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YWhat is 208.345 correct to two significant figures?

(A) 208
@) 210
(C) 208.34
@) 20835

‘Which of the following equations has x = 5 as the solution?

(A) x~5=10

(B) 5-x=10
X
(&) 5—10

@ 2x=10

The graph shows a scatterplot for a set of data.

Which of the following is the best approximation for the correlation coefficient of this
set of data?

(A -1
B} -03
(Cy 03
m 1
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A company manufactures phones. The company’s income equation and cost equation are
drawn on the same graph.

Tncome

Cost

Dollars

Number of phones

Which region of the graph is the profit zone?

(A W

B X
< Y

™ Z

Which expression is equivalent to 2(3x — 4) + 27

(A) 6x-2
By 6x—4
(C)y 6x—6
(D) 6x-10

Ben has 6 shirts, 4 ties and 2 jackets.

How many different outfits of a shirt, a tie and a jacket can he choose?

Ay 12
B 15
© 24
(D) 48

Which set of data is classified as categorical and nominal?

{A) Dblue, green, yellow

(B) small, medium, large

{C) 52cm,6cm, 7.2l cm

(D} 4 people, 5 people, 9 people

The table shows the future value of an investment of $1000, compounding yearly, at
varying interest rates for different periods of time.

Future values of an Investment of $1000

Number Interest rate pér_mrmun :

of years 1% 2% 3% | 4% . 5%

T4 | 101000 102000 1030.00 1040.00 1050.00
2 1020.10 104040 1060.90 1081.60 1102.50
3 1030:30 1061.21 1092.73 1124.86 1157.63
4 1040.60 1032.43 1125.51 1169.86 1215.51
5 1051.01 1104.08 1159.27 1216.65 1276.28

Based on the information provided, what is the future value of an investment of $2500
over 3 years at 46 pa?

{A) $l124.86

(B) 5281215

©) $3624.86

(D) §5312.15

An old washing machine uses 130 L of water per load. A new washing machine uses
50 L per load.

How much water is saved each year if two loads of washing are done each week using
the new machine?

(A) 2600L

B) 4160L

(Cy 5200L

(O 8320L
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12

Caroline drinks two small bottles of wine over a three-hour pericd. Bach of these bottles
contains 2.3 standard drinks. Caroline weighs 53 kg.

What is her approximate blood alcohol content (BAC) at the end of this period?

(A) 0.081
B) 0.065
() 0.0017
(M) 0.0014

The concentration of a drug in a certain medication is 100 mg/5 mL. A patient is
prescribed 2000 mg of the drug.

How much medication should be given to the patient?

(A) 4mL
B) 25mL
(©) 100mL
(D) 400 mL

A container is in the shape of a triangular prism which has a capacity of 12 litres. The
area of the base is 240 em’.

T

NOT TO
SCALE

Area = 240 cm?

What is the distance, #, between the two triangular ends of the container?

(A) Sem

(BY 20cm
{Cy 25cm
(D) SGem

13
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15

The speed limit outside a school is 40 km/h. Year 11 students measured the speed
of passing vehicles over a period of time. They found the set of data to be normally
distrbuted with a mean speed of 36 km/h and a standard deviation of 2 kin/h.

What percentage of the vehieles passed the school at a speed greater than 40 km/h?

(A) 2.5%
® 3%

(©) 47.5%
™ 95%

The graph shows a line which has an equation in the form y =mx + b,

/

v

e

Which of the following statements is true?

(A) mis positive and b is negative
(B) m isnegative and b is positive
{C) i and b are both positive
(D) »rand b are both negative

Calls on a mobile phone plan are charged at the rate of 54 cents per 30 seconds, or part
thereof,

What is the cost of a call lasting 2 minutes and 15 seconds?

(A) $2.16
B) $232
©y $2.43
™) $2.70




16 The width (W) of a river can be caleulated vsing two similar triangles, as shown in the

17

18

diagram.

T m
i 203 m

. ‘: l;ﬁ’ '_'_. . River -

What is the approximate width of the river?

{(A) 178 m
3 193m
(Cy 23.2m
M) 249m

NOTTO
SCALE

Ariana is charged compound interest at the rate of 0.026% per day on outstanding credit
card balances. She has $780 outstanding for 24 days.

How much compound interest is she charged?

(A) $6.74
(B) $6.77
(©) $786.74
(D) $786.77

The value of E varies directly with the square of S.

It is known that E =20 when §=10.
What is the value of E when §=407

(A) 40
(B) 80
© 320
) 400

19 A soccer referee wrote down the number of goals scored in 9 different games during the

20

21

Season.

23335589/ |

The last number has been omitted. The range of the data is 10

What is the five-number summary for this data set?

(A) 2, 3,5 85,12
B) 2, 3,5, 85,10
() 2,35 812
(D) 2,3 5 810

Tsabella works a 35-hour week and is paid at an hourly rate of $18, Any overtime hours
worked are paid at time-and-a-half. In a particular week, she eamed $1008,

How many hours in total did Isabella work in this week to earn this amount?

(A) 373
(B) 42
© 49
(D) 56

A grouped data frequency table is shown.

Class interval Frequency
1-5 3
6-10 ]
H-15 8
16-20 9

What is the mean for this set of data?

(A) 6.5
(B} 105
© 119
@ 124




22 The box-and-whisker plots show the results of a History test and a Geography test. . . 0
24 Which of the following comectly expresses O as the subject of e=iR+ ° ?

i et (A) Q=Ce+CiR
History FH ==t 13 =Tl (B) @=Ce—-CiR
e+IR
o e= <
Geogmphy T T T el HENERY == —— N
H + e—IR
T T T @ 2=
0 10 20 30 40
Marks 25  The diagram shows towns A, B and €, Town B is 40 km due north of town A. The
distance from B to Cis I8 km and the bearing of C from A is 025°. It is known that £BCA
In History, 112 students completed the test. The number of students who scored above is obtuse.
30 marks was the same for the History test and the Geography test.
AI
How many students completed the Geography test? 4
(A) 8 B
By 50
(C) 56 18 km
M 112 :
c NOTTO
SCALE
23 A group of 485 people was surveyed. The people were asked whether or ot they smoke. 40 km
The results are recorded in the table.
Smokers Non-sniokers Total 259
Male 33 176 264
Female 68 153 221 A
156 3% 485 ‘What is the bearing of € from B?
A person is selected at random from the group. (A) 070
What is the approximate probability that the person selected is a smoker OR is male? (B) 095°
) 11o°
A) 33%
(A) 3 o 135°
By 18%
(C) 68%
() 87%

-9- —10-




2016 HIGHER SCHOOL CERTIFICATE EXAMINATION lesﬁ(m 2 (]5 nmrks)
Mathematics General 2

Centre Number (a) Calculate the surface area of a sphere with a radius of 5 em, correct to the 1
nearest whole nember. H

Section 1I

75 marks
Aftempt Questions 26-30 Student Number

Allow about 1 hour and 55 minutes
for this section ’

Answer the questions in the spaces
provided. These spaces provide
guidance for the expected fength of
response,

Your responses should include
relevant mathematical reasoning
and/or caleulations.

Fxtra writing space is provided on
pages 34 and 35, If you use this space,
clearly indicate which question you
are answering. (b} Simplify

Write your Centre Number and
Student Number at the top of this

Do NOT write in this area.

page.
(c) Peta’s car uses fuel at the rate of 5.9 L/100km for country driving and 2
7.3 L7800 km for ¢ity driving. On a trip, she drives 170 km in the country and
Please turn over 25 km in the city.
Calcnlate the amount of fuel she used on this trip.
Question 26 continues on page 15
- 13- _ 14—
L_ Office Use Only — Do NOT write anyihing, or maake any marks below this lice. 2630310371 _I l_ Oftice Usz Orly — Do KOT write enything, of mzke any marks balow this line. 4580310373

2061 15235




] .

Question 26 (continued) Question 26 {continued)

(i)  Theois completing his tax return. He has a gross salary of $§82 521 and income

i hows a block of land ABCD that has been surveyed. All 2
@ lt::zsgiilg:sgz?ii rfx)l‘:tsrei‘ © ? from a rental property totalling $10920. He is claiming $13 420 in allowable
) deductions.
c
. (i) Determine Theo’s taxable income.
20 NOT TO
SCALE
B I
32 10
uj D . . -
35 {(ii) Using the tax table below, caleulate Theo’s tax payable.
23
Taxable income Tax on this income
4 50 -S$18200 Nil
$18201 -$37000 | 19c for each $1 over $13 200 '
g . 1837001380000 | S3572 plus 32.5¢ for each $1 over $37 000 gf
£ metre.
% Caleulate the length of AB, correct to the nearest metre 350001 _ 3160000 | $17 547 plus 376 for each $1 over $80 00D %
: é $180001 and over $54 547 plus 45¢ for each $1 over 5180000 =
% o g‘
2 &
; 3
1 5
. O 4
1= .
be]
] o »
s - 1,
(¢} Jenny earns a yearly salary of $63 752. Her annual leave loading is 17540 of 3
(iii} In addition to the above tax, Theo must also pay a Medicare levy of 2
four weeks pay. $1600.42.
Calculate her total pay for her four weeks of annual leave. Theo has atready paid $20 525 as Pay As You Go (PAYG) tax.

Should Theo receive a tax refund or will he owe more tax? Justify your
answer with calculations,

Question 26 continucs on page 16 End of Question 26
- 15— - 16
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Question 27 (15 marks) . Question 27 {continued)

(8)  Alice intends to buy a car and insure it. 2 (¢) The heights of 400 students were measured. The results are displayed in this 2
cumutlative frequency polygon.
Briefly describe what each of these types of insurance covers:

400 ' -
+ Compulsory third-panty insurance (CTP) R e EENRN RN YRR
+ Non-compulsory third-party property insurance. 350 _ i : ST
> 300 RN
& x
4
% 250 ++
& REuR RN THEEE
g 2060 i ERRERE 7
e KERES FRn g 3
2 150 -
160 b =]
i i i 50 SEeays s
{b) A small population consists of three students of heights 153 cm, 168 cm and 2 BPe i
174 cm, Samples of varying sizes can be taken from this population, 0 e A :
What is the mean of the mean heights of all the possible samples? Justify your 100 110 120 130 140 150 160 170 180 190 200
Height (cm)

ANSWELL

Use the polygon to estimate the interquartile range.

"BoIT STQ) Ul 9ilIm LON o

Do NOT write in this area.

Question 27 conlinues on page 18 Question 27 confinues on page 19

17— - 18-
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Question 27 {continued) Question 27 {continued)
(@) Marge borrowed $19 000 to buy a used car. Interest on the loan was charged at (e} Melbourne is located at (38°S, 145°B) and Dubai is located at {24°N, 55°E).
4.8% pa at the end of each month. She made a repayment of $436 at the end of . . . .
every month. The table below sets out her monthly repayment schedule for the (i) Calenlue the difference in longitade between Melboume and Dubai.
first four months of the loan.
Month | Amount owing Interest Repayment | Amount owing
at start of month charged at end of month ‘
2 $18 640,00 X $436.00 $18278.56 R
3 $18278.56 $71.11 $436.00 S17915.67 (it) Show that the time difference between Melbourne and Dubai is 6 hours.
4 §17915.67 57166 $436.00 B
(i) Some values in the table are missing. Write down the values for A and 8. 2
o
(i1i) A plane leaves Melboume on Friday at 11.30 pm. The flight time to e
Dubai is 15 hours. g
: H
Yhat will be the time and the day in Dubai when the plane is due to %
land? 2
g
5
(ii) Calculate the value of X. . 2 ;,:5
2 3
g
gl
(iii} Marge repaid this loan over four years. 1
End of Question 27
What is the total amount that Marge repaid?
Question 27 continues on page 20
19~ -20-
Office Use Only — Do NOT write aaything, or make any marks bebow (his Tiee, 1973310377 _I I_ Offize Use Cxly — Do NOT writs anyiking, or make any marks below this lice. 0279310372




Do NOT write in this area.

Question 28 (15 marks)

Jacob has a large jar of silver coins, He adds 20 gold coins into the jar, He then

(Question 28 (continued)

{b) 'The cost of buying a new heater is $990. It uses energy according to the 2

(@
seals the jar and shakes it to ensure that the gold coins are mixed in thoroughly following energy label,
with the silver coins. Jacob then opens the jar and takes a handful of coins. In
his hand he has 33 silver coins and 4 gold ceins,
(i} Based on Jacob’s handful, if a coin is selected at random from the jar, 1
what is the prabability that it is a gold coin?
. Ene}gy:consusmp.t.ien ’
$5053
" . . . K¥vh
(ii) Jacob returns the handful of coins to the jar. Estimate the total number 2 = peryer -
of coins in the jar. SRR 2L
©® Department of Environment and Enargy
Energy is charged at the rate of $0.35/KWh,
How much will it cost in total to purchase and then run this heater for five years?
Question 28 continues on page 22
Question 28 contimtes on page 23
-21 - _973 -
Office Use Only — Do HOT wrize anyibing, or make any merks below this line. 6089310377 _] |_ OfﬁceUseOnlj-DoNmuﬁlsm)ﬂﬂng,wmikemyn-:mt-elow this lize. 178310372 _I

"BOIE STY) Ul Q1M JON o




Question 28 (continued) ) Question 28 {continuved)
() A cricket team is about to play two matches, The probability of the team having (@ The table gives the contribution per period for an annuity with a future value of 2
a win, a loss or a draw is 0.7, 0.1 and 0.2 respectively in each match. The ) $1 at different interest rates and different periods of time.
possible results in the two matches are displayed in the probability tree diagram.
Contribution per period for an annuity with a future value of $1
/ W
‘ Number Interest rate
w <0 1—0 of {% per period)
periods | 0.25% 0.5% 0.75% 1% 1.25% 1.5%
\ D
0.7 6 | 0.1656 | 0.1646 | 01636 | 0.1625 | 0.1615 | 0.1605
/ W 12 0.0822 | 0.0811 | 0.0800 | 0.0788 | 0.0778 | 0.0767
0. 1 L 18 0.0544 | 00532 | 00521 | 0.0510 ;| 0.0499 | 004388
o141 < 2¢ | 00405 | 0.0393 | 00382 | 00371 | 0.0360 | 0.0349
\ D 30 00321 | 00310 | 00298 | 0.0287 | 0.0277 | 0.0266
0.2 36 0.0266 | 0.0254 | 0.0243 | 00232 | 0.0222 | 0.0212
/ W
g Margaret needs to save $75 000 over 6 years for a deposit on a new apartment. OU
o b { 0 l L She makes regular quarterly contributions into an investment account which zf
: é \ b pays interest at 3% pa. 3
.8 How much will Margaret need to contribute each quarter to reach her savings §
b=l goal? 8
' g (i) What is the probability of the team having a win and a draw, in any 2 o
i order? o
HQ @
2 o
d o 8
1a B
ii ims that 1.4 is th bability of the t winning both matches. 1
{(ify Paul claims tha is the probability of the team v ng both m Question 28 continties on page 25
Give one reason why this is NOT comrect.
Question 28 continues on page 24
~23 - - —24 —
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Do NOT write in this arca.

Question 28 (continued)

A company makes large marshmallows, They are in the shape of a cylinder with
diameter § cm and height 3 em, as shown in the diagram.

R—5cm—-

(i Find the volume of one of these large marshmallows, correct to one 2
decimal place.

(ii) A cake is to be made by stacking 24 of these large marshmallows and 3
filling the gaps between them with chocolate. The diagrams show the cake
and its top view. The shading shows the gaps to be filled with chocolate.

Top view

What volume of chocolate will be required? Give your answer correct
to the nearest whole number.

End of Question 28
_95_

Ofiice Use Only — Do NOT write anything, or make any misks below this Jce.
9827310370 l

Question 29 (15 marks)
(a) Two unbiased coins are tossed.

(i) What is the probability that one coin shows heads and the other shows 1
tails?

(iiy A game is played in which one player tosses the two coins. The rules are 2
as follows:

» If both coins show heads, the player wins $40
» If both coins show tails, the player wins $20

» If one coin shows heads and the other shows tails, the player loses $30.

What is the financial expectation of this game?

Question 29 continues on page 27

— 26—
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Question 29 {continued) X ;
Question 29 (continued)
(b) The mass M kg of a baby pig at age x days is given by 3 =A(L.1)* where A is . i
a constant. The graph of this equation is shown. (¢) ‘The ages of members of a dance class are shown in the back-to-back 3
stem-and-leaf plot.
M
8 Wonmien | ‘ Men
7 21 3 |46
42| 4 (22568
5 885400 5 |3
9433; 6 |3
5
2 - Pat claims that the women who attend the dance class are generally older than
:5;; 4 P the men.
= LA ) N R
3 - Is Pat correct? Justify your answer by referring to the median and skewness of
o |11 ] the two sets of data.
o =
& 1 ¥
2 z
g 0 - =]
o i 2 3 4 5 6 7 8 8 10 i {2 13 14X =
;‘ Days §
B g
= 5
S (i) WWhat is the value of A? 1 =2
z @
@ g
IE
(ii) What is the daily growth rate of the pig’s mass? Write your answer as a 1
percentage.
Question 29 conifnues on page 29
Question 29 continues on page 28
-27- 28
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Question 28 continues on page 30

~29 -

Question 29 (continued) Question 29 (continued)
(d) Five students sat both a Physics and a Chemdstry exam. Their results are shown (&) 'The graph shows the life expectancy of people bom between 1900 and 2000.
in the table. The mean and standard deviation of each exam are also shown.
Life expectancy
Mean | Standard 100 T1or 8 ) N RN
deviation T S EAEEERNR RN R EY
. ” Wl A
Physics (¥) 75 55 81 64 72 69.4 9.05 . EERSY RN SRl R ) HEshss
W 1 EE N RN RRN RS e
Chemistry (30 | 84 | 48 | 77 | 53 | &8 66 13.73 g 80 : T Eaprzoanis
iy . . . g 7 ettt
The correlation coetficient for this data set is approximately 0.9, S| EEERRE ERERESS
| g i
(i) Verify the value of the correlation coefficient, using your caleulator, and 1 vj@ 50+ . -
give your value correct to three decimal places.
’— 40 : ,,....._..---- : - 5 e =
i E 1800 1910 1920 1930 1840 1950 1960 1970 1980 1990 2000 2010
{= ) ) Year of birth
= (i) By using the appropriate formulae from the Pormulae and Data Sheet, 3
= and the given information, determine the equation of the least-squares
o {ine of best fit. . ; . . .
8 (i) According to the graph, what is the life expectancy of a person born in 1
g 19327
=
o
z.
5 ............
(iiy With reference to the value of the gradient, explain the meaning of the 2
gradient in this context.

End of Question 29
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Do NOT write in this area.

Question 30 (15 marks)

(@)

{b)

The area of a roof is 30 m%, Any rain that falls on the roof flows directly onto a 2
garden.

Calculate how many litres of water flow onto the garden when 20 mm of rain
falls on the roof.

Michael was transferring some video files from his computer onto a USB stick.
At some point during the transfer, he observed the information shown below.

Copyling video files to USB
Ei{" SRS = ]

3.44 QB transferred out of 6.44 GB —~ 7 minulas remafning

(i) Show that, at that time, approximately 3072 MB of data remained to be 1
transferred.

(iiy Caleulate the speed required to transfer 3072 MB in 7 minutes. Give 3
your answer in megabits per second (Mbps), correct to the nearest whole
number. (Note that 1 megabit = 1000 000 bits.)

T T

Question 30 continues on page 32

~3] -

Question 30 (continued)

{c) A school playground consists of part of a circle, with centre O, and a rectangle
as shown in the diagram. The radius OB of the circle is 45.m, the width BC of
the rectangle is 20 m and ZAOB is 100°,

D C

What is the area of the whole playground, correct to the nearest square mefre?

L T TT T T PRI R PT PP P IS PP T TP IO T POTT PP

Question 30 continues on page 33
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=

Question 30 (continued)
(dy The formula to calculate z-scores can be rearrangad to give
Y=x-s57

where ¥ is the mean
x is the score
5 is the standard deviation

z is the z-scare.

(i) TIn an examination, Aaron achieved a score of 88, which corresponds to
a z-score of 2.4.

Substitute these values into the rearranged formula above 1o form an
equation,

(i) In the same examination, Brock achieved a score of 52, which
corresponds to a z-score of —1.2.

Using this information, form ancther equation and solve it simultaneously
with the equation from part (i} to find the values of ¥ and s.

End of paper

—33—
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2016 HIGHER SCHOOL CERTIFICATE EXAMINATION

Mathematics General 2

FORMULAE AND DATA SHEET

Financial Mathematics

SImple interest
I=Prn
P is Initial amount

r s interest rate per period, expressed as
a decimal

n  is number of pariods

Compound Interest
A=P(1+r)
A s final amount
P s initial amount

r  isinterest rate per pericd, expressed as
a declmal

n  is numbser of compounding pariods

Present value and future valus
FV
(I + r)”

r isInterest rate per period, expressed as
a decimal

PV = FV =Pyl +r)

1 is number of compounding perods

Straight-line method of depreciation
§=14~Dn’
S s salvage valuse of asset after # periods
¥y Isinitial value of assel
D is amount of depreciation per period -
n s number of periods

Declining-balance method of depreclation
s=v(1-r
$§  is salvage value of asset after i periods

Vo s inifial value of asset

r is depreclation rate per perlod, expressed as
a decimal

i Is numbar of periods

Data Analysis

Iean of a sample
_ sum of scores
_"’: -_—
number of scores
Z=score

For any score X,

¥ is mean
s is standard deviation

Outlier(s)
score{s) less than @; — 1.5 X IQR
or

score(s) more than @, + L5 X IOR
Q, s lawer quartila

Oy 1s upper quartile
IQR  is interquartile range

Least-squares line of best {it
y = gradient % x + y-intercept

standard deviation of y scores

gradient = r X —
standard deviation of x scores

y-intercept = y — (gradient X ¥)
r s correlation coefficient

X Ismaean of x scores
¥ ismean of y scores

Normal distribution

+  approximataly 68% of scores have
Z-gcores betwesn—1 and 1

+  approximately 95% of scores have
z-scores betwean —2 and 2

¢ approximately 99.7% of scoras have
z-scores between -3 and 3

2062

Spherlcal Geometry

Circumference of a circle
C=2nr or C=rD
r is radius
D Is diameter

Arc length of a circle

1= fibzr
360

r isradius
8 Is number of degrees in cantral angls

Radlus of Earth
(taken as) 6400 km

TIme differences

For calculation of time differences using longitude:

15° = 1 heour lime dilference

Area
Circle
A=g?
r is radius
Sector
8 4
A =—nar
360

r isradius
is number of degrees In central angle

Annulus
A= H(Rz - r2)

R Is radius of cuter circle
r s radius of inner circle
‘Trapezium ;
7
A=—{a+b
Sla+)

ks perpendicular helght
a and b are the langths of the parallel sides

Area of land and catchment areas
unit convarslon: | ha = 10000 m?

Surface Area

Sphera

r is radius

Closed cylinder
A= 2ur 4 2neh
r s radius
h s parpendicular height

Volume

Prism or cylinder
V=Ah
A s area of base
h s perpandicular height

Pyramid or cone

V= lAh
3

A s area of base
h s parperdicular height

Volume and capacity
unlt conversion: 1 m® = 1000 L.

Approximation Using Simpson’s Rule

Area
+ 4d,, + d)

h s dislance betwaan succassive measurements

Az%@

df is first measurement
d,, is middle measurement

dj Is last measurement

Volume
h

Ve g{AL A+ Ay
N is distance between successive measurements
A, s area of left end
Ay Ts area of middle
A, s area of right end




Trigonometric Ratios

i hypotenuse
opposite P
side

[
adjacent side

) opposite side
sinf=————
hypotenuse

adjacent side
4= _,.L—

cos
hypotenuse

opposite side
tang = “PP2Z 7T
adjacent side

Sine rule
In AABC,
a _ b ¢
sindA  sinB  sinC

Area of a triangle
In AABC,

A= %ab sinC

Cosine rule
In AABC,

e =at + b~ 2abcosC

or
at+ bt

C=
Cos 2ab

Btood Alcohol Conient Estimates

10N - 7.5H
BACuae =gy
ar
10N - 7.5H
BtCremae =553

N is numbar of standard drinks consumad
H  Is number of hours of drinking
A is parson's mass In kilograms

Unlts of Memory and File Size

I byte = 8 bits
1 kilobyte = 219 bytes = 1024 bytes

Distance, Speed and Time

D D
D=8, §=—, T=-—
T hY
total distance travelled
total time taken

average speed =

reaction-time braking
distance distance

stopping distance = {

Probability of an Event

The probability of an event where outcomss are equally
likely is given by

number of favourable outcomes
total number of outcomes

Plevent) =

‘Straight Lines

Gradient
vertical change in position
n= - —
horizontal change in position

Gradlent-intercept form
y=mx+b

m s gradient

1 megabyts = 220 bytas = 1024 Kilobytes
1 gigabyte = 230 bytes = 1024 megabytes
1 terabyte = 20 bytes = 1024 gigabyles

b I3 y-intercept
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Mathemafics Ganeral 2 ’I hé School Cerlificate

. e ‘ _ Method 2
2016 Higher Schoot Certificate 1 T e vaessiin s 20
Solutions | =$2812.15
: : 9. D
Mathematics General 2 > Method 1
The number of litres of water saved in every load is130-50=80.
Sectlion | : i The number of loads in one year is 52x2=104.
Multiple Cholce Summary ' Saving 80littes  in  1load
1 B|2D}3B|4B|S5C|]e6D|7A|8B] 9D/ |10 A i x104l lx104
i
21 D22 C |23 C (24 B |25 D Method 2
Volume of water saved = (130—5 0)Lx2 loadsfweekx 52 weeks
Mulliple Choice Solulions
1. B =8320L
The digits 2 and 0 are significant. Hence the required number is either 200 or 210, 10 A
Th ber gi 208.345) is cl o 210, :
¢ number given ( )is closer to . From the Formulae and Data Sheet, the formula for females is:
9. D ' BAC ZION—75H
Substituting the provided solution inte 2x =10 gives 2x5=10 which is a true statement. frasle 550
. _10x4.6-7.5%3
3. B © 5.5x%53
The line of best fit would have negative gradient. Hence the correlation coefficient is ~0.0806
negative, so it could be (A) or (B). The dots do not form a single straight line, so the ’
comrelation coefficient is not —1. (B) is the only possibility. i.e. a weak negative comelation. 1. ¢
4 B ] Concentration of 100 mg in 5mL
- In region X incomie is greater than cost, so the company would be making a profit, x 201 l * 20 ,
s o Is equivalentto 2000 mg in 100 mlI, E
2(3x-4)+2=6x-8+2 12 D
—6r—6 The triangular prism has a capacity of 7= Ah
- 12 litres, which is 12 000 mL
’ g -~ 12000 = 2404
& b ‘ (11,= 1000 mL) ’
' Multiplying the number of choices at each stage gives 6x4x2=48 outfits < the volume is 12 000 cm’ 2404 =12000
' (ImL=1cm h=12000+240
7 A { From the Formulae and Data Sheet, the =50
Options (A) and (BY appear to be categories. Options (C) and (D) are numerical. ] volume of & prism is given by: -, the required distance is 50 cm.
The words “small, medium and large’ in Option (B) indicate an order, so they are ordinal, ]
whereas the words ‘blue, green, yellow® in Option (A) are just labels or names with no i
3. A

specific order, so they are nominal,
From the Formulae and Data Sheet

approximately 25% of scores have
z-scores between —2 and 2, which puts
them in the grey region in the diagram,

8. B
Using the table provided in the question, $1000 invested at 4% per apnum compounded

annually for 3 years gives a future value of $1124.86.

Method 1 . 5% of the scores are outside the 7557 o e
2 . - - - A ] - 1 ..
%1000 becomes  $1124.86 grey region and is shared equally to Speedkvh: 32 34 ¥=36 38 40
each section, .
z-score: 2 -1 ] 1 2

xzjl ' lxzs

Therefore $2500 becomes $2812.18

5%+2=2.5%, making 2.5% of the
scores lie above 40,

Poge 13 - @ MANSW N7
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Mathemalics General 2

14.

15,

16.

17.

A
The fine in the diagram is sloping uphill from lefi to right, so the gradient (1) is posttive.

The y-intercept (b) is below 0, so it is negative.

D

Method ?
The call lasted 2 minutes and 15 seconds but the user will be charged from 2 minutes and 30

seconds, which is five 30-second periods.
Cost=80.54x35

=$2.70
Method 2
Paying  $0.54 for  30sec
x Sl l x5
Will cost  $2.70 for 2.5min
A

Method 1: Using the scale factor
In the similar triangles, the sides of 8.1 m and 20.3 m are *matching sides’.

Scale Faclor=20.3+8.1

=2.506...
Horizontal sides 2.1 7.1
% 2.506... l l % 2.506...
Vertical sides 20.3 17.79...

-, the river is approximately 17.8 m wide.

Method 2: Using an equation
In the similar triangles, the sides of 8.1 m and 20.3 m are matching sides.

The sides marked 7.1 m and # are also matching sides.

_w3
71 81
o3,
8.1
W=171.19..

. the river is approximately 17‘87m wide.

B
From the Formulae and Data Sheet, the fture value of this debt is given by the compound

interest formuta:

. the interest charged is given by:

A=PO+rY
0o I=A-P
—780] 14+ 2038 6\ =$786.77 —$780
100
=$6.77
=786.767...

Pana 14
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18. C
Method 1
Using a scale factor:

Hence E=320

Method 2
Using an equat;on
E varies directly with the square of S

. E=kx§?
But £ =20 when S =10
. 20=kx10
100k=20

k=02

19. A .
The range is 10, so the last number must be 2-

The scores, in ascending order, are:

2 3|3 3

The lower extreme is 2 and the upper extretie!
Lower quartile = (3 + 3) +2=3 Upper'q
", the five-number summary is: 2, 3, 5, 8.5,

20. C
Isabella s normal rate is $18 per hour. For 33 Ho $paid $630.

. Owvertime pay = $1008 - $630
=$378
Isabella’s time-and-a-half mie =518 x1.5= S2
*, Overtime hour worked =378+27=14

Total hour worked =35+14 =49

2. D s
As we do not have access fo the raw data we wﬂ é_q the class centres fo caleulate an

estimate for the mean:

Class Class centre | Frequency
Tnterval x f Sfxx
1-5 3 3 9
610 3 6 48
11-15 13 8 104
1620 18 9 162
Total: 26 323

., Bstimate for mean =323 +26=12.423...

Prina j R
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22.  C (Note that all four answers are possible but C is th.e mést obvious.)
From the History box-and-whisker plot, 25% of the 112 students scores above 30.
s 25%x 112 =28 students
I‘rom the Geography box-and-whisker plot, 50% of the students scores above 30,
*, 50% % Geography students =28

. there will be 228 =356 Geography students

23, C :
There are 264 males. There are also 68 females who smoke. This makes 332 who are
smokers or males. The probability of choosing one of the people out of group of 485 is

given by:
ﬁxwo%—684536 /
485
=68%
24, B
e=iR+~Q—
R+
C
le—JR
C
Q=Ce—-CiR
25. D

Tao find the required bearing, #NBC , it is necessary to find the size of £BCA.
From the Formulae and Data Sheef, the sine rule is:
a _ b _ e
sind sinB sinC
Substituting the values we are know:

40 18
sinC  sin25°
sinC _ sin25°
40 I8
sinc =023 40

18
sing =0.939...
C'=69.909...°

But it is given in the question that ZBCA is obtuse, so it must be the supplement of C.
ZBCA=180°-69.909...°

=110.09..°
=110 (fo the nearest degree)

*. using the angle sum of a triangle,
ZABC =180°-25"-110°
=45°
ABN is a straight line, so the bearing of C from B is given by:
 LNBC=180°-45°
=135°

© MANSY 2017 Pace 14
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G

i) Gross income = salary + rental income
=$82521+510920
=593441
Taxable income = Gross income — allowable deductions
$93441-81342(0
=$80021

1l

(i)  Tor a person in the tax bracket from $80001 to $180000, the tax payable is:
$17547 plus 37¢ for each $1 over $80000

-, Tax payable =$[17547+0.37x (80021-80000) |
=$17554.77

(iti)  Theo has already paid $20525 in PAYG fax.
Total tax Theo should have paid = Tax payable + Medicare Levy

=$§17554.77 + $1600.42
=819155.19

He has already paid more fax than this, 50 he will receive a refund.
-, Refund = $20525-$19155.19=$1369.81

Question 27

@

(b}

Compulsory third-party (CTP) insurasnce is required by law to be paid for every car. If the
driver of the car causes injury or death of other drivers, passengers, pedestrians or cyclists
the insurance company pays the costs incurred.

In addition to CTP, some people pay for non-compulsery third-party property insurauce,
which covers the driver of the car for damage to other people’s property, such as cars and
houses. It does not cover damage to your own car, sa it is cheaper than comprehensive
insurance.

Poputation: 153, 168, 174.
Mean of population ={153+168+174) +3=165

Trom a population of three students, samples of size 1, 2 and 3 can b:_s taken.
Samples:

Sample Mean of sample
153 153
All samples of size 1 168 168
174 174
153,168 160.5
All samples of size 2 153,174 163.5
168, 174 171
153, 168, 174 165
Total [ 1155

Sample of size 3

Mean of sample means = 1155+ 7 =165 which is the same as the population mean.
. the mean of the means of the samples is equal to the mean of the population.

@ MANSW 2017 Page 18
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Sectionll
Question 24
(a) From the Formulae and Data Sheet, the surface area of a sphere is given by:
A=4ur?
=4xTxS
=314,159...

(0

(©)

@

()

Page 17

-, the surface area is 314 cm? (correct to the nearest whole number),

1
8x*y Lgx ¥
] - 4
2 B
x

:3}j

Method 1
Country driving:

Using 591 for 100 km
x11] | [x17
Will require  16.03 L. for 170 km
City driving:
Using 3L for 100 km

+4l | 1+4

Will require 18251 for 25 km

. the total amount of fuel used is 10.0341.825=11.855 L

Method 2
170
Fuel for Country driving = 5.9 x-{ﬁ Fuel for City drving =7.3x — ]

=10.03 =1.825
- the total amount of fuel used is 10.03+1.825=11.855 L

25
00

AB is the hypotenuse of a right-angled triengle with sides 32 and 10 +23 =33.
Using Pythagoras” Theorem:
(4B) =322 439"
=2113
n AB=+2113
=45967...
-, the Iength of AR is 46 metres, correct to the nearest metre,

Using 52 weeks in 1 year:
$63752 for 1 year= $1226 for 1 week = 54904 for 4 weeks
Leave loading of 17.5% is added to this amount, so she is paid 117.5% of her normal pay.

x$4904 = §5762.20

17.
. Total holiday pay = 11 00

©® MANSW 2017
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(b)

(¢}

(@)

()

@ MANSW 2M7

(i) Method1
Using a scale factor:
Inthe recapture 4 golds outof 37 coins

o I

This is equivalent to 20 golds for 185 coins
». there are approximately 185 coins in the jar
Method 2
Using an equation: Let T be the estimate of the total number of coins
L0 _ 4
T a7
I 3
20 4
T= 37 x20
4
T =185

Cost=8990+505x§0.35%5
=$1873.75

G There are 2 possibilities: WD and DW
P(t win and 1 draw) = P(WD)+ P(DW)
=0.7x0.2+0.2x0.7
=0.28
(iiy Method
A probability of 1 is for an event {hat is certain to happen.
Probabilities cannot be greater than 1. i.e. 0 S P(E) <1
The number 1.4 is greater than 1, so Paul’s claim is not correct,

Method 2
P(win both matches) =0.7x0.7

=0.49

This is not 1.4
», Paul’s claim is nof correct.

The interest rate of 3% per annum is equivalent to 0.75% per quarter.
There are 24 quarters in 6 years.

*. the required number from the table is 0.0382.

Amount = 750000.0382 = 2865

v, Margaret will need 10 coniribute $2865 each quarter.

(i) . From the Formulae and Data Sheet, the volume of a cylinder is
V = Ah, where A=7¢
WV =arth
=g x2.5x3
=58.90...
-, the volume is 58.9 cm®, correct to one decimat place.

Paoe 20
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] (¢)  Only 3 women are under the age of 50, compared with 7 men.
©) As 400 s.tudeufs_v. ere measure.d, 460 Only 2 men are over the age of 50, compared with 10 women.
the quartiles divide the group into - ) . s .
b £100 - The women's ages are negatively skewed and men’s ages are positively skewed.
Sul-groups o : 330 The median age for women {55) is 10 years greater than the median age for men (45).
From the diagram, the 300 .~ Pat’s statement is correct.
2] >
:;t;;g;;ﬂt?bfnge 18 gm n @ @ By calculator, the correlation coefficient is 0.907, correct to three decimal places.
JOR= g e ! Hi HE (i)  Note:

OR=0, -0, ?gs 130 3 b R A spreadsheet gives the equation to be y =1.3759x —29.4844, to 4 decimal places.
=172-136 S b e e s The quéstion is unclear regarding the value of 7 to be used (0.9, 0.907 or ¢.9068...}
=36 A EnY PERENARRA S TAkS FHE and so there is a variety of possible answers.

50 g S T In the following solution, unrounded answers are used at all times.
0-pEl T e R From the Formulae and Data Sheet:
190 11 A40 IS0 160 1%, 180 120 208 St
: y ight (em) ¥ gradient = rx standard dev Tat{on of y scores
Upper quartite = 192 | standard deviation of x scores
_ = 0.9068..x 212
{d) () A=%1%000  (the amount of money borroWw 275 2.05
B=$17015.6T+871.66—$436 : T
=$17551.33 From the Formutae and Data Sheet:  y-intercept = y— (gradient x.?)
() X =48+12+100x$18640 =66—{1.375...x69.4)
=$§74.56 =-29.4765...
(iiiy  Total repaid =$436x4x12 From the Formulae Sheet and Data Sheet, the equation of the line of best fit is:
=5§20928 y = gradient X x + y-intercept
o p=1375..Xx—29.4765..,
(e) 6] Difference in longitude = 145°~ 55° = 90° : Rounding to 1 decimal place gives: y=14x-29.5
(i)  From the Formufa and Data Sheet: 15° longitude = 1 hour time difference, & 68 years
~ Time difference = 90+15 hours (ii) A person bom in 1900 had a predicted life span of 60 years.
=6 hours (as required) A person bom in 2000 has a predicted life span of 85 years.
Over that period of 100 years, predicted life span increased by 25 years.
(iiiy  Dubai is 6 hours behind Melbourne but the flight time is15 hours. L — S L L ——
Dt o Melboure M [l
55°E Subtraet 6 haurs and add 15 hours. 145°E SEERS T[T BRAS vasd
Time and day? i.e. add 9 hours. Friday 11:30 pm 8-t 13 ! b
. LIy S b PR ERs
When 9 hours is added to 11:30 pm on Friday, the time in Dubai will be 8:30 am on g' 70 Ak 5 Ja
Saturday. 5
% 60
[4]
Question 28 £ 5
4 rity
i) P(gold coin)=——o L
@ 0 (gold coin) === o
= i uiy H H H H
37 1900 T910 1920 1830 1940 1950 1650 1670 18980 1830 2000 2010
Year of birth
Prra 10 @ MANSW 2017 © MANSY 2017 Page 22
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{(ii)  Counsider the shaded region in the diagram.
The radius of each circle is 2.5 em, so it can
be inscribed in a square with sides 5 cm.

Shaded area = area of square — area of circle
A=5%5—7x2.5°

=5365... )

There are 6 of these regions and the chocolate in each region is 6 cm deep.

The volume is given by:
¥ = AX6X6

=193.14165...
.. the volume of chocolate required is 193 em’, correct to the nearest whole

nuinber,

Question 29
(a) (i) Method 1
There are 4 possibilities: HH, HT, TH and 'IT
1n 2 out of 4 of these one coin shows heads and the other shows tails.

. the required probability is £ or 0.5 or 50%.

Method 2
24 . wd .
{eoin 2" com P(one head and one tail)= P(HT)+ P(TH)
H . ,.lxl_l_.lxl
H < | =4
T .
T <H .- the required probability is 1 or 0.5 or 50%.
T
(it}
Outcome Profit Probability
HH $40 0.25
TT $20 0.25
HT or TH —$30 0.5
Financial cxpectation =3540x0.25+320x0.25+(-530)x0.5
=80
by @ Method 1 Method 2
When x =0 reading the value Substitute x =0, M =1.5 into M = A(1.1)°
of M from the graph gives o
M=L5 1.5=4(L1)
.. the valug of A =1.5 A=1.5

(ii)  In the given equation, 1.1 represents 110%.
This indicates that the mass increases by 10% every day.

© MANSW 2017
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(©) The required area is comprised of the sum oft Region A: a sector of a circle
Region B: an isosceles triangle
Region C: a rectangle
Region A: From the Formula and Data Sheet, the area of a sector is given by:

A=——nr?

~ (360_100)xzr
360
=4594.57...
Region B:  From the Formula and Pata Sheet, the area of a triangle is given by
=+ absinC
=1 x45x45x sin100°
=697.117...

Region C:  We need the length of 4B,
From the Formula and Data Sheet, the cosine rule is given by:
e’ =a" + b —2abcosC
AR =45 +45° -2 X 45x 45X cos100°
AR = 4753.27...

AB=4753.27...

AB=68.943...
. Area of rectangle = 4B x 20

=1378.879...

x 457

.. Total area = 4594.57...+997.117...+1378.879...
=6970.577...
-, the required area i5 6971 m?, correct to the nearest square metre.

(d) (i) Giventhat x=88 and z=24and F=x—sz: s X¥=88-24s

(ii) Giventhat x=52 and z=-1.2and ¥ =x—sz: ¥=52--12s
X =52+412s5

Equation @: ¥ =52+1.2s
Equation @: ¥ =88-2.4s

52+1.25=88—24s
1.25+2.4s=88—-52
1.65=36
s=10

Substituting @ into @ gives;

Substituting s =10 into @ gives:

L oL
3]
+
H.
(2%
x
—
=

. the required values are ¥ =64 and s=10.

End of solutions
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From the Formula aud Data Sheet, gradient is given by:
__vertical change in position

" horizontal change in position
25
100
=0.25 frid

In this context the gradient represents the average annual rate of increase in predicted
life cxpectancy
The rate is 0.25 years per year. Note: Thjs 1s

algnt to 3 months per year.

Question 30
(a)  The water can be considered to be a rectangular pris
i The height of the prism is 20 mm = 0.02 m. :
! From the Formulae and Data Sheet, the volume of A prism is given by:
;' V=dh

1 =30x0.02

‘ =0.6

", the volume occupied is 0.6 m’.

'Ifh base area 30 m’.

It is stated on the Formulae and Data Sheet that &t bic metre holds 1000 Hitres.

*. the capacity is 0.6x1000 = 600 litres.

(®» ()  Number of gigabytes remaining = 644— ‘
The Formulae and Data Sheet indicates t
. the number of megabytes remaining

}g’éjbyte = 1024 megabytes.
%1024 =3072, as required.

(il}  Using the Formula and Data Sheet;
20 210 B
megabytes  kilobytes - bytes bits

" 3072 megabytes = 3072x2% bits.

Itis given that 1 000 000 bits = 1 megabit.

i 2 3072x2% bits = (3072 x 2% +1000 000) megabits
‘ =25 760.803... megabits '

Also, 7 minutes = 420 seconds

Therefore 25 769.803... megabitsin 420 seconds

+ 4201 1 + 420

Is equivalent to 61.356... megabits in 1 second

*, the speed required is 61 Mbps, correct to the nearest whole number.
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