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NSW INDEPENDENT ScHoOOL ;s:

2007

Higher School Cettificate
Trial Examination

General Mathematics

General Instructions

» Reading time — § minuies
e Working time - 2 1/2 hours
= Write using black or blue pen

o Board-approved calculators may
be used

e Draw diagrams vsing pencil

e A formudae sheet is provided
separaicly

e Craph paper is provided separately

= Wote yom studemt nunber and/or
name at the top of every page

Total mmks — 100

Altempt ALL questions
This exam has two parts, Part A and Part B

Seetion 1-- Pages 2 - 11

Total matks (22}

Attempt Questions T —22

Allow about 30 minutes for this section

Section H - Pages 12- 23

Total marks (78)

Attlempt Questions 23 —28

Aliow aboul 2 hours for this sechion

This paper MUSTE NOT be vemoved from the examination ronm

STUDENT NUMBER/NAME:

Section 1

‘Total marks (22)
Attempt Questions 1 — 22
Allow about 30 minuies for this part

STUDENT NUMBLER/NAME

Select the altenative A, B, o1 I that hest answers the question and indicate vom ehoice
with a cross (X) wr the appropriate space on the grd below

A

1} [ )]

iy

21

22

D)




A gpeed it of 40 kavli applies to all traflic wilhin a school zone.

END

SCHOOL
ZONE

What 15 1he percentage increase in speed allowed affer the school zone ends?

(A} 20
By 133
0y S0
(D} 66.7

James is working in a music studio. Far each CD produced by an artist, James
is required to wiile down details.

Which of the foltowing is an example of discrele data?

{A) The title of the CD and the artist's name
{8} The number of tracks recorded on the CI>
(€Y The length of time of each liack

(I The title ol cach track L

What 15 the value of x in this equation?

(A) O

{3} 144
() 124
(D 1296

Pape 3
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Sy

A worker has 100 road cones, As shown below, they sif on 50 em syuate bases anid e
te be placed 3 metres aparl (from their centres).

What distance will the road cones cover when placed ns shown above?

{AY 300.0m
(B) 297.0m
{€) 300.5m

{iN 297.5m

A sporting event is being played in London and is beanyz bioadcast to Avstralia by the
BRC world television network and 1eceived by ARC television Australia in Sydney.

The table below gives the fongiludes of the two networks.

ABC Sydney broadeasts the start of play at [:30 am Sunday local time bive from

London.

Television
_ Network

Location

London

Sydney

What time s it wy London at the slart of play?

(A) 10.00 pm on Saturday
(N} 3.30 pmoon Saturday
(C) 11.30 am Sumday

(D) 1100 pm on Sunday

Page 4

nl‘l

Longitude




STUDENT NUOMBER/NANI: . R

STUDENT NUMBER/NAME: ...

8. Bach wdentical isasceles triangle in the sobid has a base leagth of 15 cm amd a
perpendicular height of 20 em.
6. The probability that a tew vatiety of sced will produce flowets in the first year of
growils alter being planted is 0.4, *\*\:‘
/‘
What is the sucface area of the solid?
200 sceds of this new variety are planted. : (Ay 180 ent’
, ) ; (8) 1200 cnd
How many of the secds wauhd be expected to produce flowers in the first year? (CY 1 800 cm?
(A) 8 (Y 3600 end
{13y 40
g); }I‘(Z)O 9. The weighis (in kg) of a sample of 6 {isl caught in a lake are shown:
275, 600, 375 435 4958, 3325,
What is the standard deviation of this saple?
7. A cardhoard cut out, as shown below, is in the shape ol an cllipse fonning the centre of (AY 1.03
a photo frame (B) 112
(cCy 1.29
(N 4.4

N ) 10, Ina floor design three identical square tiles of side tength 15 ¢ are placed on the Moo
580 nun | 1ate
‘ as shown below.

330 mm

What is the approximate shaded arca (in mm?) of cardboard temaining in the photo 12em
frame? -
1]
(A) 41075 Fach lile is plac Ay b t i il Lo
NN Each tile 1s placed exactly hall way along the side of the tile next o .
- 32 i i i i
gj; 12(: 4;]5 What is the distance in centimelres helween the carners A and [ o the tiles in the
553 45 paltertt shown?

(A) 21.2

(o 424

) 45

(hy 541

age s
Page Page 6




STUDENT NUMBER/NAMDP: . . .. L. @

Lh. 5000 maif articles weie collected rom a post oftice mail box over a weckly period
. - N . ' inv 0 allracis i at a rale of 4.8% per sompounded
The box-and-whisker plot shows the weights (in grams) of the anticles collected. 14 An livestiment of $9 500 atiracts inerest at a sale of 4 % per anmim compounde

STUDENT NUMBER/NAME: e

every 0 months.

The amount oFinterest earned on this investment over a period of 5 vears is

P i : (A) $9500(1.048)° - §950013

120 150 200 250 300 350 40D 450 500 gm (B} 39500 + (1.024%"
{C) §9500 + (1.024)° - $4 500

(1) $9500(1.020)" - 49 500

How miany atiicles collected, weighed between 300 and 350 grams?

{A} 1000
(R} 2000
() 2500 . £ om . .. .
15, The formula 7= —4+— is used to calculate the time 7'it takes to travel ¢ km in e

(0 4000 - § v
city at s knvh and m ki along motorways at v knh.

F2. The money bag contains |8 silver coins and two gold coins all identical in size.
Using tis formula, the tine to travel 15 ki in the city at 45 kavboand 12,5 kmalong a

moterway at [00 kivh would he?

@ (A} 114 minutes

& (BY 19.6 minntes

{C) 27.5 nunules

Wlhal is the probability that the first fwo coins randoly selected from the bag will be (I 458 minutes

the gold coins?

[

i 16, Al her party, Sandi notices that some balloons are Tosing air. She increases the volume
i) o of air in the bailoons by 15%, hut in tying the knot an the balloans, 5% ol the a0l

escapes.

) -

163
w L

190 )

13 Inan assessment task the mean result recotded was 68% and the standard deviation was By what percenlage has the amount af air in the balloons increased as a 1esull nf

8. Sandi’s efforis?
Kendal's assessment was recorded as 78%. (A) 5%
(B) 5.75%
Whatl was Kendal's 7.- score? {Cy 9.25%
() 10%
(A} 1.25
Wy 2.00
Yy -1.25
(M -2.00

Page 7 Page 8




STUDENT NUMBERNAME: | ..

A tivel bosders a pasture for cadtle grazing, as shown helow.

Pasture

12.5m

Diagram not to seale

The farmer calculates distances taken from a horizontal fine on the grazing land to the
river bank as shown in the diagram where P75 is approximatcly a siraight line

What is the distance m melres, belween the poinls 2 and R on the grazing land?

(A 7.5
3y 12
(Y 185
(B 20

The value of a cut dinmom crystal varies as the sguare of its weight in carats. A crystal
with weight 2 earats has a value of $2800.

What i the value ol a eut diamond crystal with & weight o1 3 carals?

(A) $2100
Ry $3713
{€) $4 200
an 63100

Afler paying $500 deposit on a plasma television wilh n cash price of $5 000, Jason
agreed to pay the balance at $225 per month over two years.

What was the anmual simple interest rale charged wnder this agreement?
{A) %
(B3 7.5%

(€ 10%
(D} 20%

I*age 9
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STUDENT NUMBER/NAMIEE:

Monthly repayments of $600 are made over a period of 12 vears. Afler 2 yvears, a lup
sum of $3 000 may be paid directly oft the loan, o that the loan is repaid em ber, after
approximately 99 months.

50 000 —

45 000 | .- S VO U SR IR
40000} ri b S —,-“

[%)

% 25000 -

900 A I S Y I
% 25?:: N AN , N N -
= 20 S E S e R L R
é 15000 —— ---7\\ - \f\ e

5000 —_—r —

10000 |- L\ - \,A

S F AN
0™ 54 The A8 &6 77 64 05 108 026 T3z M4
Time peded {months})

Over the perind of repayments on the loan, what is {he approsimate saving that the
£5 000 fump sum payment would make?

(A) $10000
(B) $22060
(C) $27 000
13 330000

The isosceles iangle OR has its two cqual side lengths of 15 an, base 200 ¢ and
perpendicutar hicight PS.

L
o sh (4N R

20 em
Which of the following does not give the length of PS?

(A} 15 x Cos42"
(1) 15 x Sin42°
(C) 10 x Sin42°
Sin 48"
MM 10 x Tan42°

Page 10
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STUDENT NUMBUER/NAME: ... ... ...

22, Each of § identical cups, as shown below, contains an amount of iquid (mL). The cups
arc atranged from lefl 1o right with equal or increasing volome of liquid.

Cup I Cup 2 Cup 3 Cup 4 Cup 5

The following data is given about the contents of {he cUps:
Mode: 6 ml. Mean: 12 mfl Mediai: 9 mf, Range: 15 ml,
What 15 the volume of liquid in Cup 47
tAY 10mi
(3 15 ml

{Cr 18l
(By 21 ml

End of Scction |

Page 11
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Section I

Tatal marks (78)
Adtempt Questions 23-28 i
Allow abouwt 2 iowrs for this seetion

Answer each question on the paper provided, heginning cach new question ona new page.

All necessary working should be shown in every question.

Question 23 (13 marks) Mark
(a) A company manager earns an annual salary ol $80 100 and is paid each fortnight.

From each fortniglt’s pross satary, the manager has deductions of $440 o

superannuation, ami $815 it taxation.

(i) What is the manager's pross fortnightly salay?

(in  Calculaie the manager’s nonnal ned fortmightly salasy,

as

(iiiy  Ins the pay for the kast forinight of the year, the manager is paid an additional 17.9%,
of 4 weeks gross salary as his annual holiday loading.

Determine the pross amount of the holiday loading.

{iv) M ihe holiday loading s taxed al a rate of 27.65%. detormine (e manager’s net
salary for the last fortmight of the year. :

Question 23 continues on the next page

Page 12




uestion 23 {(continued)

{h)

Marks

The graph below shows a comparison of petrol usage for two vebictes with the same luel lank
capacity over distances travelted.
Vebicle 4; ——saa Vehicle B2
5 ] L-Ill[lIIllll!_liillLLLLlllillliIlI}III” ae
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{i)
(1it)
(v}
()

vi)

(vii)

300 400
distance travellad (km)

What 15 the capacity of the fuel 1anks of the two vehicles?

Which vehicle uses less petrol per kilometre?

What distanee does vehicle B travel on a full tank of petrol?

What is the fuel consmuption in L/HGD ki tor vehicle 4?

What is the difterence in petrol vsage belween the two vehicles after 200 km?

Afler 20 litres of pettal have been used in both vehicles, whatl extra distance s
vehicle #2 vavelled?

The petrot (P} remaining in the fucl tank of vehicle 4 after travelling d ki can be
represented by the equation: P = 50- nd.

What is the value ol # in this equation?

Fand of OQuestion 23

lMage 13
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Question 24 (13 marks)

(a)

Twa poles are placed against either side of a brack wall [rom poinds on horizontal

grotnd at § and K. The 8 melre pole reaches point 22 up the wall, and the 12 mietre pole

reaches the top of the wall at .

()

(it)

(nit}
{iv)

o \E
T LT TTY

INOT TO SEALH

4 o P =t b et
Rgiguyiggigd

ST

HEHH

|
=

H

B

{sround lavel

4t b

Determine the distance (1o one decimal place) thal paint I is above the gound
level.

Calculate the angle of elevation of the 12m pole

What is the vertical dislance (1o one decimal place) between 7 and 0 on the wadi?

‘The [2m pole is moved so that 1 is now placed apainst the wall te reach e same

height as ' is above Lhe pround.

Huow far past point £ does this pole now extend along, the growmi?

Question 24 condinues on the next page

Pape 14
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STUDENT NUMBER/NAME: STUDENT NUMBER/NAMIE: e @

{Question 24 (continued) Matks Questinn 25 (13 marks) Mark

. A . . a) A henuspherical done of diameter $8 metres fomms the rood ofa buiteding.
(M Ajcgular hexagonal spinner has four divisions with the numbers as shown: ( I i

When the spianer is spun twice a 2 digil number is forined {(example: 233, () Caleulate the volume of the roo [ to the nearest cubic metre. 2
() What is the largest 2 digit number that can be fonncd? t (ii}  The density of a hemisphere is given by the formuda,
o . Density = Mass measured in lonnes/m’
(N How many different two digit numbers can be formed from spinning twice? 1 Violome
) Catewlate the mass of the roolif its denstty is 75,5 kpam” 2
(i) What is the probability that the arraw lands on the number 3 on the fist spin? {

) {iii) The mterior surface of'the hemisplierical roaf is covered with mosme tiles
{ivy  What is the probability that the number 31 is formed fiom two spins? I measuring 6 ¢nt X 6 e,

_ ) By caleulating the surface area of the 1008, determine approximately how many
{v} Whal is the probability that an odd two digit tumber is formed from two spins? 2 liles were used. 3

End of Question 24
OQuestion 25 continves on the next page

Page |5 Page 16




STUDENT NUMBER/MNAME: ..

Question 25 (contined) Marks

(b} A reciangular section of Fand in a new housing estate, as shown below, encloses lwo
identically designed artificiai lakes of equal surface area next to park land.

] T
ij m
Park Land T
41 m
= i .
=
Kb m P &
(i) Use Simspsan’s Rule to find the lolal surlace area of the two lakes? 1
(i) Caleulate the arca of parkland enclosed within the reclangular section. 2
(i) Lake 2 is ona bearing of £20° iom Lake 1.
Whal is the heating of Lake | from Lake 27 3

End of Quesiion 25

Page 17

Question 26 (13 marks)

STUDENT NUMBER/MNAME. .0 .. ©

(") A pair of compasses wilh 8 e arms, as shown below, has been opened at an anple of

30 to allow a circle 1o he drawn.

-3t

(1} fdentify the distance o between the tips, thal the arms of e compass

represent when drawing the

oncle.

(1) Use the cosie rule to determineg the distance o to 1he nearest whole nuinher.

(i) Calculate the area of the circle being drawn, correct 1o 3 significant figures.

(1) A speed camera was tested for its

accuritey i delecting cars speeding. A table showing (e
camera’'s assessment in 4 nnber of trials is shown. Also shown in he tahle, is an aceurale

independent assessment of the cars speed.

Endepemdent Radar Assessmeal
Cars actually speeding

Tudlependent Radar Assessnent

(_ Speeding | Notspeeding
- 48 - o m—— e \2,,777
3 457 i

Lars pot actually speeding

(3 Inhiow many (rials was Hhe camera’s accuracy tested.

(i} I what percentage of the trials was the speed ol the cais assessed incorrecthi?

(i1)  What percentage ol all cars were incotrectly assessed as speeding by (he camera?

Quiestion 20

continues on the next page
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STUDENT NUNMBERMNAME: ... ... ...

Question 26 (continued) Marks
(¢} The cily of Osaka, Japan (I} has co-ordinates (37°N, 135" By and Alice Springs in (3)
Northern Territory, Australia (A) has co-ordinates: (23°8, 135" 13).
{(#  Determine {he size of the angle JOA, where O is thie contre of the Barth. i
(i) Caleulate the distance hetween Osaka and Alice Springs to the nearest kilometre.
{assume the radius ol the Eaith as 6400 km) 2
(i} A plane travels between Lhe two ciltes at an average specd ol 685 knvh. Caleulate
the flight time in homs and minules. 1

Ensl of Question 26

Pape 19
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Question 27 (13 marks)

A number of containers of loxic iquid waste were found on an old building site. The

contents {in lilres) of all the containers were reconded n a cumlative frequency graph,

as shown below.

-— —t »J &~
) " = M
L " : |

4,
1
|
'

N

—_
=3
|

Cumulative frequency

” T T T T 1

47 48 9 S0 81 &2

Liquid wasle (fitres)

(1} low nany containers were found on the building sile?
(i)  What was the mode amount of liquid found in the containers?
(i)

What was the inter-quartile range of liquid foond in Ihe containers?

(iv)

liquid found in the containers.

(v} Comment on whether the recorded data suggests a nonnal distribution of Lguid
found in the containets, giving reasons (o suppor! your conclusion,

Question 27 eaitinues on the next page

Page 20

Comment on whether the recorded data suggests skewness i the distribution of
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STUDENT NUMB FIUNAME: e

L 3t ks Mlarks
Question 27 (comtimued) Marks Question 28 (13 uks) kS
@ A formula 1elating H and & is given by
h) A game haard consists of 9 identical cube hoxes with colours shown on the Font. -
= 62k
(i) Vind the value of kif 71 = 60.
) . Row 1 X
Black § Sitver (i) 10k doublesm rbue, determine the peicentags change w f1

Gold

] !
Row 2
() The graph helow shows the depreciation af an assel over fet yeas, usIng i companson

hetween the siraight line method of deprecialiont () and the deelining balance method (M.

Row 3 i
Rianze § Silver § Green
80001 :

Silver

The boxes in the rows only van be ranclomly sterchanged in any position in the row. 7000
) 6000

(i) hrhow many ways can Ihe boxes in each row bean anged? 1

G 5000
(i) I how many ways can e boxes on the gac toard be atranged? [ Y 4000

3

2 n
(i) What is the probability that {he white bax wilt appear in the middle of the board? 2 e 1000 -
(iv) What is the probability that the silver boxes will appear diagonaily on the board? 2 2000

1000

=

time (yrs)

The Australian Taxation Oflice altows the declining balance rale of depreciqiion 0
be 1.5 limes the straight line depreciation tale of any assel.

Eud of Question 27
By deterntining the straipht fine rate of depreciation from the graph. calealale the:

declining balance rafe of depreciation. asa percentage, used to depreciate the assel
aver the ten year period.

(uestion 28 continucs on {lie nexi page

Pape 22
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STUDENT NUMBERMNAME: oo Question 28 (c)(v) - Graph Faper

Question 28 {continied) Marks

(¢} The mass (M} of a haby orpng-utan can e modelled by the equation:

M= 1502

where ¢ is the tine after birth it months.

(i} Usmg this equation, what was the birth mass of the o1ang-vian? 1

(iiy  What 1s the peicenlage 1ate of increase in ass of the orang-uian per montli? 1

(Jity  What wonld the solution ol'the equation; (1.2)" =2 represent, in relation lo the

increase i mass of the oramg-uian? t =

(iv) By calculation with triat and error, solve Lhis equation slating (he approximate
value of 17 ¥ .

Answer the following question on the graph paper provided sepavately.

{v)  Sketch a well fabelled graph of the change in mass of the orang-ulan over ¢
months. Your graph should clearly show the shape of the graph, and values

obtained from paits (i) and (v) above. )3

Ewmt of paper

Page 23
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