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: 7 Which equation represents the relationship between x and y in this table?

[« T ol 2]4 % s
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X
(&) y=2r+1 ® y=2-2  © y-I-2 M y=2at
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i hs best represents positively skewed data with the smaller standard deviation?
GEN ERAL MATH EMATICS 8 Which of these grap

(a) (B)
Section I ' ‘
22 marks /\
Aftempt Questions 1 - 22 T

Allow about 30 minutes for this section

g
(=]
g

. © @
1 Tha probability of an event occurring is o

Which statement best describes the probability of this event occurring?

(A} Theeventis likely to oceur, (B} The event is certain to oceur.
(C)  The event is unlikely to ocour. (D) The event has an even chance of occurring.
B L

0. 100 0 100

2 Ifvs= iJrra, what is the value of ¥ when r = 2, correct to two decimal places?
: 8 What is the area of this triangle, to the nearest square metre?

(A) S§a8 (B) 1257 {C) 25.13 (D) 8351 30 m
{A) 152m?
3 The angle of depression of the base of the tree from the top of the building is 65°. The height of the (B} 283 m?
building is 30 m. - I:II%T
How far away is the base of the tree from the building, correct te one decimal place? © 828 m SCALE
. (D) 851 m? a7 18m
(A 127m m
(B) 14.0m
{Cy 331 . .
. 18 Kay randotnly selected a marble from a bag of marbles, recorded its colour and returned it to the bag.
™ 764'3 m She repeated this process a number of fimes.
Colour Tally | Frequency
Red L 7
i 3
4 Asetofscoresis displayed in a stem-and-leaf plot. Blue IH
' What is the median of this set of scoros? 1 2 2 3 Yellow | || 2
: 2 5 B
r (é)) ’ 2: o 3 8 9 Green 1l 4
H (€ 3 Dy 47
| e Puple | LI | s
& A salesman earns $200 per week plus $40 commission for each item he sells, Based on these results, what is the best estimate of the probability that Kay will choose a green
How many items does he need to sell to earn a total of $2640 in two weeks? marble on her next selection? )
{A) 33 B) 56 C) 81 D) 66 5 1 . 1 Dy 1
j { ©) ™ @ ® w0 2 o
6 Marcella is blanning to roll a standard six-sided die 60 times.
: How many times would she expect 1o roll the nmumber 4% 11 Peter rides his bike at a speed of 27 km/h. What is this speed in m/s?
; : A 6 | 10 @ 15 (™ 20 &) 75 (B) 1875 o © 972 (D) 450

31! | 2006 4 Paget 205 & Page2




m..‘.;:;uﬁu«ﬂml

GENERAL MATHEATICS 2006 HisHer Schoow. Ceammcare

12 The mean of a set of 5 scores is 62, 21 Ril borrows 420 000 to buy a house. Interest is charged at 7.2% per annurs, compounded monthly.

What is the new mean of the set of scores after a seore of 14 is added? _ How much does he owe 2t the end of the first month, after he has made a $4000 repayment?

(4 a8 B) 54 © 62 o 76 : (A) §418 496 (B) $418520 ©) $445 952 (D) $446 240
13 What is the bearing of A from B? N . 22 This income tax table is used to calculate Evelyn’s tax payable,

4) o60° Taxable income Tax payable

(B} 120° A : $0— 520 00D Nil

) 1s0° B0 . $20 001 — $45 000 Nil plus 10 cents for each $1 over $20 000

: $45001-- 370000 | $2500 plus 36 cents for cach 51 over $45 000

@ s B $70 001 and above | $11 240 plus 52 conts for each $1 over §70 009 |
14 1n 2004 there were 13-5 million registered mator vehicles in Australia. The number of registered ' Evelyn’s taxable income increases from $50 060 to $80 000.

molor vehicles is inereasing at a rate of 2.3% per year. 7 What percentage of her increase will she pay in additienal tax?

Which expression represents the number (in millions) of registered motor vehicles, if y represents . (A} 1526% {B} 40.7% (C) 43.5% ) 52%

the nuraber of years after 20047

(A 135x(1-023) ®) 1a5x{0.023Y (o 135x(1.028)x y (D) 18-5x(0-028) x

Section II
16 Two people are to be selected from a group of six peaple to form a team, 78 marks
How many different teams can be formed? . Attempt Questions 23 - 28 . .
&y 15 (B) 18 ) 30 @™ 36 ‘ - Allow about 2 hours for this section
. Marks
16 Two families borrow different amounts of money on the same day. Question 23 (13 marks)
The Wang family has g flat rate loan. The Salama family has a reducing balance loan and repays Simpli a_l';ra_ xﬂ 2
the loan earlior than the Wang family. (@) Simplify = -x- .
Which graph best represents this sitnation? (b) This radar chert was used to display the average daily temperatures each month for two
(A a (B) “ ) - (D} different towns, X
g g g g Average dally temperature (°C)
o o~ b oy
;: § g § Jan
& k| 8 4
o (2] ] o
mn m =2 M Mar
o Time 0 Time 0 Tirme o Time

17 Ina normally distributed set of seores, the mean is 23 and the standard deviation is 5.

Approximately what percentage of the scores will [ie between 18 and 337 Apr
(A) 234% (B) 47-5% {C) 68% D) 81.5%
18 What is the formula for ¢ as the subject of dp = 57+ 24%2 May

T e - -
W g=x¥E2 g =t NSBEL o o dp 2 () g=z iz 5t

18 Makona and Macap4 are two towns on the equator. The longitude of Makoua is 16°E and the

longitude of Macapd is 520w () What is the average daily temperature of Town B for April? 1
. | :
How far apart are these two towns if the radius of Earth is approximately 6400 km? (ii} In whick month do the average daily temperatures of the two towns have the greatest
(A) 4000 km (B) 7600 km (C} 1447600 km (D) 2734 400 km difference? | . | ? 1
(iii} In which months is the average daily temperature in Town B higher than in Town A7

20 The radius ¢fa sphere is increased by 10%.
What is the percentage increase in its surface area?

(e) Vicki wanis ta investigate the number of hours spent on homework by students at her high school.
(A) 10% (B) 20% ) 21 @) 339

(i) Briefly describe a valid method of randemly selecting 200 students for a sample, 1
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(i} Vicld chooses her sample and asks each student how many hours (to the nearest hour) 2 @) A 130 om long garden rake leans against a fence. The end of the rake is 44 cm from the base
they usually spend on homework during one week. The responses are shown in the ' of the fence.
trequency table, 1) Ifthe fence is vertical, find the value of & to the nearest degree, 2

Number of hours spent

on homework in a weeh
“
S5tog _72 NOT
X O Bt
SCALE
I B
What is the mean amount of time spent on homework?
(d) The graph shows the amounts charged by Company 4 and Company B to deliver parcels of
various weights,
Delivery charges
{ii) The fence develops a lean and the rake is now at an angle of £3° to the ground. 2
19 ] = Caleulate the new distance (x cra) from the base of the fence to the head of the rake,
,"’ Give your answer to the nearest centimetre.
& R :
g - - ~—— Company A NOT
= v
g ---~ Cornpany B TC
g > SCALE
012345678910
Weight (kg)
(i} How much does Company A charge to daliver a 3 kg parcel? 1 .
(i) Give an example of the weight of & parcel for which both Company A and Company B 1 {c) The heights of the 60 members of the cheir were recorded. These results were grouped 3
charge the same amount, and then displayed as a cumulative frequency histogram and polygon.
Gil) For what weight(s}is it cheaper to use Company A? 2 The shortest person in the choir is 140 em and the tallest is 190 cm.

(iv) What is the rate per kilogram charged by Company B for parcels up to 8§ kg? Heights of cholr members

70| -
Question 24 (i3 marks) 0 ]
(a} Sales of boxes of brand X 2 50
. 1 [} |
11 000 and Brand Ywashing powder ’é‘ 50 ) . ,, 7
o
£ 10000 Sg0 ] 7 —
21
e S
‘g 9000~ ' g 30— . ‘
by —
£ 8000+ § 90 ||
Brand - -
2 7000~ rand,y 10|
wWashing
6 000 &F = 0- i I —
“powdear

45 155 165 175 185
Brand X Brand ¥ Height (cm)
List TWO ways in which this graph is misleading.

Draw an accurate box-and-whisker plot to represent the data.
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GENERAL MaTHEIATICS

(d) A water trough has a uniform cross-section in the shape of haif an ellipse. The width of the tl.'ough
is 80 ¢m and the ares of the shaded cross-section is 1890 cm?,

80 cm
300 cm

NOTTO
oy SCALE
d em 2
. 1890 cm
(i} The trough is 300 em leng. Calculate the number of litres of water the trough will hold 2
when it is full,
(i} Calculate the depth of the trough {d em). Give your answer to the nearest centimetre. 2

“

Question 25 {13 marks)
{a} ‘Three cards labelled C, o and M can be arranged in any order.

W9

(i) In how many different ways can the rards be arranged? 1
(ii) What is the prabability that the second card in an arrangement is 4 J? 1
(iil) What is the probability that the last card in an arrangement is not a (07 1

(b)  InJune, Ms Bigspender received a statement for her credit card account,
The aceount has no interest-free period, Simple interest is caleulated and charged to her

account on the statement date,
Sum Bank

Credit Card Statement

Ms Ima Bigspender
Credit limit: $2000

Statement date: 20 June 2008

Previous Payments Purchases Interest
balance charged
$263.83 $263.83 $617.72 ]:l

Dale Purchases
23 May Cencert tickets

Amount
$617.72

Annual percentage rate: 18.2 %
Daily percentage rate: 0.04989%;,

Note: Interest js charged on amounts from (and including) the date of
Ppurchase up to (and including) the staternent date.

(i) For how many days is she charged interest on heyr purchase?

(i) Caleulate the interest charged {o her account. 2

2006 4 Pagev

(c) Sonia buys three raffle tickets.

2006 Hicher ScrooL Cermpcare

Rafife ticket MNo: GODG

OVD recorder
MP3 player

1st Prize:
2nd Priza;

Tolal number of tickets sold: 180
Cost per ticket: $20

(i) What is the probability that Sonia wins first prize?
(i} Whatis the probability that she wins both prizes?

(d) Paul invested money in a bank for 4 years. The stated interest rate ont the account was 6 15
per anoum eompounded annuelly, This is equivalent to an eFfective simple interest rate of
§-68% per annum,

The formula Paul used to caleulate the effective simple interest rate was;

Eo {l+r)n—1
a n

where ' ris the stated interest rate per period
{expressed as a decimal)
E is the effective simple interest rate per period
{expressed as a decimal}
n is the number of periods

Martha invested money in a different bank for 4 years, The stated interest rate on her
investment was 6% per annum compounded monthiy.

Martha thinks that she has a better deal than Paul. Do you agres? J ustify your answer by
comparing their effective simple interest rates,

Question 28 (13 marks)
(a) Daniel conducts an offset survey to sketch a diagram, ABCD, of & block of Tand.

Daniel walks from 4 to C, a distance of 62 m,
When he is 165 m from A, he notes that point D is 25 m to his right.
When he is 67 m from 4, he notes that point B is 20 m to his left,

This is his notebook entry,

C
A 62
B20 57
15 25D
0
A

() Draw a neat sketch of the block of land. Label 4, B, C and D on your diagram,

(ii) Caleulate the distance from C to D, (Give your answer to the nearest metre.)

2006 4 Pages




(b} The roof of this greenhouse is a square pyramid with identie
greenhouse are rectangles and there is no fleor. The dimen

the diagram,

(i) Sketch a possible net of the greenhouse,

{ii) Calculate the surface area of the greenhonse.

GENERAL MaTHEntacs

al triangular faces. The sides of the
sions of the greenhouse are shown on

2

(¢} A new test has been developed for determining whether or not people are carriers of the Gaussian
virus. Two hundred people are tested. A two-way table is being used to record the results,

Positive
74

Carrier

Not a carrier

(i) What is the value of A?

12
A

(i) A person selected from the tested group is a carrier of the virus,
What is the probability that the test results would show this?

(iti) For how many of the people tested were their test results inaccurate?

{d) Cassie flew from Londen (52°N, 0°E) to Manila (15°N, 120°E).
Her plane left London at 9,30 am Monday (London time), stapped for 5 hours in Singapore and

arrived in Manila at 4.00 pm Tuesday {(AManila time).
What was the total {lying time? (Ignore time ZOnes.)

Question 27 (13 marks)

(a) Liliana wants to borrow meney to buy a house. The bank sent her an email with the following

table attached.
Mortthly repayments
Ternt of loan
;J;n rZ::Zfz’ T years 18 years 20 years 25 years 80 years
120 months | 180 months | 240 months | 300 months | 360 months
$80 000 $970.62 $764-52 $660-16 $617.45 $587.01
$90 000 $1091.95 $860-09 $752-80 $69463 |  $660.39
$100 000 $1213.28 $055.86 $836.44 $771-82 $733.76
£110 000 £1334-60 $1051-22 $920.08 $849.00 $807.14
$120 000 51455.93 $1146-78 $1003.73 $826.18 $880-62

$130 Q00

$1577.26

$1242.35 $1087.37

$1003-36
$1080-54
$1157.72

| $953.89 |
$1027.27
$1100-65

2006 ¢ Pageg

$140 090 $1698-59 313379 $1171.02
$150 00D $1819.91 $1433.48 $1254.66
$160 ¢00 $1941-24 $1520.04 $1338.30

$1234.91 $1174.02
L 777 ]

(TR T IS FeN 1V

o

2006 Hixer Scroor Cermacars

“

(i) Liliana decides that she can afford £1000 per month on repayments, What is the 1
maximum ameunt she can borrow, angd how many vears will she have to repay the loan?

(ii) Zali intends to borrow $160 000 over 15 years from the same bank. If she chooses 2
to borrow $160 600 over 20 years instead, how much more interest will she pay?

(b} Each member of a group of males had his height and foot len

The results were graphed and a line of fit drawn.

gth measured and recorded.

¥

= NOT TO

g SCALE

o

B

i

43 H

2 ' :

l i I ¥
160 180
Height (¢cm)
(i} Why does the value of the y-intercept have ne meaning in this situation? 1
(ii} George is 10 em taller than his brother Harry. Use the line of fit to estimate the 1
difference in their foot lengths.

(iii) Sam calculated a correlation coefficient of ~1-2 for the data, Give TWO reasons 2

why Sam must be incorrect.

three years.

() Kai purchased a new car for $30 009, It depreciated in value hy $2000 per year for the first

After the end of the third year, Kai changed the method of depreciation to the declining

balance method at the rate of 26% per annum.

{i) Caleulate the value of the car at the end of the third year. 1

(i) Calculate the value of the car seven years after it was purchased. 2

(iif) Without further calculations, sketch a graph to show the value of the car over the 3
seven years.

Use the horizontal axis to represent {ime and the vertical axis to represent the

value of the car.
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GENERAL MATHERATICS

Question 28 (13 marks)

{a) On abridge, the toll of $2.50 js paid in coins colected by a machips,
two-doMtar cofus, one-dollar cofns and fifty-cent coins.
{1} List the different combinations of cains that could be nsed to pay the $2.50 toll.
(i} Jill has three two-dollar coing, six one-dollar coins and two fifty-cant coins. She selects
two coine at random. What is the probability that she selects exactly $2.507

(iil) Attheendofa day,

the machine contains x two-dollar coins, y one-dollar coins and
w fifty-cent coins.

Write an expression for the total value of coins in dollars in the machine,

®) A new tunnel is built, When there is no toll to use the tunuel, 6000 vehicles use it each day.
For each dollar increase in the toll, 500 fewer vehicles use the tunnel.

(D) Find the lowest toll for which no vehicles will use the tunnel.

(i1} Fora toll of $5.00, how ma

ny vehicles use the tunnel each day and what is the total
daily income from tolls?

(iii) 1fd (dollars) represents the value of the toll, find an equation for the number of vehicles
{v) using the tunnel each day in terms of d.

(v)  Anne says ‘A higher toll always means a higher total daily

Show that Anne is incorrect and find the maximum daily in

(Use a table of values, or a graph, or suitable calculations.)

income’.

come from tolls,

End of paper

2006 % Pagan
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! SOLUTIONS
3
1 .
]
6. (BY METHOI} 1
1AR For 2 weeks, the salesman earns
SUMMARY o 18 D 2% $200 = $400 plus $40 per item sold. -
;' 3 §' ’3 ﬁ A 19 B Total commission = $2640 — $400
. B 9 C 15. A 20. ¢ =~ $2940,
2 4 © 0. ¢ 8. ¢© 2. B Number of iteinssold = $2640 = 40
6. B 11. A 7. D 22. B = 86, .
8 B 12. B METHOD 2
1. (A} P{impossible event) = 0. : Letx = number of items sold.
Alikel thas a probability between & 2% 200 +40x = 2640
’ an;fyeven R -2 400+ 40x = 2640
] 40x = 2240 -
P(certain event ) = 1. x 20
g x =",
S0 P(event) = — would be thatthe event o

is likely.to ocour.

2 M V- %nrs.

Givenr = 2:
V= %xﬁxza
= 33.510 321 64,

V= 3351 (2dec.p]aces).

3
3. (B) tan 65° = -JU
------ - 30
d =
tan 65°
= 13-989 22074 ...

30 - Distance = 14.0m

(1 dec. pIace).

For a set of 10 scores,
the median is the
average of the 5th
and 6th scores:
5th score = 28
6th score = 38

. 23+38
2

Median =
= 33.

2006

v Number of items soldin 2 weeks is 56,

8. (B) Plwolling4) = %.
Expected number of 4's = P(mliing4) x 60
1
= =60
[
= 10.
7. (I METHOD 1

[« To|2T4]s

ERERERERR

. x
Equationis y = =+1,

Checkby substituhz'ng values from the table,
x=9: ¥y= %+1 =

x=2: y= -§—+1 =2

x=4: y= %-l-l =3

x =0 y= g+1=4

x=8: ¥y = g+l =5

METHQD 2

Equation is in the form y = mx + 4.
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GENERAL MaTHEMATICS
change iny

i0.

11.

. (C)

. ()

nt =
change in x
2-1 .
=5 wing(0,1)and(2,2)
1 from the table,
=5
y= 1x+b.

To find the value of b {the y-intercept),
substitute (0, 1) from the table, or notice
that the point (0,1) from the table tells
us that the y-intercept is 1.

yz%:ﬂkb
1
I=2x0
2)-: +b
1=5
b=1.

- Equationis y = l;-x+1 or y = %.;1,

The correct graph is {C) becanse it shows
a distribution which is positively skewed
with a smaller standard deviation than A
(Note: A smaller standard deviation means
a saller spread of scores so the data on
the graph will be packed more closely.}
shows positively skewed with a larger
standard deviation than G.

shows negatively skewed with a smaller
standard deviation than D.

shows negatively skewed with a larger
standard deviation than B,

A}
(B}

(D}

Area = -;jabsinc

§x39x47xsin2l°

= 328-444 2958 ..
. Area = 398 m? (nearest m?),

() Total frequency = 7T+ 3+ 214+8
=24,
= 'The best estimate for P(green marbla )

i

m.lm’ﬁ‘%

(A) 27lan/h = 27000 /b
= {27000 = 60) m /min
= (27009%50)%.91,,;5
=T75m/fs.

2006

12. (B) Mean of&scores = 62,
= Bumofthe 5 scores = 62x 5
= 310,
< Sumofthe 6 scores = 310 + 14
= 324,

<. Mean ofthe 6 scores = Eﬁﬁ

= 54,

Angle at B = 60°
(by alternate
angles between
parallel lines),

- Bearing ofA from B
= 360° - 607
= 300°.

4. (A) 2.3% = 2.3 =100
= 0.023.
Increase of 2.3% means multiplying by
(1+0.023) = 1.023.
After 1 year, the number of vehicles
(in milions ) = 13.5 x L.ogs, .
After 2 years, the number
= {135 % 1.023) x 1.023
=13.5x1.0232,
After 3 years, the numher
= (136 % 1.0282 ) x 1.093
= 13-5 x 1.0235.

5. (A) METHOD 1

Require urordered selection.
Number of ways of selecting 2 peaple
from a total of § people

_ Bx5b

Tz

= 15.

METHOD 2

As selection is unordered, , require a

coinbination ("Cr ) .

Number of ways of selecting 2 people

from a total of § people = e’C2
=15.

* Pagelz

Aftery years, the number = 13.5x 1-023%,

1
:

2006 HeHer Scroo. CeRTFcare

16. (C)
g P - Salama loan
=
k=1
3
4
&
m
0 Time

17. (D)

The correct greph is (C), as this shows:
~— different amounts of money borrowed
by the Salama and Wang families
{indicated by points P and § on the

graph shown above); and

— the reducing balance loan for the
Salama family {represented by the
curve} is repaid beforve the flat rate
loan for the Wang family (represented
by the straight line} since the curve
cuts the horizonfal axis (at point R)
before the line cuts the horizontal
axis (at point S},

METHOD 1

For a normal distribution:

— 68% of scores lie within I standard
deviation of the mean,
ie. 34% of scores lie between
1 standard deviation below the mean
(in this case 18) and the mean (in this
case 23).

" 95% of scores lie within I standard

deviation of the mean,

ie. 47.5% of scores lie between the
mean (28) and 2 standard deviations
above the mean (33).

S0 the required percentage of scores
= 34% + 47-5%
= 81-5%.

METHOD 2
- Inthiscase, mean (x) = 23
standard deviatien = 5.

For a normal distribution:

— 68% of scores lie within 1 standard
deviation of the mean {in this case
betweenl8 and 28),

— 85% of scores lie within 2 standard

2006

+*

18. (D)

18. (B)

deviations of the mean (in this case
between 13 and 33).

PR B5G——rmerms]

Percentage represented by Region A
_ 95% - 68%

B 2

= 13.5%.

8o the required percentage of scores
= 68% +13-5%

= 81.5%.

4p = 5t +2¢%
4p -5t = 2¢°,
Rearranging,  2¢% = 4p-6¢
4p-5t
z_ Zp-ot
q a
Taking the square root of both sides,
4dp— 5
=& [~
7 2
OD

T
152 ki ! Equator

|16°E
i L7
Macapid * Makoua

Difference in longitude = 52°+16°

= 68°,
METHOD 1
Use the arc length of a circle formula.
In this case:
& = 68°
r = 6400 (givenradiusof Earthis
approximately 6400 km)
£ = —x2ar
480
= 68 *x 2% 7% 6400
360
= T695-672905 ... kan
% 7600 km (1o nearest 100 km ).
METHOD 2

The 2 tovmns are on the Equator, which is
a great circle.

An angular distance of 1° on a great circle
equals & distance of 60 nautical miles,

In this case the angular distance between
the 2 towns is 68°.
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So the distance between the 2 towns

= {68 X 60} naudical miles

= 4080 nautical miles

= 4080x1-852km (since I nautical mile

= 1.852 km)
= 7556-16 km

% 7600 km {to nearest 100 km ).

20. (C) METHOD 1
Let the radius of the eriginal sphere ba
100 em. Then if the radius is increasad
by 10%, the radius of the large sphere is
100 cm +10 em = 110 cm,
Surface area of the original sphere
= dmr?
= dxax{110)*
= 4x 7 x10000
= 400007 cmZ
Sutface area of the large spher:
= Adart B
= d4xrx(110)*
=4dxax12100
= 48 4007 cm?2
8o, increase in surface area
= 48 4007 — 40 000
= 8400,
So the percentage increase
. Bd0On,
s OOOEK\X 100%
21
= -]?.E'X 100%
= 21%,

METHOD 2
For a sphere with radius r, the surface
area = 4ar2 A sphere with the radius
increased by 10% has radius:
r+10%xr = 1r+ 017
= 1-1r.
SBurface area = 41’{[1-17‘)2
= dn(121-2)
= 1.21(4sr2),
- The surface area hasincreased by 0-21,
ie. by 21%,

21. (B} Interestrate = 7.9% annually
- 1-2%

12
0.072

12
Interest = $420 000 x 0072

= $2520,

monthly

per month.

I

GenenaL Maneancs

Balance owing
= $420 000 + $2520 — $4000
= $418 520

22, (B) Taxpayable on a taxabls income of 450 600
= $2600 + 0-35 x (350 000 - $45 000)
= $4250.
Tax payable on a taxable income of 80 000
= $11250 + 052 x (280 000 - $70 000)

= $16 450,
Additional tax = $16 450 — $4250
= $12 200,
Pay increase = $80 000 - $50 000
= $30 000,
Perceniage of increase Evelyn will pay in
- 12 200
edditional tax = 30000 x100%

40-666 666 67%
"40-7% (to 1 dec. place).
SECTION I}

Question 23
- g1 L
(a) Eb—x kL —a—'l"xi
a0 B8, 173
‘ - b
3

(b) At Town B in April, the average daily
temperature is
(i} approximately 19°C.
(i) Looking aleng the rays (radii) for each

month, the solid line and the dotted line are
furthest apart in February.

(i) Average daily temperature of Town B is
greater than Town A from May to
September.

&} (i) One possible method: assign each student

. & number and draw numbers out of a box
or have a computer randomly generate
numbers wntil 200 students are selected.

[ o-e T e [T
e [ m 7
| 0.3 [ Ta | 1

= 7-275 hours.
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(d) @) The charge for a 3 kg parcel by Company A

is $6

(ii} The same amount is charged by both
companies where the two graphs meet,
ie. dkgor7 kg

(iii) Company A is cheaper for parcels greater
than 4 kg up to and including 6 kg, and
for parcels greater than 7 kg.

. i 12
Giv) Gradient = -lr_‘—u% = :Tg
= $1-50/kg.

Question 24
ta) Any 2 of the following;
* The vertical scale (number of sales) does not
begin at zero.
* The box for Brand ¥ should only be taller in
1 dimension, rather than bigger in
3 dimensions.
* It is difficult to determine the heights of the

twa boxes,
) M
H
g Q
7
2]
44 cm
A
SOH CAO TOA
- 44
g=-—
RERET™
6 = T0-2168...
= 70" {to nearest degree).

(i) Using the cosine rule:

<
&

] xem
«:’h

44 cm

x* = 130% 1 442~ 2x 130 x dd cos53°
1195123614 ...
x = /1195123614 ...

= 169-321 71993 _.

= 108 em {to the nearestem).

It

2006

(c} Heights of choir members

70 e e

e

71t R S
46f - ---- -
40— S

30—

Number of people

20 _— | SO SR
5(---1 -
10— !

+ T T T T
M5 | 155 165! 175 185
! : Height’l(cm)
i
Q,9, Q,
Five number summary:
Lowestscore = 140 cm
anestquatﬁ]e,Ql = 145 cm
Median, @, = 150 e
Upper quartile, @, = 170 em
Highest score = 190 cm

N e

T T ] T T ] T T T [}
M0 145 150 155 160 165 170 175 180 185 189 OO0

(d) V=Ah
(i) = 1890 crm? x 300 cm
= 567 000 cm®
= B67 000 mi.
= 567 L.

(ii} Cross-sectional area:
—é—n’ab = 1890

%m&oa’ = 1890

20nd = 1880
_ 1830
T 80
= 306-08028 ...
= 30 em (o the nearestem ).

Question 25
(a) () METHOD |
Using a list:

MCJ  CMJ JMC

MIC CIM JCM} 8 ways.
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- GiENERAL MATHEMATICS
METHOD 2 ’

Multiplying the number of choices:
[3ix{2ix[1] = 6 ways.
1) 2 possibilities: CJM or MJC
P(2ndcardisd) = 2 = 1.
[ 3

Gii) METHOD 1
4 possibilities: CJ31, CALT, JOM, MCJ

P(lastc.ardrth) =4 = E
6 2
METHOD 2
P{]astcarantC} = l—P(lastcardisC)
2
=1-2
6
.4
6
-2
3"

1) (1) 9daysin May + 20 daysinJune = 29 days,

H) I=Pmm P-=3%617.72
r=0.0498 + 100 = 0-000 498
n =29
1 = 617-72 % 0-000 498 x 29
= 8§-92111224 ...
= 38-92.
(© {i) P(winning the firstprize) ~ 3 . 1
180 60
(ii) &
179 - 2nd prize
3 Ist <
18g - Prize 177 ™ NOT 2nd prize
1rg
3
177~ NOT 179 - 2nd prize
180 st <
PIIZ8 1967 NOT 2nd prize
179
P( wins both pn'zes)
= P( wins 1stprize and the anprize)
-3 2
180 1719
o1
53707
(d) E= M;l‘
n )
r = 6% pa.
=6+ 10012 per monfh
= 0.005.
n =4%12 = 48 months,
006 ¢

48
g (1+0.005)° -1
48

= 0-005 6351... per month

= -005 6351, . x12 peryear

= 0-0676 ... per annum

= §-76% per annum.
Martha's effective interest rate is higher, so
she earns more interest. Therefore her deal

is batter.
Question 26
@ gc
B
42
25 D
15 N
(i} c
T o5
P2 €D = 952 42
. = 2834
CD = 53.2953....
47 = 63m (to the nearest
42 mefre ]
H
25 D
(i) 65m.
2m
k12 m
Areaofroof = 4xr;-x12x 6-5
=156 m®.
Areaofsides = 4 x 122
= 96 m2.

Total area = 252 m?2,
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H

(@ 0 A=200-(74+16+12) = 98,

(i) Total rumber of carriers = 74 +12 = 86,
T4

P(the testis positive to a carrier ) =

37
'4_3.
(iii) Aninaceurate result is shown when

a carrier is tested negative or when a

non-carrier is tested positive.

Bo inaccurate results = 124 16 = 28,

(d) Time difference between London and Manila
= 120 X 4 min
= 480 min
= 8 hours.
~. Leaves London a£ 9:30 am + 8 hours
= 5:30 pm.
Time between Monday 5:30 pm and
Tuesday 4:00pm = 22% hours.

- Flighttime — 22% h - 5h (stopping time)
. 1 -
=17=h.
7 2
Question 27
(a) () From the table, the largest amount she can

borrow with a repayment under $1000 is
$130 000 over 30 years.

(i) METHOD 1
Interest paid over 20 years
= $1338-30 x 240 — 160 000
= $161192-00.
Interest paid over 15 years
= $1529-04 x 180 —- 160 0G0
= $115227-20,
Extra interest she will pay
= %161 192-00 — $115 227-20
= 345 954.80.
METHOD 2
Extra inferest
= 240 x$1338.30 — 180 » $1520-04
= $45 964.80.

{b}: (i} The y-interceptis at x =6, soa height of
0 ¢m has no meaning.

(i) METHOD 1

From the line of best fit:
If George = 160 emheight
— 19 cmfootlength difference
Brother = 170 cmheight [ = 3 em.
— 22 cmfootlength

Foot length (em)

-
X

P
17 180
Height (cm)

METHOD 2

A 180-160 = 20 ¢m increase in height is
related to a 25-19 = 6 cm increase in
foot length.

« A 10 cm increase in height is related to
a 3 cm increase in foot Tength..

(b} (iii) * The correlation coefficient shouid be
positive because the gradient of the line
of best fit is positive.

* The magnitude of the correlation

should be between —1 and 1.
(o) () $30000 - 2x $2000 = $24 000,

(i} § = vV, (1-r}° V, = $24 000
r=25+100 = 0-25
n=T-3=4

S=24000(1-025)*
= 24 000{0-75)*
= $7593.75.
(iiD)
Initial value
$30000[2 @O
$240001 - - - - T=
1
1]
Value :
!
: {0 (i)
I
T
$7493.15 - - -~ - - Ame oo 'l
1 4
1 L
3 years 7 years
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GEneraL Matissaancs .

Question 28 (b} {iv) METHOD 1
() @ 9260 - gi‘f‘;; o | Toll (8d) | No. vehicles (3) | Tncome (@ x o)
= $1+Blc+50¢ + 50c | 8 _ |1 6000 | 0
= B0c + 50¢ + 50¢ + 50¢ + 50c, 1 5500 5500
(il P{$2.50) = P($2n the Istdrawand 50c 2 5000 10000
i the 2nd drare) 3 4500 13 500
+ P{S()c in the 1stdraw and 4 4000 16 000
$2in the 2nd draw) & 3500 17 600
-3,2.2 3 o ] 3000 13 600
1171071110 7 2500 17 500
- & 8 2000 16 000
55 9 1500 13 500
(i) Total value = $(2x +1y + 0-5w) 10 1000 0000
= $(2x+ y+0-5u), 11 500 5600
12 0 0
(B) (i) Since a $1 increase in toll will lead to 500 ]
fawer vehicles using the tunnel, then a ° From the table, the maximum daily income
$12 increase in the toll will Tead to is $18 000.

12x 500 = 6000 fewer vehicles using the
tunnel. Hence the lowest toll for which no ]
vehicles will use the tunnel is $12.

Anne is incorrect because a bigher toll also
means fewer vehicles, so lower income,

METHOD 2
(i1} The nurnber of vehicles that will use the Tncome
tunnel = 6000 —5 x 500

= 3500 vehicles. izggg )

T; = 3500 =3I .
neeme = 3500 x 25 = $17 500 15000 -
(iii} Ifthe toll is $1 then 6000 — 1 x 500 13500
will use the tunnel. 12000
Ifthe toll is $2 then 6000 - 2 500 10500
will use the tunnel, 9000 -
Hence if the to]l isd(dollars),then 7500 -
6000 — d x 500 will use the tunnel. 6000
8o, V = 6000- 500d. 4500
3000
15007

i""""*"d
23 458678 9101112
From the graph, the maximum income is
$180 000. Anne is incorrect for tolls
bigger than 6 because more tolls leads

to less incame,

-—
END OF GENERAL MATREMATICS SOLUTIONS
-_— .
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2005 HiGHER School. CERTIFICATE
ExXAMINATION PAPER

GENERAL MATHEMATICS

Section I
22 marks )
Attempt Questions 1 - 22
Allow abeut 30 minutes for this section
1 Whatis the mean of the set of scores?
34,5 6 6,88 8 15
(A) 6 By 7 Cy 8 o 9
2 What is the value of 222 if o = 240.and & = 567
a) 4 {B) 46 (C) 226 @D 736
3 Four radie stations reported the probability of rain =~ - Radio station Prabability of rain
as shown in the table.
. . - e 2AT 0-53
Which radio station reported the highest probability
of rain? 2BW 17%
(&) 2AT (B) 2BW a0z 13
) 20% (D} 2DL 25
2DL 0-6
4 The diagram is a scale drawing of a butterfly.
What is the actual wingspan of the butterfly?
(A} 2-5em (B) 8em
(C) 15c¢m I 1876 cm
Iom I
SCALE
Frankie
& Which formula should be used to calenlate the Tohy
distance between Toby and Frankie? 20m ITTI%T
W 2o b g ey SCALE
sind  snB
©) A=ZabsinC (D) &%= o +52—2gbcosC
2
Sarah
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