Chapter 9 Linear Relations
Section 9.1  Analysing Graphs of Linear Relations
Section 9.1
Page 337
Question 4
a) The patterns can be described in the following ways:

· One step has a height of 20 cm, two steps have a height of 40 cm, three steps have a height of 60 cm, ….
· The points appear to lie on a straight line.

· To move from one point to the next, go one unit horizontally and 20 units vertically.

· The total height increases by 20 cm for each additional step.
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b)
c) The graph shows that the height increases by 20 cm for each step. Let n represent the number of steps. The height is represented by 20n.

Height of ten steps = 20(10)

                              = 200

The height of ten steps is 200 cm.

Section 9.1
Page 337
Question 5
a) The patterns can be described in the following ways:

· One teacher can supervise a maximum of six students, two teachers can supervise 12 students, three teachers can supervise 18 students, ….

· The points appear to lie on a straight line.

· To move from one point to the next, go one unit horizontally and six units vertically.

· The number of students increases by six for each additional teacher.

· The pattern starts with one teacher and increases to four teachers.
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b)  
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c) The graph shows that the maximum number of students increases by six for each supervising teacher. Let t represent the number of teachers. The maximum number of students who can go is represented by 6t.

Maximum number of students for eight teachers = 6(8)

                              



      = 48

A maximum of 48 students can go on the field trip.
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Question 6
a) The patterns can be described in the following ways:

· One hundred grams of banana chips can be purchased for 60 cents, 200 grams can be purchased for 120 cents, 300 grams can be purchased for 180 cents, ….

· The points appear to lie on a straight line, so the graph shows a linear relation.
· To move from one point to the next, go 100 units horizontally and 60 units vertically.

· The quantities of banana chips range from 0 g to 400 g.
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b)
c) Yes, it is possible to have points between the ones on the graph. For example, a shopper could purchase 150 grams of banana chips. The point could be shown between (100, 60) and (200, 120).
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Question 7
a) The patterns can be described in the following ways:

· One cube has a height of 2 cm, two cubes have a height of 4 cm, three cubes have a height of 6 cm, ….
· The points appear to lie on a straight line, so the graph shows a linear relation.
· To move from one point to the next, go one unit horizontally and two units vertically.

· The number of cubes varies from one to three.

· For every increase of one cube, the height increases by 2 cm. 
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b)
c) No, it is not reasonable to include a value of 2.5 for the number of cubes. The number of cubes must be whole numbers.
Section 9.1
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Question 8
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a)
b) The y values are double the x values. Place the next three points in the table: (4, 8), (5, 10), and (6, 12). 
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c) The patterns can be described in the following ways:

· The y-value is twice the corresponding x-value.

· The points appear to lie on a straight line, so the graph shows a linear relation.

· To move from one point to the next, go one unit horizontally and two units vertically.

· For every increase of one in the x-value, there is an increase of two in the y-value.

d) The value of y when x equals 9 is 18, since y = 2x.

Section 9.1
Page 338
Question 9
[image: image19.png]


[image: image20.png]12




a)
b) The hourly rate of pay is $15 per hour. The graph shows that the gross pay increases $15 for every hour worked.

c) It is possible to have points between the ones on the graph. An employee could work for three and a half hours. If t = 3.5 hours, then a point could be shown between (3, 30) and (4, 40).

Section 9.1
Page 339
Question 10
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a) Yes, it should be possible to purchase two sugar flowers. Since the cost is given for one flower, you can buy two single flowers.
b) There could only be one point between the two points on the graph at (2, 60). The number of sugar flowers must be whole numbers.

Section 9.1
Page 339
Question 11
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a) The x-value is 40 and the y-value is 2. Therefore, the coordinates for point W are (40, 2).

b) The number 40 represents the amount of money invested in dollars. The number 2 represents the amount of interest earned by the $40 investment after one year, in dollars.
c) The patterns can be described in the following ways:

· For every increase in $20 invested there is an increase of $1 in interest.

· The points appear to lie on a straight line, so the graph shows a linear relation.

· To move from one point to the next, go 20 units horizontally and one unit vertically.
d) For each $20 invested there is $1 of interest. 
     For $180 invested the interest will be


= 180 ÷ 20


= 9

The interest earned will be $9.

Section 9.1
Page 339
Question 12

a) Read off the ordered pairs on the graph to determine the first missing value in each column. For the remaining values, use the relation that the perimeter is four times as large as the side length for a square. 
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b) The patterns can be described in the following ways:

· For every increase of 1 cm in the side length, there is an increase of 4 cm in the perimeter.

· The points appear to lie on a straight line.

· To move from one point to the next, go one unit horizontally and four units vertically.

c) Yes, the side length of a square does not have to be a whole number. For example, a square could have a side length of 1.7 cm.

d) Yes, the graph represents a linear relationship because the points lie in a straight line.
Section 9.1
Page 340
Question 13
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a)
b) The patterns can be described in the following ways:

· For every increase of 100 g of apricots, there is an increase of 75 cents in cost.

· The points appear to lie on a straight line.

· To move from one point to the next, go 100 units horizontally and 75 units vertically.

· The cost ranges from 75¢ to 300¢.

c) Answers will vary. Example: By visual inspection of the graph, it appears that the cost of 350 g of apricots would be 260¢.
d) To find the actual cost of 350 g of apricots, determine the number of 100-g amounts in 350 g:


350 ÷ 100 = 3.5
Since the value of 100 g of apricots is 75¢, the value of 350 g is

75 × 3.5 = 262.5

The cost of 350 g of dried apricots is 263¢.

e) Calculate the difference:

263 – 260 = 3

The difference between the actual cost and the estimated cost for 350 g of dried apricots is 3¢.

Section 9.1
Page 340
Question 14
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a)

b) The patterns can be described in the following ways:

· Two boxes of almonds yields a profit of $1, four boxes produce a $2 profit, six boxes produce a $3 profit, ….

· The points appear to lie on a straight line.

· To move from one point to the next, go two units horizontally and one unit vertically.

· There is an increase in profit of $1 for every two boxes of almonds sold.

· The profits range from $1 to $4.

c) Reading off the graph, the profit for two boxes sold is $1.
d) The value of P is $1 when the value of b is 2. This is the same value as in part c), since both questions refer to the same point on the graph.
Section 9.1
Page 340
Question 15
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a) In the ordered pair (2, 80), the coordinate 2 represents the time, in minutes, that Tom types. The value 80 represents the number of words that Tom typed in two minutes.
b) Point A appears to have an x-coordinate of 1 and a y-coordinate of 40. Therefore, the typing speed would be 40 words per minute.
c) Yes, the graph represents a linear relation because the points appear to lie in a straight line.
d) Answers will vary. Example: No. Fatigue, error correction, or distractions can affect typing speed.
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Question 16
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a)
b) Yes, the graph appears to represent a linear relation because the points lie on straight line.
c) No, the rate cannot continue to increase at this same rate with more and more studying. Alana’s test scores will reach 100% after five hours of studying. It is not possible for her success rate to improve beyond 100%.
Section 9.1
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Question 17
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a) After one hour of work, Susie earns $38. She collects $30 for her monthly clothing allowance and $8 for her hourly wage. Therefore, the set of red data points corresponds to Susie’s wages.
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b)
c) Each set of salaries can be extended until a common wage appears. Add 10 to each successive wage for Mario and add 8 to each successive wage for Susie.
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Hours:   1   2    3    4    5    6    7     8     9    10    11    12    13    14    15    16
Mario:10, 20, 30, 40, 50, 60, 70,  80,  90, 100, 110, 120, 130, 140, 150, 160….
Susie:  38, 46, 54, 62, 70, 78, 86, 94, 102, 110, 118, 126, 134, 142, 150, 158….
If both people work 15 hours, they will each earn $150. The point on the graph that corresponds to this set of values is (15, 150).

Alternate strategy:
Solve the question algebraically.
Let h represent the number of hours that each person works.

Susie’s wages are determined by the equation wages = 8h + 30

Mario’s wages are determined by the equation wages = 10h
The point where their wages are the same is where these two expressions are equal.


8h + 30 = 10h
Solve for h:


8h +30 – 8h = 10h – 8h


               30 = 2h
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   15 = h
The number of hours each need to work is 15. The wage for each person is $150.

Section 9.1
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Question 18
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a) After one day Mark saved $5, so the point (1, 5) corresponds to his information. Mark’s savings are indicated by the set of red points.
b) Since Kendal is spending $5 a day and he begins with $105,

105 ÷ 5 = 21

Kendal will run out of money in 21 days.
c) Mark requires $90 for his membership.

90 ÷ 15 = 6

He will need six days to save $90 at a rate of $15 per day.

Section 9.2  Patterns in a Table of Values

Section 9.2
Page 348
Question 4
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On the grid, plot the a values along the x-axis and the d values along the y-axis. Start values along both axes from zero. Use appropriate, uniform spacing between values along each axis in order to plot all points in the table.
Section 9.2
Page 348
Question 5
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On the grid, plot the w values along the x-axis and the t values along the y-axis. Start values along both axes from zero. Use appropriate, uniform spacing between values along each axis in order to plot all points in the table. 
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Question 6
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a) On the grid, plot the x values along the x-axis and the a
values along the y-axis. Start values along both axes from
zero. Use appropriate, uniform spacing between values
along each axis in order to plot all points in the table.
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b) The difference in consecutive x-values is 1.
Find the difference in consecutive a-values.

4 – 0 = 4
8 – 4 = 4  
12 – 8 = 4

The difference in consecutive a-values is 4.
c) The value of a is equal to four times the value of x.
d) Each a-coordinate is 4 times the value of the corresponding x-coordinate. An expression for a in terms of x is a = 4x

Section 9.2
Page 349
Question 7
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a)

b) The difference in consecutive n-values is 1.
Find the difference in consecutive d-values.

24 – 18 = 6
30 – 24 = 6  
36 – 30 = 6
42 – 36 = 6

The difference in consecutive d-values is 6.

c) The value of d is six times the corresponding value of n.
d) An expression for d in terms of n is d = 6n
Section 9.2
Page 349
Question 8
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a) The consecutive values of the first variable differ by the same amount, 1. The difference between consecutive values for the second variable is also constant, 3. Therefore, the relationship is linear. The graph confirms that the relationship is linear.
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b) The difference between three of the consecutive values of each variable is constant. Therefore, the relationship is linear. The graph confirms that the relationship is linear.
Section 9.2
Page 349
Question 9
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a) Difference in consecutive p-values:
7 – 4 = 3
10 – 7 = 3
16 – 10 = 6

Difference in consecutive q-values: 
17 – 11 = 6
23 – 17 = 6
29 – 23 = 6
The relationship is not linear. The difference between successive q-values is the same but the difference between successive p-values is not the same.
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b) The difference in consecutive x-values is 1.

The difference in consecutive y-values is also 1. 
The relationship is linear. The difference between successive x-values is the same and the difference between successive y-values is the same.

Section 9.2
Page 349
Question 10

a) Find the first six multiples of 90.
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b) Yes, the relation is linear because the consecutive values for each variable have the same difference.

c) The number of words (w) can be found by multiplying the number of minutes (t) by 90. The expression is w = 90t.
d) Evaluate the expression when t = 12:


w = 90t

    = 90 × 12


    = 1080

Mara can read 1080 words in 12 minutes.

Section 9.2
Page 349
Question 11
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a)

b) Yes, the relation is linear because the difference between consecutive values in the child’s mass is constant and the difference in consecutive dosages is constant.
c) For each increase of 1 kg over the 10-kg child dosage (50 mg), the dosage increases by 10. An expression for the dosage is 10m + 50.
d) Subtract 10 kg to determine the value of m.


27 – 10 = 17

Then calculate the dosage using the expression from part c).


= 10 × 17 + 50


= 170 + 50


= 220

The dosage for a 27-kg child is 220 mg.
e) Yes, the table can start at 0 kg for m. This value represents a 10-kg child and the dosage is 50 mg of medicine.

Section 9.2
Page 349
Question 12

a) Answers will vary. Example: Since one dollar can be represented with 4 quarters or 10 dimes, combinations that total $6 can be found by breaking this amount into two whole numbers of dollars.
Combination 1: $1 in quarters (4 quarters) and $5 in dimes (50 dimes)

Combination 2: $2 in quarters (8 quarters) and $4 in dimes (40 dimes)

Combination 3: $3 in quarters (12 quarters) and $3 in dimes (30 dimes)

Combination 4: $4 in quarters (16 quarters) and $2 in dimes (20 dimes)

Combination 5: $5 in quarters (20 quarters) and $1 in dimes (10 dimes)
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b)
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c) Yes, the relationship is linear because the consecutive differences between the values in both columns of the table above are constant. Also, the data points appear to lie in a straight line in the graph.
d) Find the least common multiple of 10 (value of a dime) and 25 (value of a quarter). The least common multiple is 50, and every 2 quarters is equivalent to 5 dimes.
Since 60 dimes is worth $6, subtract 5 dimes and replace them with 2 quarters. The maximum number of dimes is 55. Conversely, 24 quarters are equivalent to $6, so subtract 2 quarters and replace them with 5 dimes. The maximum number of quarters is 22.
Section 9.2
Page 350
Question 13
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a) The depth is increasing by 10 m in the first column. [In col 1, last 3 rows should be in italic.]
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b) Place the depth (d) along the x-axis and the pressure (p) along the y-axis. 
c) A pressure of 5 atm is associated with a depth of 40 m. Therefore, a diver will become dizzy at a depth below 40 m.
Section 9.2
Page 350
Question 14

a) The number of squares increases by 3 in each consecutive figure.
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b) The number of squares, s, will be equal to three times the figure number, n, increased by one: s = 3n + 1.
c) Evaluate the expression in part b) for n = 20:


s = 3n + 1


  = 3 × 20 + 1

 
  = 60 + 1


  = 61

There will be 61 squares in the 20th figure.
d) Method A: Determine the number of squares for each figure and then subtract to find the difference.

Figure 20: s = 3(20) + 1

        = 60 + 1


        = 61

Figure 10: s = 3(10) + 1


        = 30 + 1


        = 31

Find the difference.

61 – 31 = 30

The difference in the number of squares between the two figures is 30.

Method B: Since there is an increase of three squares for every consecutive figure, determine the number of figures between the figures 10 and 20.


20 – 10 = 10

Multiply the difference in the figure number by three to calculate the additional squares.


3 × 10 = 30

The difference in the number of squares between the two figures is 30.

Section 9.2
Page 350
Question 15
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a) Complete the table by direct counting of the figures. 
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b) Plot the number of squares, n, along the x-axis and the perimeter, P, on the y-axis.
c) The perimeter increases by 2 cm for every increase of a single square to the rectangle. The graph represents a linear relation.
d) An expression for the perimeter is equal to doubling the number of squares and increasing the product by two: P = 2n + 2
e) Evaluate the expression from part d) for n = 50:

= 2(50) + 2


= 100 + 2


=102

The perimeter of the figure with 50 squares is 102 cm.

Section 9.2
Page 350
Question 16
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a) Each successive temperature will show a drop of 1 °C for every increase of 150 m in elevation.
[image: image62.png]Height (m) 0 150 [ 300 [ 450 [ 600 [ 750

Temperature (°() | 20 19 18 17 16 15





b) Plot the height along the horizontal axis and the temperature along the vertical axis. 
c) Yes, the relationship is linear because there is a constant difference between successive values for both variables.
d) By continuing the pattern in the table, a temperature of 14 °C will be associated with a height of 900 m and a temperature of 13 °C will correspond to an elevation of 1050 m.
Alternate solution:
The drop in temperature from 20 °C to 13 °C represents a decrease of 7 °C. Each 1 °C corresponds to an increase in elevation of 150 m.


7 × 150 = 1050

The elevation will be 1050 m when the temperature is 13 °C.

Section 9.2
Pages 350 and 351
Question 17
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a) Look at the differences between consecutive values for both variables. The difference for consecutive times is constant at 1 s. The difference in consecutive distances descended is also constant at 54 m. Therefore, the prediction is that the graph will be linear. 
b) Yes, the prediction is correct, as the data appear to lie in a straight line.
c) After the parachute opens, the parachutist descends at a steady rate of 54 m every second.
Section 9.2
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Question 18

a) Determine cost by multiplying the number of people (n) by $5.
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b) Plot the data with the number of people on the horizontal axis.

c) The rental cost (C) increases by $5 for each additional person, n.


C = 5n
Section 9.2
Page 351
Question 19

a) The rental cost will include an additional charge of $50. Add this amount to each rental cost (C) from part a) in #18.
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b) Each point in the graph is moved vertically up by 50 units, which corresponds to the additional $50 charge. 
c) The following expression represents the cost as a function of the number of people:

C = 5n + 50

The variable C represents the total cost for the renter.

The variable n represents the number of people who attend.
Section 9.2
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Question 20
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a)
b) Each additional day, n, results in an additional charge of $35. Therefore,

C = 35n + 40
The value of 40 is the cost for the initial rental.
c) Use the expression from part b) and evaluate for n = 10.


= 35(10) + 40


= 350 + 40


= 390

The total rental cost is $390. A better option might be to purchase the snowboard equipment, which costs $350.
Section 9.3  Linear Relationships
Section 9.3
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Question 5

a) Choose the first six natural numbers for the time. Determine the cost, C, by evaluating the expression C = 6t.
[image: image70.png]Time, ¢ (min)

Cost, C(¢)

=]

g





[image: image71.png]Timel(min)




b) Place time on the horizontal axis of the graph.
c) No, the value for time will always be a natural number given the rounding (up) by the phone company. 
Section 9.3
Page 357
Question 6

a) Choose the first six natural numbers for the number of dogs, d. Use the given relationship W = 5d to determine the corresponding wages.
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b) Plot the number of dogs on the horizontal axis. 
c) No, there will not be points between the ones graphed because the number of dogs walked will be a whole number.
Section 9.3
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a) Substitute x = 6 into the equation y = 5x – 3.

y = 5(6) – 3


y = 30 – 3

y = 27

b) Substitute x = 5 into the equation y = x – 8.


y = 5 – 8


y = –3
c) Substitute x = –2 into the equation y = –5x.


y = –5(–2)

y = 10

d) Substitute y = 25 into the equation y = x
 
x = 25

Section 9.3
Page 357
Question 8

a) Substitute x = 1 into the equation y = 7x + 3.


y = 7(1) + 3


y = 7 + 3

y = 10

b) Substitute x = –4 into the equation y = 7x + 3.


y = 7(–4) + 3


y = –28 + 3

y = –25

c) Substitute x = 0 into the equation y = 7x + 3.


y = 7(0) + 3


y = 0 + 3

y = 3

d) Substitute y = 17 into the equation y = 7x + 3.

      17 = 7x + 3

17 – 3 = 7x + 3 – 3

      14 = 7x
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        2 = x
Section 9.3
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a) Substitute the values of x into the equation y = 3x + 2 to determine the y-coordinates.
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b) Substitute the values of x into the equation y = x – 5 to determine the y-coordinates.
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c) Substitute the values of x into the equation y = –4x to determine the y-coordinates.
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d) Substitute the values of x into the equation y = 7 – x to determine the y-coordinates.
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a) Choose five consecutive integers for x-values starting at –1. Then substitute and solve for y in the equation y = 2x.
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b) Choose five consecutive integers for x-values starting at –1. Then substitute and solve for y in the equation y = 3x – 1.
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c) Choose five consecutive integers for x-values starting at –1. Then substitute and solve for y in the equation y = –4x + 5.
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d) Choose five consecutive integers for x-values starting at –1. Then substitute and solve for y in the equation y = 5 – x.
Section 9.3
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a) Substitute x = –1 into the equation y = –2x. 

y = –2(–1)


y = 2

The value of the y-coordinate is 2.

b) Substitute x = –4 into the equation y = –2x.


y = –2(–4)


y = 8

The value of the y-coordinate is 8.

The ordered pair is (–4, 8).

Section 9.3
Page 358
Question 12

a) The point on the y-axis is located at the origin. The ordered pair is (0, 0).
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b) Substitute x = –3 into the equation y =
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3

-



y = –1

The value of the y-coordinate is –1.

c) Substitute x = –9 into the equation y =
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x

.


y = 
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9

-



y = –3

The value of the y-coordinate is –3.

The ordered pair is (–9, –3).
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Question 13
[image: image84.png]
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a)

b) Yes, it is reasonable to assume that there are points between the values given. Without any restrictions in the question, numbers with decimal values can be evaluated in linear relations.
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Question 14

a) Since the x-values are consecutive integers, consecutive y-values will have the same difference in the linear relation. The difference for this linear relation is 2.

b) The y-value corresponding to x = –1 will be 6 – 2 = 4.

The y-value corresponding to x = –2 will be 4 – 2 = 2.

The y-value corresponding to x = –3 will be 2 – 2 = 0. 
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Question 15
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a) The first cost will be zero for 0 g of rice crackers. Then the costs will increase by 80 cents for each row. 
b) Answers may vary. Example: The masses are increasing by 100 g in each row. The next logical value would be 400 + 100 = 500.
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c) Place the mass on the horizontal axis.
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Question 16

[image: image89.png]<+ igers Monthly Earnings
)
3
.
3
0
les )
(houtands




a) The point on the y-axis is associated with no sales. The value of the y-coordinate is 1200. Nigel’s monthly salary, without sales, is $1200.
b) Look along the x-axis for the value 4. Find the point corresponding to an x-coordinate of 4000. The y-coordinate is 1400. His earnings are $1400.
c) Since his earnings (on the vertical scale) are $1450 for sales of $5000, the next point would be earnings of $1500 associated with sales of $6000. His sales would be $6000.
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Question 17
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a) Choose the first five natural numbers for the values of g. Use the expression C = 5g + 2 in order to determine the related cost.
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b) Place the variable g on the horizontal axis. 
c) Yes, the points appear to lie in a straight line. Also, the difference between consecutive values for each variable is constant.
d) No, the values of g must be whole numbers because they represent pairs of gloves.
e) This number could represent the cost of shipping or administrative fees. It is a fixed cost.
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Question 18
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a) Add 40 to each previous value in the column for Points Received. 
b) 100 × 40 = 4000
George receives 4000 points for spending $100.
c) Divide 100 000 by 40 to determine the amount he must spend.


100 000 ÷ 40 = 2500

George will need to spend $2500 to acquire the points required for the hammer.
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Question 19
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a) The volumes have a constant difference of 1 between consecutive values. Therefore, since the pattern is linear, there should be a constant difference between consecutive masses. Check the differences.
    99 – 88 = 11

  110 – 99 = 11

121 – 110 = 11

144 – 121 = 23
The incorrect value is 144 g. Find the correct answer:

121 + 11 = 132
The correct mass for the metal with a volume of 12 cm3 is 132 g.
b) Place the volume on the horizontal axis.
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c) A straight line could be drawn through the first four points and extended to show that the correct mass associated with a volume of 12 cm3 is 132 g.

Section 9.3
Page 359
Question 20

a) Cost for a trip of 2100 m
Subtract 210 m from the distance travelled.

2100 – 210 = 1890

Determine how many 210-m segments exist in the remaining 1890 m.

1890 ÷ 210 = 9
Multiply the 9 segments by the cost of 20 cents per 210 m.


9 × 20 = 180

Add the cost for the first 210-m segment ($3) to the cost for the remainder of the trip.

3.00 + 1.80 = 4.8

The final cost is $4.80.
Cost for a trip of 4.41 km

Convert the distance to metres.

4.41 × 1000 = 4410

The trip is 4410 m.

Subtract 210 m from the distance travelled.

4410 – 210 = 4200

Determine how many 210-m segments exist in the remaining 4200 m.

4200 ÷ 210 = 20

Multiply the 20 segments by the cost of 20 cents per 210 m.


20 × 20 = 400

Add the cost for the first 210-m segment ($3) to the cost for the remainder of the trip.


3.00 + 4.00 = 7.00

The final cost is $7.00.
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b) Choose multiples of 210 for the distance travelled in the table of values. Find the cost using the method from part a).
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c) Graph the distance on the horizontal axis.
d) Yes, the relation is linear. The increase in cost for each 210 m travelled after the first segment is constant.
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Question 21
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a) The value of d is 2 more than the value of t. 
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b) The y-value is four less than the x-value. 
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Question 22

a) The phrase “multiply x by 2 and then add 3 to get y” can be written as the equation
y = 2x + 3. Substitute the values for x and evaluate to complete the table. 
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b) Yes, the relation is linear. The difference between consecutive x-values and the consecutive y-values is constant.
Chapter 9 Review
Chapter 9 Review
Page 360
Question 1
EXPRESSION: an example is n – 4.
Chapter 9 Review
Page 360
Question 2

LINEAR RELATION: a pattern in which the points lie in a straight line.
Chapter 9 Review
Page 360
Question 3

FORMULA: an equation that represents the relationship between specific quantities.

Chapter 9 Review
Page 360
Question 4

EQUATION: a mathematical statement with two expressions that have the same value.

Chapter 9 Review
Page 360
Question 5

VARIABLE: in 3A + 2, the letter A is an example.

Chapter 9 Review
Page 360
Question 6

TABLE OF VALUES: a table showing two sets of related numbers.
Chapter 9 Review
Page 360
Question 7
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a) Record the x-coordinates of each ordered pair in the first
column under the time (h). Record the y-coordinates in the
second column.
b) Yes, the graph represents a linear relation. The points on the graph lie in a straight line and the rate of pay is $9 for each hour worked.
c) Yes, it is possible that Klaus works for part of an hour and is paid a portion of his
hourly salary.

Chapter 9 Review
Page 360
Question 8
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a) The graph shows the amount of money earned at a grade 8 car wash based on the number of cars washed.

b) For every car that is washed, $10 is collected. The points appear to lie in a straight line.
c) Read off the graph. The cost of one car wash is $10.
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d)
e) The income can be found by multiplying the number of cars by $10.


15 × 10 = 150

The income for the grade 8 class is $150.

Chapter 9 Review
Page 360
Question 9
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a) The points appear to lie in a straight line, so the graph shows a linear relation. The graph shows that to move from one point to the next, you go three units horizontally and nine units vertically. The x-values range from 0 to 6. The y-values range from 2 to 20.
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b) For the x-values, choose the first 6 natural numbers. From the graph, one point is the ordered pair (3, 11). Use the fact from part a) that the graph moves vertically 3 units for every 1 unit moved horizontally to complete the table.
c) From the table, the value of y is 8 when x = 2.
d) From the table, the value of y is 17 when x = 5.
Chapter 9 Review
Page 361
Question 10
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a) Plot A-values along the horizontal axis.
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b) Difference in Consecutive A-values: 1
     Difference in Consecutive B-values: 4

1 – 0 = 1





    5 – 1 = 4


2 – 1 = 1





    9 – 5 = 4


3 – 2 = 1





  13 – 9 = 4


4 – 3 = 1





17 – 13 = 4


5 – 4 = 1





21 – 17 = 4

c) For every increase of one unit in the A-value, there is a corresponding increase of four units in the B-value. The following expression relates the two variables: B = 4A + 1.
Chapter 9 Review
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Question 11
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a) Table 1: The difference in consecutive m-values is 1. 
Table 2: The difference in consecutive p-values is 2.

Table 3: The difference in consecutive d-values is 1.

b) Table 1: The difference in consecutive n-values is 2. The difference is the same for consecutive values.
Table 2: The difference in consecutive q-values is 4. The difference is the same for consecutive values.
Table 3: The difference in consecutive C-values is either 2 or 3. The difference is not the same for consecutive C-values.
Differences in consecutive C-values


    8 – 5 = 3


  10 – 8 = 2


13 – 10 = 3


15 – 13 = 2
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a) The cost for 1 copy will be $2, and then each consecutive cost will increase by $1.
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b) This is a linear relation for one or more copies. The difference in consecutive values for each variable is constant: 1.
c) By looking at the values in the table, the cost is one more than the number of copies. An expression is C = n + 1, where C is the cost in dollars and n is the number of colour copies.
d) Replace n in the equation in part c) with 12.


C = 12 + 1


    = 13

The cost will be $13.

Chapter 9 Review
Page 361
Question 13

a) In the formula d = 15t, the variable d represents the distance travelled in kilometres. The variable t represents the time in hours.
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b) The value 15 in the formula represents the constant speed travelled by the cyclist, 15 kilometres per hour.

c) Choose the first five natural numbers for the time. Substitute into the formula d = 15t to determine the distance travelled.
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d) Place the time along the horizontal axis. 
e) Yes, the units of time do not have to be whole numbers. The cyclist can travel for times that are not whole numbers of hours.

f) Substitute 8 for t in the formula.


d = 15(8)


   = 120
Craig would travel 120 km in 8 hours.

Chapter 9 Review
Page 361
Question 14

Choose the integers –2, –1, 0, 1, and 2 for the values of x. Then substitute into the equations and solve for y.
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Equation A: y = 7x
Evaluate for x = –7.


y = 7(–7)

   = –49
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Equation B: y = 3x – 2

Evaluate for x = –7.

y = 3(–7) – 2

   = –21 – 2


   = –23
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Equation C: y = –2x + 3

Evaluate for x = –7.


y = –2(–7) + 3

   = 14 + 3


   = 17
Chapter 9 Review
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Question 15
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a) Both graphs are linear relations and both graphs cross the y-axis at (0, 1).
b) The points on the graphs lie on straight lines that slant in different directions. The graph of y = 2x + 1 increases from left to right; the graph of 
y = –2x + 1 decreases from left to right.
Chapter 9 Practice Test
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Question 1

Answer: C
You can describe 2x – 1 as an expression.

Chapter 9 Practice Test
Page 362
Question 2

[image: image121.png]


Answer: B
The number of toothpicks in the perimeter is three times the corresponding number of toothpicks in the base.
Chapter 9 Practice Test
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Question 3

[image: image122.png]=y




Answer: C
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The table of values for C matches the points shown on the graph.
Chapter 9 Practice Test
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Question 4
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Answer: C
The only set of y-values that correspond to their x-values for the linear equation y = 3x – 2 is found in C.
Chapter 9 Practice Test
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Question 5

Answer: D
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The cost for the room rental is $50 with no people included. Therefore, the graph must have a point at (0, 50). When 10 people are included at $2 per person, then the charge increases 
by $20:
Total cost for 10 people: 
= 10 × 2 + 50

= 20 + 50

= 70

The total cost for 10 people is $70. Therefore, the point (10, 70) would be part of the graph. The only graph with these two points is D.
Chapter 9 Practice Test
Page 362
Question 6

If the equation is s = –4t + 2, the value for s in (–1, s) is 6.


s = –4(–1) + 2


  = 4 + 2


  = 6

Chapter 9 Practice Test
Page 362
Question 7

To describe the graph in #3, you can say that when the x-coordinate increases by 1, the y-coordinate decreases by 1.

Chapter 9 Practice Test
Page 363
Question 8
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a) Look at the y-coordinate that corresponds to the point in the graph that has an x-coordinate of 1. The price per can of Zap is $3.00. 
b) Answers may vary. Example:
· For every increase in 1 can of Zap purchased, there is an increase of $3.00 in cost.

· The points appear to lie on a straight line, so the graph shows a linear relation.

· The graph shows that to move from one point to the next, you go one unit horizontally and three units vertically.

· The values for both variables in the table have a constant difference.

c) The x-coordinate of 0 in the point (0, 0) would correspond to zero cans of Zap purchased. The y-coordinate of zero would indicate that the cost is $0.
Chapter 9 Practice Test
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Question 9
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a)

[image: image7.emf]
b) For f = 60:
b = 4(60)

b = 240

There are 240 black dots in Figure 60.
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Question 10
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a) The formula is s = 2f + 1.

[image: image8.emf]
b) Plot the figure number along the horizontal axis.
c) Yes, the relationship is linear. Answers may vary. Example: In the table of values, consecutive values of f always increase by 1, and consecutive values of s always increase by 2. Also, the points appear to lie on a straight line.
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