Section 1

WESTERN REGION ! | - : ZAi::ni::sQueslions 1-25.

Allow about 35 minutes for this seetion,

Use the multiple-choice answer sheet for Questions 1 —25.

TRIAL 1. Which fnnnllfa could be used to find the Shadea‘a.rea below?
HIGHER SCHOOL CERTIFICATE i
EXAMINATION . - ’ (A) A= inb sin C
® A=I@+n
2

© 4

n(R2 — rz)
L 2

@) A=zggmr

2. Mason borrows $10 000 at 6% pa to buy a car and chooses to repay it in monthly repayments
over 5 years.

Use the table below to find how much will he will pay for the car altogether.

M athe m ati CS G e n e ra | 2 | -7 - . Monthly Repgy?i?nn:?vg;:) toan of $10 000

2 3 4 5 6 7 8
4| $a3a35| $205.24| $225.79| $184.17 | $156.45 | $136.69 | $121.89
Rate 5| $438.71| $299.71| $230.29] 518871 | 516105 | $14134 | $126.60
) . ‘ {% 6| %443.21| $304.22| $234.85| $193.33| S165.73 | $146.09 ] $131.41
¢ General Instructions Total Marks— 100 i pa) 7| $4a7.73| 30877 | $239.46| 3ieso1| $1v0.49 | $1s0.93] $136.34
s Reading time — 5 minutes Pages2 11 8| S4s227| $313.36| $244.3| $202.76| $175.33 | s$155.86 | $141.37
+ Working time — 2%- hours ’s -«
o mar _ (A) $19333
+ Write using black or blue pen s Attempt Questions | —25 ‘
Black pen is preferred o Allow about 35 minutes for this section B) $966.65

s Board-approved calculators may

C 159980
be used © s

» A formulae and data sheet is ) ] ’ () 31159980
provided at the back of this paper § 75 marks )

& In Questions 26 — 30, show *  Attempt Questions 26 -30
relevant mathematical reasoning + Allow about 1 hour and 55 minutes for this

and/or caleulations section




Mohsen has three spare tickets to an opera performance. He texts the ten friends on his phone
who like opera and offers a ticket each to the first three who text him back. How many
different combinations of three friends could get the tickets?

(A) 120
B) 240
€ 360

@ 720

Josh researches the life M
expectancy at birth and the
infant mortality rate fora eal |9
number of couniries. He then
draws a scatterplot with a line of N
best fit.

-]

What is the likely correlation
coefficient for this data?

(A) - 098
B) - 0.59 _
© 0.59 ' 3Bl | |

WL et

o) 0.95 § e 65 70 75 80
Life Expectancy at Birth (y¢ars)

Infant Mortality (per 1000 births)
o v
2
rd
L3

Austin has a laptop which has an internal hard drive with capacity of 1280 megabytes,
He buys an external hard drive with capacity of 12.5 gigabytes to back up his laptop.
Which is true? |

(A)  The external drive does n0:1 have enough capacity to back np his laptop.

(B) The external drive has twice the capacity needed to back up his laptop.

{C)  The external drive has five times the capacity needed to back up his laptop.

(D)  The external drive has ten times the capacity needed to back up his laptop.

Ashleigh has a credit card which charges 18.5% pa simple interest calculated daily, which is
debited to the card on the last day of each month. She had $2 500 owing on ler credit card on
the 30™ June after the interest was debited. She decides 1o pay off the total owing on the card
before she makes any further purchases. She pays $1 200 off the card on 30 June and pays
off the remaining balance including interest on the 31% July.

How much was paid on 31% July?

(A)
(B)
)
™

$1320.43
$1338.54
$1540.50
$3 342.60

Rxpand and simplify the expression 3ab —3a{2a—4b) — .

®
®
©
®)

5:12 —0gb.
7(12 — iSab.
9ab — Sa’.

15ab—d".

A group of 120 workers took a competency test in welding and their results were normally
distributed. The mean score of the group was 90% with a standard deviation of 5%.

Kevin scored 80% on the test, What is this as a z-score?

A
B)
©
©

-2

-1




10.

Over a month, Juliette records the number of minutes she spends on exercise each day. : 11,

The data is displayed in the stem and leaf plot.

Minutes of Exercise per Day

1 |5 8 8 9
2 (2 4 6 8 8
3 (2 3 4 6 6 9
4 |t 3 6 7 8
5 |10 3 5 7
6 |3 6 9 9
7 13 4 3§
12,
What is the interquartile range of the data?
(A 28
By 26
<y 4
o 57
Courtney shades on her calenda, the days on which it rained. Her resnlts are typical of
January and July rainfall for the last fen years.
3.

January

MI|T [W]T [F [S [S
=22 |3 s |6
7 s 0 (11 |12 |13
14 |15 |16 TEE 18 |19 |20
g}jzz 2 {25 [26 |27
28 |BO%|30 |31

Which statement could not be made for the future, based on the resulis?

(A) Itis iess likely to rain in January than July.

(BB)  The probability of rain on a weekend in January is zero.

(C)  ‘The probability of rain lasting several days is greater in July than in January.

(D)  Ttistwice as likely to rain on any given day in July than in January

Giventhe formula: B - Zn(R + %j x 3%0.

What is the value of 4, when R=20, T=30and B =55_

(A) A=05
B) A=50

(C) A=450
0 A=900

A flagpole casts a 6.4 m shadow. At
the same time a 2.0 m tall fence post
casts a shadow which is 1.6 m long.

How tall is the flagpole?

(A) 80m

(B) 9.6m

€ 160m 20 mll\
Dy 320m 64 m 1.6 m

The radar chart shows the number of
gucsts each month at a mountain resort.

How many months had fewer guests
than in May?

(A) 5 months
(B) 6 months
(Cy 7months

(D) 8 months




14,

15,

16.

Adi buys a new heater which is rated at 2 000 watis. Ic uses 1t on 120 days of the year for an
average of § hours per day. Electricity costs are $0.30 per kilowatt hour.

What would the heator cost to run for the year?

(&) 5720
@)  $57.60
© $71.00
(D)  $576.00

- Handicloth is a brand of kitcher cloth which is sold in various sizes and has been tested to

#bsorb liquid at a rate of 5 L/m”. How much liquid could a 30 cm square Handicloth absorb?

(A) 45mL
B 450 mL
© 45L
Oy 45L

Caleb is investigating the different forms of depreciation of a vehicle. He collects the
depreciation tables from four car deaters and graphs the value of a car initially valued at
$25 000 over 5 years under each fable,

Which graph shows that a declining balance method of depreciation was used?

(A (G P e—

5250080

FECE R
F15.009 33 1
S0 X

$50m07 1

a1

© o)

17,

18.

19.

A plane flies due north from Kensington (K)
for 230 km to Wishire(W). It then tumns and
flies due east for a distance of 320 km to 320 km
Trenton (T). What is the bearing of 158
Kensington from Trenton?

Notth A

A 036 230 km

®) 216
© 234
o 306

On the 1* January 2012 Rebecca invested $1 450 in an account which pays 12% pa interest,
compounded quarterly. On the 1% January 2013 she added a further $1 280 to the account.
How much has she in the account on the 1% January 20147 )

(A) 33252438

B) $2911.99

©) $327747

Dy 3560425

Nola's car has a fuel consumption rate of 15 litres/100 km on ¢ity roads and 10 litres/100 km
on the open highway.

How nmuch fiel will she use in a trip which has 50 km of city driving and 250 km of driving
on the open highway?

(A) 7.5 litres,

(B} 25.0 litres.
€y 32.5 litres,
I 50.0 litres,




20.

21

Lily and Ethan stast paying off a hone loan for $250 000 with an initial interest rate of 6% pa,

Leo boards a plane in London at 6 pm on Wednesday 10% September and flies for 22 hours
before arriving in Sydney. Given that Sydney's time zone is tes hours ahead of London’s,
what is the local time when he disembarks in Sydney?

GY
®)
©
D)

6:00am on Friday the 12" Sept.
2:00am on Friday the 12% Sept.
6:00am on Thursday the 117 Sept.

2:00am on Thursday the 11" Sept.

22.
calculated monthly, Lily creatés a spreadsheet to keep Irack of their balance, She entered all
interest rate changes and any changes they made {o their repayment amount when they
occurred.
b |peflencestant § iBslanceStert ¢ o
_Repayment.  Month  ipldrest. Mo i}
$1,600.00] _$250,000.00, $1,250.00; -$249,650.00, -
| $1,600.00]  $249,650.00,  $1,248.35]  $249,298.25! 4
$1,600.00;  $243,294.25 I b
. $L,600.007  :5248,544.74, _PHE, [
. §2,00000, 32485 Suarpaa 23.
$2,00060, 5247 | el,3d _$MTIAB
ok $2,00000,  $247,174.84;  $1,33886, $26513.70]
Augid $2,00000)  $46,513.70; $1,335.28] $245,848.98:
_l_ 2,000.00; 5240, R
e S AR S
E 311 Sheeti (Shedtz ;7 Shaels (1% EL
In which month and by how much did the interest rate change?
(A) It decreased by 1.0% pain May.
(B) Itincreased by 0.5% pa in June.
(C)  Itincreased by 1.0% pa in June. 24,

(D) Hincreased by (.5% pa in July.
Harry is working as a nurse on a children’s ward. He uses Young’s formula to calculate an
8 year old child’s dose of Adamine. .

ape of child (in years) x adult dose
age of child (in years) +12

Young’s Formula : Dosage for child 1-12 =

Given the adulf dosage of Adamine is 15 mL, what i-s the child’s dose?

(A) 1SmL
®B) 3mL
() 6mL
O 12mL

A water delivery truck has a cylindrical tank with
the dimensions shown, on a trailer.

How many 150 kilolitre house tanks could be filled
by the tank on the trailer?

(A} 3tanks
{B) 6 tanks
(©) 9 tanks
(D) 30 tanks
Which equation describes the relationship b
between the iwo variables g andb,
16,15)
(A) b=2a+3
B) b=lat2
) b=6a+3 5
0 b=6a+l5 ',/ N

10




25,

Lauren holds a survey of the residents of her block of units. She recorded some of the results
in the two way table below, ’

Mals Female Total
Problems to report. 16 24
No Problems to 35 25
report,
Total

If a female resident were chosen at random, what is the probability that she had no problems?

w £

1
® 1
© =z
o B

11
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Qitestion 26 (15 marks)

(a) ‘The container for water in Kate's aviary is in the shape of a halficylinder as shown. Kate
measures the dimensions of the container using a ruler marked in half centimetre
divisions.

BLANK PAGE

(i) What is the capacity of the container in mL?
(1 em® contains 1 mE.,)

13 14




®

()  Ella measures her mass as being 45 kg.
On Saturday night she had 4 standard drinks
in 2% hours.
Show that her BAC was more than 0.08
after her last drink.

(il) When her BAC is greater than 0.08, Ella’s reaction times increase by 20%.
When unafiected by alcohol, her reaction time in a braking fest was 0.9 seconds,
What would her reaction time have been on the braking test after drinking on
Saturday night?

(iif)  Ifshe were driving a car travelling at 25 m/s, how many further metres would the
car have travelled because of her slower reaction time?

1

(Y  Chelsea works in a used car yard, where she spends some time doing clerical work

and when needed, she acts as a salesperson. She is paid $19.50 per hour for the

time she spends working at the car yard plus a commission of 4% of any sales that

she generates. Last week she worked for 35 hours and generated sales to the value
-~ of $16 000.

What was her gross pay last week?

(i) Last financial year Chelsea camed a taxable income of $68770. Use the table

below to calculate the income tax due for the year,

Taxable income - | Tax on this incoma

0—%18,200 Mil

$18.,201 ~ $37,000 19c for each $1 over $18,200

$37,001 — 80,000 $3,572 plus 32.5¢ for each $1 over $37,000
$80,001 — $180,000 $17,547 plus 37c for each $1 over $80,000
$180,001 and over $54,547 plus 45c for each $1 over $180,000

15

16



(d) Barbara conducts a survey on the driving experience of the 52 Year 12 students at her (&) David records the duration of his phone calls (in minutes) over a day.

school. She begins to design a questionnaire to collect her data. The results are shown on the dot plot. .
1. Doyou have a drivers licence? ) &1 Q
Yes (O No D § o 060
2. Ifyes, how many times did you need to take your g
test to get your licence? £ T @000
‘6
........................... g r ODee0
E
3. What car do you drive? z 1 0000 C0 ®
ownQ Parents¢) SiblingsCC  Other O

LD T S T A T S
4. How heavy 1s the car that you regularly drive?
Call Duration (minutes).

(i What was the interquartile range of David's calls?

(1)  Would you suggest that she collect her data through a census or a sample? 1 L et e emeeeet e ti ety e b et b s seefeRR e s sSe R R e eat SRt ee st
Explain why.

{ily Pescribe what is meant by quantitative discrete data and illustrate it with one of 1
the questions AbOVE. e e R e e e e e e A h L A A L e

17 18



(H) Jasmine has signed up to the Basic Plan’ mobile phone plan shown.

Basic Plan
Monthly cost of plan: $ 50.00
This includes $150 worth of calls and messages and 2 GB of data.
Voice Calls: 30 cents per minute plus 40 cents connection fee.

Text plcture and video: 5 cents per standard text message, 50
cents far plciure message and 75 cents for video messages.

Excess data: 10 cents / MB.

Last month Jasmine made 100 calls with an average time of 1.5 minutes, she sent 300
standard text messages, 30 picture texis and 6 video texts. She nsed 2.5 GB of data.

() How many MB of excess data usage did Jasmine have [ast month?

(i) What would Jasmine pay altogether for her mobile usage last month?

End of Question 26

Question 27 (15 marks)

(a) Amap4 City in Brazil and Kampala in Uganda are both on the equator, with longitede 51°W
and 33°E respectively.

(i)  What is the shortest disfance around the earth’s surface between the two cities,
correct o 2 significant figures?

(i} A plane fies from Kampala to Amap4 City taking 11 hours and 45 min. What was
the average speed of the plana?

(b) A freshwater lake contains mainly herrings and catfish. To estimate their numbers, a trawl
was done of the lake which produced 54 herring and 20 catfish. These were all tagged and
teleased and a month later, another trawl was done which netied 60 herrings, of which 3
were tagged and 30 catfish of which 3 were tagged. How many of the two species would
you estimate were in the lake?

() Dustin’s tablet has a download speed of 125 kilobits per second. How many minutes would
it take him to download 12 songs with an average size of 2.5 megabytes? ( to the nearest
half minute)

20

19




(G)) Jason downloads 12 songs to his digital player. Five of them are by Flume, four by MKTO (e) Solve the equation: 3y —1=3(3 -y} + 5.
and three by the Jezabels. He plays two tracks randomly from those he downloaded. A ]
probability tree has been started for which artists are played. e e

A Flume e ——————— ettt raban rrrreeresenrnr e v

Flume MKTO

1

The Jezabels H Ryan completes a radial survey of a field ABCD, from a central point O. The measurements
5 that he takes are shown on the diagram below,
I1_ Flume ) A
. hooe
B A
MKTO 7 MKTO

—
—

The Jezabels
5

i Flume
4
The Jezabcls\1 MKTO

The Jezabels

—_

!

(iy What probabiliiies should be written at positions 4, B and C? 1

{(ili) What is the probability that the two tracks are by difierent artists? 1

End of Question 27

21 22



Question 28 (15 marks)

] Sydney (S) is located at 34° §, 151" E and Johannesburg (J) is at 26° 5, 28° E.

Prime
Meridian

o) The Wallabies rugby team are playing a game which starts at 6 pm on Saturday
in Johannesburg. What is the local time in Sydney when the game starts?

(iiy  The Wallabies fly out of Johannesburg at 10:00 am local time on Sunday ona
non-stop flight and arrive in Sydney at 5:28 am on Monday, Sydney time. How
long was the flight?

23

(b} A microdrip 1V pump which delivers 60 drops/mL is used to administer medications and
fluids. Tt requires a drip rale in drops per minute (dpm) to be set.
The formula below is used te calculate the drip rate.

Drip rate = Yolume(ml) _x drops/ml,
time in méinutes

(i) A patient requires 1200 mL of fluid to be given inlmvenously over 10 hours,
Calculate the drip rate?

(ii) Jason is working on a ward and notices the drip rate on a patient’s microdrip IV is
set 1o 75 dpm. The IV has a volume of 960 mL.

How long should this IV run?

24




{c} Amy has a farm dam to supply water for her stock. The equally spaced cross sectional areas G] Emma and Liam have a sclar array installed on their home. Depending on the time of year,

of the dam are shown below. ; it generates differing amounts of power, as illustrated by the graph.
P
PO L oS il S
B _\'\ [N I O Y Y Uy Pt i [ RS E Power used,
- a‘ _ A
E Bm 15—~ == Power g
2% 7
U5k
§§ 101 | -
(i)  Use Simpson’s rule twice, find the approximate volume of the dam, 2 & : —i
Jan Feb Mar Apr May Jun i Aug Sep Aug Sep Ocf Nov Dec

Month

(i) Based on the graph, how many k'Wh would be generated during the month of

......................................................................................................... April?
(i)  Amy removes 2500 kilolitres of water each day to fill stock troughs and she L bt sttt et e st e aresar e na e
estimates that a further 1 500 kilolitres evaporaies on average each day.
From ful, how long would the water In the dam last duriog a drought with mo rain T
to top it up? ) ’ (i) Emma and Liany’s average daily usage of power was 15 kWh/day, as indicated
by the horizontal line on the graph. For how many months of the year were they
......................................................................................................... generating more electricity than they used?
@ James pays $8 to play a game in which he throws three dice. He Is paid $16 for each die d b st ab et £t esb et et e
that shows a 6. : '
i . P | (ii) Inthe months where they generated more than they used, they were paid
Tl bability that all three dice show a sixis ——. A used, )
e probability that all the ' 216 20 cents per kilowatt hour for the excess power, which was fed back into the
The probability that two of the three dice show a six is A5 _ grid. How much would they receive in total for the excess electricity generated
216 during January?
The probability that only one of the three dice show a six is gliﬁ
The probability that none of the three dice show a six is ;—%%

What is the financial expectation of this game?

Ead of Question 28

25 26




Question 29 (15 marks) ’ {b} The table shows present value interest factors for some monthly inferest rates () and loan

terms in months ().
(a) A machine on a production line produces solid metal cylindrical parts. The design

specifies a diameter of 6.4 cm and a height of 8.5 cm.

i170.005 0+4.50.00851:{:.0.0070 -
82.1234 | 80.1612 76.4310 | 74.6581
§2.7099 | 80.7172 76,9309 | 75,1322
83.2934 | 81.2702 774277 { 75.6030
83.8741 | 81.8202 77.9212 § 78.0705
84.4518 | 82.35872 78.4115 § 78.5347
85em 86.0267 | 62.0112 75.8987 | 76.9958
g 85.5887 { 83.4522 79.3827 | 774535
2 86.1678 { 83.0003 79,8636 | 77.0082
B 85.7342 | 84.6254 80.3413 | 78.3597
g 87.2877 [ 85.0576 80.8160 | 78.8081
« G4 cm—> & 87.8584 | 85.5858 81.2877 | 79.2533
E 86.4163 | 86.1132 81.7562 | 79.6954
(i)  Caleutate the sucface area of the cylinder, 1 a 222;;; g??g?; :;:g;lg :g:;ggg
90.0735 | 87.6751 83.1439 | 81.0035
......................................................................................................... 20,6204 | 88 1201 336008 | 814334
91,1645 | 88.7022 84.0542 | £1.8604
......................................................................................................... 517080 | 86.2415 84.5040 | 82.0844
--------------------------------------------------------------------------------------------------------- R"by bol,rows 365 000 fﬂr hOmB i]]]pl’o"ements. She repays the Ioan With monthly
(i)  Inpractice the cytinders which come off the production fine have diameters which 2 repayments over 10 years. She Is charged 6% pa interest.
are normally distributed with & mean of 6.3 ¢ and a standard deviation of (i) Calculate the amount of her monthly instalment
0.05 cm. Any cylinder with a diameter greater than 6.4 cm or less than 6.25 cm :
must be rejected. What percentage of the eylindersarerejected? e et
......................................................................................................... (ii) How much less interest would she pay if she took the loan over ¢ years instead of 107

27 28




{c} Ebony Is the manager of a company which produces widgets, She draws the graph of the line (d) Sylvia and Mark are surveying an area of the Central West of NSW by helicopter. The map

which gives the income (C) from selling ¥ widgets. - shows the area in which they are working,
C
Pl
500 T Ao, 480

450 _
400 /
350 : , ;
3004 i 1 :
250-—— - : -
00— | . - :
+ ;o / - .
150

N P B
100-1- // : -
50 -
17 : West Wyalong
& i t t + N
: 10 20 30 40 50
(iy What is the equation of the line? 1 Eili;ll! - ‘
0 50 100
On one day, they survey a circular area centred at Parkes and with Dubbo on the
......................................................................................................... circumference. B
......................... T R R R L) \vhat is ﬂ'IG area of‘the circ[e ihey are SU!’VCyil’lg on lhﬂt day?
(i) Ebony also wants to draw the line representing the cost of producing N widgets. 2 _
Theequationofﬂ:islineis C=8N+ 100. D e e T LT LRI L RS LIRS

Draw the line on the graph.
You can show any necessary working to obtain the line here,

(iii) Give the coordinates of the break-even point and interpret this in terms of profit 2
and loss.

29 30



{e) {i)  Liza buys a car which has a market value of $60 000 before on-road costs.

Stamp duty on the car is calculated at these rates:

+ 3% of the market value up to and including $45,000
+ 5% of the market value over $45,000.

Calculate the stamp duty payable on the purchase of the car,

(i) The car depreciates at a rate of 4.5% pa.
What is the value of the car 3 years after Liza buys it?

End of Question 29

kS

31

Question 30 (15 marks)

@)

Erﬁily collects data from a sample of students in all years of her school.
She draws the scatterplot below using the data she collected on arm span and foot length,

(i)

Foot Length (cm)

f
440 ) |ef (-
251 |- - 1o et {1:|®
241 BEE 7 ';of i : -|- _
P LI O O Y olae | |0 11
N - ']?,ai;m i .
e A R R AR AR RN RRRRRERE
T - N1 T 7
et LA T L
U - A o I 0 ) T
é//{:::'.}';;a}==='.}}.*:'I::::I:a
130 140 180 160 170 180
Arm Span (cm)

Emily decides to include herself in the data. Her arm span was 164 cm and her
foot length was 24 om. .
Plat a point on the graph to represent Emily and label it B,

Emily uses & statistics software package to calculate the correlation coefficient
and gets a value of 0.9.
Explain what this resuit tells you about arm span and foot length.

32



{lii) The statistics package also gives the results below for the mean and standard 1 ) Jimmy analyses the retention rate (the percentage of information recalled at the next

deviation of the two quantitles. lesson) for lessons at the local community college. Lessons are either one hour or a half
hour in length and can be held in the morning, afternoon or evening. The table shows a
Arm Span (@) | Foot Length (f) summary of his result$ The mean and standard deviation for the morning half hour class
Mean 154.0 . 23.0 is missing.
SD 11.3 . 1.3
Use this information to show that the gradient of the least-squares line of best fit is tength of SRR TIme of Day i T
0.1 {comrect to 1 decimal place). Lesson " e “Afternoon | Evening |:MoTning
) Mean of Retentlon Rate 51% 43%
...................................... . Half-Hour Standa-rd Deviation of o o
Retention Rate
......................................................................................................... Mean of Retention Rate 5% 5% 73%
Hour Standard Deviation of
......................................................................................................... Retention Rate 7% | 10% 11%
(iv) Use the information above to calculate the intercept of the least-squares line of best i
fit on the faxis,
(i)  Theraw data for the 8 students in the momning half-hour class is given below. Find
......................................................................................................... the mean and standard deviation for this class.
......................................................................................................... S 35% 55% 45% 40% 65% 40% 40% 50% -
(v} Using the variables a and f, write down the equation of the least-squares line of best 2

fit and use it to esiimate the foot length of a student whose arm span was170 cm.

(vi) By using the equation from part (v} find a second point and draw the least-squares 1
line of best fit on the graph.

33 - 34



{c) The table below gives the future value interest factors for a range of loan terms and interest

rates,
Table of future value interest factors
Interest Rate per Perlod

Perfod | 0.35% | 0.40% | 0.45% | 0.50% | 0.55% | 0.60% | 0.65% | 0.70% | 0.75%
115 | 1412881 | 145.6553 { 15,1958 | 154.9872 | 159.8275 | 164.9340 | 170.248 | 175.7761 | 181.5285
116 1427826 | 147.2379 | 151.8717 | 156.6918 | 161.7065 | 1669245 | 1723547 | 178.0065 | 183.89
117 144.2823 | 148.8269 | 153.5551 | 158.4753 | 163.5959 | 168.926 | 174475 | 1802526 | 1862692
118 | 1457873 | 1504222 | 1552461 | 1602677 | 165.4957 | 170.9396 | 176.609 | 182.3143 | 188.6662
119 [ 147.2976 | 1520239 | 156.9447 | 162.069 | 1674059 | 172.9652 | 178757 | 184.7919 { 191.0812
120 | 1488131 | 153.632 | 158651 | 163.8793 | 169.3267 | 175.003 [ 180.9189 [ 187.0855 | 1935143
121 150334 | 1552465 | 1503649 | 165.6987 | 171258 | 177.053 | 183.0949 | 185.3951 | 195.9656
122 151.8601 | 156.8675 | 162.0866 | 167.5272 | 173.1999 | 179.1153 | 185.285 | 191.7208 | 198.4354
123 153.3016 § 1584949 § 163.8159 | 169.3649 | 1751525 | 181.19 | 187.48%4 | 194.062% | 200.5226
124 11549285 | 160.1289 [ 165.5531 | 1712117 | 177.1358 | 1832772 [ 189.7081 | 196.4213 | 2034306
125 | 156.4708 | 1617694 | 167.2081 { 173.0678 | 170.09 | 1853768 | 1919412 | 1987963 § 2059363
(i)  Find the future value of an annuity of $450 per month invested at 6.6% pa

compounding monthly for 10 years. (Answer to the nearest dollar)

(ii) What is the minimum term required for an annuity of $500 per month at 9% pa

compounding monthly to reach a value of $100 0007

35

()

A sum of $2 000 is'invested at 5% pa compounding annually.
The graph of the equation F¥=2000(1.05)"illustrates how the invesiment grows.

Future Value (§)

Number of Years

(i) Estimate the number of years it would take this investment to double in value (ie
reach a future value of $4 060).

(i) Compare the time it takes the investment to triple in value with the time that it
takes to double in value, Explain the difference,

Eud of Paper

36



Section II Extra writing space

Ifyou use this space, clearly indicate which question you are answering,

FORMULAE AND DATA SHEET

Flnanclai Mathematics
Simple intarest
= Pm

P s intlad amount

r 5 interest male per pefod, sprossed as
a decimal . .

1 1s nuenber of padeds

Compound Interast

A=p(l+r)
A [sfnalamount
P s intlal ameurk
r s iiderest mate per pared, sxpressed B3

a decimal
n  la nanber of compoundng periods

Present value and future value

PV = ( it}"' Fye=py(1+2)"

r s Interest rmte per period, expressed as
a decimal
n s nmber of compoundng perods

Stralght-line method of depreciilon
S=1¥,-Dn
S 1s salvage value of assst after n perlods
¥, 18 Intlal value of asset
D is amount of depredaton per period
n s number of pariods ’

Deolining-balanos methed of depreciation
Ll
$=v(1-r)

S s salvage value of asset alter i pardods
¥, is Intlal vahes of asset

r Is depredatlon rate per period, expressed as
a decimal
n s pumber of perfods

Data Analysis

Hean of a sample
sum of scores

Fe=——7
number of scores

Z-50048
Forany scorg X,

X ismean
5 |z standard deviation

Outltes{s)
saore(s)less than (fy — 1.5 f2R
or
score{s) more than 3, + 1.5 < IOR
0; Isioverquanie

Oy 1= upper quartils
IQR  Isinterquaniia mnga

Least-squares fina of hast fit

y = gradient X x+ y-intercept

gradient = r standard devialion of y scores

standard deviation of x scores
y-intercepl = ¥ ~ (gradient X F)

Is corredation coefficent
is mean of ¥ stores
Is mean ot y secres

el o

HNormal distribution
+  approvimately 69% of scores have
2-scores batween —1 and 1
»  approdmately B5% ot scores have
z-scored batwean -2 and 2

+  approdmaltely 99,7% of scores have
z-scores batvean -3 and 3 .
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Clroumference of a oircle
C=2xr o« C=2xD
r s mdius
D ls dameter

Arclength of acircle

r lsmdius
(8 s number of dagrees In ceniml Angle

Radius of Earth
{taken as} 6400 km

Time diferences

For cakulation of €me diferences wslng lengtieda:

15" = 1 how time differance

Area
Circle
A=nr?
r s mdus
Seclor
[
A=—epr*
360
r lsmdues

6 |z nmbsr of dagrees in cantrl angle

Annulus
A= 11'(.?2‘2 - rz)

R Is radlus of outer drda
rIs radlus of lnner clrcle

Traperum
!
Az —El(a + b)

& Is pempendoular height
o and b are e lengihs of the pamllel sides

Area of [and and catchment argas
wnlt converslon: 1 ha = 10 000 m?

Sphere
A=dnrt
ro s radles
Closed cylinder
A=2nrts 2mrh
r s redivs

#t s parpendicular helght

Volume

Prlsm or cylindar
V=4Akh

A s ereaof base
I s parpendcidar halght

Pyramid or cone
Ve lfdnh
3
A s area of base
h s parpeadicdar helght

Volume ond sapatity
wnlt converson: 1 m? = 1000 L

Approxlmation Using Simpson's Rule

Area

]
A= E{a} +4d,+4)
Ji s dFslance betwasn sucoessive measumments
df Is red raasirement

d,, s midd'e measurament

d; s last measirremnerd

Velume
1]
v S{AL +4A, + AL
P ls d'stance between successhe measurements
A, ls areaof leftend

A, Is area of middie
Ay i area of right end

Trigonothsatrle Ratfos

e 1
opposite N hzrp-o enuse
side s

8
adiacent side

sing = apposlte side
hypotenuse
_ adjucent side

hypotenuse

cos 8

1an @ = op?osue s'xde
adjacent side

$lne ke

In AABC,
a b c

$inA  sinB  sinC

Area of a trlangfle
In AABC,
A= 1ab sinC
2

Coslne rule

In AARC,
F=a 4+ - 2abcosC
or

a bt~

cos O =
‘ 2ab

Unlta of flemory and File Size
1 byte = § bits
t kiobyte = 20 bytes = 1024 bytes
{ megabyts = 220 pytes = 1024 kilobylas
I goabyin = 2% bytes = 1024 megabytes
Ferabyts = 2% bjtes = 1024 gigalyytes

39
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Blood Aleohof Content Estimates

108 ~7.5H
BAC, = 1o
i 6.8M

of
10N =754
B awte = 5 55

N 1s number of standard drinks consumed
H s nunber of hows of drinking
3 s parmon's mass In Klograms

Distance, Speed and Time
D D
= =— T=-—
D=ST, § T 5

1otal distance travelled

average speed =
8¢ 3pe total fime taken

ine distance = | rEAction-time bruking
stopping distance { distanca | T |distance

Prababiiity of an Event
The protabllity of an évant whare outcomes are equaly
likedy Is given by:
nurber of faveumable cutcomes
total number of oulcomes

Flevent) =

Straight Lines

Gradiant
- vertieal change in position
" horizontal change in pasttion

Gradiant-interoept form
y=mrth

m iz gmdent
b Is yintercept
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f The shape is an annulus, so from formula sheet the formula is 4 = n[R’L) - r2] , C
2 Monthly repayment =$193.33 from table. D
There are 5 x 12 =60 repayments.
Amount paid = $193.33 x 60 = $11 599.80
3 Unordered selections of 3 from 10 = 10x9x8 A
Ix2x1
=120
4 One variable decreases as the other increases, so the correlation will be A
negative. The data is grouped close to the line so the value will be close to -1.
So - 0.95 is the most likely.
5 12.5 gigabytes = 12.5 x 1024 = 12800 megabytes D
Number of times = 12800 + 1280 = 10 times
6 Amount owing for July = 1300. A
Daily interest rate = 13_3652 = (.05% per day
Interest = 1300 x 0.005 x 31
. = $20.43
Amount to Pay = 1300 + 2043
= §$1320.43
7 | 3ab—3a(2a_4b)—a* = 3ab—6a" + 12ab —a D
=15ab—7a"
8 80% asazscore=@~5ﬂ =-2. A
9 1 {5 8 & 9 B
212 4 6 § 8
312 3 4 6 8 )
411 3 & 7 8
s |6 3 5 B
613 6 3 9
713 4 3
Median=41 QI =28 and Q3 =57,
Interquariile range = 57 — 28 =29
10 | Based on the results. B
P(rain in Jan) = % P(rain in July) = %

A is true from the probabilities above.

B appears to be true, but rain does not recogaise days of the week, $o not true.

C.There are a more extended periods in July which could be dus to weather
pattems, so probably true.
D is true from the probabilities above.




11

A
= +4x
B Zn(R g 360

— 30 A
=2 20+ 2¥ | 5 L1

= A
35=2n(35) % 360

= A
55=220 x5

— 555360
A 55x220

A=90

21

. _ age of child (in years) x adult dose
Dosage for child 1-12 = 2 age ofclsildjéin yzars) +12 :
_ 8x15
8+12
- 120
20
= 6mlL

22

Leaves at 6 pim Wed and flies for 22 hrs so time of arrival is 4 pm Thursday
(London time)

Sydney time is a further 10 hrs ahead, so is 2:00 am on Friday 12th,

OR Time he leaves London (Sydney time) is 4 am Thursday.

Time for flight is 22 hours, so arrives at 2 am Friday.

12

=
-

].

b
2.

o

=,
o
I

-

h=

A X

—
on

=8m

13

From Octaber to April had lower numbers than May.
So 7 months.

23

. 2 3
area of cross section = nx 3" =283 m

volume = 283 x 16 = 4524 w°
capacity = 452.4 kL

Number of 150 kL tanks = 4—155-269-=3.015

3 tanks could be filled.

14

The heater is 2 000 watts which is 2 kw.

It iston for 120 x 8 = 960 hours per year
Power used = 960 x 2 =1920 kwh '
Cost at $0.30 per kwh= 1920 x 0.3 = $576

15

Areaofthe cloth= 307 = 900 em’,
Anateaof L m° = 100 x 100 =10 600 cm®

— 9006 _ 2
Area of cloth Th006 0.09 m

Amount absorbed =0.09 x 5=045L = 450 mL

16

Under the declining balance method, each succeeding years price isa
percentage of the previous year’s price, which means the value goes down by
gradually lesser amounts each year. Graph B indicates this.

Graph C is a straight line depreciation and A and D are erratic amaunts.

17

230
f WTK = 234
an LWTK 320

= 1230
ZWTK= tan 56

o

= 36
270 - 136
= 734°

Bearing

24

&

(6,15)

12

m=—g-=‘-2

15-3=12

yint =3

— . Equation:
6-0=6 b=2a+3

25

P(no prob given female) = 2_3

18

Quarterly interest rate =0,12 + 4 =0.03

After first year the investment= 1456 x (1.03)* = $1 631.99
After she added $1 280 value = $1 631.99 + §1 280 = $2 511.9%

After second vear the investment =$2 911.99 x (l.lIli'l)4 =$3 27747 .

19

50 km at 15 litres/100 km = 15 + 2= 7.5 lifres
250 km at 10 litres/160 km = 10 x 2.5 =25 litres
Total = 25 + 7.5 =325 litres

20

Looking down the interest column, the interest amount increased in June.
Int Rate May = §1,242.95 -+ $248,589.46 = 0.0050 (4 dec places)

Int Rate June = $1,342.43 + $247,832.41 = 0.0054 (4 dec places)
Tncrease in annual interest rate =0.0004 % 12 x 100 = 0.5% ( 1 dec place}
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Section I - Multiple Choice Answer Sheet

Allow ahout 15 minutes for this section
Select the alternative A, B, C or D that best answers the question. Fill in the response oval completely.

Sample: 2+4= (A 2 B)6 © 8 (D) 9
AQO B @ cO hl e

If you think you have made a mistake, put a cross through the incorrect answer and fill in the new
- answer.

A® B W cO p O

I you change your mind and have crossed out what you consider to be the correct answer, then
indicate the correct answer by writing the word correct and drawing an arrow as follows,

corract
A B Bn’ cO HE )
. AQO BO ¢ @ O 1 AQ BO O e
2, AO B O ¢O 1@ 5. AO p@® O O
3. A® 1O ¢ O O 6. AO @ ¢ O pO
4. A@® 3O c O O 17 A QO B O @ DO
5. AO 3O O 1@ 18. AO BO c@® O
6. A® BO ¢ O pO 1. AO BO @ DO
7. AO 80O ¢ O 1@ w AO @ O O
8. A® 50O ¢ O pO 2. A O B O @& O
5. AO 1@ cO 1O 2 AO B@ O 01O
1. AO 5@ cO O 3. A® O O O
11m. AO 8O ¢ O @ 4, A@®@ BO cO pO
2. A@® 8O cO pO 255 A O BO ¢ O &
13 ACOC 8O c@® O '

Question 26 2014
Part | Solution Marks | Comment
(a) | () Error=halfofthe smallest unit (0.5 cm) =0.25 cmi 1
% error = i%%% x 100
= 2%
F]
(iyVolume = A} = 7% <k 1 1 mark for volume
2
- % % 12.5
= 176.7 om’
= 177mL
(b} BAC:par = 101\5( ;Z{.SH 1 1 for correct answer
® _i0x4-75x25
55x45
={).08585
= 0.086 (2dp)
Which is more than 0.08
(ii} Reaction time when BAC is greater that 0,08, increases | 1 1 for correct answer
by 20%.
New Reaclion Time = 1.2 x 0.9
= 1.08 sec
(iify Additional timse = 1.08 — 0.9 = 0.18 seconds. 1 1 for cotrect answer
§=D
T
D=8SxT
D=25x0.18
= 4.5 m extra
(e} |{D Hourly earnings = 35 x 19.5 = $682.50 2 2 for correct answer
Commission=0.04 x 16000 = $640
Total Barnings =§ 682.50 + $640=$ 1322.50 1 if either part found
correctly
(i) Taxon 68770 =(68770—37000) x 0.325 +3572 |1 1 for correct answer
= 5§13 897.25
{d) | (i) Due to the relatively small numbers a census would be | 1 1 for any reasonable answer
practicable; a sample may be too small to be representative. supported by knowledge of
sampling.
(i) Quantitative discrete data is numerical and uses 1 1 for correct answer
numbers which are separate such as counting numbers.
Question 2 is an example as the answer will be the counting
nembers 1, 2, 3 ete. :
@© | prom 19 calls the median is the 10th which is 2 3 ! 1 for correct answer
From lower 9 callsQ, is Sth whichisa 2.
From upper 9 callsQy is Sthwhich isa 5.
Interquartile range= 5 — 2 =3.
(ify A high score is an outlier if it is greater than 1 1 for correct answer

Ou+ LSXIOR=5+ 1.5x3=95
S0 12 is an cutlier.




Question 26 2014
Part | Solution Marks | Comment
(b |{() Excess=25GB-2.0GB=0.5GB 1 1 for correct answer
Excess MBB = 0.5 x 1024 =512 MB
2 2 marks for correct answer.

(i) 150 minutes of calls = 150 x 0.90 = $135
100 connection fees= 100 x 0.4 = $40
300 text messages = 300 x 0.05 = §15
30 picture messages =" 30 x 0.50 =$15
6 video messages= 6 x 0.75 = $4.50

Totat over allowance = $209.50 -- 150 = $59.50
Excess Data= 512 x 0.10=1551.20

Total for month = $50 +$59.50 + $51.20 = $160.70

1 mark for an answer which
shows correct calculation of
some patts of the cost,

Question 27 2014
Part | Solution | Marks | Comment
(@) | () Angular distance =51+ 33 =84° 2 2 marks for correct answer,
irele= =-8_ )
Arc fength on great circle 360" 2rr I mark for an answer which
g4 shows correct calculation of
T35 2x7x 6400 $ome parts of the answer.
=9382.9
= 9400 km
(i) Speed = 19;[(’)]{; = 800 kmh 1 I for correct answer
) Of 60 herrings 3 were tagged which is % % 100=5% 2 2 marks for correet answer.
54 hérriﬂg correspond to 5% of total, so 1 mark for one correct
5% of Herrings = 54 answer.
p inas = 2% =
1% of Herrings 5 10.3 1 mark if neither answer
100% of Herrings = 10.8 x 100 = 1080 correct, but a similar simple
. 3 tre mistake made in hoth
Of 30 catfish 3 were tagged which is 353 100 = 10% calculations.
10% of Catfish = 20
1% of Catfish = 28 =2
10
100% of Catlish = 2 x 100 =200
- | Estimate there are 1080 herrings and 200 catfish in the lake.
c - 20 2 2 marks for correct answer.
12 x 25MB =12 x 2.5x 2" bytes
=31457280 b
7 ¥ e; 1 mark for an answer which
=31457280 x kilobits shows correct conversion of
1000 . .
Y units, or which calculates
=1251658.24 kilobits time carrectly from an
Download time = 251658.24 + 125 sec incorrect conversion of
= 20113.27 sec vaits.
= 2013.27 + 60 min
= 33.55
= 33.5 min { nearest half minute}
(d) s B 3 c 2 1 I mark if afl three are
0] 11 1t 11 ‘ correct.
(iiy H | mark if correct answer or
answer determined correctly
from (i)
P(Same) = 2 xd +1ixp+lxc
12 3 4
5 4,1, 3.,1 2
=2 w24l d 4 s
2 "I 3T 4
= 19

@6




Question 27

2014

Part | Solution ! Marks | Comment
(iyP(Different) = 1 P( same) i I mark if correct answer or -
__19 answer determined correctly
6 from (ii)
=4
66
(e) [3¥y—1=3(3-31»+5 2 2 marks for correct answer.
3y-1=9-3y+3
3p=15-3p 1 mark for an answer which
6v=15 shows some progress
¥ 15 toward the solution.
y= - 2.5
O 1o ZAOB = 95° 2 2 marks for correct answer
1 in hectares.
Area = Eab sin O
1 o 1 mark if not given in
=5 250 % 500 x 5in 95 correct units or if an error
made in calculation, but
= 62262 ) converied to hectares
= 62000 m correctly
= 6.2 ha
(i) 1 1 for correct answer

ZBOC = 210-95=115"

BC = 250% + 380% —2 % 250 x 380 x cos 115°
= 287197
BC= 536m

Question 28 2014
Part | Solution Marks | Comment
(2) [(}) Longitude difference Sydney to I'burg = 151 28 =123° 2 2 marks for correct
Time difference Sydney to I'burg = 123°+ 15 = 8.2hs ARNSWET,
=8 lrs 12 min
Tine in Sydney = 6 pm + § hrs [2 min 1 mark for an answer
= 2;12 am on Sunday which shiows correct
calculation of some .
paris of the answer,
(i) Time in Jo’burg when leaving 10am Sunday. 1 1 for correct answer
Time of arrival Sydney time 5:28 am Monday .
Time of arrival Jo’burg time 5:28 am — 8:12 = 9:16 pm Sunday
Time of flight from 10 am to 9:16 pm = 11 hours 16 min.
[ (i) Drip rate = volum)c(m!d) >.< dmps}'mL 1 1 for correct answer
time in minutes
_ 1200 x 60
10 x 60
— 72000
600
=120 dpm
() Driprate = volum'e(m_L) x drops/mL 2 2 for correct answer
time it mmutes
1 for attempt to
75 =200 x 60 substitute iﬁto the
Tx 60 .
equation and change
75 x 60 x T'= 54000 the subject or
e 54000 rearrange the
4500 equation to find the
=12 hours time.
) | (D) 2 2 for correct answer
h 1 for
Ve 3{AL *adu + e} Correct substitution
¥ 13004000 + 4 x 3500 + 2400 + 13%02400 + 4 x 1600 + 0} into S R with error in
3 3 calculation,
Vs 50 x 20400 + 50 x 8800 Or error in
Ve 14600000/ comeetcalultion
Capacity & 1 460 000 kL Or using SR only '
. once.
(i) Total removed each day =2500 + 1500 = 4000 kI 1 1 for correct answer

Time to empty =_ 1460 000 + 4000 = 365 days




Question 28 2014
Part | Solution Marks | Comment
@ . | The retucn if three dice show a six is +40 - probability L 3 3 marks for correct
216 answer of 0.
R . - o, 15
The return if two dice show a six is +24 - probability —=.
© pro 7 218 2 marks if working
The return if one die shows a six is +8probability AR along the correct
216 lines with one or two
The return if no dice show a six is -8 probability % simple errars,
1 mark if correct
P P 1 15 75 125
Financial Bxpectation =40 x 1+ 24 x 2 + 8 x 2 —8 = 222 returns are caiculated
216 216 216 216 or if some attempt is
_ 1000 _ 1060 made to multiply
216 216 returns by
=30 probabilities
So it is a fair game.
(e} (i) In Aprilthey generated 11 kWh/day. There are 30 days in April, |1 1 for correct answer
so the amount they generated = 30 x 11 =330 kWh,
(i) There were 7 motiths when the power generated exceeded 1 1 for correct answer
usage. J F,Mand §,0O,N,D. :
(i) In Janvary they generated 21 XWivd and used 15kWh/d, an 1 1 for correct answer

excess of 6 kWh/d.
31 days in January x 6 KWivd = 186 k'Wh,

Payment= 186 x 0.20 = §37.20.

Question 29 2014 .
Part | Solution Marks | Comment
@ @ 84 =202k 1 I for correct answer
= anx3.22+2xnx3.2x8.5
= 235 om” (3 sig fig)
(i) Convert to z-scores. 2 2 for correct answer
Fora diameter of 6.4 7= 8:4-63 .
0.05 1 for answer which used
=12 correct percentages but has
For a diameter of 6.25 2= 6.23 656.3 a single error in calculation,
= .1 1 for answer which uses one
incorrect percentage but has
Approximately 68% of scores have z-scores between —1 and 1 caleulations correct.
Percentage of z-scores less than-1 = %& = 16%
Approxiniately 95% of scores have z-scores between —2 and 2
Percentage of z scores more than 2 = % =2.5%
Total percentage rejected =16 +2.5 = [8.5%
) | (i) 6% p.a. interest = 0.5% per month. 1 I for correct answer
So r=0.0050
Ten years is 120 months, so ¥ =120
From table the factor is 90.0735.
So 90.0735 x Monthly repayment = 65000
Monthly repayment = %%)5—
= $721.63
(i) Total repaid {ten years) = 721.63 x 120 =586 595.60 |2 2 for correct answer
Nine years is 108 months, so ¥ = 108
Fram table the factor is 83.2934.
So  83.2934 x Monthly repayment. = 65000 I ifable to correctly
65000 determine total amount or
Monthly repayment = =2 interest for either 9 or 10
= §780.37 years,
Total repaldl {nine years) = 780.37 x 108 = $84 279.96 i ifused correct method but
Amount of interest saved =386 595.60-§84 279.96 de mi .
~$2315.64 made minor error in
: calculation or in reading
: - | table.
{c) | (1) Passes through (40, 480) and the origin, so H 1 mark for correct equation

Gradient=m = % =12

Cintercept =0
Equationis  C=12¥




Question 30

2014

Question 29 2014
Part | Solution Marks | Comment
(ii) . 2 2 marks for line drawn
Gradient = 8 and C intercept is 100. correctly,
Plot the intercept and use gradient 1o obtian a second point.
F ~ 1 mark ifelther gradient or
5? T T- 1 7 y intercept correct.
40— - 1 mark if using a table and
50 /7 \ either completing the
1 AT 0 1A ’
100 tableincorrectly or plotting
- -~ LAs poy) o Gt )
250+ < ~ Requiced line. points incorrectly.
200 ] //
N Tl N
i3 ] -
+ + + + + N
10 20 30 40 50
(iii) Break even point is (25, 300) which means that when | 2 1 for correct point read from
25 widgets are sold the income equals the expenses, so if their graph.
less than 25 widgets are scld, a loss is made, but for more, a _
profit is made. 1 for any reasonable
explanation that recognises
the balance of cost and
income to determine profit
and loss.
(d) | Measurement = 2,7cm from Parkes to Dubbo 2 Accept 2.5cm —2.8cm
lem = 25km
So distance =2.7 x 25km = 67.5 radius I for radius
A=
2
=g x67.5
= 14314 km® 1 for answer
{e) | (D) Stamp duty = 3% of 45 000 + 5% of 15 000 1 1 for correct answer
= .03 x 45000+ .05 x 15000
= 1350 +750
= $2 100
(ii) 1 1 for correct answer
S=vi-»"
= 60 000(0.955)
= $52259.03

Part | Solution Marks | Comment
(a) 1 1 for correct point E.
@ .
a6
g 241
B
g o]
3
oozl
2
s ¢ 4 } } ~>a
139 140 150 150 i7a 180
Arm Span (cm)
See point E on graph.
(a) | A correlation approaching 1 means that as one quantity 1 1 for any reasonable
(i) [ increases, so does the other in a close linear relationship. explanation of carrelation
closeto 1.
(a) gradient = » x standard dev.iat.ion of y scores 1 1 for correcAt substitution to
(iti) standard deviation of x scores obtain required answer.
= 1.3
0.9x 13
=0,1035398
= 0,1  correct to 1 dp)
(8) |y—intercept = ¥ —{gradient x ¥) 1 1 for correct answer.
(iv) Jf—intercept = F—(zradient x @)
S—intercept = 23 0.1 x 154
f—intercept = 1.6
(a) | Equation (using a and fas variables) is 2 1 for equation and
) f= 0la+ 7.6 1 for value 0of24.6
Where a = 170,
Sf=01x%x170 +7.6
= 24.6
(a) | Plotting any 2 points from the equation in part (v) and 1 1 for correct line.
(vi) |joining to make a straight line.
(b) | () Fromcalculator Mean=46% and SD = 9%. 2 1 for mean
1 for SD
(i) The evening half hour class has an Sd of 15% so has 1 1 for correct answer, taking

the greatest variability.

into account the SD value
from previous part




Question 30

2014

Part

Solution

Marks

Comment

©

() 6.6%pa %= %é 0.55% per month.

From table interest factor for 0.55% for 12 years
(120 months) is 169.3267,
Future value= 450 x 169.3267 = $76 [97 (nearest dollar)

| mark for eorrect answer.

(i) 9.0%pa %= %Z 0.75% per month.
Let I be the required interest factor

Then 500 x I= $106 000

— 100000 _
I ~50 200
From table, in the column for 0.75% the first interest factor
1o exceed 200 is for 123 months (200.9236},
Sa the minimum term is 10 years and 3 months

[ mark for cotrect answer.

)

5} .

80001

>

It takes 14 years (from the graph).

1 mark for correct answer,

(ii) The time to triple is about 22.5 years, compared to 14
years to double, so it is increasing at an increasing
rate, or it is increasing exponentially.

2 marks for correct time to
triple and an explanation
that mentions the rate
inereasing or mentions
exponential growth.




