

new situation. You new graph shouild show ¥ from £ = 15 until all the people had left

the stadium, What is his financial expectation from this game?

(b) (e} The diagram shows a radio mast AD with two of its supporting wires, BE and CE.
The point B is haif-way between A and C.

() Caleulate the height AR in metres, b 2
correct to one decimal place.

(il  Calculate the distance CE in metres, 2
correct to one decimal place. C

{ 7 NOTTO
SCALE
B
In the diagram above, the following measurements are given: ZTAB = 30°. A 16 E
R - —

B is 50 m due east of A,
The bearing of T from B is 020°,

2003 ¢ Pageio 2003 # Pagetl
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Question 28 (13 marl;.s)

(a) Sandrais on heliday in Mexice and she plans to buy some silver jewellery. Various silver 2
pendants are on sale. The cost varies directly with the square of the length of the pendant.
4 pendant of tength 30 mm costs 130 Mexiean pesos.

How much does a pendant of length 40 mm cost? (Answer correct to the nearest Mexican peso.)

b} In 2002, the population of Mexico was approximately 103 400 000,
(i}  The growth rate of Mexico’s population is estimated to be 1.67% per annum, 2
If y represents the estimated number of people in Mexico at a time x years after

2002, write a formula relating x and y in the form ¥ = b{@*}. Use appropriate values
for @ and & in your formula.

(i)  Using your formula, or otherwise, find an estimate for the size of Mexico’s population 2
two years after 2002, Express your answer to the nearest thousand,

{c) (i} 'While Sandra is on holiday she visits countries where the Fahrenheit temperature scale 1
is used. She knows that the correct way to convert fromt Celsius te Fahrenheit is:
‘Multiply the Celsius temperature by 1-8, then add 82

Find the value of A in the foltowing table,

Celsius Fehrenheit
5 41
15 59
A 77
(ii)  Peter uses the following methed to approximate the conversion from Celsius to 2

Fahrenheit:
‘Add 12 ta the Celsing temperature, then double your result’

Express Peter’s rule as an algebraic equation. Use C for the Celsivs temperature
and F for the approximate Fahrenheit temperature,

(d) While Sandra is on holidays she buys a digital camera for $800. Using the straight-line method 4
of depreciation, the salvage value, 8, of the camera will be zero in four years time, as shown
on the graph balow.

SA
800-

¥ -
0 2 4 n (time in years}

2003 ¥ Pageti?

GENERAL MatHzaancs ‘

Marks |
Using the declining-balance method of depreciation, at a rate of 8% per annum, ;
the salvage value is represented by the dotted curve on the graph below. :
SA !
800,

NOTTO
SCALE

¥ — >
4 n {time in years)

o]

0

Both methods give the same salvage value after two years. Find the value of R.

End of paper

2003 4 Page1d
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’ - 1. (© .1 _ METHOD 2 g
@=g* 120 = 60 Let Kylie sell 2 CDs| Let Danny sell 0 CDs {
5= Lxas = 40 Kylie's wesldy pay | Danny’s weekly pey ;
2003 HIGHER ScHooL GERTIFICATE 2 = 07BX2450 | 076x0+50 s
A = gab = $51-50. = $50. ;
SOLUTIONS = 7x60x40, -~ Kylie's extra pay = $51-50 - $50
Area = 7539-892 369 _. = $1.50. i
CENERAL MATHEMATICS ot = 1owonI xian |16 @ 4 - oo i
= $56 548667 ... r = 4%+ 12 (compounded manthly) :
+ $56 549, = 00412
P = n=5x12
SECTION 1 7. (B} From the graph, Alex and Bryan met 12. {A) METHOD 1 = 60 months,
SUMDIARY g?i?;:;%‘::}.‘:ult‘;}){? from town q _-E b 7 ; Mean = 2}: J; x Using the piesent value formula; ‘
1. B 7 B 8. C 18. D Alex had then travelled 1 1 10 N = T ‘
2. D 8 D 4 B 9. B 12km-4km = 8 ki, = 33_ (1+r] :
3. C 9. A 15. B 20, A : 2 3 5| 20 :
4 B 10. A 16. D 21 A 8. (1)) The graphs show: 3 1 3 = 115, - __looooo :
5. C 1. ¢ W C 22, C (A) high positive correlation 4 | 1 4 (1_,_ 0,04_,_12)5‘“ |
6. D i2, A (B) low negative correlation Totals | 929 91
— () high negative corr elation — 17. (C) Since the current varies inversely with
L. (B} 64+24 = 88, (D) low positive correlation METHOD 2 resistance, if the resistance is doubled
2. (D) 357 =&, 9. (A} Pool has the shape of a trapezoidal prism. Using the statistics mode on a calculator, ;)ml;llt;pl:ieddl?yg),dtzen the current must
12y* 4 That is, the uniform cross-sectionis a ¥ = 115. e fialved (divided by 2).
. trapezium.
3. (¢} Pay for Thursday and Frida R 18. (B) Measurements are correct to the nearest
( = {8 x gg.slz'_)) % 2Y i Area of trapezium I3. (C) METHOD 1 centimetre, so the error = +0.5 ¢m. I
i1 6m Number of students surveyed . b
= $153-60. = Ttae by = 5410234141 True breadth is between 9-5 em and
Pay for Saturday = 6 x 1-5 % $9-60 g Im w - 20, 10-5 cm. True length is between 14-5 cm i
= §86.40. = ~{1+3:5) g Number with at least 2 brothers and 155 om. . ‘
Total pay = $153.60 + $86.40 2 2 =8+141 - Lowest possible area is 9-5 x 14.5 em?. :
= $240.00. = 13-6 m*. -5 - Upper possible area is 10-5 x 15.5 em?.
Note: ' .5
4 B d = [ Alternatively, the area of the trapezium P(student has at least 2 brothers) i) 19, (B) Note: im? = 100x100 cm?,
b could be found by adding the area of the = 095, so I m? = 10000 cm?,
_ (28 rectangle [lxﬁ =6 rnz) to the area of METHOD 2 1m
b N
- 2.366 481 91 the triangle (% XBx%25 = 76 sz. P(student has at least 2 brothers) . , '
- - m 1 100
= 24 (1 decimal place). V= AR = P(2 hrcthers) ar P(3 brothem) m em
= 135 x5 or P(-i brothers)
5. (&) METHOD I = §7-5m% 3,11 100 ¢m
Value of car = $40 600 x 0-7 % 0-75 2020 20
= $21000. 10. (A) METHOD 1 _ B RH?THOD ! 2
METHOD 2 Time difference = 30°+ 15 T L tile = 176 cm X
Value of tha car at the end of 2001 = 2 hours. _1 = 175+10 0200 m ;
= $40 000 - 30% x $40 000 Kathmandu is west of Perth, so Kath- a = 0-0175 m?2, 5
= $40 000 - $12 000 mandu is 2 hours behind Perth time, = 0-25. Area of 1-066 million tiles i
= $28 000, When szrth is 12 noon, time in Kath- = 1-056 %1 000 000 % 0-0175 m? .
Value of the car at the end of 2002 mandu is 10:00 am. . (B) Use the cosine rule when given 2 sides = 18 480 m2,
= $28 000 - 25% x $28 000 METHOD 2 and the angle included by them.
= $28 000 — $7000 Time difference = 30° x 4 min 2= 108472 - 2% 10X 7 x cos60°, METHOD 2
= $21000. - 120 min Area of 1-056 million tiles
| 6. (D) Note: After the first child is chosen, . 2 hours. ) 15. (8) gﬂ%}?ﬁ;mm W= 0-75n + 50 = 1056 %1 600 000 x 175 cin®
' there are only 11 children Ieft. If the Kathmandu is west of Perth, so Kath- 1 L K = 184 800 800 cm? O
: first child is a boy, £} Iy 4 boy mandu is 2 hours behind Perth time. an employee earns $0-75 per CD sold. 2 [
¥, there are only 4 boys - . 1f Kylie sells 2 more CDs than Danay, = 184 800 060 + 10 000 m
I left. When Perth is 12 noon, time in Kath- R 4 _ 5 b
mandu is 10:00 am. she will earn 2 x $0-75 = $1-60 more. = 18 480 m~, 0
2002 4 Pogeld 2003 4 Pagels '
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20. (A) Taxable items = $1.20 + $7-23 + $4-13
= $12.65.
This total includes 10% GST on the
original price, so 110% of the original
price = $512-65,
.. 10% of ortginal price = §12.65 + 11
= $1.15

;o GST = $1-18.

21. (A) Total number of cameras sold in 2001

= 1070+ 200

= 1270,

Percentage of cameras that were digital
200 x 100%
1270

= 15748 0315 ... %

= 16% (correct fo nearest per cent),

22. (C} By counting the dats on the scatter graph,
there were 5 students who liked milk
chocolate but disliked dark chocolate,

Estimate = i><ﬁ|Z}D
12

260,

Question 23

(a} (i) Water required = 13x 1.2 L,

156 L.
(ii) Water required per week = 156 Lx 7
= 1082 1L
= 0-1092 K1L..

Cost of water = 0-1092 x 84-22 cents
= 10-288 824 .., cents
= 10 rents.

(iii} One shrub requires 1.2 L, = 1200 mL..
Number of drops = 1200 x 15
= 18 000.

{iv) METHOD
Drip rate = 18000 drops / 10 hours

1806 drops /b

_ 1800

[

= d i
b rops { min
= 30 drops / min.
METHOD 2
Number of minutes in 10 hours = 10 x 60
= §00.
Dirip rate = l_ﬂ;% drops { min

= 30 drops/ min.

(b) Surface area of a sphere = 47r2,
Radius r = é %45 em = 22.5 cm,

Internal surface area = % x dr?

= %x4x11'x22~52

3180-862 562 ... em?
% 3181 emi®.
{¢) Two applications of Sinpsen’s rule
A5 Hdrad,ray).

Loft halt”s Ay % 3[4+ 4(5)+8]

= 29 m?,
Right ‘half: A, = g[5+4(4)+0]
.= 21m?,
Totalarea + 29m2+ 21 m?
= 50m?
(d) () Volume of a cylinder V = ar%h.
-1 -
r = 5 ®x10 = 5 em.
V=rnx5Ex78
= 613-610 5675..,
3 6138 emd.

(ii) Engine capacity

= §x812-610 5675 ... cm3

= 4900-884 54 . cmB

= 4900-884 64 .. ml, (1rlL - lcm3}

= 490088454 ... 1,

< 51,

. Peta’s engine meets the racing
requirement of being under 5 litres.

Question 24

@ P= 24000, r = P47 quonshy),
n = 3x12 = 36 months.
A= P(l%r)rl
26
B 0-0475
= 24 000(1 + 13 ]

= 27 667-890 17 ...
< $27 667-89.

() (i) Taxable income = $58 624 + 12 x 2900
= $69424,
(ii) Tax payable
= $17 730 + 0-48 x (569 424 — $86 000)
= $19 373-52.

(iii} Annual tax on second job
= $19 373-52 — $14 410-80 (from question)

= $4982.72.
METIOD
Monthly tax = 2496272 + 12
= $418.58.
Monthly net income = $800 - $413.56
= 3486.44,
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METHOD 2
Anmual net income = 12 x 3900 — $4962.72
= $5837.28.
Monthly net income = $5837.28 « 13
= $486-44,

(iv) Using future value of an annuity formula
{1r) -1
A= L
r

M = 48644, r = % (monthly),
n = 24 months.

L}
e
o6
o
'S
-
P

A

12133-2183 ...
$12 133-21
> $12 000.
. Vicki will have enough in her aceount
to pay for her holiday.

it

(c) Instalment = $336, from the table.
Total instalments = $336x 26 x2
= $17472.
.~ Inferest = $I7472 - $15 500
= $1972.
METHOD 1
Interest rate p.a.
_ _$1972
317 472
= 6-361...%
% 6-36% (correct to 2 decimal places).

METHOD 2
Using the simple interest formula 7 = Prin,
P=165600, r =7 n=2 [I=1972
1972 = 156500 %rx2
= 31 000r
1972
31 080
3-063 612 903
6-361 290 323 ...
6-36% (correct to 2 dec. pl.).

®100% = 2 years

r =

o

Question 25
(a) (i} (1) Mode=2.

{2} The most common number of ¢cars per
household, or the number of cars per
household that has the highest
frequency.

(ii) The number of stickers/car
=0x2735+1x 12505 +2x 13918
+3x3980+4x233
= 53013,

2003

2735 o
Fa171 %360
= 29-68255404...°
5 30°
(iv} Number of hours from 6 pm te 8:30 pm
= 2-8. The parking fee = $10 (from the
step graph).

(iii) Sector angle

"

(b} (i) Possible answers;
* More secondary students travel
by train/bus.
* More/ most primary students travel
by car/walking.
* Secondary students spread more eveniy
across the methods of travel,

(i) Possible anawers:
¢ Secondary students are more mature
and can take public transport such as
the bus or train.
* Becondary students often need to trave]
further to get to school and rely on
public transport,

(i) Primary students travelling by bus
= 10% x 25 000
= 25040.

(e) (i} Hardev's score is one standard deviation
above the mean,

(ii)

/ -~
-3 2 0 1 2 3 2
Shaded region is the required percentage.

METHOD 1
Percentage — l-ew = 16%.
METHOD 2

Percentage = 100% — 34% — 50%
= 1G%.
. 16% of people scored higher than Hardev.

Question 26
(a} (i) METHOD 1
z = G0 000 (o is the vertical intercept
of the graph of N = a - bt).
METHOD 2
When ¢ = 0, N = 60000 {from graph).
N = a-bt
60 000 = & — b(Q)
60000 = a
a = 60000,
Explanation:
a was the number of people in the stadium
immediately at the end of the game.
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(i) (1} METHOD I ) N T (b i - 187
When t = 30, N = 0. A 132 6 ] When £, = 40, € = ga(40%)
N =aqa-bt i 1L 1,2 1.6 = 231-1i11111 ...
0 = 60 000 b3E0) k NERESES 2,6 3 231 pesos.
= 60 080 - 308 :20 ﬁ 3131 ,37 2 N 3.6 b @ Iny-= b(a‘), a is the growth constant
30b = 60 000 = B4 AL 42 4,6 and b is the initial population.
p - 60000 | 331 gi 3.6 a = 1+167%
30 6161 86 6.6 = 1400167
b = 2000. A 50 m- +B There are 86 possible cutcomes, = 1-0157
METHOD 2 (i) N isnorth, (i) Mumber of outcomes that don’t show b = 103 400 00D
~b is the gradient of the line. ZNBT = 90° (s 020° from B) 6 = 25 {(as shaded on thezﬁsbﬁ"e table). ~ ¥ = 108 400 000(1-0157)",
008 fri = 90° i ith = 23, .
-5 = 50000 (gu’sr;"} py e ggﬂ+90‘;’3 is due east of 4) Flneither shows 6) = 3¢ (i) Whenx = 2, 3 = 103 400 000(1-0167)°
b = —2000 _ 1100 (ii) Number of outcomes that have both = 106 672 247-1 ...
b = 2000. ' showing 6= 1, (6, 6). = 108 672 000,
i} 27 = 180°-30°-110° {~ fATBA 1 . .
(2} bistherateatwhich people are leaving ¢ - 400 (< sum o ) Piboth show 8) = 5" (¢} {i) (Celsius temp.)x 1.8 + 32
the stadium, in peaple / minute. lﬁ L ! Number of outcomes that show only ene = {Fahrenheit temp.).
i) N b B4 N By the 5;;‘3 rule, 50 6=10 (row 6 and column 6, but not (6, 6) Ax1-84+32 = 77
= a— bt + N = - :
iil) a e z) N Sna30° T Smde in the table above). 10 1-8A+38 = 77
;o a-N BT - 50sind0° Plonly one §) = a5 1-8A = 45
= . - in40° . 45 _
& _ 3;:;93 095 67 P(neither shows 6) = %-g, Trom {i). A= 18 ~ 26.
{iv} METHOD 1 : Finauncial expactation (ii) [(C Isius § y+12ix2
When 10 000 people have left, there are = 39 m. 1 10 25 1 eisius temp.) + Ix
60 000 — 10 000 = 50 000 in the skadium. = $20 (ﬁ) 142 (ag) +(‘$2)[%J = Fahrenheit tomp.),
N = 50 0060, Question 27 — 80277 77T TIT (C+12)x2 = F
Using the formula from (iit): (a) (i) P(staying at hotel X) = 50%. N F=2C+12) or 20 +24,
; R + —$0-28 {correct to the nearest cent}, . . .
= 60 000 ~ 50 000 - Plstaying at hotel ¥ or Z) . (d} Straight-line depreciation:
2000 = 100% - 50% @ @ tangse . AB METHOD 1
_ 1000 = 50%. 15 The camera depreciates $800 in 4 years.
~ T2000 .. P(staying at hatel 2) AB = 15tan65° < It depreciates $400 in 2 years (half the time).
= 6 minutes. = L1350% (equally ikely) = 3216760381 ... ~ Whenn=2, S = $800-$400 = $400.
METHOD 2 = o5 (op L 5 822m. METHOD 2
Using N = a - bt: o 4] (ii) CA = 2x32-1676038 81... Using the formula § = ¥, - Dn, ¥, = 800,
= . = 6§4.335 20762 ... Whenn =4, §=0: "0=800- 4)
When N = B 000 (see Method 1), (i) (1) Hotel Breakfast i = X
_ _ By Pythagoras’ theorem on ACEA: = BO0—4D
50 000 = 60 000 —2000¢ cold b 7 theare
2000¢ + 50 000 = 60 000 X~<}mL CE® = CA*+ AE . 4D = 800
2000¢ = 10 GOO / " = (64335 207 62 .. ) ¢ 182 D= %" = 200.
; - 10000 Ea— :1 ) = 4364018 939 & 8 = 800-200n.
2090 \ 0 CE = 4364-018939 .. Whenn =2, § = 800 200{2) = 400,
= b minutes. Z<m = B66-060 7216 . Declining-balance depreciation:
METHOD 3 hot 2 861 m. Using the formula § = Vo(1-7%, V, = 800.
2000 people / minute is the rate at which 6 possible combinations: Note: Da not round off partial answers Whenn =2, o
people are leaving the stadium, from (if). Hotel ;:: ;OItd such as 64-3353 ... and 4364.0189 ___ § = 400 (SHIZHG a3 straight-line
= The time it takes 10 000 people to leave het until the end of the calculation. o8 = Booc 7 depreciation)
10 . ' LS &
- 20%%0 = b minutes. ¥, hot Question 28 sop ~ " )2
W N Z, cold {a) LetC = costofpendant, L = length of pendant, 06 = (d-n)
Z, hot. O e L‘B’ A O = bI2 08 =1-r
60000 (2) These combinations are not all equally When L = 30, C = 130: 130 = k(302) = 900k red06 = 1
~New graph likely because the choice of hotels is 130 13 r=1-+4045
i (less steep than not equally likely. (Karl is more likely k= 900 = 3 = 0-292 833 218 ...
£__the original) to cheose X over Yor 2.} ' ¢ 13, R = 99-280 3218 . %
o 15 30 —t‘ {3y P(Z, hot) = 26% % % = 19.5% (or %) 90 N %9'3%' o
# {minutes) END OF GENERAL MATHEMATICS SOLUTIONS
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