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2018 FURMATH EXAM 2 2

SECTION A — Core

Instructions for Section A

Answer all questions in the spaces provided.

You need not give numerical answers as decimals unless instructed to do so. Alternative forms may include,
for example, z, surds or fractions.

In ‘Recursion and financial modelling’, all answers should be rounded to the nearest cent unless otherwise
instructed.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Data analysis

Question 1 (8 marks)

Table 1
City Congestion Size Increase in travel time
level (minutes per day)
Belfast high small 52
Edinburgh high small 43
London high large 40
Manchester high large 44
Brighton and Hove high small 35
Bournemouth high small 36
Sheffield medium small 36
Hull medium small 40
Bristol medium small 39
Newecastle-Sunderland medium large 34
Leicester medium small 36
Liverpool medium large 29
Swansea low small 30
Glasgow low large 34
Cardiff low small 31
Nottingham low small 31
Birmingham-Wolverhampton low large 29
Leeds-Bradford low large 31
Portsmouth low small 27
Southampton low small 30
Reading low small 31
Coventry low small 30
Stoke-on-Trent low small 29

Data: TomTom International BV, <www.tomtom.com/en_gb/trafficindex>

SECTION A — Question 1 — continued
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3 2018 FURMATH EXAM 2

The data in Table 1 on page 2 relates to the impact of traffic congestion in 2016 on travel times in 23 cities
in the United Kingdom (UK).

The four variables in this data set are:

* city — name of city

* congestion level — traffic congestion level (high, medium, low)
» size — size of city (large, small)

* increase in travel time — increase in travel time due to traffic congestion (minutes per day).

a. How many variables in this data set are categorical variables? 1 mark
b. How many variables in this data set are ordinal variables? 1 mark
¢.  Name the large UK cities with a medium level of traffic congestion. 1 mark
d. Use the data in Table 1 to complete the following two-way frequency table, Table 2. 2 marks
Table 2
City size

Congestion level Small Large

high 4

medium

low

Total 16
e.  What percentage of the small cities have a high level of traffic congestion? 1 mark

SECTION A — Question 1 — continued
TURN OVER



2018 FURMATH EXAM 2 4

Traffic congestion can lead to an increase in travel times in cities. The dot plot and boxplot below both
show the increase in travel time due to traffic congestion, in minutes per day, for the 23 UK cities.

LI 1 1 1 1 1 1 1 1 1 1
26 28 30 32 34 36 38 40 42 44 46 48 50 52 54
increase in travel time (minutes per day)

I L L L L L L e e e e DL L |
26 28 30 32 34 36 38 40 42 44 46 48 50 52 5
increase in travel time (minutes per day)

IN THIS AREA

f.  Describe the shape of the distribution of the increase in travel time for the 23 cities. 1 mark

g. The data value 52 is below the upper fence and is not an outlier.

Determine the value of the upper fence. 1 mark
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IN THIS AREA

CONTINUES OVER PAGE
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2018 FURMATH EXAM 2 6

Question 2 (7 marks)

The congestion level in a city can also be recorded as the percentage increase in travel time due to traffic
congestion in peak periods (compared to non-peak periods).

This is called the percentage congestion level.

The percentage congestion levels for the morning and evening peak periods for 19 large cities are plotted on
the scatterplot below.

75 ry
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50 “C @ 7))
° —
45 =
[
40 2
Z
35 -
35 40 45 50 55 60 65 70 w
morning congestion level (%) -
o
a. Determine the median percentage congestion level for the morning peak period and the evening peak ;
period.
Write your answers in the appropriate boxes provided below. 2 marks —
o
Median percentage congestion level for morning peak period % <
o
Median percentage congestion level for evening peak period % o

A least squares line is to be fitted to the data with the aim of predicting evening congestion level from
morning congestion level.

The equation of this line is
evening congestion level = 8.48 + 0.922 X morning congestion level

b. Name the response variable in this equation. 1 mark

SECTION A — Question 2 — continued
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c.  Use the equation of the least squares line to predict the evening congestion level when the morning
congestion level is 60%. 1 mark

d. Determine the residual value when the equation of the least squares line is used to predict the evening
congestion level when the morning congestion level is 47%.

Round your answer to one decimal place. 2 marks

e. The value of the correlation coefficient  is 0.92

What percentage of the variation in the evening congestion level can be explained by the variation in
the morning congestion level?

Round your answer to the nearest whole number. 1 mark

IN THIS AREA
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2018 FURMATH EXAM 2 8

Question 3 (9 marks)

Table 3 shows the yearly average traffic congestion levels in two cities, Melbourne and Sydney, during the
period 2008 to 2016. Also shown is a time series plot of the same data.

The time series plot for Melbourne is incomplete.

Table 3
Congestion level (%)
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016
Melbourne 25 26 26 27 28 28 28 29 33
Sydney 28 30 32 33 34 34 35 36 39
45
Key
—— Sydney
40 ---- Melbourne
35
congestion
level (%)
30
25 fe==t
20
2008 2009 2010 2011 2012 2013 2014 2015 2016
year
Data: TomTom International BV, <www.tomtom.com/en_gb/trafficindex>
a. Use the data in Table 3 to complete the time series plot above for Melbourne. 1 mark

(Answer on the time series plot above.)

SECTION A — Question 3 — continued
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9 2018 FURMATH EXAM 2

b. A least squares line is used to model the trend in the time series plot for Sydney. The equation is
congestion level = -2280 + 1.15 X year

i. Draw this least squares line on the time series plot on page 8. 1 mark
(Answer on the time series plot on page 8.)
ii. Use the equation of the least squares line to determine the average rate of increase in percentage

congestion level for the period 2008 to 2016 in Sydney.
Write your answer in the box provided below. 1 mark

<L % per year
L
o iii. Use the least squares line to predict when the percentage congestion level in Sydney
< will be 43%. 1 mark
7))
XL
[
= The yearly average traffic congestion level data for Melbourne is repeated in Table 4 below.
B Tabie 4
Congestion level (%)
Year 2008 2009 2010 2011 2012 2013 2014 2015 2016
Melbourne 25 26 26 27 28 28 28 29 33

c¢.  When a least squares line is used to model the trend in the data for Melbourne, the intercept of this line
is approximately —1514.75556

Round this value to four significant figures. 1 mark
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d. Use the data in Table 4 to determine the equation of the least squares line that can be used to model the
trend in the data for Melbourne. The variable year is the explanatory variable.

Write the values of the intercept and the slope of this least squares line in the appropriate boxes
provided below.

Round both values to four significant figures. 2 marks

congestion level = + X year

SECTION A — Question 3 — continued
TURN OVER



2018 FURMATH EXAM 2 10

e.  Since 2008, the equations of the least squares lines for Sydney and Melbourne have predicted that
future traffic congestion levels in Sydney will always exceed future traffic congestion levels in
Melbourne.

Explain why, quoting the values of appropriate statistics. 2 marks

IN THIS AREA
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11 2018 FURMATH EXAM 2

Recursion and financial modelling

Question 4 (5 marks)
Julie deposits some money into a savings account that will pay compound interest every month.

The balance of Julie’s account, in dollars, after » months, V,, can be modelled by the recurrence relation
shown below.

V, = 12000, v,

n

11 =1.0062 7,

a. How many dollars does Julie initially invest? 1 mark

<C
L b. Recursion can be used to calculate the balance of the account after one month.
o i. Write down a calculation to show that the balance in the account after one month, V,
<L is $12074.40 1 mark
7))
XL
[
=z ii. After how many months will the balance of Julie’s account first exceed $12300 1 mark
Lul
-
ad . .

c. Arule of the form V,, = a x b" can be used to determine the balance of Julie’s account after
; n months.
- i. Complete this rule for Julie’s investment after » months by writing the appropriate numbers in the
(@) boxes provided below. 1 mark
Z

n

(@) balance = X
(@]

ii. What would be the value of » if Julie wanted to determine the value of her investment after three
years? 1 mark

SECTION A — continued
TURN OVER



2018 FURMATH EXAM 2 12

Question 5 (3 marks)
After three years, Julie withdraws $14 000 from her account to purchase a car for her business.

For tax purposes, she plans to depreciate the value of her car using the reducing balance method.
The value of Julie’s car, in dollars, after n years, C

ns

can be modelled by the recurrence relation shown below.
Cy= 14000, C,.1=RxC,
a. For each of the first three years of reducing balance depreciation, the value of R is 0.85

What is the annual rate of depreciation in the value of the car during these three years? 1 mark

b. For the next five years of reducing balance depreciation, the annual rate of depreciation in the value of
the car is changed to 8.6%.

What is the value of the car eight years after it was purchased?
Round your answer to the nearest cent. 2 marks

IN THIS AREA
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Question 6 (4 marks)
Julie has retired from work and has received a superannuation payment of $492 800.

She has two options for investing her money.

Option 1
Julie could invest the $492 800 in a perpetuity. She would then receive $887.04 each fortnight for the rest of
her life.

a. At what annual percentage rate is interest earned by this perpetuity? 1 mark
<
L
o Option 2
< Julie could invest the $492 800 in an annuity, instead of a perpetuity.
7)) The annuity earns interest at the rate of 4.32% per annum, compounding monthly.
— The balance of Julie’s annuity at the end of the first year of investment would be $480242.25
XL
= b. i. What monthly payment, in dollars, would Julie receive? 1 mark
Z
L
-
o
- ii. How much interest would Julie’s annuity earn in the second year of investment?
(@) Round your answer to the nearest cent. 2 marks
Z
o
(@]

END OF SECTION A
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IN THIS AREA
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SECTION B — Modules

Instructions for Section B

Select two modules and answer all questions within the selected modules.

You need not give numerical answers as decimals unless instructed to do so. Alternative forms may include,
for example, 7z, surds or fractions.

Unless otherwise indicated, the diagrams in this book are not drawn to scale.

Contents Page
IMOAUIE T — IMALTICES ..vveeuvieiieiieiieitestte it e it et et et e te e beesbeesteesseesseesseesseesseasseasseesseesseasseasseessaanseasseasseesseesseasseassenssas 16
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L
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Module 1 — Matrices

Question 1 (3 marks)
A toll road is divided into three sections, £, F and G.

The cost, in dollars, to drive one journey on each section is shown in matrix C below.

358 | E
C=|222|F
287 |G

a.  What is the cost of one journey on section G? 1 mark

b.  Write down the order of matrix C. 1 mark

c¢.  One day Kim travels once on section £ and twice on section G.
His total toll cost for this day can be found by the matrix product M x C.

Write down the matrix M. 1 mark

IN THIS AREA
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17 2018 FURMATH EXAM 2

Question 2 (2 marks)

The Westhorn Council must prepare roads for expected population changes in each of three locations:
main town (M), villages (V) and rural areas (R).

The population of each of these locations in 2018 is shown in matrix P,,,5 below.

2100 M
Pyyis =| 1800 | ¥
1700 | R

The expected annual change in population in each location is shown in the table below.

Location main town villages rural areas
Annual change increase by 4% decrease by 1% decrease by 2%
a.  Write down matrix P,(,9, which shows the expected population in each location in 2019. 1 mark
Prgr9 =

b. The expected population in each of the three locations in 2019 can be determined from the matrix
product

Prp19=F % Py 3

where F is a diagonal matrix.

Write down matrix F. 1 mark

F:

SECTION B — Module 1 — continued
TURN OVER
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Question 3 (5 marks)

The Hiroads company has a contract to maintain and improve 2700 km of highway.

Each year sections of highway must be graded (G), resurfaced (R) or sealed (S).

The remaining highway will need no maintenance (V) that year.

Let S, be the state matrix that shows the highway maintenance schedule for the nth year after 2018.
The maintenance schedule for 2018 is shown in matrix S, below.

700 |G
| 400 |R
071200 |
1400 |N
The type of maintenance in sections of highway varies from year to year, as shown in the transition matrix, <
T, below. Ll
o
this year <
G R § N
02 0.1 00 02]G 7p}
0.1 0.1 0.0 02(R -
T= next year I
02 0.1 02 018 [
0.5 07 0.8 05|N
Z
a. Ofthe length of highway that was graded (G) in 2018, how many kilometres are expected to be -
resurfaced (R) the following year? 1 mark "
-
o
b. Show that the length of highway that is to be graded (G) in 2019 is 460 km by writing the appropriate -
numbers in the boxes below. 1 mark o
Z
x 700 + x 400 + x 200 + % 1400 = 460 (@]
(@]

SECTION B — Module 1 — Question 3 — continued
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The state matrix describing the highway maintenance schedule for the nth year after 2018 is given by

Sn+1 = TSn
c¢.  Complete the state matrix, S, below for the highway maintenance schedule for 2019 (one year after
2018). 1 mark

460 |G

R

S, =

S

| 1490 | N

d. In 2020, 1536 km of highway is expected to require no maintenance (V).

Of these kilometres, what percentage is expected to have had no maintenance (V) in 2019?
Round your answer to one decimal place. 1 mark

IN THIS AREA

e. Inthe long term, what percentage of highway each year is expected to have no maintenance (N)?

Round your answer to one decimal place. 1 mark
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Question 4 (2 marks)

Beginning in the year 2021, a new company will take over maintenance of the same 2700 km highway with
a new contract.

Let M, be the state matrix that shows the highway maintenance schedule of this company for the nth year
after 2020.

The maintenance schedule for 2020 is shown in matrix M, below.
For these 2700 km of highway, the matrix recurrence relation shown below can be used to determine the
number of kilometres of this highway that will require each type of maintenance from year to year.

Mn+1:TMn+B

where
this year <
G R S N Lul
5007 G 02 0.1 00 027G k e
400 | R 0.1 0.1 0.0 02|R 20 <
M, = , T = next year, B =
300 | S 02 0.1 02 0.1]S 10 7))
1500 | N 0.5 0.7 0.8 05N —60 -
XL
a.  Write down the value of & in matrix B. 1 mark L
Z
b. How many kilometres of highway are expected to be graded (G) in the year 20227 1 mark

Ll
(-
o
=
-
O
Z
o
(@]

End of Module 1 — SECTION B — continued
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Module 2 — Networks and decision mathematics

Question 1 (3 marks)

The graph below shows the possible number of postal deliveries each day between the Central Mail Depot
and the Zenith Post Office.

The unmarked vertices represent other depots in the region.

The weighting of each edge represents the maximum number of deliveries that can be made each day.

Cut B Cut C

CutA <
L
o
Central Zenith <
Mail Depot Post Office

7p]
XL
[
Z
a. CutA, shown on the graph, has a capacity of 10. wl
Two other cuts are labelled as Cut B and Cut C. -
i. Write down the capacity of Cut B. 1 mark o
[
o

ii. Write down the capacity of Cut C. 1 mark
o
(@]

b. Determine the maximum number of deliveries that can be made each day from the Central Mail Depot
to the Zenith Post Office. 1 mark

SECTION B — Module 2 — continued



23 2018 FURMATH EXAM 2

Question 2 (3 marks)

In one area of the town of Zenith, a postal worker delivers mail to 10 houses labelled as vertices 4 to J on
the graph below.

a.  Which one of the vertices on the graph has degree 4? 1 mark

IN THIS AREA

For this graph, an Eulerian trail does not currently exist.

b. For an Eulerian trail to exist, what is the minimum number of extra edges that the graph would
require? 1 mark

c.  The postal worker has delivered the mail at " and will continue her deliveries by following a
Hamiltonian path from F

Draw in a possible Hamiltonian path for the postal worker on the diagram below. 1 mark
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Question 3 (4 marks)

At the Zenith Post Office all computer systems are to be upgraded.

This project involves 10 activities, 4 to J.

The directed network below shows these activities and their completion times, in hours.

J,2
start

finish <
L
o
<C
(7p)
a. Determine the earliest starting time, in hours, for activity /. 1 mark -
Z
b. The minimum completion time for the project is 15 hours. "
Write down the critical path. 1 mark -
o
[
c¢.  Two of the activities have a float time of two hours. o
Z

Write down these two activities. 1 mark
o
(@]

d. For the next upgrade, the same project will be repeated but one extra activity will be added.

This activity has a duration of one hour, an earliest starting time of five hours and a latest starting time
of 12 hours.

Complete the following sentence by filling in the boxes provided. 1 mark

The extra activity could be represented on the network above by a directed edge from the

end of activity to the start of activity

SECTION B — Module 2 — continued
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Question 4 (2 marks)
Parcel deliveries are made between five nearby towns, P to 7.

The roads connecting these five towns are shown on the graph below. The distances, in kilometres, are also
shown.

Q
10
20
P
<
T T
o
< 14
12
7))
XL
- S
Z
—_— A road inspector will leave from town P to check all the roads and return to town P when the inspection is
T complete. He will travel the minimum distance possible.
- a. How many roads will the inspector have to travel on more than once? 1 mark
o
[
o b. Determine the minimum distance, in kilometres, that the inspector will travel. 1 mark
Z
@)
(@]

End of Module 2 — SECTION B — continued
TURN OVER
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Module 3 — Geometry and measurement

Question 1 (5 marks)
Tennis balls are packaged in cylindrical containers.

Frank purchases a container of tennis balls that holds three standard tennis balls, stacked one on top of the
other.

This container has a radius of 3.4 cm and a height of 20.4 cm, as shown in the diagram below.

r=3.4cm

gl

| 4
| <
! Ll
: oc
| <C

h=204cm
| 7))
i T
5 -
v Z
a. What is the diameter, in centimetres, of this container? 1 mark

b. What is the total outside surface area of this container, including both ends?
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Write your answer in square centimetres, rounded to one decimal place. 1 mark

SECTION B — Module 3 — Question 1 — continued
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A standard tennis ball is spherical in shape with a radius of 3.4 cm.

c. i. Write a calculation that shows that the volume, rounded to one decimal place, of one standard
tennis ball is 164.6 cm?>. 1 mark

ii. Write a calculation that shows that the volume, rounded to one decimal place, of the cylindrical
container that can hold three standard tennis balls is 740.9 cm?. 1 mark

iii. How much unused volume, in cubic centimetres, surrounds the tennis balls in this container?

Round your answer to the nearest whole number. 1 mark

IN THIS AREA

Ll
-
o
=
-
o
Z
o
Q

SECTION B — Module 3 — continued
TURN OVER



2018 FURMATH EXAM 2 28

Question 2 (3 marks)

Frank travelled from Melbourne (38° S, 145° E) to a tennis tournament in Ho Chi Minh City,
Vietnam, (11° N, 107° E).

Frank departed Melbourne at 10.30 pm on Monday, 5 February 2018.

Frank arrived in Ho Chi Minh City at 8.00 am on Tuesday, 6 February 2018.

The time difference between Melbourne and Ho Chi Minh City is four hours.

a. How long did it take Frank to travel from Melbourne to Ho Chi Minh City?
Give your answer in hours and minutes. 1 mark

Ho Chi Minh City is located at latitude 11° N and longitude 107° E.
Assume that the radius of Earth is 6400 km.

b. i. Write a calculation that shows that the radius of the small circle of Earth at latitude 11° N
1s 6282 km, rounded to the nearest kilometre. 1 mark

IN THIS AREA

ii. [Iloilo City, in the Philippines, is located at latitude 11° N and longitude 123° E.

Find the shortest small circle distance between Ho Chi Minh City and Iloilo City.

Round your answer to the nearest kilometre. 1 mark
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Question 3 (4 marks)

Frank owns a tennis court.

A diagram of his tennis court is shown below.

Assume that all intersecting lines meet at right angles.

Frank stands at point A. Another point on the court is labelled point B.

5.5m 6.4 m 6.4 m 55m
€ P Pl - Pt - »>
A
H 1.4m
*
i 41m
< ! 5
t |
o [ 4.1 m
< Bl - v
A
1.4 m
7)) v
E net
[
= a.  What is the straight-line distance, in metres, between point A and point B?
— Round your answer to one decimal place. 1 mark
L
-
o
— b.  Frank hits a ball when it is at a height of 2.5 m directly above point A.
o . o .
> Assume that the ball travels in a straight line to the ground at point B.
What is the straight-line distance, in metres, that the ball travels?
o Round your answer to the nearest whole number. 1 mark
(@]

SECTION B — Module 3 — Question 3 — continued
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Frank hits two balls from point A.

For Frank’s first hit, the ball strikes the ground at point P, 20.7 m from point A.
For Frank’s second hit, the ball strikes the ground at point Q.

Point Q is x metres from point A.

Point Q is 10.4 m from point P.

The angle, PAQ, formed is 23.5°.

*
' 11m
: <
i L
i o
v <
D e e L L e >
23.8m 7))
c. i. Determine two possible values for angle AQP. E
Round your answers to one decimal place. 1 mark
Z
L
e
o
—
o
Z
ii. Ifpoint Q is within the boundary of the court, what is the value of x? O
Round your answer to the nearest metre. 1 mark

End of Module 3 - SECTION B — continued
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Module 4 — Graphs and relations

Question 1 (2 marks)
The following chart displays the daily gold prices (dollars per gram) for the month of November 2017.

gold price (dollars per gram)

A

55
l / <
54.5 / /\ \ L
N N o

A\
N <
/ 7p)
54 N —
XL
/ -
A\ >
53.5 vd —
/
/
\/ -
-
53 o
A
CJ > da
5 10 15 20 25 30 4 ;
. . -
Data: Bullion Rates, <www.bullion-rates.com> o
a.  Which day in November had the lowest gold price? 1 mark Z
o
(@]
b. Between which two consecutive days did the greatest increase in gold price occur? 1 mark

SECTION B — Module 4 — continued
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Question 2 (3 marks)
The weight of gold can be recorded in either grams or ounces.

The following graph shows the relationship between weight in grams and weight in ounces.

weight in grams

700 4 /
//'
600 7
20, 567
500 pZas )
//

400 ’ -
< S
Ll 300 At
o 7/

200
< /
N 100 7
— & P weight in ounces
L 0 5 10 15 20 25
[
Z The relationship between weight measured in grams and weight measured in ounces is shown in the

equation
weight in grams = M x weight in ounces

a. Show that M = 28.35 1 mark

b. Robert found a gold nugget weighing 0.2 ounces.

Using the equation above, calculate the weight, in grams, of this gold nugget. 1 mark
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c¢. Last year Robert sold gold to a buyer at $55 per gram.
The buyer paid Robert a total of $12474.

Using the equation above, calculate the weight, in ounces, of this gold. 1 mark

SECTION B — Module 4 — continued
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Question 3 (4 marks)

Robert wants to hire a geologist to help him find potential gold locations.

One geologist, Jennifer, charges a flat fee of $600 plus 25% commission on the value of gold found.
The following graph displays Jennifer’s total fee in dollars.

total fee (dollars)
A

5000

4000
: <

Jennifer’s

3000 total fee L
o
<C

2000
(7p)
1000 L
[
> value of gold Z
0 2000 4000 6000 8000 10000 12000 14000 /o (dollars) =
Ll
: . -
Another geologist, Kevin, charges a total fee of $3400 for the same task. —
a. Draw a graph of the line representing Kevin’s fee on the axes above. 1 mark ;

(Answer on the axes above.)

[
b. For what value of gold found will Kevin and Jennifer charge the same amount for their work? 1 mark g
o
(@]

SECTION B — Module 4 — Question 3 — continued
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c. A third geologist, Bella, has offered to assist Robert.

Below is the relation that describes Bella’s fee, in dollars, for the value of gold found.

500 0 <wvalue of gold found <2000

1000 2000 < value of gold found < 6000
fee (dollars) =

2600 6000 < value of gold found < 10000

4000 value of gold found > 10000

The step graph below representing this relation is incomplete.

Complete the step graph by sketching the missing information. 2 marks
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Question 4 (3 marks)

This year Robert is planning a camping trip for the members of his gold prospecting club.
The club has chosen two camp sites, Bushman’s Track and Lower Creek.

* Letx be the number of members staying at Bushman’s Track.

* Let y be the number of members staying at Lower Creek.

* A maximum of 10 members can stay at Bushman’s Track.

* A maximum of 15 members can stay at Lower Creek.

* At least 20 members in total are attending the camping trip.

The club has decided that at least twice as many members must stay at Lower Creek than at Bushman’s
Track.

These constraints can be represented by the following four inequalities.

Inequality 1 x<10
Inequality 2 y=<15
Inequality 3 x+y=>20
Inequality 4 y=>2x

The graph below shows the four lines representing Inequalities 1 to 4.
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a. On the graph above, mark with a cross (x) the five integer points that satisfy Inequalities 1 to 4. 1 mark

(Answer on the graph above.)

SECTION B — Module 4 — Question 4 — continued
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The cost for one member to stay at Bushman’s Track is $130. The cost for one member to stay at Lower
Creek is $110.

For budgeting purposes, Robert needs to know the maximum cost of accommodation for both camp sites
given Inequalities 1 to 4.

b. Find the total maximum cost of accommodation. 1 mark

¢.  When Robert finally made the booking, he was informed that, due to recent renovations, there were
two changes to the accommodation at Lower Creek:

¢ A maximum of 22 members can now stay at Lower Creek.

* The cost for one member to stay at Lower Creek is now $140.

Twenty members will be attending the camping trip.

Find the total minimum cost of accommodation for these 20 members. 1 mark

END OF QUESTION AND ANSWER BOOK
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Further Mathematics formulas

Core — Data analysis

standardised score ;=222
Sx
lower and upper fence in a boxplot lower Q,—-1.5xI0R upper O, + 1.5 X IOR
B S -
least squares line of best fit y=at+bx, where b=r . and a=y—bx
X
residual value residual value = actual value — predicted value
seasonal index seasonal index = actual ﬁ Sl
deseasonalised figure
Core — Recursion and financial modelling

first-order linear recurrence relation u, = a, u,, =bu, +c
effective rate of interest for a roY

. . e =1 1+ —1|x100%
compound interest loan or investment Teffecive {( 100n) ] 8 °

Module 1 — Matrices
. . a b ab
determinant of a 2 X 2 matrix A= , det 4= =ad —bc
c d cd
. . 1 1 |(d —b
inverse of a 2 X 2 matrix A = , where detA#0
detA|—c a

recurrence relation S, = initial state, S, .,=TS,+B

Module 2 — Networks and decision mathematics

Euler’s formula vtf=e+2




Module 3 — Geometry and measurement

FURMATH EXAM

area of a triangle

A=%bcsin(9°)

Heron’s formula

A= \/s(s —a)(s—b)(s—c), where

1
=_ +b+
N (d C)

) i a b ¢
sine ruie sin(4)  sin(B) sin(C)
cosine rule a*=b>+ c? - 2bc cos (A)

circumference of a circle 2r
length of an arc Fx 2 x0°
180
area of a circle Tr
90
area of a sector r? x
360
4 5
volume of a sphere 3 Tr
surface area of a sphere Anr?
1,
volume of a cone 5 wr-h

volume of a prism

area of base x height

volume of a pyramid

1
5 x area of base x height

Module 4 — Graphs and relations

gradient (slope) of a straight line m= DTN
X2 =5
equation of a straight line y=mx+c

END OF FORMULA SHEET
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