Algebraic modelling —modelling linear relationships

Student Book - Series L

Contents

Topics _ Date completed
Topic 1 - Tables of values ]
Topic 2 - Straight line graphs _ 1
Topic 3 - Independent and dependent variables _
Topic 4 - Graphs of linear functions I
Topic 5 - Gradients Y A
Topic 6 - Meaning for gradient and vertical intercept _
Topic 7 - The graph of y =mx + b /]
Topic 8 - Graphs involving variation Y A
Topic 9 - Stepwise and piecewise linear functions _
Topic 10 - Conversion graphs ]
Topic 11 - Graphical solution of simultaneous equations ]
Topic 12 - Lines of best fif R A

Practice Tests

Ny
|

Topic 1 - Topic test A _

_
|

Topic 2 - Topic test B —

Author of The Topics and Topic Tests: AS Kalra

Algebrale modeliing - modelling linear relotionships
Mathletics Instant Workbooks — Series L Copyright @ 3P Leoming



Algebraic modelling - modelling linear relafionships

Topic 1 - Tables of values

Question 1 Complete each table of values.

a y=x+1 b y=2x-1 c y=2x+1
X ¥ X y X y
0 -1 -2
1 0 0
2 1
3 2 3

d y=x+3 e y=2+1 f y=3x-2
X y X y X y
-2 -3 -5
-1 -1 -2
0 0 0

1

Question 2  Complete each of the following.

a p=2g-3 b C=d-5 c n=2-m
Jii q ¢ d n m
-1 -1 -1
0 0 0

1

2 2 2

d x=5t+6 e h=4x-3 f x+y=4
X t h X X y
-1 -1 -1
0 0 0
1 1
2 2 2
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Algebraic modeliing — modelling linear relationships
Topic 2 - Straight line graphs

Question 1 Complete each table of values and then graph the equation on the number plane.

a y=x-1 b y=3x C y=2x+2

0|t} 243 x |0 1]2]3 x ol 1(2]3
Y y Y

Ve y{ Y4

{3 0 [+3

5 E] 5

4 4 4

3 3 3

Z Z i
- 1 -+ 1 > < 1 -
B-b e 012346 b x B P2 R ASTHEIO R - A3 '-1012345’E

4

rs 2] Fe

b & F3

L] 4] A

£ = 5

] ] k]

Question 2 Complete each table of values and then graph the equation on the number plane.

a x=2 b y=3 c y=x
0 1 2 3 0 1 2 3
y|loj1]2]1]3 y y
vi y4 v
1] (] <]
5 5 5
Z Z %
3 3 3
7 2 ?
- 1 - 1 - - 1 .
n GIPN0I1234b 6 X 53432~_1012345:? ‘-432—&0123457
T
Lo F2, T
Fr 3 £3
7 g 1%
15 15 5
_Qr - '6\|r
QuesTION 3

a On the same number plane, graph the following equations by first completing the tables of values,

y=x-3

vh
R
<3
X z
3
¥ i
- 1 -
- - »
y=-x+3 EFAT2RIREED T
4
3|
X %
S
Y &

b What are the coordinates of the point of intersection of y = x -~ 3 and y = —x + 37
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Algebraic modelling - modeliing linear relationships

Topic 3 - Independent and dependent variables

Question 1 Consider the equation € = 51 + 3.

a  When drawing up a table of values, for which variable {C or ) do we 1
choose different values?

b Which is the independent variable?

Which variable depends on the independent variable?
d Which is the dependent variable?

e Draw up a table of values for (=5n+3,n20

f Graph C = 51 + 3 on the axes provided.

QuesTion 2  Determine which is the dependent and which the independent variable for each equation.

a y=4x-1 b P=6-2k ¢ x=3t+17
independent: . independent: independent:
dependent: dependent: dependent:

QuesTion 3 Complete each table of values and graph, remembering to correctly label the axes.

a p=2qg+4 b Cc=k+8

oj1]2]3] ol1]2]3
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Algebraic modelling — modelling linear relationships

Topic 4 - Graphs of linear functions

Question 1 Elizabeth drew the following graph to give the weekly cost of 40
running her car. 35 ]
30 H
a What is Elizabeth’s weekly cost if she travels 400 km? P
b One week Elizabeth calculates her weekly cost to be $37.50, How many 815
kilometres did she travel that week? __ 10
5
What is the cost if Elizabeth does not travel at all?

s . , , 100 200 300 400 500 600
d Why is this cost {in part c) not $0. Briefly explain. Distance in kilometres

QuesTion 2 A truck will deliver fuel for $1.15 per litre plus a $100 delivery charge.
a Complete the table.

Amount of fuel (litres) | 500 | 1000 | 1500 ; 2000

Total cost

b Draw a graph to show the cost for amounts of fuel up to 2000 litres.

¢ Dale pays $2170 for a fuel delivery. Use the graph to find the amount of fuel he received.

QuestioN 3 A car's petrol tank hotds 60 litres of fuel
when full, Felicity fills the tank and drives
400 km. She then fills the tank again and
finds that it takes 25 litres of petrol.

a Assuming that the car uses fuel at a constant rate, draw
a graph showing the amount of fuel in the petrol tank for '
each kitometre travelled.

b What restrictions must be put on the graph? Briefly comment.
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Algebraic modelling — modelling linear relationships

Topic 5 - Gradients

Question 1 State whether the gradient of the line { will be positive or negative.
a v b v c vy d v
! {
!
> X
! x g

QuesTion 2 Find the gradient of each line.

a Yi 4 b X Y4 c Yi
8 T17 k! 0 /
EHF 5 E
7 7
3 3
Ea Nz pi
- < i j|
WA 2,1312341355‘( ‘55432}}012345’67 E R B IR 5
-7 [~ 4
VT 3 B /1T
2 4 3
ye ¥ 5 Y B
FARS AR '
d Y ¢ Ya f Ya 4
{r & 13
5 5 5 ;
I L] 4]
3 E] 3 F,
< I - I . < 1 -
s 3_2-}101236534\' b 15144 2%01234567 "354-"2*51‘0 23l Ex
Sra oo rq
31 f~d 3] [,
L %
b . £
py _q ‘ -
g Y h ¥4 1 N Yi
{3 [+ h 4]
5 5 5
4 4| N &
3 3
2 2|
- 1 ~ - 1 - <
REER -_101 BEHHX B {514 2~101236557( B {5443 E-‘{ AR
Lo K - -
13 3 - Y
.l' A4 -
= ™ [ -
-q _q "
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Algebraic modelling - modelling linear relationships

Topic 6 - Meaning for gradient and vertical intercept

Question 4 Liam receives a fixed amount of pocket money each week. In addition, if Liam chooses to help
his mother she gives him an extra amount per hour for the time spent. The graph shows the
amount of money Liam might receive in pocket money each week.

a What is the intercept on the vertical axis?

4
b What does the intercept on the vertical axis represent? 20+
5 15
3
g
¢ What is the gradient of this line? 2 10f
8
5
d What does the gradient represent? e e,

Time (houis}

QuesTion 2 Dorfan intends to ride a bicycle from Aden to Barton to raise money for the local hospital. The
graph shows his expected distance from Barton in kilometres over time (in hours).

a What is the intercept on the vertical axis?

b What information does this intercept tell us?
d 4

¢ What is the gradient of the line?

d What information does the gradient tell us?

e What is the equation of the line?
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Algebraic modelling - modelling linear relationships
Topic 7 - The graph of y =mx + b

Question 1 For each given equation, write down the gradient and y-intercept.

a y=2x+7 b y=3x+1 c y=7x
gradients — gradient; . gradient:
y-intercept: y-intercept: . y-intercept:

d y=4x-3 @ y=1x+6 f y=x+4

2
gradienty — | gradienty gradient:
y-intercept: . y-intercepty _ y-intercept:

g y=-3x+38 h y=-x-5 i y=11- 2
gradient: _ gradient: gradient:
y-intercept; . yintercept: y-intercept:

QuesTion 2  Find the y-intercept and the gradient and hence sketch the graph of each line.

a y=3x+2 b y=2¢x-1 c y=3x-5
Ya Vi YA
& % [
i : i
3 3 3
F 7 2
- 1 . _ < 1 .
% B 43322-0,10 12 % % b-b 1] 710 12[3[a6 6 % X H-b b 3-2-:110 1[213[4b b
k2 B k2
|3 13 F3
% 17| =
15 5! S
3 L B
-y vy -y
d y=x e y=-2x+1 f =1yiy
2
Y ¥ya Yi
) i B
5 ) 5
] 4 %
3 3 3
A § 2
1 - - - 1
RO = RETEN (R (151K ) A E BRI PITZ 3G % A PAEEEE £ Y
= 4 21
- 3 -3
5 -4
o 15 54
- B -
¥ -y -y Y
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Algebraic modelling - modelling linear relationships

Topic 8 - Graphs involving variation

Question 4 It is known that y varies directly with x. When x = 5, y = 30.

a Draw the graph of y against x,

35
30
25
20
15
10
5

b Find the gradient of the graph.

¢ Write the equation connecting x and y.

0 1 2 3 4 5 6

QuESTION 2 A car is travelling at a constant speed. It travels 80 m in 5 seconds.

a Draw the graph of distance against time.

b What distance would the car travel in 3 seconds? 140
120

100
80
60
40
20

¢ How many seconds would it take the car to travel 120 m?

Distance (m)

0 1 2 3 4 5 [ 7 g 9
Time {sec)

QuesTion 3 The pay Sally earns in a day is directly proportional to the number of hours she works. For an 8
hour day she receives $120.

a Draw the graph of pay against hours worked.

b Write an equation connecting pay and hours worked. ol

140+
120

1601

Pay ()

80
60

¢ For how many hours would Satly need to work to earn $907 40t
20

1 1 ] 1 1 i 1 1y

Hours worked
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Algebraic modeliing - modelling linear relationships

Topic 9 - Stepwise and piecewlse linear functions

Question 1 The step graph shows parking charges at a parking station. $10.00 o— >

Use the graph to answer the following questions. l
a What is the cost of parking for one hour? o $750 )
b For how long can you park for $7.50? 5 $5.00 —o—&-

i
¢ What is the cost for 22 hours of parking? a
2 $2.50

d What is the parking cost for 5 hours?
e What is the maximum cost shown on the graph? e 1t 2 3 4 5 6

Time {hours)
QuesTion 2 The cost of hiring a small car for a day is $55 plus 30 cents per kilometre over 200 km travetled.

a Complete the table of values,

Distance travelled (km) 0 50 100 | 150 | 200 | 250 | 300 | 350 | 400
Total cost ($)

b Draw a graph of the cost. ;

404
20f

1 1 1 1 ] i L 1 1 L E——

0 50 100 150 200 250 300 350 400 450 500 550 600'
Distance travelled (km)

¢ Dion hired the car for one day and paid $160. How far did Dion travel that day?

QuesTioN 3 Calls to a certain information service are charged at 15 cents connection fee plus 45 cents per
minute or part thereof. (So a call lasting 30 seconds will cost 60 cents, 15¢ plus 45c¢ for the part
of a minute.)

a How much wili a call cost that tasts:
i 1 minute il 2 minutes

iii 1!/, minutes

b Show the charges on a graph.

Algebrale modelling — modeiling linear relationships
Mathletics Instant Workbooks ~ Seres [ Copyright @ 3P Leoming 9



Algebraic modelling — modeling linear relationships

Topic 10 - Conversion graphs

Question 1 The conversion graph on the right changes students’ test 100

marks out of 150 to percentages. Use the graph to answer 99

the following questions. L&

a A student obtains 120 marks out of 150. What percentage is this? g Zg

g 50

b As 50% is a pass mark, how many marks out of 150 must a student 5 ‘:g

obtain to pass? 20

¢ A distinction mark is 80% or better. How many marks are needed, out 10
of 150, to gain a distinction? 0 15 30 45 6075 90 105120135150

T k out of
d A student has to be demoted to a lower class if he gets 30 marks or est mark out of 130

less out of 150. What percentage is this?

QuesTion 2  When Nelly was planning her overseas trip, one hundred
Australian dollars ($AUD) was worth 72 U.S. dollars ($US}. 00

a Use this fact and the fact that the graph goes through the origin 50
($0 AUD = $0 US) to draw a straight line graph.

Use the graph to answer the following questions. g 80
b What was the value in U.S. dollars of $75 AUD? ' 40
2

¢ What was the value in Australian dollars of $40 US?

o 20 40 60 80 100
$AUD

QuesTion 3 A graph to convert degrees Celsius (°C) to degrees Fahrenheit (°F) is a straight line graph.

a Use the fact that freezing point is 0°C or

32°F and that boiling point is 100°C or 360
212°F to draw the conversion graph. 320
280
240

b Debbie finds an old recipe for a ginger cake. 200
1t needs to be cooked at 325°F. At what <
temperature, (°C), should Debbie set her %0
oven to cook the ginger cake?

120

80

40

. . 0
¢ The forecast temperature is 35°C, What is 20 40 60 80 100 120 140 160 180 200°C

that in degrees Fahrenheit?

Algebrale modelling - meodeiling linear relotionships
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Algebraic modelling — modelling linear relationships

Topic 11 - Graphical solution of simultaneous equations

QuesTion 1 The graph shows the cost charged by two different companies to cater for a party. In each case
the total cost ($C) depends on the number of people attending (n).

a For what number of people attending do the 2 )
companies charge the same amount? $6640 A
/ b
$560 -
b  What is the total cost then? /
¢ If9 people are to attend the party, what company ¥4 A
would you recommend? Justify your answer.
$400 /f’
A
$320 //
$240 vat
/
d If 24 people are to attend the party, what is the p Yy
difference in the cost per person between the 316 7 /
two companies? /
$80 /
6 3 6 s 1 1 18 21 %

QuesTion 2 For producing up to 30 items, the cost to a factory is $100 plus $30 for every item. The factory
receives $35 for every item sold.

a Complete the table of values.

Number of items 0 5 10 15 41100

Total cost ($) $1000

Return from sales ($) $900

b Show both the total cost and the return on the graph provided §800

at right. $700

¢ The factory ‘breaks even’ when the total cost and the return $600
are equal. How many items does the factory need to produce

to break even? $500

$400

d How many items do you recommend the factory produce? +300

Justify your answer. $200

$100

5 10 i5 20 25 30
Humber of items

Algebralc modelling — modeliing linear relalionships
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Algebraic modelling - modelling linear relationships

Topic 12 - Lines of best fit

QuesTion 1

A piece of elastic string is fixed at one end and different masses
are hung on its free end. The results are shown in the table.

Mass (g)

0

5

10

15

20

25

30

35

Length of
elastic {cm)

10

14

20

24

28

33

37

42

a For this information, plot the points.

b Draw a line of best fit.

¢ Use the graph to estimate the length of the elastic when the mass attached

weighs:
i 12¢

ii

40 g

Length of elastic (cm)

50

45

3

40

3:

30

25
20
15
10

5

0 5 10 15 20 25 30 35 40 45 50

Hi 50 ¢

Mass (g)

d Use the graph to find which mass would need to be attached to make the length of the elastic 30 cm.

Question 2 The table shows the number of mistakes found in John’s
examination papers.
Pages (P} | 3 | 5| 6 |9 101217
Errors (E) 619111 |15721 |25 34
a Plot these points on the number plane.
b Draw a line of best fit.
¢ Find the equation of this line.
d Use this equation to estimate the number of errors in an examination paper

of 20 pages.

e Also using the equation, find the average number of errors per page.

QuesTiON 3

Time (s)

0

10

20

30

40

50

60

Temp. (°C)

16

27

39

50

60

71

80

Draw a line of best fit.

Q. 0 o o

Algebralc modelling - modeiling linear relationships

Plot the points on the number plane.

Estimate the temperature of water after 25 seconds.

At what time would you expect the water to boil (i.e. to reach 100°C)?

Number of errors

100

Temperature (°C)

pMathletics Instant Workbooks - Series L Copyright @ 3P Leaming

40
36
32
28
24

20

16

12

8

4

02 4 6 81012 1416 1820

Number of pages

The table shows the temperature of water in a kettle, measured at intervals of 10 seconds.

90
80

70

60

50

40

30
20

10

0 10 20 30 40 50 60 70 80 90100

Time (sec)

12



Algebraic modelling — modelling linear relationships
Topic Test | PART A

Instructions  This part consists of 10 multiple-cheice questions
Each question is worth 1 mark
Calculators may be used
Filf in only ONE CIRCLE for each question

Time allowed: 30 minutes Total marks = 30

1 The equation of a linear graph with a y-intercept 3 and gradient -1 is:

@ y==x-3 B y=-x+3 © y=3x-1 ® y=-3x-1
2 The line y = 2x passes through the point:

@ (o, -1 ® (0, 0) © (01 ® (0, 2)

3 The liney = 2x - 2 has:

(&) gradient 2 and y-intercept 2 gradient -2 and y-intercept 2
(© gradient 2 and y-intercept -2 ® gradient -2 and y-intercept -2
4 The gradient of this line is: v
6 //
2 ]
£ 1 5 -
® 2 ® ;
P
3 e
© 1% ® 2 2
1
o] 71 2 3 4 5 6 x
5 The cost of sending parcels by post for different masses is shown
in the step graph. Two parcels weighing 1 kg and 3.75 kg are sent
separately to the same address. :1'80 I
1.60
How much would have been saved by sending them together? o $140
@ 40c 60c o 12
$1.00)
© 8oc Oy $1.00 R
Weight {kg)
6 The solution of these two simultaneous equations is: V4
6
@ x=3andy=4 ® x=6andy=38 5t
4t
© x=4andy=3 @ x=8andy=6 3r
N
Wt
ol 1234546 78x

Algebraic modelling - modelling linear telationships
Mathletics Instant Workbooks — Series L Copyiight @ 3P Leaming 13



Algebraic modelling — modelling linear relationships
Topic Test

PART A

7 The equation of this line is:

10

@y=—;—x+1

© y=x+2

Which is the graph of y = 2 - x?

® it

AT/ 2 3

-2 -1 9

-1t

2T

miles.

1 2&?

9 This conversion graph has been drawn to convert kilometres to

90 miles is approximately:

@) 55 km
© 145 km

For the equation h = 20t + 50, consider the following statements:

I his the independent variable

II tis the dependent variable

Which is correct?

@ I only

® II only

® y=2x+1

[ XTI ST -

=

® 75 km
® 175 km

(© both I and II

N

Miles

150

125%

100+

wt

40

1 ] 1
120 160 200 240
Kilometres

@) neither I nor II

Total marks achieved for PART A 10

Algebraic modelling - modelting linear relationships
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Algebraic modelling - modelling linear relationships:
Topic Test PART B

tnstructions  Show all necessary working

Total marks = 35

$1 For the equation y = 4x + 1:

a complete the table of values 2 marks

o1 1])2]3

Y
b graph the line on the number plane provided. 2 marks
¥y
25|
0 5
12 For this line find:
¥ i
a the gradient 1 mark sk
4 -
3 L
b the y-intercept 1 mark '
2 a0 1 2 3 & 5 x
-1p
¢ the equation of the line. 1 mark . o

Algebralc modelling - modelling finear relaifonships
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Algebraic modelling — modelling linear relationships
Topic Test PART B

13 Grace makes batches of home-made lemonade which she sells to her friends by the jug. Grace has calcutated
that the cost of producing the jugs of lemonade is $8 plus $3 for every jug.

a

b

Complete the table of values 2 marks

Number of Jugs ¢ |t1t]2]3

Cost {$)
Draw a graph of the cost on the number plane provided. 2 marks
70
60
50
40
30
20
10
-1 2 3 4 5 10 15 20 >
What is the intercept on the vertical axis? Briefly explain what this represents. 2 marks
What is the gradient of the line? Briefly explain what it represents? 2 marks
What is the cost of producing 12 jugs of lemonade? 1 mark
The total cost of a batch Grace made was $56. How many iugs did this batch contain?
1 mark
If Grace sells the lemonade for $4 per jug, draw the graph of her return from sales on the same number
plane. 1 mark
Where do the two lines intersect? Briefly explain what this means. 2 marks

Fotal marks achieved for PART B 20

Algebraic modelling -~ modelling linear relationships
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Answers — Algebraic modelling — modelling finear relationships

Page 1

2 a 1,1%,2, 2? b 4,567 ¢ 3,2,1,0 d

1 a 1,2,3,4 b

Page 2 1 a {0,-1), (1,0} {2 1}, (3. 2}
YA
5
B
g
3
2
a i il
Felsbsbal-zlipTt B ¥ asl6] x
2]
L3
Ls
Ls
-6
4
< {0, 2), (1, 4) (2, 6) (3, 8)
LS Y
5
5
Z
3y
e L FHHE B
-1
I
3
—4
-
4
b (0. 3), (L 3), (2, 3), (3. 3)
Yh
3
5
%
3
2
- 1 -
GonEFECREEDED
-3
=
-
-4
Y

-3,1,57 d 1,23

21, -2 e

4

r

5

b (0,0} (1. 3}

P
13435 ¢ 5432
2 4

4

(2,6} 3. 9
v

-5,-1,1,3 f -17,-8, -2, 4

6
s |f
£
3
17
< 1 —
e EE TR ARADEN
¥
k2
3
i
| Is
-5
Y

a (2,0), (@,

1), (2, 2), {2, 3)
Y4

B
5
4
3
2
- 1 »
G EEE EEEED £ (3
-3
.
K
Y

{6, 03, {1, 1),

L

>

=1

3 a (0,-3), (1 -2), (2, -1), (3, 0); (0. 3), (1, 2), (2,1, (3,00 b (3 0)

Dependent variable

Yi

b

3

3

2

1
ar 3 RS S DR IR

B

=

&

—5

r;

L 4

Page 3 1 a n b n ¢

C [aTo | 2]2]3]4]s
C 3 g |13 |18 | 23| 28

Algebrale modelling — medelling linear relationships
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Answers — Algebraic modelling — modelling linear relationships

f Oy 2 axy b kP ¢ bLx
30 4
254
20
15 4
10 4
5
. s en
1 2z 3 4 5
3 a|glo|1]21]3 b 1213
pl4|6]|8]10 8|9 10|11
Py €4
10 1
8 12 "/
6 7
41 51 '
21 31
i i I—— SN " VIS E Y k
1 2 3 4 ° 1t 2 3
Page 4 1 a $30 b 550km ¢ $10 d Registration and insurance are fixed costs and need to be paid even if no
travel was undertaken.
2 a b ¢ 1800L
Amount of fuel (L) | 500 | 1000 | 1500 | 2000 2400
Total cost ($) 675 | 1250 | 1825 | 2400 2200 1
2000
1300 |
1660
a
& 1400 1
o
= 1200
2
2 1000
200
600
400
200 -

200 400 £0C 200 1000 1200 1400 1600 1800 2000
Arsount of fuel (L)

3 a b The graph could not pass 960 km if the car was not refilled, that is
the limit for 60 litres of petrol

2

— B

£
=
1

hy
o

Amount of petrol (L
L
[~

—-
o
2

160 200 300 400
Distance {km)

Algebraic modelling - modelling linear relationships
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Answers — Algebraic modelling — modelling linear relationships

Page 5 1 a Positive b Negative ¢ Positive d Positive 2 a »35— b —-% ¢c 2 d —% e 1 f 2
g -1 h 11 =2
Page 6 1 a 5 b The fixed amount of the pocket money per week, $5 ¢ 2 d Liam's mother pays him $2 per hour

when he helps her 2 a 90 b Baiton is 90 km from Aden. ¢ -15 d Dorian rides at a constant 15 km/h
e d=-15t+90

Page 7 1 a 27 b 3,1 ¢ 70 d4-3 e %,5 f 1,4 g -3,8 h -1,-5 i -2, 11

2 a 2,3 b -1, 2 ¢ -5 3
Yh YA Yh
5 6 [ & 7
5 5 7 H ¥
3t/ 5 4 3
3y 3 3 i
7 2} ¥ ATV
- f - - 1 > - 1 >
REFSLEESEHEE DB XE] hEFAREREIABAROE Y] CEEFEA A I EEEG %
| -1
ir & =
7 = 4/
i AE w:
I 3 -5 ,
a3 -§ -
Y Y Y
d 1
0,1 e 1,-2 f 4, =
2
17 Yi Y
6 % %
5 5 5
4 7
3 3
2 2
- 1l > - 1 . P 1
'6'54'3"ﬁ°12345 x R EEE LR EECE “EERBEe[ 12345 x
= A E
- 2 -1
- 3 X e
— -4 -4
,; ‘: \ =
§ - -
i ¥ ¥
Page 8 1 a v, b m=6 ¢ y=06x
35
30
25 4
20 -
15 7
0.
5
P T T SRR
12 3 4 5 &
2 a b 48m ¢ 753
1404
120
E 100
8 804
=
£ 60
=]
401
20+
N S S S
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Answers — Algebraic modelling — modelling linear relationships

3 a 160 3 b P=15t ¢ 6 hours
140
120
100 7
= 80
[
60
40 4
20 -
T 2 3 4 5 6 7 8
Hours worked (t)
Page 9 1 a $50 b 3hours ¢ $7.50 d $10 e $10
2 a
Distance (km) ¢ 50 100 | 150 { 200 | 250 | 300 | 350 | 400
Totat cost ($) 55 55 55 55 55 70 85 100 | 115
b ¢ 550 km
200 -
180 -
150
Z 140
gizu-
= iog-
g
2 80
60
40 4
207
50 100 150 200 250 300 350 400 450 500 550 600
Distance travalled (km)
» . Eas -
3 a § 60c i $1.05 fii $1.05 b 300 |
250 |
o—e
a2.(:»:)_
¥ 150 ] Oo—s
100 O—e
0.50 5—
1oz o3 4 s
Time (min)
Page 10 1 a 80% b 75marks ¢ 120 marks d 20%
2 a 4 b $54 U5 ¢ $56 AUD
100 4
80«
% 50
oy
40
20 4
w0 @ 60 & 160
$ AUD
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Answers — Algebraic modelling - modelling linear relationships

Page 11 1 a 16people b %440

2

Page 12 1 aandb .4

a

)

360
320
280
2401

U 200
160
120
80
40

1 ] I 1 t

°C

I T

20 40 60 80 100 120 140 160 180 200

b 162°C

¢ 95°F

¢ Company A, it is cheaper by $35 d  $1.67 per person

Number of items

0

5

10

15

Total cost ($)

100

250

400

550

Return from sales (3)

175

350

525

1100 1

T Total cost

2007 Return from sales
100

1 I 1 1 i

5 1 15 20 2%
Humber of items

Length of elastic (cm)
34
W

30

¢ 20 items

d The maximum profit will be made when 30 items are

produced, provided they are all sold

k.

Mass {g)

] 1 1 L1 R T S
5 10 15 20 25 30 35 40 45

P

¢ i 21em {i 47cm i s6em d 22g
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Answers — Algebraic modelling — modelling linear relationships

¢ E=2p d 40errors e 2 errors/page

| I S SN SN S
2 4 6 8 10 12 14 16 18 20

¢ 44°C d 785

M Fl ‘ Fl 1 ! ! ' i L

10 20 30 '40 50 60 70 80 90 ‘.lﬁ’Or

18 283 ¢C4AGS5CG6C 7B S8C9CI10 D 11 a 15913
12a%b2cyz—§—x+2 13 a 8, 11, 14, 17

¢ 8, 38 is the fixed cost of making a jug of lemonade d 3, $3 is the
additional cost per jug of lemonade e $44 f 16 jugs h The lines
intersect at {8, 32); the break-even point is where 8 jugs of lemonade are
produced and sold

2 aandb 1
36 1
324
o 28
o
524 4
5 20 -
2
£ 16 1 .
217
8 4 (]
4]
L vl i 1
Humber of pages
3 aandb 4
100 1
go_
20-
& 701
o 60
=
£ 504
& 04
B 40
& 301
204
10+
Hme (s}
Pages 13-16
b ¥
254
201
151
104
5
1 F4 3 4 5 [}
bandg 4
70
60 -
50
= 40 -
304
Cost
20 7
10 4 Return on sales

2

i

6 & 10 iz 14 16 18 20
Humber of jugs
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