Pearson Chapter 6
Foundations and Pre-calculus Mathematics 10 Linear Functions

Lesson 6.1 Slope of a Line Exercises (pages 339-343)
A

4. Count squares to determine the rise and run.
a) Theriseis 2.

The runis 11.
Slope = mse
run
2
Slope = —
P 11

b) The rise is 4.

The run is 14.
Slope = mse
run
Slope = i Simplif
p 14 plity.
2
Slope = —
P 7

5. a) The segment goes down to the right, so its slope is negative.
b) The segment goes up to the right, so its slope is positive.
¢) The segment is vertical, so its slope is not defined.

d) The segment is horizontal, so its slope is 0.

6. a) Slope= mse
run
Y B(3/4)
r== -';' '''' 7‘
p
A3, ) X
-2
3 1
Slope= —, or —
P 6 2
b) Slope =
E-4,3 [V
——F(4, 1)
RN DR T —t e I—— Y
X
3 0 3
Slope = —, or L
p ) 4
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rise

¢) Slope=—
n

y 1
KB, 1)
X

-4 -2 10 72 |

d) Slope=—

RG34, [V

S(-1, -2)

-6
Slope = —, or -3
P 2

7. a) Since x increases by 1, the run is 1.
Since y increases by 3, the rise is 3.

Slope = e

run

Slope = %, or3

b) Since x increases by 2, the run is 2.
Since y decreases by 7, the rise is —7.

Slope = se
run
-7 7
Slope= —, or ——
P 2 2

¢) Since x decreases by 4, the run is —4.
Since y decreases by 2, the rise is —2.

Slope = ¢
run
-2 1
Slope = —, or —
P -4 2

d) Since x decreases by 2, the run is 2.
Since y increases by 1, the rise is 1.
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Slope=E
run
Slope = —, or —l
PEm 50T,

8. Sketches may vary. The lines may be in different positions on the grid but they should have

the same orientations as those shown.

a) A line with a positive slope goes up to the right.
y

e

-
X

b) A line with slope 0 is horizontal.

¢) A line with a negative slope goes down to the right.

d) A line with a slope that is not defined is vertical.

9. Diagrams may vary. The line segments may have different lengths and may have different
endpoints at the origin but they should have the same orientations as those shown.

. .. 2 o .
a) Mark a point at the origin. For a slope of 3’ the rise is 2 and the run is 3.

From the origin, move 2 squares up and 3 squares right. Mark a point. Join the points.
y

SRl

X

Lesson 6.1 = Copyright © 2011 Pearson Canada Inc.



Pearson Chapter 6
Foundations and Pre-calculus Mathematics 10 Linear Functions

b) Mark a point at the origin. Write the slope —% as _?2 ; then the rise is —2 and the run is 5.

From the origin, move 2 squares down and 5 squares right. Mark a point. Join the points.
y

2

N

¢) Mark a point at the origin. For a slope of 4, write 4 as 1 ; then the rise is 4 and the run is

1. From the origin, move 4 squares up and 1 square right. Mark a point. Join the points.
y

yi Py
4

d) Mark a point at the origin. Write the slope —g as 13 ; then the rise is 4 and the run is —3.

From the origin, move 4 squares up and 3 squares left. Mark a point. Join the points.
y

yi|
4

24

30

10. a) Answers may vary; for example, I can use the slopes of the lines to draw them at the
correct angle when I copy them. The horizon, and the edges of the crops, road, and the
vehicle are straight lines. So, [ determine the rise and run of these lines, then draw these
lines on a grid to represent the edges of each object in the copy of the picture.

b) Sketches may vary. For example:

e
&
/
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B

11. Chosen points may vary.

a) I chose the points with coordinates (4, 1) and (-4, —3).

Slope = nise
run
Slope = change 1.11 y -COOI‘d.lnates
change in x-coordinates
-3-1
Slope =
P -4 -4
_4 1
Slope = —, or —
P s 5

b) I chose the points with coordinates (2, 0) and (-2, —2).

Slope = nse
run
Slope = change 1-n y—coord.mates
change in x-coordinates
-2-0
Slope =
P -2-2
_2 1
SIO €= —,0r —
p > 5

¢) The slopes in parts a and b are equal because the slopes of all segments of the same line
are equal.

12. Diagrams may vary. The line segments may be different lengths and may have different
endpoints but they should have the same orientation as those shown.

a)

G-y' /
nrave
2]

/ X

- 4 /-2 /0 | 2 4

2

/
4
A
8

b) The line segments have the same slope; that is, both of them go up to the right with a rise
of 7 and a run of 5. The line segments have different lengths and they are in different
places on the grid.
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change in y-coordinates

13. a) Slope = - :
change in x-coordinates
i) Slope of PQ = %

Slope of PQ = %, or2

5-1
ii) Slope of ST= ——
) Slop 5-0
Slope of ST = i, or 1
8 2
iii) Slope of VR = 8-4
3-(-D

Slope of VR = _le , or —3

—5—(-7)
—6 - (-12)

Slope of UW = %, or 1

iv) Slope of UW =

98]

b) i) The slope of PQ is 2. It tells me that the line goes up to the right with a rise of 2 and a
run of 1.

ii) The slope of ST is % . It tells me that the line goes up to the right with a rise of 1 and

a run of 2. This line is less steep than the line in part a.

iii) The slope of VR is —3. This tells me that the line goes down to the right with a rise of
—3 and a run of 1. I can also think of this line as having a rise of 3 and a run of —1.

iv) The slope of UW is % This tells me that the line goes up to the right with a rise of 1

and a run of 3. It is less steep than both the lines PQ and ST.

14. Diagrams may vary.

a)
y
¢ 13
D\ X
5 -3 0 3
2 BN
EN
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change in y-coordinates

b) Slope = : -
change in x-coordinates

1-4

i) Slopeof CD= ———
) Slop - (5)

Slope of CD = = , Or 3
4 4

ii) Slope of DE = -1
3-(=D

Slope of DE = =3 , or 3

4 4

iii) Slope of CE = —2 -4

3-(=9)

Slope of CE = _—6 , or —i

8 4

Chapter 6
Linear Functions

The slopes of the segments are equal because all segments on the same line have the

same slope.
rise . .
15. a) Slope= —  Substitute the values for the rise and run.
run
6
Slope = —
P 90
1
Slope = —
P s

The treadmill has a slope of %

b) Slope = mse
run

Substitute the values for the slope and the run. Let the rise be represented by r.

0.15= é Solve for the rise. Multiply each side by 90.

90(0.15) = 9—r0(90)

r=90(0.15)
r=13.5
At the maximum slope, the rise is 13.5 in.
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16. a)

b)

17. a)

Slope = € Substitute the values for the rise and run. Write 4 ft. as 48 in.
run

Slope = _—1, or L
48 48

The trench has a slope of _4i8 , or the trench has a slope of 4Lg downward.

The length of the trench is the run.
Slope = mse
run
Substitute the values for the slope and the rise. Write 6% as 6.5. Let the run be

represented by 7.

% _63 Solve for r. Multiply each side by 48r.
r
1 6.5
— (48r) = — (48r
48 (48) r (48r)
r=312

A length of 312 in. is % ft., or 26 ft.

The trench is 26 ft. measured horizontally.

The length of the drop is the rise.
Slope = nise
run
Substitute the values for the slope and the run. Let the rise be represented by 7.

1 r

48 18
Solve for 7. Multiply each side by a common denominator of 48 and 18; that is, 144.

! _
4—8(144)— (144)

18

3=8r Divide each side by 8.
3

= —
8

A depth of % ft. is %(12 in.), or 4%in.

The trench drops 4% in. over a horizontal distance of 18 ft.

A line with a slope of —2 goes down to the right, so the line could be line ii or line iv.

From the graph, the slope of line ii is: _?1 , OF —%.

From the graph, the slope of line iv is: —%, or -2

So, the line with a slope of -2 is line iv.
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b) A line with a slope of 1 goes up to the right, so the line could be line i or line iii.
2
From the graph, the slope of line i is: %, or2
From the graph, the slope of line iii is: 1

So, the line with a slope of 1 is line iii.

¢) From part a, line ii has a slope of —l.

d) From part b, line i has a slope of 2.

18. a)
y
A1~
I~ L -
E 2 |0
42 /
ks
From the graph:
-3 3
i) Slope of BC= —,0or ——
) Slop 5 .
. 3
ii) Slope of DC = 3
iii) Slope of DE = iS , OF —%

iv) Slope of BE = %

b) The slopes of BC and ED are equal. The slopes of BE and CD are equal.
The two different slopes are opposites.

19. Slope = nse
run

a) The slope of a horizontal line is 0 because its rise is 0, and the quotient of 0 and any
number is zero.
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b) The slope of a vertical line is undefined because its run is 0, and the quotient of any
number and 0 is undefined; that is, I cannot divide by 0.

20. a)
2
| ! X
4 -2 |0 2 4 6
9 Tt
A
1 34 | / B
3 i//
— 1t
—¢ -
From the graph:
Slope of BC = mse
run

Slope of BC = %, or

The correct answer is —.

W= W=

b) The student who got the answer 3 may have written the expression for the slope as ﬂ ,
and then written: e
Slope of BC = %, or3
The student who got the answer —3 may have written the expression for the slope as

run . . .
— , and then wrote the wrong sign for either the rise or the run:
rise

Slope of BC = _?9 ,or—3

1 : .
The student who got the answer -3 may have subtracted one set of coordinates in the
wrong order and written:

Slope of BC = BTN

X, =X
_5-(2)
6—(-3)
-3 1
= _, Or ——
9 3
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21. Positions of lines on the grid may vary.

22.

a) i)
y
2 4
X
2.
Y 2| 4
X
30

b) i) Icould draw more lines than I can count, but each one would be vertical with a slope
not defined, or horizontal with a slope equal to 0.

a) ii)

b) ii) Icould draw more lines than I can count, but each one would be oblique with a slope
equal to any real number except 0.

a) iii)

N

b) iii) A line that coincides with the x-axis or with the y-axis has more intercepts than I can
count. The slope of the x-axis is 0 and the slope of the y-axis is not defined.

Slope = mse
run

The slope must be less than é

Let  represent the minimum horizontal distance.
Substitute: rise = 70 and run = r

70 % Multiply each side of the inequality by 12r.

r

12r[7—0j < 12r(ij
r 12
12(70)<r
r> 840

The minimum horizontal distance must be 840 c¢cm, or 8.4 m.
To justify the answer, determine the slope for a greater horizontal distance, such as 900 cm.

Lesson 6.1 = Copyright © 2011 Pearson Canada Inc. 1



Pearson Chapter 6

Foundations and Pre-calculus Mathematics 10 Linear Functions
Slope = mse
run

Slope = 70 ,or 0.07
900

Compare this value with é = 0.083

Since 0.07 < 0.083 , a ramp with a run of 900 cm will be less steep than a ramp with a run of
840 cm.

23.

sy
>/ /

N 5,/ /
| \ \(;_7;3) -/ 4
~N/G ©2,0)

—10 -8 | /]l -AN-2 T4 2
— //(3k --2-(1:)\

yaw

=t1,=3
—id) '/(—6, —3)- -4
-9, —’6)/ T T g

=

a) A line with slope 4 has a rise of 4 and a run of 1; so, from point G I moved 4 squares up
and 1 square right to point (—4, 5). A line with slope 4 also has a rise of —4 and a run of
—1: so from point G I moved 4 squares down and 1 square left to reach point (-6, —3),
then [ moved 4 squares down and 1 square left again to reach point (-7, —7).

b) A line with slope —1 has a rise of 2 and a run of —2; so from point G I moved 2 squares up
and 2 squares left to reach point (7, 3). A line with slope —1 also has a run of -2 and a
rise of 2, so from point G I moved 2 squares down and 2 squares right to reach (-3, —1),
then [ moved 2 squares down and 2 squares right again to reach (-1, —3).

¢) A line with slope —% has a rise of 1 and a run of —3; so from point G I moved 1 square

up and 3 squares left to reach point (-8, 2). A line with slope L also has a rise of —1

and a run of 3; so from point G I moved 1 square down and 3 squares right to reach point
(-2, 0), then I moved 1 square down and 3 squares right again to reach point (1, —1).

d) A line with slope % has a rise of 7 and a run of 4; so from point G I moved 7 squares up

and 4 squares right to reach point (—1, 8). A line with slope 7 also has arise of =7 and a

Lesson 6.1 = Copyright © 2011 Pearson Canada Inc. 12
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run of —4; so from point G I moved 7 squares down and 4 squares left to reach point
(-9, —6). My grid wasn’t big enough to plot another point, so I added —4 to -9 to get —13;
and I added —7 to —6 to get —13; so my third point has coordinates (13, —13).

24, | sketched the lines to justify my answers.
y

iv) i) |
HEEN /

dRRRY
;><\/‘x
2 [0 | /4\

iii)

N

a), b) i) The slope of the line is positive because it goes up to the right.
ii) The slope of the line is positive because it goes up to the right.
iii) The slope of the line is negative because it goes down to the right.

iv) The slope of the line is not defined because it is vertical.

25. a) Since the mass of aluminum depends on its volume, I plotted Volume horizontally and

Mass vertically.
Mass and Volume of Aluminum

1 6001 | ! /

u
=2
(=]

B
o
o

minum (g)

g

S

Mass of al
4 )
S
(=]
AN

I
—
(]

107 |50 100|150 200/ 250
Vollrme of ﬁlur{ninum (cm3)

b) I checked that the points lie on the same straight line. I calculated the slope of the line
through different pairs of points.

For the points (64, 172.8) and (125, 337.5):

337.5-172.8
Slope = —————
125 — 64
164.7
Slope = ——
P 61
Slope =2.7

For the points (125, 337.5) and (216, 583.2):
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583.2 -337.5
Slope = ——
216 — 125
245.7
Slope = ———
P 91
Slope =2.7

Since the slopes are equal, the points lie on the same line with slope 2.7.

¢) The slope is 2.7 g/cm’; that is, it shows that the mass of 1 cm® of aluminum is 2.7 g; this
is the density of aluminum.

d) 1 cm’ of aluminum has a mass of 2.7 g.
i) 50 cm’® has a mass of 50(2.7 g) =135 g

ii) 275 cm® has a mass of 275(2.7 g) =742.5 g

.1
e) The volume of 1 gis 57 cm’.

i) The volume of 100 g is: 100 (%} cm’ =37.0370... cm®

The volume of 100 g is approximately 37 cm’.

. 1 -
ii) The volume of 450 g is: 450 [Ej cm’ = 166.6 cm’
The volume of 450 g is approximately 167 cm’.

26. a) The number of text messages is a whole number, so there are no permissible values
between those represented by the plotted points. So, the points may not be joined.

b) From the graph, the cost for 10 messages is $1.50.

So, the cost for 1 message is: $11'§O =$0.15, or 15¢

¢) The cost for 33 messages is: 33($0.15) = $4.95

d) The number of messages that can be sent for $7.20 is: & = 48 messages

$0.15/ message

e) [ assumed that all messages cost the same.

27. a) I subtracted the months: 5—2 =3
I subtracted the amounts saved: $280 — $145 = $135

To calculate the amount saved each month, I divided: $1—335 = $45

If I graphed the Account balance against the Months saved, the slope of the graph would
be the amount saved per month.
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b) Charin saves $45 a month.
So, in 10 months, Charin will have saved: 10($45) = $450

¢) Charin saves $45 a month. So, in 2 months, he saves $90. I subtract this amount from the
account balance after 2 months to determine how much money was in the account at the
start: $145 — $90 = §55

d) I assumed that the savings account did not earn any interest, or, if it did, then it was not
paid into the account in the first 5 months.

28. a) For a full pitch roof, the height and span are equal.

C

36 ft.

slope

~18 ft—

To calculate the slope, I divided: % =

So, the slope is 2.

b) For a one-third pitch roof, the height is one-third the span.
12 ft.
slope

~18 ft—

To calculate the slope, I divided: ﬁ = g
18ft. 3

So, the slope is % .

29. I calculated the slope of the glide path.

The rise is the change in altitude: 5500 m — 7000 m =—-1500 m, or —1.5 km
The run is 18 km.

Slope = ﬂ, or —0.083
18 km

Determine the run, », when the rise is —2600 m, or —2.6 km.
rise

Slope = — Substitute for slope, rise, and run.
run
~0.083 = —26km Multiply each side by r.
r
~0.083 7 =-2.6 km Divide each side by —0.083.
—2.6 km
r = -_— =
—0.083
r=31.2km

When the rise is —2.6 km, the run is 31.2 km. This means that when the plane was at an
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altitude of 2600 m, it travelled a horizontal distance of 31.2 km before it landed. Since

Winnipeg was 63 km away, the plane could not have reached Winnipeg.

30. Positions of point A may vary.
a), b) Draw segment OB. Mark a point A anywhere on the positive x-axis, such as at (6, 0).

d)

Lesson 6.1

Mark point C where the vertical line through B intersects the x-axis.

4-y ; /DB(Z, 4)

2/

of ' ¢ 4 |A
From the diagram,

Slope of OB is: % =2

In right AOBC

tan ZCOB = m
adjacent
4

tan ZCOB = 5

tan ZCOB =2

Since both C and A are on the same line, tan ZCOB = tan ZAOB =2

Draw segment OB. Mark a point A anywhere on the positive x-axis, such as at (3, 0).

Mark point C where the vertical line through B intersects the x-axis.

y

B(5, 2)

N

~T |
T hX
(0] 2 A4 C e

From the diagram,

Slope of OB is: %
In right AOBC

tan ZCOB = —
adjacent

tan ZCOB = %

Since both C and A are on the same line, tan ZCOB = tan ZAOB = %

opposite

The slope of a line segment is equal to the tangent of the angle formed by the segment
and the positive x-axis. Both the slope and the tangent are equal to the quotient of the

same two numbers.

= Copyright © 2011 Pearson Canada Inc.
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31. (Solution if Exercise 30 has been previously completed.)

a) Label the oblique arm of the 30° angle as OA.

2

30 o x
ol 2] 4B
From exercise 30, the slope of OA is tan 30° = 0.5773...

b) Label the oblique arm of the 60° angle as OB.
y

A
A
2.

60" o | x
0 2 B 4

From exercise 30, the slope of OB is tan 60° = 1.7320...

¢) For an angle with one arm horizontal and one arm oblique:
Since 1.7320... is not double 0.5773...; when an angle doubles, the slope of the oblique
arm does not double.

31. (Solution if Exercise 30 has not been previously completed.)

a) Draw the 30° angle. From B(5, 0), draw the perpendicular to the x-axis to intersect the
oblique arm at A.

y

2

30 | | o | x
o) 2 | 4B 6
Determine the rise AB.
In right AAOB:

tan ZAOB = % Substitute: ZAOB =30° and OB =5

tan 30° = % Multiply each side by 5.

AB =5 tan 30°

5 tan 30° _

So, the slope of OA is: tan 30°

b) Draw the 60° angle. From B(3, 0), draw the perpendicular to the x-axis to intersect the
oblique arm at A.

Y| 1A
A
2.
60" o | x
0 2 B 4
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Determine the rise AB.

In right AAOB:

tan ZAOB = % Substitute: ZAOB = 60° and OB =3
tan 60° = % Multiply each side by 3.

AB =3 tan 60°

So, the slope of OA is: % = tan 60°

tan 30°=0.5773... and tan 60° = 1.7320...

For an angle with one arm horizontal and one arm oblique:

Since 1.7320... is not double 0.5773...; when an angle doubles, the slope of the oblique
arm does not double.

Lesson 6.1 = Copyright © 2011 Pearson Canada Inc. 18
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Lesson 6.2 Slopes of Parallel and Perpendicular Lines Exercises (pages 349-351)

A

3. Parallel lines have the same slope.

a) A parallel line has slope %

b) A parallel line has slope —%.

¢) A parallel line has slope 3.

d) A parallel line has slope 0.

Perpendicular lines have slopes that are negative reciprocals. When the slope of a line is a
fraction, to determine the slope of a perpendicular line, invert the fraction and change its sign.

When the slope of a line is an integer, write it in fraction form with denominator 1; then
invert and change its sign.

a) A perpendicular line has slope —g.
. . 8
b) A perpendicular line has slope s
. 9 : . 1
¢) Write the slope 9 as T A perpendicular line has slope s

. . . 1
d) Write the slope -5 as —% . A perpendicular line has slope s

Two lines are parallel when their slopes are equal. Two lines are perpendicular when the
product of their slopes is —1.

a) The slopes are equal, so the lines are parallel.

b) The slopes are not equal and their product is not —1, so the lines are neither parallel nor
perpendicular.

¢) The slopes are not equal and their product is not —1, so the lines are neither parallel nor
perpendicular.

d) The product of the slopes is —1, so the lines are perpendicular.
Two lines are parallel when their slopes are equal.

Perpendicular lines have slopes that are negative reciprocals. When the slope of a line is a
fraction, to determine the slope of a perpendicular line, invert the fraction and change its sign.

Lesson 6.2 = Copyright © 2011 Pearson Canada Inc. 19
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When the slope of a line is an integer, write it in fraction form with denominator 1; then
invert and change its sign.

a) For a line with slope —g:
. . 4
i) A parallel line has slope ry

ii) A perpendicular line has slope %

b) For a line with slope 5:

i) A parallel line has slope 5.

. . . 1
ii) Write the slope as ? . A perpendicular line has slope -3
. : 7
¢) For a line with slope 3 :
. . 7
i) A parallel line has slope 3

ii) A perpendicular line has slope —%.

d) For a line with slope —4:

i) A parallel line has slope —4.

. —4 : . 1
ii) Write the slope as T A perpendicular line has slope h

7. Calculate the slope of the club and the slope of the line through the tips of the golfer’s shoes.
For the slope of the club:
From the diagram, the rise is approximately —1 and the run is approximately 6.

. . 1
Slope of the club is approximately: 5
For the slope of the line through the tips of the golfer’s shoes:

From the diagram, the rise is approximately —1 and the run is approximately 6.

1
Slope of the line through tips of shoes is approximately: oy

Lesson 6.2 = Copyright © 2011 Pearson Canada Inc. 20
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Since the slopes are the same, the club is parallel to the line through the golfer’s shoes, and
the golfer is set up correctly.

8. Lines are parallel if they have the same slope. Perpendicular lines have slopes that are
negative reciprocals. So, calculate the slope of each line segment then check to see if they are
. . h i
equal or are negative reciprocals. Use the formula: Slope = M
change in x

a) i) A(-5,-2),B(1,5); and C(-1,—4), D4, 1)

ii) Slope of AB = 3=(2)
1-(-5)

7

Slope of AB = s
Slope of CD = 1=
4 —(-1)

Slope of CD = %, or 1

The slopes of AB and CD are not equal, nor are they negative reciprocals, so the lines
are neither parallel nor perpendicular.

b) i) E(-3,4),F(3,2); and G(2, 5), H(0,-1)

—4

ii) Slope of EF = ————
) p 3 ()

Slope of EF = =2 , or 1
6 3

5-(-1)

Slope of GH =
2-0

Slope of GH = g, or3

Since 3 (—%) = —1; the slopes of EF and GH are negative reciprocals, so the lines are

perpendicular.
C) i) J(_za 3): K(l, _3): and M(3: 1)5 N(_45 _2)

-3-3

ii) Slope of JK = ——
) p - (2

Slope of JK = %6 , or—2

-2 -1

Slope of MN =
—4 -3

Slope of MN = _—3, or 3
-7 7
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The slopes of JK and MN are not equal, nor are they negative reciprocals, so the lines
are neither parallel nor perpendicular.

i) P(0,5), Q(6, 2); and R(-4, —1), S(0,-3)

2-5

ii) Slope of PQ= ——

) Slope of PQ = ——
-3 1

Slope of PQ= —, or ——
P Q 5 5

Slope of RS = —— 1D
0— (-4
1

Slope of RS = =2 ,0r ——
4 2

The slopes of AB and CD are equal, so the lines are parallel.

9. Lines are parallel if they have the same slope. Perpendicular lines have slopes that are
negative reciprocals. So, calculate the slope of each line segment then check to see if the

slopes are equal or are negative reciprocals. Use the formula: Slope = M
change in x
a) Slope of ST = ik VI
1 = (-4
6
Slope of ST = E ,or2
-1-1
Slope of UV = ——
5-1
Slope of UV = _—2, or —l
4 2
The slopes of ST and UV are negative reciprocals, so the line segments are perpendicular.
b) Slope of BC = 3-(=2)
-3 —(-6)
5
Slope of BC = 3
Slope of DE = S5-0
5-2
5
Slope of DE = 3
The slopes of BC and DE are equal, so the line segments are parallel.
¢) Slope of NP = 42
-3 -(-6)

Slope of NP = _?6 , or—2
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Slope of QR = 4 ; (_13)

d)

10. a)

b)

Slope of QR = %

The slopes of NP and QR are not equal, nor are they negative reciprocals, so the line
segments are neither parallel nor perpendicular.

Slope of GH = 125
4-(-2)

Slope of GH = _—4, or _%
6 3

Slope of JK = 07_—(_14)

Slope of JK = i, or 2
6 3

The slopes of GH and JK are not equal, nor are they negative reciprocals, so the line
segments are neither parallel nor perpendicular.

For DE, the coordinates of the points at the intercepts are: (4, 0) and (0, —6)

Slope of DE = =6-0
0-4
Slope of DE = _—6, or 3
—4 2
For FG, the coordinates of the points at the intercepts are: (-6, 0) and (0, 4)
Slope of FG = _4-0
0—(-6)

Slope of FG = i, or 2
6 3

Both lines have positive slopes, which are reciprocals.

For HJ, the coordinates of the points at the intercepts are: (-2, 0) and (0, 3)

Slope of HJ = _3-0

0-(-2)
3

Slope of HJ = 5

For KM, the coordinates of the points at the intercepts are: (-9, 0) and (0, 6)
Slope of KM = _6-0
0-(-9)
Slope of KM = 6 , Or 2
9 3

Both lines have positive slopes, which are reciprocals.
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11. a) Slope of AB = 4-(2)
1-(-3)
Slope of AB = é, or i
4 2
[ 4
/ x
3/ 10 | 2]
g5

b) Line CD is parallel to line AB, so line CD has slope %

¢) Since line CD has slope > its rise is 3 and its run is 2. From point C, move 3 squares up

and 2 squares right to get to one possible position for D, with coordinates (1, 2). From

this point, move 3 squares up and 2 squares right again to get to a second possible
osition for D, with coordinates (3, 5).

Yl L/
4,

yi|
- /D z

o

A RRER

My answers may be different because a classmate may choose the coordinates of any
other point on the line CD that [ drew.

d) Line AE is perpendicular to line AB; so the slope of AE is the negative reciprocal of % ,

which is ——.
3

e) Since line AE has slope 3 its rise is —2 and its run is 3. From point A, move 2 squares

down and 3 squares right to get to one possible for E, with coordinates (0, —4). From this
point, move 2 squares down and 3 squares right again to get to a second possible position
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for E, with coordinates (3, —06).

s fo

N

3/
AN
e E
BN
2-(-2)
3-5

12. a) Slope of AB =

Slope of AB = i2 ,or—2
YN\

21 B

N
| 2

b) Line CD is parallel to line AB, so line CD has slope —2.

¢) Since line CD has slope -2, its rise is 2 and its run is —1. From point Q, move 2 squares
up and 1 square left to get to a point with coordinates (0, —2), which is the y-intercept.
From this point, move 2 squares up and 1 square left again to get to a point with

coordinates (-1, 0), which is the x-intercept.
y

2 N[ | 2 | A

“‘\i

d) Line EF is perpendicular to line AB; so the slope of EF is the negative reciprocal of -2,

which is l .
2

e) Since line EF has slope > its rise is 1 and its run is 2. From point R, move 1 square up

and 2 squares right to get to a point with coordinates (-2, —3). From this point, move 1
square up and 2 squares right again to get to a point with coordinates (0, —2), which is the
y-intercept. From this point, move 1 square up and 2 squares right again to get to a point
with coordinates (2, —1). From this point, move 1 square up and 2 squares right again to
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13.

14.

15.

16.

get to a point with coordinates (4, 0), which is the x-intercept.
y

\
-A-:__O/.F/AX
EE S RRRRE

a) Quadrilateral HIKM is a parallelogram if its opposite sides are parallel.
I counted squares to determine the rise and the run of each side.

Slope of HJ = %

Slope of MK = %
Since the slopes of HJ and MK are equal, those sides are parallel.

Slope of HM = _76 , or -3

Slope of JK = _76 ,or—3

Since the slopes of HM and JK are equal, those sides are parallel.
Since both pairs of opposite sides are parallel, quadrilateral HIKM is a parallelogram.

b) Quadrilateral HIKM is a rectangle if its angles are right angles; that is, if adjacent sides
are perpendicular.

. : 2 . . :
The slopes of adjacent sides are 7 and —3; since these are not negative reciprocals, the

sides are not perpendicular, and the parallelogram is not a rectangle.

From the diagram, I can see that sides GF and DE are not parallel.
I check to see if sides GD and FE are parallel.
I counted squares to determine the rise and the run of each side.

Slope of GD = %, or 1

Slope of FE = %, orl

Since the slopes of GD and FE are equal, those sides are parallel and quadrilateral DEFG is a
trapezoid.

When I know the coordinates of Q and R, I can calculate the slope of QR. This slope is equal
to the slope of the opposite side of the rectangle, TS. The other pair of opposite sides, QT and
RS, also have equal slopes. This slope is the negative reciprocal of the slope of QR because
the sides are perpendicular to QR. But I do not know the lengths of sides RS and QT, so I
cannot determine the coordinates of S and T.

I calculate the slopes of the 3 sides of AABC, then check to see which two of the slopes are
negative reciprocals.
A(-3, 1), B(6,-2), and C(3, 4)
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17.

18.

Lesson 6.2

Slope = change 1-n y
change in x
Slope of AB = —2-1
6—-(-3)
3
Slope of AB = o
1
Slope of AB = -3
Slope of BC = -2
3-6
6
Slope of BC= —, or -2
Slope of AC = 4-1
3-(3)
Slope of AC = 3 , OF 1
6 2

Chapter 6
Linear Functions

Since -2 and % are negative reciprocals, then BC is perpendicular to AC, and AABC is a

right triangle, with ZC = 90°.

I calculate the slopes of the 3 sides of ADEF, then check to see if any two of the slopes are

negative reciprocals.
D(-3,-2), E(1, 4), and F(4, 2)

Slope = change 1.n y
change in x
Slope of DE = -2
1-(=3)
Slope of DE = E, or 3
4 2
Slope of DF = 2-(=2)
4 —(-3)
4
Slope of DF = 7
2-4

Slope of EF = ——
4-1

Slope of EF = —%

Since % and —% are negative reciprocals, then DE is perpendicular to EF, and ADEF is a

right triangle, with ZE = 90°.

Triangles may vary. I chose vertices so that the midpoints of the lines lie where grid lines

intersect. Triangle BCD has vertices B(2, 3), C(—4, 1), and D(4, -5).
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a)
A
IE 3./.‘\
c \
\ S\ x
-4 0\ | 4
F
G < \'
b
Slope = change 1.n y
change in x
Slope of BC = 3=
2-(-4)
Slope of BC = g, or 1
6 3
Slope of CD = il
4 —(—4)
Slope of CD = -6 , OF 3
8 4
Slope of BD = -3
4-2

Slope of BD = _78 ,or—4

b) The midpoints of the sides are: E(-1, 2), F(3, —1), and G(0, —2); they form AEFG.

Slope = change 1-n y
change in x
Slope of EF = -1-2
3-(-D
3
Slope of EF = I
Slope of FG = —2=CD
0-3

Slope of FG = i , OF 1
-3 3

2-2
0—(-1)

Slope of EG =
-4
Slope of EG = T ,or—4

¢) The slopes of the sides of ABCD are equal to the slopes of the sides of AEFG; that is, BC
is parallel to FG; BD is parallel to EG, and CD is parallel to EF. In each case, the
segment that joins the midpoint of two sides of a triangle is parallel to the third side of the
triangle.
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19.

af

>

&

C x
4 | -2 |0 2 4
a) If ABCD was a rectangle, then AB would be perpendicular to BC. From the diagram,

b)

©)

they do not look perpendicular, but I shall determine the slopes of these sides to verify.

Slope = change 1.n y
change in x
Slope of AB = _4-3
2-(-4)

Slope of AB = é

Slope of BC = 0-4
4 -2

Slope of BC = _74 ,or—2

Since % and —2 are not negative reciprocals, then AB is not perpendicular to BC and

ABCD is not a rectangle.

Side AD is parallel to side BC, so they have the same rise and the same run.

BC has a rise of —4 and a run of 2. So, from point A, move 4 squares down, then
2 squares right, to get to D(—2, —1).

y B

A1r/i//\
2
\ Nelx

0l — 4

Y .

D

I could have used the fact that AB is parallel to DC, and moved 1 square down from C,
then 6 squares left; I would get to the same point D.

I could also have added coordinates:

Point C has coordinates (4, 0). I could have added —1 to the y-coordinate, to represent a
rise of —1, then added —6 to the x-coordinate to represent a rise of —6. Then the
coordinates of D are: (4 —6,0— 1), or (-2, -1)

20. Draw a diagram.

R

\

.4.y

24

2%S
290

For

a right triangle, /R, ZS, or /T is a right angle.
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Suppose ZR is the right angle.

Then, RT is perpendicular to RS at R.

The slope of RT is the negative reciprocal of the slope of RS.
From the diagram, the rise of RS is —6 and the run of RS is 3.

So the slope of RS is _?6 .

. . -6 . 3
The negative reciprocal of EY can be written as s

So, the rise of RT is 3 and the run of RT is 6.
From R, move 3 squares up and 6 squares right to reach point T;(3, 7).

. . -6 . -3
The negative reciprocal of — can also be written as —

So, the rise of RT is —3 and the run of RT is —6.
From R, move 3 squares down and 6 squares left to reach T»(-9, 1).

L.T‘I
Al T
N |
Rl 4
-\

N
T

L—|

< Y A\

i N1
86 T2 01/ 2
“Js
Suppose £S is the right angle.

Repeat a similar process as for ZR.

Then, ST is perpendicular to RS at S.

The slope of ST is the negative reciprocal of the slope of RS.

So, the rise of ST is 3 and the run of ST is 6.

From S, move 3 squares up and 6 squares right to reach point T;(6, 1).
So, the rise of ST is —3 and the run of ST is —6.

From S, move 3 squares down and 6 squares left to reach T4(—6, —5).

yv
R 2
\2"\‘T
3
)y >t
-es/ 2 N | a6
/ S
L~ 44
L ¥
F =<

Suppose £T is the right angle. From the Angle in a Semicircle Property, T is a point on the
circumference of a circle with diameter RS.
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R, T
! O's
E X
|2 \C{
TG':L""' s

Possible coordinates for T are: (3, 7), (-9, 1), (6, 1), (-6, -5), (4, 0), and (-3, -2)

. Rhombuses may vary.

For rhombus ABCD, to make sure all the sides were the same length and to make sure I
didn’t draw a square, I started at A and moved 2 squares down and 3 squares right to get to B.
From point B, I moved 3 squares right and 2 squares up to reach C. From C [ moved 2
squares up and 3 squares left to reach D. I then joined AD.

[ used a similar strategy for rhombus PQRS.

y
1o
AN
A c
N
B X
_ 0 P
13
N
s
LN e
o R

Wherever I drew the rhombuses, the diagonals were always vertical and horizontal, so the
diagonals intersect at right angles. To verify this, I calculated the slopes of the diagonals.
For rhombus ABCD, the diagonals are AC and BD.

Slope = change 1.n y
change in x
Slope of AC = 33
4—-(-2)

Slope of AC = % , or 0; so AC is horizontal.

Slope of BD = 51—_11

Slope of BD = %, which is undefined; so BD is vertical.

Since AC is horizontal and BD is vertical, then the diagonals of the rhombus are
perpendicular.

For thombus PQRS, the diagonals are PR and SQ.

Slope = change 1.n y
change in x
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Slope of SQ = _57_—(15)

Slope of SQ = %, or 0; so SQ is horizontal.

Slope of PR = 2=-CD
4-4

Slope of PR = %8 , which is undefined; so PR is vertical.

Since SQ is horizontal and PR is vertical, then the diagonals of the rhombus are
perpendicular.

22. Method 1: Use grid paper.
Plot points B(2, 2), C(9, 6), and E(5, —3). Draw a broken line through y = —7 because D lies
on that line.
Since BC and DE are parallel, their slopes are equal.
From the graph, the rise from C to B is —4 and the run is —7.
So, from E, move 4 squares down and 7 squares left to reach D at (-2, —7).
So,c=-2
y

6
O

C
A

Vi
4

2 B

N

Br<duunn RANEnN

D

e

Method 2: Use algebra.
Determine the slope of each segment.

Slope = change 1.n y
change in x

Slope of BC = 6-2
9-2

Slope of BC = ;

Slope of DE = S -7 , or 4

5-c 5-c
Since BC and DE are parallel, equate the two slopes:
4__4 Multiply each side by 7.
7 S-c
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7@) :7(51:]

28
c
4(5—c)=(5—c)( 28 J

Multiply each side by (5 — ¢).

5_
5-c¢

20 —-4c¢ =28 Collect like terms.
—4c=28-20
—4c=38 Divide each side by —4.

23. Determine the slope of each segment.

Slope = change 1.n y
change in x
Slope of AB = 10=5
7-3

Slope of AB = %

Slope of CD = Lll 2

Slope of CD = a_z,ora—2

a) Since AB and CD are parallel, equate the two slopes:

% =a—-2 Multiply each side by 4.
5
4| = | =4(a-2
3
5=4a-8 Collect like terms.
13=4a Divide each side by 4.
13
— =a
4
a=3.25

Chapter 6
Linear Functions

b) Since AB and CD are perpendicular, then their slopes are negative reciprocals.

That is, the product of the slopes is equal to —1.
[%) (a—2)=-1 Multiply each side by 4.

4(%) (a—2)=4(-1)

S(a-2)=-4
5a—10=-4
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5a=6
6
a = e
5
a=12

24, Positions of squares may vary.

a) The coordinates of the vertices are: O(0, 0), A(—4, 0), B(—4, —4), and C(0, —4)

N
Al o «x
—J 2

12
The diagonals are AC and OB.
Slope = change 1.n h%

change in x
Slope of AC = —4-0

0—(-4)
—4

Slope of AC = i or—1

—4-0

Slope of OB = ,orl

Since the slopes of OB and AC are negative reciprocals, then OB and AC are
perpendicular.

b) Since each side of the square has length @ units, the coordinates of the vertices are:
0(0, 0), A(0, a), B(-a, a), and C(-a, —a)

B(-a,a) y R
A0, a)
‘ X
d(a,0) 0(0, 0)
The diagonals are AC and OB.
Slope = change 1.n y
change in x
Slope of AC = 0-a
_a —

Slope of AC = - ,orl
—a

a-20

—a —

Slope of OB =

Slope of OB = 4 ,or—1
—a

Since the slopes of OB and AC are negative reciprocals, then OB and AC are
perpendicular.
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Checkpoint 1 Assess Your Understanding (page 353)
6.1
1. Slope = change in y 1.n J
change in x
Point A has coordinates (-6, 5). Point B has coordinates (3, —1).
Slope of AB = =5
3-(-06)

Slope of AB = %6

Slope of AB = —%

Point C has coordinates (-5, —1). Point D has coordinates (3, 1).

Slope of CD = 1=
3-(-9)

Slope of CD =

Slope of CD =

2. Slope = change in y 1-n J
change in x

a) Point Q has coordinates (—2, 5). Point R has coordinates (2, —10).
-10-5
2-(-2)

Slope of QR = —TIS

Slope of QR =

b) The point at the x-intercept has coordinates A(3, 0). The point at the y-intercept has
coordinates B(0, —-5).

Slope of AB = -0
0-3

Slope of AB = =

Slope of AB = %

The slope of the line through the intercepts is % .

3. The slope of a line is equal to the slope of any segment of the line, so we can use any two
points that form that segment to determine the slope of the line.

4. a) Label two points on the line: A(3, 75) and B(5, 125)
Label the axes x and y.
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Jordan’s Snowmobile Journey

y

200
rAvAY)

Distance (km
s
()

| | | | X
02 4 6|8
Time (h
Slope = change 1-n y
change in x
Slope of AB = 125 km = 75 km
5h-3h
50 km

Slope of AB= ———
2h

Slope of AB =25 km/h
The slope is Jordan’s average speed.

b) Since Jordan travels at an average speed of 25 km/h, in 1 i h, he will travel:

25 km/h (1.25 h) =31.25 km
Inl % h, Jordan will travel approximately 31 km.

¢) Jordan travels at an average speed of 25 km/h. To travel 65 km, it will take him:
65 km
25 km/h

There are 60 min in 1 h, so 0.6 h is 0.6(60 min) = 36 min
It will take Jordan 2 h 36 min to travel 65 km.

=2.6h

6.2
5. The positions of the lines on the grids and their labels may vary.

a) The lines are neither parallel nor perpendicular because the slopes are neither equal nor
are they negative reciprocals.

A line with slope % has a rise of 2 and a run of 5. To draw line AB with slope %, I
began at point A, moved 2 squares up and 5 squares right to reach point B. I drew a line

through AB. A line with slope % has a rise of 5 and a run of 2. To draw line CD with

slope Bl , I began at point C, moved 5 squares up and 2 squares right to reach point D. I
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drew a line through CD.
Y
'D/ ,
[ c B
/ Ix
-4 / 0 p 4
R,
AN

b) The lines are perpendicular because their slopes are negative reciprocals.
A line with slope L has a rise of —1 and a run of 4. To draw line EF with slope —% , 1

began at point E, moved 1 square down and 4 squares right to reach point F. I drew a line
through EF. A line with slope 4 has a rise of 4 and a run of 1. To draw line GH with slope
4, I began at point G, moved 4 squares up and 1 squares right to reach point H. I drew a
line through GH.

/ A y

ILT—\«F\
4 J2 0
2

: . : .18
¢) The lines are parallel because their slopes are equal; that is, the fraction 5 simplifies

I~

~£
"
/

x

)

to J . A line with slope % has a rise of 9 and a run of 7. To draw line JK with slope % , 1
began at point J, moved 9 squares up and 7 squares right to reach point K. I drew a line
through JK. To draw line MN with slope %, I began at point M, moved 9 squares up and
7 squares right to reach point N. I drew a line through MN.

A7

K

24

/4”1 / 1]

6. Coordinates may vary.
Draw a line through the points D(-6, —1) and E(2, 5).
change in y

Slope = -
change in x
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Slope of DE = Sl )]
2 —(-6)
Slope of DE = E , or E
8 4

a) A line parallel to DE has slope % . To draw a parallel line FG, choose any point such as

F(2,-2). From F, move 3 squares up and 4 squares right to reach point G with
coordinates (6, 1). So, the coordinates of two points on a line parallel to DE are (2, -2)
and (6, 1).

: . . . . .4
b) A line perpendicular to DE has a slope that is the negative reciprocal of % ; that is, 3

To draw a perpendicular line HJ, choose any point such as H(5, —2). From H, move 4
squares up and 3 squares left to reach point J with coordinates (2, 2). So, the coordinates

of two points on a line perpendicular to DE are (5, -2) and (2, 2).
y
N
X

/ 24 \ J

N x
ZORRSEN F/\HG

/

7. The triangle is a right triangle if two sides are perpendicular; that is, they form a right angle.
Slope = change 1.n y
change in x
—-6-5
-5—(-1)
-11 11
— . or —
—4 4
1-(=6)
3-(-5)

Slope of AB =

Slope of AB =

Slope of BC =

Slope of BC = %

1-5
3-(=1
—4
Slope of AC = i or—1

Slope of AC =

Since no two slopes are negative reciprocals, no two sides are perpendicular, and the triangle
is not a right triangle.

8. Plot M and P on a grid.
Slope = change 1.n y
change in x
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Slope of MP = 56
3-(3)
Slope of MP = _—9, or —E
6 2

. . . L. 2
So, if the right angle is at M, the slope of MN is the negative reciprocal of —%, which is 3

From point M, I move 2 squares down and 3 squares left. I continue to do this until I reach
the x-axis at (—12, 0). This is one position of N.

. : .2
If the right angle is at P, the slope of PN is 3

From point P, I move 2 squares down and 3 squares left. I reach the y-axis at (0, —5). This is
another position of N.

/y\ 4

Y
N, T0—__ 6 |4 —2\0

y

=2
N
AN

|

T

1

<
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Lesson 6.3 Math Lab: Assess Your Understanding (page 356)

1.

4.

Investigating Graphs of Linear Functions

Each line has an equation of the form y = mx + b, where m is the slope and b is the
y-intercept.

a) Since the slope of each line is %, then the equation of each line has the form y = %x +b

From the top of the screen to the bottom, the equations are:

1 1 1 1 1
=—xt4,y=—x+2,y=—x—-1,y=—x-2,y=—x-3
4 2 4 2 4 2 4 2 4 2

b) Since the slope of each line is —% , then the equation of each line has the form

1
y=-=-x+b
3
From the top of the screen to the bottom, the equations are:

1 1 1 1 1
=-——x+4,y=—-—x+3,y=——x+1,y=-——x-2,y=——=x-3
O S S e G S

The graph of a function with an equation of the form y = mx + b has a slope of m and a y-
intercept of . To graph the function, I would mark a point at the y-intercept, then use the
slope to identify the rise and run. From the y-intercept, I would move vertically a number of
squares equal to the rise, then horizontally a number of squares equal to the run, then mark
another point. When I draw a line through the points, I have drawn a graph of the function.

The graph of the linear function with equation y =—3x + 6 has a y-intercept of 6 and a slope
of =3. From 6 on the y-axis, I move 3 squares down, then 1 square right and mark a point. I
draw a line through this point and the point at the y-intercept. This line is the graph of the
function.

oV

44 \y=—3x+6

51\
of Al 4

12

a) Predictions may vary. For example:
When m is positive, the graphs go up to the right. As m increases, the graphs get steeper.
When m is negative, the graphs go down to the right. As m decreases, the graphs get
steeper.

b) i) The graph of y =x — 1 has slope 1 and y-intercept —1. From —1 on the y-axis, [ move
1 square up, then 1 square right and mark a point. I draw a line through this point and
the point at the y-intercept.
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ii) The graph of y = 2x — 1 has slope 2 and y-intercept —1. From —1 on the y-axis, | move
2 squares up, then 1 square right and mark a point. I draw a line through this point
and the point at the y-intercept.

iii) The graph of y =—3x — 1 has slope —3 and y-intercept —1. From —1 on the y-axis, I
move 3 squares down, then 1 square right and mark a point. I draw a line through this
point and the point at the y-intercept.

iv) The graph of y =—2x — 1 has slope —2 and y-intercept —1. From —1 on the y-axis, I
move 2 squares down, then 1 square right and mark a point. I draw a line through this
point and the point at the y-intercept.

y

P y=2x-1
y=—a%—

y=LakZ yEx-1

X

—£

N AT

The graphs show that my predictions in part a were correct.

5. a) Predictions may vary. For example:
The graph moves up if b is increasing and the graph moves down if b is decreasing.

b) i) The graph of y =x — 3 has slope 1 and y-intercept —3. From —3 on the y-axis, [ move
1 square up, then 1 square right and mark a point. I draw a line through this point and
the point at the y-intercept.

ii) The graph of y =x — 2 has slope 1 and y-intercept —2. From —2 on the y-axis, [ move
1 square up, then 1 square right and mark a point. I draw a line through this point and
the point at the y-intercept.

iii) The graph of y = x has slope 1 and y-intercept 0. From the origin, I move 1 square up,
then 1 square right and mark a point. I draw a line through this point and the point at
the y-intercept.

iv) The graph of y =x + 3 has slope 1 and y-intercept 3. From 3 on the y-axis, | move 1

square up, then 1 square right and mark a point. I draw a line through this point and

the point at the y-intercept.
y

4
| YEX/y=Ix-2
y—ya.?
| lX
-2 4
y=x+3

The graphs show that my prediction in part a was correct.

6. I used the same strategy as in question 3.
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a) The graph of y = 3x + 5 has slope 3 and y-intercept 5. From 5 on the y-axis, [ move 3
squares up, then 1 square right and mark a point. I draw a line through this point and the
point at the y-intercept.

b) The graph of y =—-3x + 5 has slope —3 and y-intercept 5. From 5 on the y-axis, | move 3
squares down, then 1 square right and mark a point. I draw a line through this point and
the point at the y- intercept.

8_,V

\ /y_3x+5

©

y=-3x+5

71\
2 - \

‘ X
[
¢) The graph of y = 3x — 5 has slope 3 and y-intercept —5. From —5 on the y-axis, I move 3

squares up, then 1 square right and mark a point. I draw a line through this point and the
point at the y-intercept.

d) The graph of y =—3x — 5 has slope —3 and y-intercept —5. From —5 on the y-axis, I move 3
squares down, then 1 square right and mark a point. I draw a line through this point and
the point at the y-intercept.

y

\
\ X

2\/0 /

y=-3x-5 [,
y=
v

w
|
w

7. a) The graph of C =550+ 15n has a C-intercept of 550 and a slope of 15. Since 7 is a whole
number, the graph is a set of points. From 550 on the C-axis, I move 15 up and 1 right.
Since it is difficult to move 15 up when the scale is 1 square represents $100, I move 150

up and 10 right, then mark a point. From this point, I move 150 up and 10 right, then
mark another point. I use a straightedge to mark more points along this line at different

values of n.
10004¢
[ ]
800 » ] . s
. v , o ¢ |
600 1
e C =550 + 15n
400
200
. | .
0 4 12 | 16 | 20
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b) m represents the slope or rate of change; that is, $15 per person. b represents the initial
cost of $550 to rent the hall. After this has been paid, each additional person costs $15.
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Lesson 6.4 Slope-Intercept Form of Exercises (pages 362—364)

bl

the Equation for a Linear Function

Compare each given equation with the equation of the form y = mx + b, where m is the slope
and b is the y-intercept.

a)

b)

d)

e)

f)

The graph of y = 4x — 7 has slope 4 and y-intercept —7.

When a coefficient of a variable is not indicated, the coefficient is 1. The graph of y =x +
12 has slope 1 and y-intercept 12.

4 4 .
The graph of y = —;x + 7 has slope 5 and y-intercept 7.
3 . 3
The graph of y = 11x — 3 has slope 11 and y-intercept e

: 1 . 1 1 . .
The equation y = 3 x can be written as y = 3 x + 0. The slope is 3 and the y-intercept is

0; the graph passes through the origin.

The equation y = 3 can be written as y = Ox + 3. The slope is 0 and the y-intercept is 3.

Substitute the given values for the slope m and the y-intercept b into the equation y = mx + b.

a)

b)

d)

With slope 7 and y-intercept 16, the equation is: y = 7x + 16

With slope —% and y-intercept 5, the equation is: y = —%x +5

The point H(0, —3) represents a y-intercept of —3; the slope is %; so the equation is:

7
=—x-3
" 16

With slope —g and y-intercept —8, the equation is: y = —gx -8

The origin O(0, 0) represents a y-intercept of 0; the slope is —% ; so the equation is:

ST
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6. a) Mark a point at 1 on the y-axis, then move 1 square up and 2 squares right. Mark another
oint. Draw a line through the points.

2y/
y=-;-x+1. =
X

_ 0 2

b) Mark a point at —5 on the y-axis, then move 2 squares up and 1 square right. Mark

another point. Draw a line through the points.
y

EE
24 /)
‘,%=:2x--s

¢) Mark a point at 4 on the y-axis, then move 2 squares down and 3 squares right. Mark

another point. Draw a line through the points.
y

X

o

6
A%

NG

2
4

+4

w[N

X
> |0 ] 4

d) Mark a point at the origin, then move 4 squares up and 3 squares right. Mark another
point. Draw a line through the points.

A
A
>4
yE3x
! X
_2 p
2
14

B
7. a) The slope of the line is 2 and its y-intercept is —7. Mark a point at —7 on the y-axis, then
move 2 squares up and 1 square right. Mark another point. Draw a line through the

oints.
y

(=)
~N

N

el y=2x-7
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b) The slope of the line is —1 and its y-intercept is 3. Mark a point at 3 on the y-axis, then
move 1 square down and 1 square right. Mark another point. Draw a line through the
oints.

<)}
I

y=-x+3

30

¢) The slope of the line is —% and its y-intercept is 5. Mark a point at 5 on the y-axis, then

move 1 square down and 4 squares right. Mark another point. Draw a line through the

points.
el
4 T\o\
Y=—-=Xx+5
7 4
2
| x
4 |2 |0 4

d) The slope of the line is % and its y-intercept is —4. Mark a point at —4 on the y-axis, then

move 5 squares up and 2 squares right. Mark another point. Draw a line through the

oints.
Py
X
of /21 4
2 y =ﬂ%kx -4

e) The slope of the line is —100 and its V-intercept is 6000. Mark a point at 6000 on the
V-axis, then move 1000 units down and 10 units right. Mark another point. I assume the
domain and range can take any values so I draw a line through the points.

80004”
] V =-100t +/6000|
4000
2000
v | ;t
0 ) | 4 10
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f) The slope of the line is 10 and its C-intercept is 95. Mark a point at 95 on the C-axis, then

b)

move 10 units up and 1 unit right. Mark another point. I assume the domain and range

can take any values so I draw a line through the points.
C

120
1001 —
{E 0n + 95

p

Lo
(]

N
o

n
0 2 4

An equation of the line has the form C = mt + b.

Substitute m = 50 because the slope or rate of change is $50/h.
Substitute » = 80 because the initial fee is $80.

An equation is: C =50z + 80

Use the general form of the equation, C = mt + b.

Substitute m = 40 because the new slope or rate of change is $40/h.
Substitute » = 100 because the new initial fee is $100.

An equation is: C =40z + 100

9. An equation of the line has the form F' =md + b.
Substitute m = 0.02 because the slope or rate of change is 2% of the amount d dollars.
Substitute b = 3.50 because the withdrawal fee is $3.50.
An equation is: F'=0.02d + 3.50

10. Screens may vary.
I used a graphing calculator.

a)

. . - 4
I pressed [Y=], then I input the expression Y1 = (%j X+ﬁ'

Flotl Flatz Floks
I?1E('3£13)H+4f1

M=
M=
wMy=
wMe=
R

I pressed [GRAPH]. I changed the to Xmin = -1, Xmax = 3, Ymin = -2, and

Ymax = 3 to get this screen:
THOOL
Aamin=-1
ARMax=3
nscl=1
Ymin=-2
Yrmax=3
Yeol=1
Ares=10
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b) I pressed [Y=], then I input the expression Y1 = 3.75X-2.95.

d)

11. a)

b)

Flotl Flotz Flokz
<M BEL FoE-2. 950
M=
M=
wMy=
wMe=
“MNE=
wNe=

I pressed [GRAPH]. I changed the to Xmin = -1, Xmax = 3, Ymin = -5, and
Ymax = 2 to get this screen:

LITHOOL
Amin=-1

Amax=3 ff
nscl=1

Ymin=-5
“ax=2

Vaol=1

ares=11

I pressed [Y=], then I input the expression Y1 = 0.45X+25.50.
Flotl Flotz FIots
“i1 B8, 454+25, SOl
“Ne=
“Na=
~Ny=
~Ne=
~NE=
R ik

I pressed GRAPH. I changed the to Xmin = 0, Xmax = 100, Ymin = 0, and
Ymax = 100 to get this screen:

I pressed [Y=], then I input the expression Y1 = (%j X+32.

Flotl Flotz Flokz
~HMIBC9SSE+E2E
M=
M=
wMy=
wMe=
“MNE=
wNe=

I pressed [GRAPH]. I changed the to Xmin = —40, Xmax = 60, Ymin = —50, and
Ymax = 150 to get this screen:

LITHOOLI
Amin=-44
Amax=cH
nscl=18
Ymin=-3d

Ymax=154
Vacol=18
ares=11

The student may have confused the values of the slope and the y-intercept.

From the graph:
Two points on the line have coordinates: (1, 1) and (0, —3)

Slope = change in y-coordinates

change in x-coordinates
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Slope of the line is:

1-(=3)

=4

The y-intercept is —3.
Substitute m = 4 and b = -3 in the equation y = mx + b.
The correct equation is: y =4x — 3

12. a) i) From the graph:

iiif)

b) i)

Lesson 6.4

Two points on the line have coordinates: (-2, 3) and (2, 1)

change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: =3 _—2, or 1
2-(-2) 4 2

The y-intercept is 2.

. 1 . .
Substitute m = =3 and b = 2 in the equation y = mx + b.

The equation is: y = —%x +2

Chapter 6
Linear Functions

To verify the equation, substitute the coordinates of another point on the line,

such as (4, 0).

. . 1
Substitute x=4 and y=0iny = —Ex + 2.

LS.=y RS.= —%x+2
L.S.=0 R.S.= —%(4)+2
RS.=-2+2
R.S.=0
=L.S.

Since the left side is equal to the right side, the equation is correct.

. . 1
Substitute x =10 in y = —Ex + 2.

1
=-—(10)+2
y 2()
y=—5+2
y=-3

When x =10,y =-3

From the graph:

Two points on the line have coordinates: (0, —6) and (1, —2)

change in y-coordinates

Slope = - -
change in x-coordinates

Slope of the line is: _21_—((;6) = %, or4

The y-intercept is —6.

= Copyright © 2011 Pearson Canada Inc.

49



Pearson Chapter 6
Foundations and Pre-calculus Mathematics 10 Linear Functions
ii) Substitute m =4 and b =—6 in the equation y = mx + b.
The equation is: y=4x — 6
To verify the equation, substitute the coordinates of another point on the line, such as
2,2).
Substitute x=2 and y =2 in y =4x — 6.
LS.=y RS.=4x-6
LS.=2 RS.=4(2)-6
R.S.=8-6
R.S.=2
=L.S.
Since the left side is equal to the right side, the equation is correct.
iii) Substitute x =10 in y = 4x — 6.
y=4(10)-6
y=40-6
y=34
When x =10, y =34
¢) i) From the graph:
Two points on the line have coordinates: (—4, —2) and (0, 1)
Slope = change 1.n y-coord?nates
change in x-coordinates
Slope of the line is: 1=-(=2 _3
0-(4) 4
The y-intercept is 1.
ii) Substitute m = % and b =1 in the equation y = mx + b.
.. 3
The equation is: y = Zx +1
To verify the equation, substitute the coordinates of another point on the line, such as
4, 4).
Substitute x=4andy=4iny= %x + 1.
3
LS. =y R.S. = Z(4)+1
LS.=4 RS.=3+1
R.S.=4
=L.S.
Since the left side is equal to the right side, the equation is correct.
. . 3
iii) Substitute x =10 iny = Zx + 1.
3
==(10)+1
y=74109
30,
4 4
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_30 4
Y 4 4
34 17
= —— . 0 —_—
4 2

When x=10,y=28.5

d) i) From the graph:
Two points on the line have coordinates: (0, —2) and (3, —3)
change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: e ) _—1, or L
3-0 3 3

The y-intercept is —2.

. 1 . .
ii) Substitute m = -3 and b = -2 in the equation y = mx + b.

The equation is: y = —%x -2

To verify the equation, substitute the coordinates of another point on the line, such as
(6, —4).

. . 1
Substitute x=6andy=—41iny = —Ex— 2.

LS. =y R.S.= —%(6)—2
LS. =4 RS.=2-2
RS.= 4
- LS.

Since the left side is equal to the right side, the equation is correct.

iii) Substitutex =101iny = —%x -2.

1
)/:—5(10)—2
10 6
=373
16
=3

Whenx =10, y = —?

13. a) From the graph:
Two points on the line have coordinates: (0, 900) and (10, 100)
change in A-coordinates
Slope =

change in #-coordinates
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b)

d)

Slope of the line is: 100 =900 _ =800 , or =80
10-0 10
The slope is the quotient of height in metres and time in minutes, so the slope is
—80 m/min; this is the rate at which the plane is descending; every minute, it descends
80 m.
The A-intercept is 900; this is the height in metres of the plane before it began its descent.

Rewrite the equation y = mx + b as h = mt + b, to use the dependent and independent
variables on the graph.

Substitute m = —80 and b = 900 in the equation # = mt + b.

The equation is: # =—-80¢ + 900

To verify the equation, substitute the coordinates of another point on the line, such as

(5, 500).
Substitute = 5 and 42 = 500 in # = -80¢ + 900.
LS.=h R.S. =-807+ 900
L.S.=500 R.S.=-80(5) + 900
R.S.=-400+ 900
=500
=L.S.

Since the left side is equal to the right side, the equation is correct.

Substitute = 5.5 in 2 =—-80¢ + 900.

h=-80(5.5) + 900

h=-440+ 900

h =460

When ¢ = 5.5 min, 2 = 460 m; that is, 5.5 min after beginning its descent, the plane is
460 m high.

i) The graph intercepts have coordinates: (0, 700) and (8, 0)
h

'800-\
E 600\
= h = f(t)
NN
T .
200 —
| . , \t
0 214 6 8 10
Time (min)
The graph is steeper.
change in s-coordinates
Slope = - -
change in #-coordinates
Slope of the line is: % = %, or —87.5

The slope is —87.5 m/min; the plane is descending at a faster rate; every minute, it
descends 87.5 m.

ii) Substitute m =—87.5 and b = 700 in the equation # = mt + b.
The equation is: & =-87.5¢+ 700
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14.

15.

b)

b)

To verify the equation, substitute the coordinates of another point on the line, such as

(4, 350).
Substitute =4 and & = 350 in & =—-87.5¢ + 700.
LS.=h R.S.=-87.5t+ 700
L.S.=350 R.S.=-87.5(4) + 700
R.S.=-350+ 700
=350
=L.S.

Since the left side is equal to the right side, the equation is correct.

From the given data:

Rewrite the equation y = mx + b as C = mn + b, to use the dependent and independent
variables given.

The C-intercept is 20, which is the initial cost in dollars.

The slope is 0.80, which is the cost per song downloaded.

Substitute m = 0.80 and b = 20 in the equation C = mn + b.

The equation is: C = 0.80n + 20

Substitute n = 109 in the equation: C = 0.80n + 20
C=0.80(109) + 20

C=872+20

C=107.2

The total cost to download 109 songs is $107.20.

Substitute C = 120 in the equation: C = 0.80n + 20

120 =0.80n + 20 Solve for .
100 = 0.80n Divide each side by 0.80.
125=n

Michelle downloaded 125 songs.

A horizontal line has a slope of 0, so the equation

y =mx + b becomes

y=0x+b, or

y=>

So, for the line y = 2, the slope is 0 and the y-intercept is 2.

Draw a horizontal line through 2 on the y-axis.
y
44"

y=2

5 |0

I cannot use y = mx + b to graph x = 2 because it has an infinite slope.

So, I use the fact that x = 2 is a vertical line through 2 on the x-axis.
y

R X=2
<

X
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16. a) From the given data:
Rewrite the equation y = mx + b as E = mt + b, to use the dependent and independent
variables given.
The E-intercept is 34, which is Alun’s nightly earnings in dollars before tips are added.
The slope is 0.05, which is the percent of tips that Alun gets, written as a decimal.
Substitute m = 0.05 and b = 34 in the equation £ = mt + b.
The equation is: £ = 0.05¢ + 34

b) Substitute # = 400 in the equation: £ = 0.05¢ + 34
E =0.05(400) + 34
E=20+34
E=54
Alun earns $54 when the tips are $400.

¢) Substitute £ = 64 in the equation: £ = 0.05¢ + 34

64 =0.05¢+ 34 Solve for ¢.
30 =0.05¢ Divide each side by 0.05.
600 =1t

When Alun earned $64, the tips were $600.

17. a) From the graph:
Two points on the line have coordinates: (0, 1) and (1, 5)
Slope = change in y-coordinates

change in x-coordinates

Slope of the line is: f _; =4

The y-intercept is 1.
For the equation of the line, substitute m =4 and b =1 in y = mx + b.
So, the equation is: y =4x + 1

b) From the graph:
Two points on the line have coordinates: (0, —1) and (3, 1)
change in y-coordinates

Slope = : :
change in x-coordinates
Slope of the line is: - — D = 2
3-0 3

The y-intercept is —1.

For the equation of the line, substitute m = % andb=-1iny=mx+b.

So, the equation is: y = %x -1

¢) From the graph:
Two points on the line have coordinates: (-3, —2) and (0, —7)
Slope = change in y-coordinates

change in x-coordinates
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Slope of the line is: 7= _ 3 ,0r ——
0-(-3) 3 3

The y-intercept is —7.

For the equation of the line, substitute m = —% and b=-7iny=mx+b.

So, the equation is: y = —gx -7

18. From Graph A:
Two points on the line have coordinates: (1, 2) and (0, —1)
change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: -2 _—3, or 3
0-1 -1

The y-intercept is —1.
For the equation of the line, substitute m =3 and b =—1 in y = mx + b.
So, the equation is y = 3x — 1, which is the equation in part b.

From Graph B:
Two points on the line have coordinates: (3, 0) and (0, —1)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: =0 _—1, or 1
0-3 -3 3

The y-intercept is —1.

. . . 1 .
For the equation of the line, substitute m = 3 andb=-1iny=mx+b.

. 1 S .
So, the equation is y = gx — 1, which is the equation in part d.

From Graph C:
Two points on the line have coordinates: (2, 3) and (1, 1)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: } — ; = _—?, or 2

The y-intercept is —1.
For the equation of the line, substitute m =2 and b =—1 in y = mx + b.
So, the equation is y = 2x — 1, which is the equation in part a.

From Graph D:
Two points on the line have coordinates: (-2, 1) and (1, —2)
change in y-coordinates

Slope = : -
change in x-coordinates
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19.

Slope of the line is: 1-(2) _ —,or—1
-2-1 -3

The y-intercept is —1.

For the equation of the line, substitute m =—1 and b =—1 in y = mx + b.

So, the equation is y = —x — 1, which is the equation in part c.

From Graph A:
Two points on the line have coordinates: (4, 3) and (2, 1)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: =3 _—2, or 1
2-4 =2

The y-intercept is —1.
For the equation of the line, substitute m =1 and b =—1 in y = mx + b.
So, the equation is y = x — 1, which is the equation in part d.

From Graph B:
Two points on the line have coordinates: (2, 5) and (-2, 1)
change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: =5 _ _—4, or 1
2-2 -4

The y-intercept is 3.
For the equation of the line, substitute m =1 and b =3 in y = mx + b.
So, the equation is y = x + 3, which is the equation in part c.

From Graph C:
Two points on the line have coordinates: (-3, —1) and (1, —5)
change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: ol Gl _—4, or—1
1-(-3) 4

The y-intercept is —4.

For the equation of the line, substitute m =—1 and b =—4 in y = mx + b.

So, the equation is y = —x — 4, which is the equation in part a.

From Graph D:
Two points on the line have coordinates: (-2, 3) and (2, —1)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: =3 ,or—1
2-(-2) 4

The y-intercept is 1.
For the equation of the line, substitute m =—1 and b =1 in y = mx + b.
So, the equation is y = —x + 1, which is the equation in part b.
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20. From Graph A:

21.

Two points on the line have coordinates: (-3, 3) and (3, 1)
change in y-coordinates

Slope = - -
change in x-coordinates
Slope of the line is: =3 _—2, or !
-(-3) 6 3

The y-intercept is 2.
These match the slope and y-intercept in part d.

From Graph B:
Two points on the line have coordinates: (1, 5) and (-1, —1)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: _11 — ? = _—g, or3

The y-intercept is 2.
These match the slope and y-intercept in part a.

From Graph C:
Two points on the line have coordinates: (3, —1) and (-3, —3)
Slope = change in y-coordinates

change in x-coordinates
Slope of the line is: S3-CED _—2, 1
-3-3 -6 3
The y-intercept is —2.
These match the slope and y-intercept in part b.

From Graph D:
Two points on the line have coordinates: (-1, 1) and (0, —2)
change in y-coordinates

Slope = : -
change in x-coordinates
Slope of the line is: =2t -3
0-(-D

The y-intercept is —2.
These match the slope and y-intercept in part c.

Parallel lines have the same slope.

Look for equations with the same value of m.

The graphs of these equations have the same slope of -5, so they represent parallel lines:
y=-5x—T7andy=-5x+13

The graphs of these equations have the same slope of 5, so they represent parallel lines:
y=5x+15and y=5x+24

The graphs of these equations have the same slope of % , so they represent parallel lines:
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23.

1 1
=—x+9andy=—-x+21
4 5 4 5
The graphs of these equations have the same slope of —% , S0 they represent parallel lines:
= —lx+15 andy = —lx
4 5 4 5

Perpendicular lines have slopes that are negative reciprocals.

Look for equations whose values of m have the product of —1.
The graphs of these equations have slopes with the product of —1, so they represent
perpendicular lines:

y=-5x—T7andy= lx+9;y=75x77andy= lx+21;
5 5
y=-5x+13and y= lx+9;y=75x+13 and y = lx+2l;
5 5
1 1
y=5x+15andy= —§x+15;y=5x+15andy= _§X;

1 1
y=5x+24andy= —§x+15;y=5x+24andy= —gx

. I drew a graph with y-intercept 4 and x-intercept 3.

NY
] .
N\
of 12N\
Slope = change 1.n y-coord?nates
change in x-coordinates
Slope of the line is: 0-4 _ _—4, or 4
3-0 3 3

The y-intercept is 4.

For the equation of the line, substitute m = —% andb=4iny=mx+b.

. 4
So, the equation is: y = —gx +4

Since F(4, —6) lies on the line with equation y = 3 x + ¢, the coordinates of F must satisfy the
equation.

Substitute x=4 and y=—6 in y = gx +c.

6= % @ +c Solve for c.
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—6 = 20 +c
3
18 20
-—— - — =c
3
38
c = ——
3

24. Since E(-3, 5) lies on the line with equation y = mx — %, the coordinates of E must satisfy the

equation.

Substitute x = -3 andy=5iny=mx%.

5=m(-3)- % Solve for m.
5=-3m- 7
8
40 + 7 =-3m
8 8
47 .. .
< =3m Divide each side by —3.
47 47
m=——,0r —
-24 24
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Lesson 6.5 Slope-Point Form Exercises (pages 372—-374)

of the Equation for a Linear Function

A
4. Compare each given equation with slope-point form: y — y; = m(x — x;), where m is the slope
and the coordinates of a point on the line are (x1, y).

a) y—-5=-4x-1)
The slope m is —4.
The coordinates of a point on the line are (1, 5).

b) y+7=23(x - 8); write this equation as:

y=(7)=3(x-38)
The slope m is 3.
The coordinates of a point on the line are (8, —7).

¢) y+11=(x+ 15); write this equation as:

y— (1) =1(x—-(-15))
The slope m is 1.
The coordinates of a point on the line are (—15, —11).

d) y=>5(x—2); write this equation as:
y—0=5x-2)

The slope m is 5.
The coordinates of a point on the line are (2, 0).

e) y+t6= g(x + 3); write this equation as:
4
y—(-6)= r (xr—(3))
.4
The slope m is 7

The coordinates of a point are on the line (-3, —6).

Hh y-21= —% (x + 16); write this equation as:
8
y-—21= 3 (x—(-16))
.8
The slope m is e
The coordinates of a point are on the line (-16, 21).

5. Substitute the given values of slope and coordinates into the equation in slope-point form:
y —y1 = m(x — x), where m is the slope and the coordinates of a point on the line are (x;, y;).

a) The graph has slope —5 and passes through P(—4, 2).
Substitute: y; =2, m =-5, and x; = 4
y—2=-5(x—(-4))

An equation is: y — 2 =-5(x + 4)
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b) The graph has slope 7 and passes through Q(6, —8).
Substitute: y, =—8, m=7,and x; =6
y—(=8)=7(x-0)

An equation is: y + 8 = 7(x — 6)

¢) The graph has slope —% and passes through R(7, -5).
Substitute: y; =5, m = —%, andx; =7
=)
Y 4

An equation is: y + 5 = —%(x -7

d) The graph has slope 0 and passes through S(3, -8).
A line with slope 0 is horizontal and it intersects the y-axis.
The y-coordinate of P is —8.
So, an equation is: y = —8

6. a) Mark a point at T(—4, 1). The slope is 3, so the rise is 3 and the run is 1. From T, move
3 squares up and 1 square right. Mark another point. Draw a line through the points.

foe
i
T// | .X
AN

b) Mark a point at U(3, —4). The slope is —2, so the rise is —2 and the run is 1. From U, move
2 squares down and 1 square right. Mark another point. Draw a line through the points.

A
1 X
Y 2 4
NEA
4 \u
6. N
\

¢) Mark a point at V(2, 3). The slope is —%, so the rise is —1 and the run is 2. From V, move

1 square down and 2 squares right. Mark another point. Draw a line through the points.

y
L
2] LN
1 X
0 | 2| 4
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d) The point at an x-intercept of —5 has coordinates (-5, 0). Mark a point at (-5, 0). The

.3 . . . .
slope is 2 so the rise is 3 and the run is 4. From the point at the intercept, move 3

squares up and 4 squares right. Mark another point. Draw a line through the points.
y

(N

/
o | x
— 2 |0

=S

B

7. Compare each given equation with the equation y — y; = m(x — x1), to identify the slope m and
the coordinates of a point on the line (x;, y).

a) y+2=-3(x—4); write this equation as:
y=(2)=-3(x-4)
The slope m is -3.
The coordinates of a point on the line are (4, —2).
The graph has slope —3 and passes through the point (4, —2).
Mark a point at (4, —2). The slope is —3, so the rise is —3 and the run is 1. From the
marked point, move 3 squares down and 1 square right. Mark another point. Draw a line

through the points.
y
'., ' V+2£—3(x—4)
T ! X
o 2 \a
Py \\ .
i \\

b) y+4=2(x+ 3); write this equation as:
y—(4)=2(x-(3))
The slope m is 2.
The coordinates of a point on the line are (-3, —4).
The graph has slope 2 and passes through the point (-3, —4).
Mark a point at (-3, —4). The slope is 2, so the rise is 2 and the run is 1. From the marked
point, move 2 squares up and 1 square right. Mark another point. Draw a line through the

points.
Y
y+4=2(x+3)] |
X
4 2/ 0
12

/[ 4]

¢) y-3=(x+15); write this equation as:
y=3=1(x-(5))
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9.

d)

b)

a)

The slope m is 1.

The coordinates of a point on the line are (-5, 3).

The graph has slope 1 and passes through the point (-5, 3).

Mark a point at (-5, 3). The slope is 1, so the rise is 1 and the run is 1. From the marked
point, move 1 square up and 1 square right. Mark another point. Draw a line through the
points.

6
A
y—v3==x'+'5 21
I | X
6 |4 |2 |0

y =—(x — 2); write this equation as:

y—0=-1(x-2)

The slope m is —1.

The coordinates of a point on the line are (2, 0).

The graph has slope —1 and passes through the point (2, 0).

Mark a point at (2, 0). The slope is —1, so the rise is —1 and the run is 1. From the marked
point, move 1 square down and 1 square right. Mark another point. Draw a line through

the points.
N

y=-(x—2)

X
o >\ 4

To determine the equation of a line, I can use the slope-point of the equation:
y —y1 = m(x — x1), and substitute the given values.

I substitute: y; =5, m =—4, and x; = -3

y—y1 = m(x — x;) becomes

y=5=-4x-(3)

y—5=-4(x+3)

This is the same equation as that given in the question.

I apply the distributive property to the equation in part a.
y—5=-4(x+3)
y—5=-4x-12 Collect like terms.
y=—4x-12+5
y=—4x-7
This is the same equation as that given in the question.

i) From the graph:
A point on the line has coordinates P(-2, 4). Another point on the line has
coordinates (1, 0). Use the coordinates of these points to calculate the slope of the

line.
Slope = change 1'n y-COOI‘d?nates
change in x-coordinates
Slope = 0-4
1-(=2)
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—4 4
Slope = —, or ——
P 3 3
Substitute the slope and the coordinates of point P in the equation: y — y; = m(x — x))
. 4
Substitute: y, =4, m = 3 and x; = -2
4
yod= S ()
L 4
An equation is: y —4 = —g(x +2)
. 4
b) i) y-4= —E(x+2) Solve for y.
4 8
g 3773
4
=—-——x——+4
SN
__ 4,8, 12
YT
L
4 3 3
. . .4
From the equation, the y-intercept is 3
For the x-intercept, substitute y = 0 in the equation above.
SN
4 4
0= ——x+— Solve for x.
3 3
4 4 . . 4
—x== Divide each side by —.
3 3 3
x=
The x-intercept is 1.
a) ii) From the graph:
A point on the line has coordinates P(3, 3). Another point on the line has coordinates
(-2, 1). Use the coordinates of these points to calculate the slope of the line.
Slope = change 1'n y—coord?nates
change in x-coordinates
1-3
Slope = ——
A
-2 2
Slope = —, or —
-5 5
Substitute the slope and the coordinates of point P in the equation: y — y; = m(x — x))
Substitute: y; =3, m = %, and x; =3
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2
-3=—(x-3
y 5 (x-3)
. 2
An equation is: y — 3 = 3 (x—3)
s 2
b) ii) y—-3= 3 (x—3) Solve for y.
2 6
4 5 5
2 6
=—x——+3
4 5 5
_2,.6.05
d 5 5 5
4 5 5
From the equation, the y-intercept is % .
For the x-intercept, substitute y = 0 in the equation above.
_2..2
4 5 5
0= gx + 2 Solve for x.
5 5
gx -2 Divide each side by 2 .
5 5 5
9\(5
x = —_— —
52
9
x = o
2
. .9
The x-intercept is 5
a) iii) From the graph:
A point on the line has coordinates P(—4, —2). Another point on the line has
coordinates (—1, —1). Use the coordinates of these points to calculate the slope of the
line.
Slope = change %n y-coord?nates
change in x-coordinates
Slope = 1 —(2)
—1-(4)
1
Slope = —
P 3
Substitute the slope and the coordinates of point P in the equation: y — y; = m(x — x,)
. 1
Substitute: y; =-2, m = 5, andx; =4
Lesson 6.5 = Copyright © 2011 Pearson Canada Inc. 65



Pearson Chapter 6
Foundations and Pre-calculus Mathematics 10 Linear Functions

Y- (2)= %(x— (4))

An equation is: y +2 = %(x +4)

b) iii) y+2= %(x +4) Solve for y.

1 4
+2=—x+—
4 3

y=lx+i—2

<
Il
=
+

W= W~ w

=
I

y

. . .2
From the equation, the y-intercept is 3

For the x-intercept, substitute y = 0 in the equation above.

_1..2
Y 3 3
0= lx — % Solve for x.

3 3
1 2 ) .
gx = 3 Multiply each side by 3.
x= 3(zj
3

x=2

The x-intercept is 2.

a) iv) From the graph:
A point on the line has coordinates P(1, —2). Another point on the line has
coordinates (—1, 3). Use the coordinates of these points to calculate the slope of the

line.

Slope = change 1'11 y-COOI”d?nates
change in x-coordinates
3-(=2)

Slope = —— 2

P -1-1

Slope = i , Or _i

_2 2

Substitute the slope and the coordinates of point P in the equation: y — y; = m(x — x,)

Substitute: y, =-2, m = —g, andx; =1
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y-(2)= =261

An equation is: y +2 = —%(x -1

b) iv) y+2= —%(x—l) Solve for y.

5 5
+2=—2x+>
Y 2 2
5 5

= 2x+2 -2
PTG

I

PN TS
Y 2 2

. . .1
From the equation, the y-intercept is 3

For the x-intercept, substitute y = 0 in the equation above.

_3,..1
Y 2 2
0= —§x+ l Solve for x.
2 2
5 1 2
—x=— Multiply each side by —.
> > ply Y 5
1Y 2
x: p— p—
2 )\ 5
1
x: —
5

. .1
The x-intercept is 3

10. Different variables may be used.

a) Sketch a graph of the speed of sound as a function of the air temperature.
The coordinates of two points on the graph are: (10, 337) and (30, 349)

S
307 (30,349) -
s=ft) . .
3401 . /
A 10, 337)
p _

330

] t

ol 15 (o 15 2Jdo 2530
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b)

Use the form of a linear equation that involves the coordinates of two points on the line:
S—8 _ 8=
(—t  t, -t
Substitute: s, =337, t, = 10, s, =349, , = 30
s —337 _ 349 -337
t—10 30-10

s=337 _ 12

t—10 20

St_ 31 30 7 06 Multiply each side by (7 — 10).
s — 337

t—10 —0.6(— 10

( )[t_loj (1~ 10)

s—337=0.6(t—10)
The linear equation above represents the function.

Substitute ¢ = 0 in the equation: s — 337 = 0.6(¢ — 10)
s—337=0.6(0—10) Solve fors.

s—337=-6

s=337-6

s=331

When the air temperature is 0°C, the speed of sound is 331 m/s.

11. Use the form of a linear equation that involves the coordinates of two points on the line:

Y= _ =N
X - X X, — X
a) The two points are B(-2, —5) and C(1, 1).

Substitute: y; =5, x; =-2,y,=1,and x, = 1
y—(=5 _1-(5)

x=(=2) 1-(=2)
y+5 :E
x+2 3
y+>S =2 Multiply each side by (x + 2).
x+2

(x+2)(y—+5j —2(x+2)
x+2

y+5=2(x+2)
The equation above is in slope-point form.

The slope is 2. Another form of the equation is: y — y; = m(x — x;)
Substitute: y; =1, m =2, and x; = 1
y—1=2(x-1)

Apply the distributive property to one of the equations above.
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y+5=2(x+2)
y+5=2x+4
y=2x+4-5
y=2x-1

The equation above is in slope-intercept form.

b) The two points are Q(—4, 7) and R(5, -2).
Substitute: y; =7, x;=—4,»,=-2,and x, =5
y-7 _ 2-7
x—(4) 5-(4%

y-7_-9
x+4 9
y=17 . .
=-1  Multiply each side by (x + 4).
x+4
y=7
(x4 )| 2| =1+ 4)
x+4
y-T=—+4)

The equation above is in slope-point form.

The slope is —1. Another form of the equation is: y — y; = m(x — x;)
Substitute: y; =-2, m=-1,and x; =5

y+2=—x-5)
Apply the distributive property to one of the equations above.
y—T=—(x+4)
y—T=—x-4
y=—x-4+7
y=—=x+3

The equation above is in slope-intercept form.

¢) The two points are U(-3, —7) and V(2, 8).
Substitute: y; =7, x; =-3,y, =8, and x, =2
y=(7 _8-(-7)
x=(=3) 2-(3)

y-(7 _15
x—(3) 5
Y*7 3 Multiply each side by (x + 3).
x+3
y+17
x+3) =3(x+3)
x+3
y+7=3(x+3)

The equation above is in slope-point form.
The slope is 3. Another form of the equation is: y — y; = m(x — x;)

Substitute: y; =8, m =3, and x; =2
y—8=3(x-2)
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Apply the distributive property to one of the equations above.

y+7=3(x+3)

y+7=3x+9
y=3x+9-7
y=3x+2

The equation above is in slope-intercept form.

d) The two points are H(-7, —1) and J(-5, -5).
Substitute: y, =—1, x; =7, y, =5, and x, = -5

y=(-) _ -5-(-D
x-(-7) -5-(7)
y-(-) _—4
x—=(=7) 2
y+l_ —2 Multiply each side by (x + 7).
x+7
(x+7)[y+1j =-2(x+7)
x+7

y+1==2(x+7)
The equation above is in slope-point form.
Apply the distributive property to the equation above.
y+1==22(x+7)

y+1=-"2x-14
y=-2x-14-1
y=-2x-15

The equation above is in slope-intercept form.

12. From Graph A:
Its slope is 1 and its y-intercept is 1.
The only given equation with slope 1 is the equation in part b: y — 3 = (x — 2)
Apply the distributive property to determine this equation in slope-intercept form.
y=3=(x-2)
y—3=x-2
y=x—-2+3
y=x+1
The above equation represents a line with slope 1 and y-intercept 1.
So, the equation in part b represents Graph A.

From Graph B:
Its slope is 2 and its y-intercept is 5.
There are two given equations with slope 2.
They are the equation in part a: y + 3 = 2(x — 1) and the equation in partc: y —3 =2(x + 1)
Apply the distributive property to determine each equation in slope-intercept form.
For the equation in part a:
y+3=2x-1)
y+3=2x-2
y=2x-2-3
y=2x-5
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13.

The above equation represents a line with slope 2 and y-intercept —5.
Graph C has slope 2 and y-intercept —5.

So, the equation in part a represents Graph C.

For the equation in part c:

y=3=2(x+1)

y—3=2x+2
y=2x+2+3
y=2x+5

The above equation represents a line with slope 2 and y-intercept 5.
Graph B has slope 2 and y-intercept 5
So, the equation in part c represents Graph B.

From Graph D:

Its slope is —1 and its y-intercept is —5.

The only given equation with slope —1 is the equation in part d: y + 3 = —(x + 2)
Apply the distributive property to determine this equation in slope-intercept form
y+3=—(x+2)

y+3=—=x-2
y=—=x-2-3
y=-=x-1

The above equation represents a line with slope —1 and y-intercept —5.
So, the equation in part d represents Graph D.

The graph of y + y; = m(x + x;) has slope m and passes through the point with coordinates
(—X1, _yl)'

The graph of y — y; = m(x — x;) has slope m and passes through the point with coordinates
(xb ,Vl)

So, the lines are parallel.

For example:

The graph of y + 3 = 2(x + 4) has slope 2 and passes through the point with coordinates

(-4, -3).

The graph of y — 3 = 2(x — 4) has slope 2 and passes through the point with coordinates (4, 3).
y

y+3=2x+4
24
. x
-4 /-2 O 4
T ‘/—3:‘2@—4)
14

From the graph, it looks as though the y-intercepts are opposite numbers and the x-intercepts
are opposite numbers. Determine the intercepts of each graph to check.

Fory+3=2(x+4):

Substitute x = 0 to determine the y-intercept.

y+3=2(0+4)
y+3=8
y=S5
Substitute y = 0 to determine the x-intercept.
0+3=2(x+4)
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3=2x+8
-5=2x
x=-2.5

Fory—-3=2(x-4):
Substitute x = 0 to determine the y-intercept.

y—-3=2(0-4)
y—3=-8

y=-5
Substitute y = 0 to determine the x-intercept.
0-3=2(x-4)

—3=2x-8
5=2x
x=25

So, the graphs have opposite y-intercepts, opposite x-intercepts, and equal slopes.

14. a) The graph has slope 2 and y-intercept 4.
Three of the given equations represent graphs with slope 2.
Write each equation in slope-intercept form.
y+ 1=2(x—2) becomes

y+1=2x-4
y=2x—-4-1
y=2x-5

The above equation represents a graph with y-intercept 5, so it is not the correct equation.
y+2=2(x— 1) becomes

y+2=2x-2
y=2x-2-2
y=2x—-4
The above equation represents a graph with y-intercept —4, so it is not the correct
equation.
y—2=2(x+ 1) becomes
y—2=2x+2
y=2x+2+2
y=2x+4

The above equation represents a graph with y-intercept 4, so it is the correct equation.

b) The graph has slope % and y-intercept between 1 and 2.

. : . 1
Three of the given equations represent graphs with slope 3
Write each equation in slope-intercept form.

y—1= l(x— 2) becomes

3
1 2
y—l—gx—g
bol2
3 3
bl !
3 3
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. . . 1 .
The above equation represents a graph with y-intercept 3’ so it is not the correct
equation.

y+2= %(er 1) becomes

11
+2=—x+—
Y 3773
11

=—x+t—=--2
R
_1..3
R

. . : 5 .
The above equation represents a graph with y-intercept 3 so it is not the correct

equation.
1
y-2= E(x— 1) becomes
1 1
YTt
1 1
=—x—-—=+2
4 3 3
Y33

. . . 5 . . .
The above equation represents a graph with y-intercept 3 ; since this number is between

1 and 2, this is the correct equation.

¢) The graph has slope —% and y-intercept between 2 and 3.

. . . 2
Two of the given equations represent graphs with slope ——.
Write each equation in slope-intercept form.

y—1= —%(x —2) becomes

3 3
y=—£x+i +1

3 3

3 3

. . . 7 . . .
The above equation represents a graph with y-intercept 3 since this number is between
2 and 3, this might be the correct equation.

y-2= —%(x— 1) becomes
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2 2
—2=-Zx+ =
4 3

y=—£x+g +2
3 3
3 3

. . : 8 . . .
The above equation represents a graph with y-intercept g; since this number is between 2

and 3, this might be the correct equation.

The graph passes through (2, 1). Substitute x = 2 in both equations to check the y values.

y:_%x+z y:_2x+_

3 3 3 3

2 7 2 8
y——§x2+§ y——§x2+§
4T 48

3 3 3 3
y=§,0r1 y=i

3 3

. 2 7. .
So, equation y = —Ex + 3 is the correct equation.

15. T used a graphing calculator. I wrote each equation in the form y = f{x).

2 3 3 2
a +===(x—5)becomes y=—(x—-5)— —
) ¥ ; 8( ) y 8( ) p

On a TI-83 calculator, press (Y], then input the equation with no spaces between the terms

or symbols. The screen should look like this:
Flotl Flokz Flokz
SHARCEARI K-S0
] |

M=
M=
wMy=
wMe=
=NE=

Press [GRAPH]. To get the screen below, press [WINDOW] and set the window as follows:

LITHOOL

Amin=-5

Amax=5

ﬁ5;1=15
min=-

WMEx=5 [

Yscl=1 ]

ares=11

10 2 2 10
b ——=——(x+11)becomesy=——(x+11)+ —
)y 3 9( ) y 9( ) 3

On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms
or symbols. The screen should look like this:
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Flotl Flotz Flokz
SR 29 0E+1L
Ho1E-Z00

M=

M=

wMy=

wMe=

R

Press [GRAPH]. To get
WIHDOW — ]

Amin=-5
Amax=5
nscl=1
Ymin=-5
Vmax=5
Vaol=1

the screen below, press [WINDOW] and set the window as follows:

_\_\_\_‘—\—\_

ares=11

¢) y+1.4=0.375(+4)becomes y=0.375(x+4)— 1.4

On a TI-83 calculator, press [Y], then input the equation with no spaces between the terms
or symbols. The screen should look like this:

Flotl Flotz Floks
;;15.3?S(H+4}—1.

M=
M=
wMy=
wMe=
R

Press [GRAPH|. To get

Amin=-2
Amax=2
nscl=1
Mmin=-2
“ax=2
Vaol=1

the screen below, press [WINDOW] and set the window as follows:

f

ares=11

d) y—2.35=-0.5(x—6.3) becomes y =—0.5(x — 6.3) + 2.35

On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms
or symbols. The screen should look like this:

16. a)

Flotl Flotz Flok®
SMiE AL S0H-6. 30+
. 5ol

M=
M=
wMy=
wMe=
R

Press [GRAPH]. To get
WIHDOW ]

Amin=-1
Amax=a
nscl=1
Ymin=-1
“ax=9
Vaol=1

the screen below, press [WINDOW] and set the window as follows:

\

ares=11

Sketch a graph of the mass, M grams, of the cylinder and liquid as a function of the

volume, v millilitres,

of liquid.

The coordinates of two points on the graph are: (10, 38.9) and (20, 51.5)
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M
N (20, 51. )/4
M = f(v)

b)

d)

[«

‘//(10, 38/9)
/

20
U

<[/ | ] | B

o0 42812 16 20

change in M -coordinates

Slope = - :
change in v-coordinates
Slope = 51.5-38.9
20-10
12.6
Slope = —
P*" 0
Slope = 1.26

The slope is the quotient of a mass in grams and a volume in millilitres, so the slope is
1.26 g/mL.
The slope is the mass in grams of 1 mL of liquid.

Use the slope-point form of the equation: y — y; = m(x — x1)
Replace y with M, and replace x with v.

M—M1 :I’}’l(V—Vl)

Substitute: M, =51.5, m =1.26, and v; = 20
M—51.5=1.26(v-20)

The linear equation above represents the function.

Substitute v = 30 in the equation: M — 51.5 = 1.26(v — 20)
M—-51.5=1.26(30-20)
M-51.5=1.26(10)

M-515=12.6
M=12.6 +51.5
M=064.1

When the volume of liquid is 30 mL, the mass of the cylinder and liquid is 64.1 g.

When the volume of the liquid is 0, the mass of the cylinder and liquid, M, will represent
the mass of just the cylinder.

Substitute v = 0 in the equation: M — 51.5 = 1.26(v — 20)

M—-51.5=1.26(0-20)

M —51.5=1.26(-20)

M-515=-252
M=-252+515
M=26.3

The mass of the empty graduated cylinder is 26.3 g.
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17. a) The mass of potash is a linear function of the time in years since 2005.

b)

18. a)

The year 2005 is 0 years since 2005.

The year 2007 is 2 years since 2005.

So, two ordered pairs that satisfy this function are: (0, 8.2) and (2, 9.4)
Use these ordered pairs to determine the slope of a graph of the function.
Let ¢ represent the time in years since 2005.

Let p represent the mass of potash in millions of tonnes.

change in p-coordinates

Slope = - -
change in #-coordinates
Slope = 9.4 -8.2
2-0
1.2
Slope = —
P 2
Slope = 0.6

Use the slope-point form of the equation: y — y; = m(x — x;)
Replace y with p, and replace x with ¢.
p-pr=m(t—t)
Substitute: p; =8.2, m=0.6,and t, =0
p—82=0.6(t-0)
p—82=0.6¢
p=0.6t+8.2
The linear equation above represents the relation.

The year 2010 is 5 years since 2005.
Substitute = 5 in the equation: p = 0.6¢ + 8.2

p=0.6(5)+8.2
p=3+82
p=112

In 2010, the sales of potash will be 11.2 million tonnes.

The year 2015 is 10 years since 2005.

Substitute = 10 in the equation: p = 0.6¢ + 8.2

p=0.6(10) + 8.2

p=6+8.2

p=142

In 2015, the sales of potash will be 14.2 million tonnes.

I assume that the relation continues for times beyond 2007 and remains linear.

The number of students is a linear function of the time in years since 2001.
The year 2003 is 2 years after 2001.

So, an ordered pair that satisfies this function is: (2, 3470)

The increase in student population is 198 students per year. This is the slope of a graph of
this function.

Let ¢ represent the time in years after 2001.

Let p represent the student population.

Use the slope-point form of the equation: y — y; = m(x — xy)

Replace y with p, and replace x with ¢.

p-pr=m(t—t)

Substitute: p; = 3470, m = 198, and ¢, = 2
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b)

19. a)

b)

d)

p—3470=198(t - 2)
The linear equation above represents the relation.

The year 2005 is 4 years after 2001.
Substitute = 4 in the equation: p — 3470 = 198(¢ — 2)
p—3470=198(4 - 2)
p—3470=198(2)
p =396+ 3470
p =3866
In January 2005, there were approximately 3866 students in francophone schools.
To check the answer, I know that the number of students increases by 198 a year, so, in
the 2 years from January 2003 to January 2005, the number of students will increase by:
2(198) =396
I add this number to the number of students in January 2003: 3470 + 396 = 3866
This agrees with the answer I obtained by substitution.

Given G(-3, 11) and H(4, -3)
change in y-coordinates

Slope of GH = - -
change in x-coordinates
Slope of GH = —-1
4—-(-3)
-14

Slope of GH = -
Slope of GH = -2

Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute the coordinates of G and the slope; that is, substitute: y; =11, m = -2, and
X1 = -3

y—11=-2(x—(-3))

y—11==2(x+3)

Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute the coordinates of H and the slope; that is, substitute: y; =-3, m = -2, and
X1 = 4
Y- (3) =20 4)
y+3==2(x-4)

Write each equation in slope-intercept form.
y—11=-2(x+ 3) becomes

y—11=-2x-6
y=-2x—-6+11
y=-2x+5

y+3=-2(x—4) becomes

y+3=-2x+8
y=-2x+8-3
y=-2x+5

Since both equations have the same slope-intercept form, the equations are equivalent.
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Another strategy I could have used is to graph both equations to see if the graphs are the
same line.

20. a) i) A line that is parallel to the line with equation y = —§x + 1 has the same slope; that

L .4
is, its slope is 3

Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute the coordinates of D(-5, —3) and the slope; that is, substitute: y; = -3,

4
m= ——,and x; = -5
3

y—@&=—§@—«$)

y+3= —%(x+5)

ii) A line that is perpendicular to the line with equation y = —Ex + 1 has a slope that is

the negative reciprocal of —%; that is, its slope is %

Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute the coordinates of D(-5, —3) and the slope; that is, substitute: y; = -3, m =

g, and x; = -5
4
y—csr:%@—cén

3=

b) The two equations have the same constant terms on each side of the equation. The
equations have different values for the coefficient of x.

21. a) i) A line that is parallel to the line with equation y = 2x + 3 has the same slope; that is,
its slope is 2.
Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute the coordinates of C(1, —2) and the slope; that is, substitute: y; = -2, m =2,

andx; =1
y=(2)=2x-1)
y+2=2x-1)

ii) A line that is perpendicular to the line with equation y = 2x + 3 has a slope that is the
negative reciprocal of 2; that is, its slope is —%.

Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute the coordinates of C(1, —2) and the slope; that is, substitute: y; = -2, m =

—l,andxl =1
2
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22, a)

b)

23. a)

b)

y=(2)= 561

1
+2=—x-1
y 2( )

A line that is parallel to the line with equation y — 3 = —% (x + 2) has the same slope; that

is, its slope is —%.

Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute the coordinates of E(2, 6) and the slope; that is, substitute: y; = 6, m = —%, and
x1=2

5
—6=-"(x-2
y 2(x )

A line that is perpendicular to the line with equation y — 3 = —% (x + 2) has a slope that is

the negative reciprocal of —%; that is, its slope is %

Use the slope-point form of the equation: y — y; = m(x — xy)

Substitute the coordinates of E(2, 6) and the slope; that is, substitute: y; = 6, m = %, and
x1=2

y-6=2G6-2)

I know that each equation is correct because I can identify the coordinates of the given
point and the given slope from each equation.

The point at an x-intercept of 4 has coordinates (4, 0). The given equation is y = %x -7;

so, the equation of a parallel line has the same slope; that is, its slope is % .
Use the slope-point form of the equation: y — y; = m(x — x1)

Substitute the coordinates (4, 0) and the slope; that is, substitute: y; =0, m = % , and

X1:4
3
-0==(x-4
y 5( )
3
=—(x—4
y 5( )

The line with x-intercept —3 and y-intercept 6 passes through the points with coordinates
(=3, 0) and (0, 6). To determine the slope of this line, use:

Slope = change in y-coordinates

change in x-coordinates
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6-0
Slope =
-(=3)

Slope = g, or2

A perpendicular line has a slope that is the negative reciprocal of 2; that is, the slope of a
perpendicular line is —%.

Use the slope-point form of the equation: y — y; = m(x — xy)

Substitute the coordinates of F(4, —1) and the slope; that is, substitute: y; =—1, m = —% R
andx; =4

- (D=

1
+1=—(x-4
y S&=4
. . . . . 2
24. Determine the y-intercept of the line with equation: y —3 = Py (x+5)

Substitute x = 0.

y—3= %(O+5) Solve for y.

2
y—3—§(5)
10
y—3—3
9 9
37
Y

The other line has y-intercept % and a slope that is the negative reciprocal of % ; that is, its

slope is —2
p >

Use the slope-point form of the equation: y — y; = m(x — xy)

Substitute the coordinates of the intercept (O, %J and the slope; that is, substitute: y; = % ,

m= —2,andx1 =0
2

37 9

Yo% =50
L3 9,
9 2

T

2 9
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25. The given equation is: y = —gx - —

27.

5 25
3

The slope of a graph of the equation above is —g .
The slope of the graph of a perpendicular line is the negative reciprocal of —g ; that is, the

. .. 3
slope of a perpendicular line is .

The perpendicular line passes through K(-2, -5).
Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute: y; =5, m = %, and x; = -2
3
y=(5= 5 (x—(=2))

ye5=2r)

. If two perpendicular lines intersect at a point, there are many possible equations for the lines;

too many equations to count. The slope of one line could be any positive or negative real
number. The slope of the perpendicular line would be the negative reciprocal of the real
number.

Suppose the slope of one line is m.

The line passes through the point M(3, 5).

Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute: y; =5 and x; =3

y—5=m(x-3)

The slope of the perpendicular line is the negative reciprocal of m; that is, the slope is ——.
m

The line passes through the point M(3, 5).
Use the slope-point form of the equation: y — y; = m(x — x;)

. 1
Substitute: y, =5, m= —— and x; =3
m

yo5=—t-3)
m

The two equations have the form: y—5=m(x—3)and y—5 = 1 (x —3), for all real values
m

of m, except 0. When m = 0, the two equations are y = 5 and x = 3.

Use the slope-point form of the equation: y — y; = m(x — xy)
The coordinates of the point at the y-intercept b are: (0, b)
Substitute: y; = b and x; = 0 in the equation above.

y—b=m(x-0) Solve for y.
y—b=mx
y=mx+b
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Checkpoint 2 Assess Your Understanding (page 376)
6.3

1. a) Ona TI-83 calculator, press [Y=], then input the equation y = %x — 4 with no spaces

between the terms or symbols. The screen should look like this:
Flotl Flokz Flokz
~SAECEA20 R4
~e=
~a=
~Ny=
~He=
~e=
~Ne=

Press [GRAPH]. To get the screen below, press [WINDOW] and set the window as follows:
MIMDOW ]

Amin=-2
Amax==a
nscl=1
Ymin=-8

“ax=2
Vaol=1
ares=11

b) The line will have a greater slope when the x-coefficient increases. For example, use an
x-coefficient of 4 and graph y = 4x — 4 on the same screen.

In the [Y5) screen, below \Y 1=(3/2)X—4, input \Y2=4X-4.
Flotl Flotz Flots
SMAECEAZ 0 A
~NeEdE-40
~a=

~Ny=

~He=

~e=

~ie=

The line will have a lesser slope when the x-coefficient decreases. For example, use an

2 2
x-coefficient of 3 and graph the equation y = gx — 4 on the same screen.

In the [Y5) screen, below \Y2=4X-4, input \Y3=(2/3)X-4.
Flotl Flokz Flokz
A ECEAZ 1A
~MeBdn—-4
~NEEC2AE R4

~Ny=
wMe=
“MNE=
wNe=
Press |GRAPH].

i

¢) The line will have a greater y-intercept when the constant term increases. For example,

3
use a constant term of —2 and graph y = Ex — 2 on the same screen.

In the Y] screen, below \Y 1=(3/2)X—4, input \Y2=(3/2)X-2.
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6.4

a)

b)

©)

Flotl Flotz Flokz
SMBCEA20E-4
WMNMeBOEAZ20E-20
M=
wMy=
wMe=
“MNE=

~ie=
The line will have a lesser y-intercept when the constant term decreases. For example, use

3
a constant term of —2 and graph y = Ex — 6 on the same screen.

In the [Y5) screen, below \Y2=(3/2)X-2, input \Y3=(3/2)X-6.
Flotl Flokz Flokz
SMAECEA 2R
B CEAZ2 A2
~NEECEA20 R0

~Ny=
wMe=
“MNE=
wNe=
Press |GRAPH].

//

From the graph, two points have coordinates (0, 10) and (2, 60).

Slope = ¢
run
Slope = 60 — 10
2-0
50
Slope = —
P 2
Slope =25

Since the slope is the quotient of distance in kilometres and time in hours, the slope is
25 km/h, which is the average speed of Eric’s snowmobile.

From the graph, the d-intercept is 10 km, which is how far Eric was from home when he
began his snowmobile ride.

An equation has the form d = mt + b, where m is the slope and b is the vertical intercept.
So, an equation is: d = 25¢+ 10

. 1. .
i) Substitute =2 2 in the equation, then solve for d.

Write 2% as 2.25.

d=25t+10
d=25(225)+ 10
d=56.25+10
d=66.25

Eric was 66.25 km from home after he had travelled 2% hours.
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ii) Substitute d = 45, then solve for ¢.

45=25¢t+ 10 Subtract 10 from each side.
35=25¢ Divide each side by 25.
35
= =t
25
t=14

1.4his 1 hand 0.4 x 60 min, or 1 h 24 min.
Eric took 1 h 24 min to travel 45 km from home.

6.5
3. a) y+2=3(x-4)

The equation is in slope-point form, so I shall use the coordinates of a point and the slope
to graph the equation.

From the equation, a point on the line has coordinates (4, —2) and the slope of the line
is 3.

On a grid, plot the point (4, —2), then write the slope as % and move 3 units up, 1 unit

right and mark another point at (5, —1). Draw a line through the points.

Sy +2=3Kx-4)
/
_f
O l2 4
2
14

b) y—2=—%(x—6)

The equation is in slope-point form, so I will use the coordinates of a point and the slope
to graph the equation.

From the equation, a point on the line has coordinates (6, 2) and the slope of the line

.1
15 ——.

-1
On a grid, plot the point (6, 2), then write the slope as — and move 1 unit down, 2 units

right and mark another point at (8, 1). Draw a line through the points.

y
| ~
124 I
y—‘:—%(x—\ﬁ‘\\
X
0 2 14 | 6 10

¢) Determine the equation of the line that passes through (—4, 7) and (6, —1).

The slope of the line is: se
run
Slope = ——
6 —(—4)
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-8

Slope = —

PeT 70

—4

Slope = —

P 5

d)

Use the slope-point form of the equation of a line: y — y; = m(x — x)

Substitute: y, =7, m = —%, and x; =4
4
yoT= = e (4)

4
yoT= =St d)

On a grid, plot the points (—4, 7) and (6, —1), then draw a line through them.

o

INF

yi7=3(x+4)
| I \I | ,X
l-a |2 (0 | 2 | 4 |
1 [—-— W . | LN

The required line is perpendicular to the line with equation y + 4 = 2(x + 2).
This line has slope 2.

o . . . o1
The slope of a perpendicular line is the negative reciprocal of 2; that is, the slope is -3

A line with this slope passes through the point with coordinates (4, —3), so use the slope-
point form of the equation of a line: y — y; = m(x — x)

1
Substitute: y; =-3, m = —5, andx; =4
(3= 9
Y 2
+3= _1 x—4)
Y 2

. . . 1 . .
On a grid, plot the point (4, —3), then write the slope as - and move 1 unit up, 2 units

left and mark another point at (2, —2). Draw a line through the points.

y
'\ T i X
2N 2| a4
2\-\
\.\
My 3= lx-4

The point at an x-intercept of 5 has coordinates (5, 0).
The point at a y-intercept of 3 has coordinates (0, 3).
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The slope of this line is: 1se
run
0-3
Slope = ——
P 5-0
-3 3
Slope = — ,0r ——
P 5 5

b)

A line parallel to this line has the same slope of —%.

. . 3
The required line passes through (-7, —2) and has slope 5
Use the slope-point form of the equation of a line: y — y; = m(x — x;)

Substitute: y; =-2, m = —%, and x; =7
3
y—(2)= —g(x -(7)
3
y +2= —g(x + 7)

On a grid, plot the point (-7, —2), then write the slope as _?3 and move 3 units down, 5

units right and mark another point at (-2, —5). Draw a line through the points.

y+2=-20+7)

8 6 4 -2 O | 2

A line has slope 2 and y-intercept 3.

The slope-intercept form of an equation is: y = mx + b
Substitute m =2 and b = 3.

The equation is: y =2x + 3

Determine the coordinates of a point on the line in part a.
Substitute x = 1.

y=2(1)+3
y=2+3
y=35

A point on the line has coordinates (1, 5).

Use the slope-point form of the equation of a line: y — y; = m(x — x)
Substitute: y; =5, m=2,and x; = 1

y=5=2(x-1)

Both equations indicate that the slope of the line is 2.
The slope-intercept form indicates that the y-intercept is 3.
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The slope-point form indicates that the line passes through the point with coordinates

(1, 5).
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Lesson 6.6 General Form of the Equation for

A

a Linear Relation

4. Compare each given equation with each form given below:
Slope-intercept form: y = mx +b

Slope-point form: y — y; = m(x — x1)

Standard form: Ax + By =C

General form: Ax + By + C=0

5.

Lesson 6.6 Ex Copyright © 2011 Pearson Canada Inc.

a)

b)

8x — 3y =52 is in standard form.

9x + 4y + 21 =0 is in general form.

¢) y=4x+7is in slope-intercept form.

d) y—3=5(x+7)is in slope-point form.

a)

b)

c)

8x—3y=24
For the x-intercept, substitute y = 0.
8x—3(0)=24 Solve for x.
8x =24 Divide each side by 8.
x=3
For the y-intercept, substitute x = 0.
8(0)—-3y=24 Solve for y.
-3y=24 Divide each side by —3.

y=-8
The x-intercept is 3 and the y-intercept is —8.
7x + 8y =56
For the x-intercept, substitute y = 0.
7x + 8(0) = 56 Solve for x.

7x =56 Divide each side by 7.

x=38
For the y-intercept, substitute x = 0.
7(0) + 8y =56 Solve for y.

8y =56 Divide each side by 8.

y=17
The x-intercept is 8 and the y-intercept is 7.
4x— 11y =88
For the x-intercept, substitute y = 0.
4x —11(0) =88 Solve for x.

4x = 88 Divide each side by 4.

x=22
For the y-intercept, substitute x = 0.
4(0)—11y =88 Solve for y.

—11y =288 Divide each side by —11.
y=-8

The x-intercept is 22 and the y-intercept is —8.
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d) 2x-9y=27
For the x-intercept, substitute y = 0.
2x —9(0) =27 Solve for x.
2x =27 Divide each side by 2.
x=13.5
For the y-intercept, substitute x = 0.
2(0) -9y =27 Solve for y.
-9y =27 Divide each side by —9.
y=-3

The x-intercept is 13.5 and the y-intercept is —3.

6. An equation is in general form when it is written as Ax + By + C = 0, where 4 is a whole
number, and B and C are integers.

a) 4x +3y =36 Subtract 36 from each side.
4x +3y-36=0

b) 2x—y=17 Subtract 7 from each side.
2x—y-T7=0

c) y=-2x+6 Add 2x to each side and subtract 6 from each side.
y+2x—-6=0 Rearrange the terms on the left side so the x-term is first.
2x+y—-6=0

d) y=5x-1 Subtract 5x from each side and add 1 to each side.

y—5x+1=0 Rearrange the terms on the left side so the x-term is first.
“Sx+y+1=0 Multiply each term by —1 so the x-term is positive.
S5x—y—-1=0

7. a) Mark a point at 2 on the x-axis, and mark a point at —3 on the y-axis.

Draw a line through the points.
y
2 4 |

N

b) Mark a point at —6 on the x-axis, and mark a point at 2 on the y-axis.
Draw a line through the points.

o
1
>~ X

/_é L 0

|~

.._
{

8. a) i) The equation —2x + 3y + 42 =0 is not in general form because the coefficient of x is
not a whole number.

ii) The equation 4y — 5x = 100 is not in general form because all the terms are not on the
left side and the first term is not an x-term with a whole number coefficient.
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iii) The equation %x - % y + 1=0is not in general form because the coefficient of x is
not a whole number and the coefficient of y is not an integer.
iv) The equation 5y + 9x — 20 = 0 is not in general form because the x-term is not first.
b) i) 2x+3y+42=0 Multiply each term by —1.
2x-3y—-42=0
ii) 4y —5x=100 Subtract 100 from each side.
4y —-5x—-100=0 Rearrange the terms on the left side so the x-term is first.
—Sx+4y—-100=0 Multiply each term by —1 so the x-term is positive.
5x—4y+100=0
NV | 1 .
iii) Ex -3 y+1=0 Multiply each term by 2.
x—-y+2=0
iv) 5y+9x-20=0 Interchange the first two terms.
9x+5y-20=0
9. a) i) 3x—-4y=24
For the x-intercept, substitute y = 0.
3x—4(0)=24 Solve for x.
3x=24 Divide each side by 3.
x=38
For the y-intercept, substitute x = 0.
3(0)—4y=24 Solve for y.
—4y =24 Divide each side by —4.
y=-6
The x-intercept is 8 and the y-intercept is —6.
ii) Mark a point at 8 on the x-axis, and mark a point at —6 on the y-axis.
Draw a line through the points.
y
%] | 3x—4y=24
I | X
of 2 4 6.8
T
I )4
?/
iii) A point on the graph appears to have coordinates (4, —3). Substitute these coordinates
into the equation of the line.
Substitute x =4 and y =-3 in 3x — 4y = 24.
LS.=3x-4y R.S.=24
=3(4)-4(-3)
=12+12
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=24
Since the left side is equal to the right side, the point satisfies the equation, and the
graph is correct.

b) i) 6x-5y=-60
For the x-intercept, substitute y = 0.

6x —5(0) =-60 Solve for x.
6x =—60 Divide each side by 6.
x=-10
For the y-intercept, substitute x = 0.
6(0) — 5y =-60 Solve for y.
-5y =-60 Divide each side by —5.
y=12

The x-intercept is —10 and the y-intercept is 12.

ii) Mark a point at —10 on the x-axis, and mark a point at 12 on the y-axis.
Draw a line through the points.

y,
R
0-
6x — 5y/= 160 81
6
A
24
/ ' x
/8 6 -4 2 0

iii) A point on the graph appears to have coordinates (-5, 6). Substitute these coordinates
into the equation of the line.
Substitute x =—5 and y = 6 in 6x — 5y = —60.

L.S.=6x-5y R.S.=-60
=6(-5) — 5(6)
=-30-30
=-60

Since the left side is equal to the right side, the point satisfies the equation, and the
graph is correct.

¢) i) 3x-2y=24
For the x-intercept, substitute y = 0.

3x—2(0)=24 Solve for x.
3x=24 Divide each side by 3.
x=38
For the y-intercept, substitute x = 0.
3(0)-2y=24 Solve for y.
—2y=24 Divide each side by 2.
y=-12

The x-intercept is 8 and the y-intercept is —12.
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ii) Mark a point at 8 on the x-axis, and mark a point at —12 on the y-axis.
Draw a line through the points.

; %
ws/é

N

4

6
O

Q
14

/3x+2y=24

—10
_7

iii) A point on the graph appears to have coordinates (4, —6). Substitute these coordinates
into the equation of the line.

Substitute x =4 and y = —6 in 3x — 2y = 24.
LS. =3x-2y R.S. =24
=3(4)—2(-06)
=12+12
=24
Since the left side is equal to the right side, the point satisfies the equation, and the
graph is correct.

d i) Sx—y=10
For the x-intercept, substitute y = 0.

5x—(0)=10 Solve for x.
S5x=10 Divide each side by 5.
x=2
For the y-intercept, substitute x = 0.
500)—y=10 Solve for y.
—-y=10 Multiply each side by —1.
y=-10

The x-intercept is 2 and the y-intercept is —10.

ii) Mark a point at 2 on the x-axis, and mark a point at —10 on the y-axis.

Draw a line through the points.
y

VX
|0 4

1 [sx-y=10
—10/
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iii) A point on the graph appears to have coordinates (1, —5). Substitute these coordinates
into the equation of the line.

Substitute x =1 and y =-5 in 5x — y = 10.
LS.=5x-y R.S.=10
=5(1)-(=5)
=545
=10
Since the left side is equal to the right side, the point satisfies the equation, and the
graph is correct.

10. a) Determine pairs of numbers that have a sum of 12.
/1210 |4]10]12]15
s{14]12|8]2 |0 |3

b), ¢) Since the numbers are real numbers, | may join the points because all numbers with a
sum of 12 are permissible.
The sum of the numbers is 12, so an equation is: f+ s =12
To write the equation in general form, subtract 12 from each side.

In general form, the equation is: f+s—12=0
S

12
{4

101

o |

ol 124
o

d) From the graph:
When f=-1,s=13
When f=1,s=11
When f=3,5=9
When f=7,5s=5
When f=14,s=-2
So, 6 pairs of integers with a sum of 12 are: -1, 13; 1, 11;3,9; 7, 5; 14, -2

504
11. a), b) When Rebecca uses only pans that hold 12 bars, she needs: o or 42 pans

When Rebecca uses only pans that hold 36 bars, she needs: % , or 14 pans
When Rebecca uses 2 pans that hold 36 bars, she has 504 — 36 x 2, or 432 bars to put in
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pans that hold 12 bars. So, she needs % , or 36 pans that hold 12 bars.

When Rebecca uses 6 pans that hold 36 bars, she has 504 — 36 x 6, or 288 bars to put in
pans that hold 12 bars. So, she needs % , or 24 pans that hold 12 bars.

When Rebecca uses 10 pans that hold 36 bars, she has 504 — 36 x 10, or 144 bars to put
in pans that hold 12 bars. So, she needs % , or 12 pans that hold 12 bars.

Let s represent the number of pans that hold 12 bars.
Let / represent the number of pans that hold 36 bars.
Write the data above in a table of values.

s |/
0 |14
12 1 10
24 1 6
36 | 2
42 1 0

Plot the points on a grid. Do not join the points because only whole numbers of pans are

permissible.
/
2
12
‘ . 125+36/=504
8
-4
! ! | S
0 8 16 |24 32| 40

s pans hold 12s bars.

[ pans hold 36/ bars.

The total number of bars is 504.
So, an equation is: 12s + 36/ = 504

12. a) 4x+3y-24=0 Solve for y. Subtract 4x from each side. Add 24 to each side.
3y=—4x+24 Divide each side by 3.
4 . S .
y= —gx +8 This equation is in slope-intercept form.
b) 3x—8+12=0 Solve for y. Subtract 3x and 12 from each side.
—8y=-3x-12 Divide each side by —8.
-3 12
= —x-— Simplify.
ot ar plify
4 8 -2
3 3 . S .
y= gx + 5 This equation is in slope-intercept form.
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¢) 2x—5y-15=0 Solve for y. Subtract 2x from each side.
Add 15 to each side.
=Sy=-2x+15 Divide each side by —5.
-2 15
=—x+— Simplify.
y=- 5 5 plity
2
=—x+(3
y=35xtE3)
2 . L .
y= gx -3 This equation is in slope-intercept form.
d 7x+3y+10=0 Solve for y. Subtract 7x and 10 from each side.
3y=-Tx-10 Divide each side by 3.
1 . L .
y= —%x - ?0 This equation is in slope-intercept form.

13. I wrote each equation in slope-intercept form, then I identified the slope of the line from the
equation. When an equation is in slope-intercept form, the coefficient of x is the slope of the
line.

a)

b)

d)

14. a)

4x+y—-10=0 Solve for y. Subtract 4x from each side. Add 10 to each side.
y=—4x+10
The coefficient of x is —4, so the slope of the line is —4.

3x—y+33=0 Solve for y. Subtract 3x and 33 from each side.
—y=-3x—-33 Multiply each side by —1.
y=3x+33
The coefficient of x is 3, so the slope of the line is 3.

S5x—y+45=0 Solve for y. Subtract 5x and 45 from each side.
—y=-5x—45 Multiply each side by —1.
y=5x+45
The coefficient of x is 5, so the slope of the line is 5.

10x+2y—-16=0 Solve for y. Subtract 10x from each side. Add 16 to each side.
2y=-10x+ 16 Divide each side by 2.
y=-5x+8
The coefficient of x is —5, so the slope of the line is —5.

x—=2y+10=0

Since the coefficients of x and y are factors of the constant term 10, I will use intercepts
to graph the equation.

For the x-intercept, substitute y = 0.

x—=2(0)+10=0 Solve for x. Subtract 10 from each side.
x=-10
For the y-intercept, substitute x = 0.
0-2y+10=0 Solve for y. Subtract 10 from each side.
-2y =-10 Divide each side by 2.
y=35

On a grid, mark a point at —10 on the x-axis and mark a point at 5 on the y-axis.
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Draw a line through the points.

Y
x=2y+10=0-1 |
=
/ | 2
| x

0!8 6 -4 -2 |0

b) 2x+3y—-15=0
Since the coefficient of y is a factor of the constant term 15, I will use the y-intercept as
one point to graph the equation. I will determine the coordinates of another point by
substituting a value for x that is a multiple of 3, so that the corresponding y-coordinate is
a whole number.
For the y-intercept, substitute x = 0.

2(0)+3y—-15=0 Solve for y. Add 15 to each side.
3y=15 Divide each side by 3.
y=35

Substitute x = 3.
2(3)+3y—-15=0 Simplify.

6+3y—15=0

3y—-9=0 Solve for y. Add 9 to each side.
3y=9 Divide each side by 3.
y=3

On a grid, mark a point at 5 on the y-axis and plot the point (3, 3).
Draw a line through the points.

N | |
IN2x+3y-15=0

i
TN

o3 4

¢) Ix+4y+4=0
Since the coefficient of y is a factor of the constant term 4, I will use the y-intercept as
one point to graph the equation. I will determine the coordinates of another point by
substituting a value for x that is a multiple of 4, so that the corresponding y-coordinate is
a whole number.
For the y-intercept, substitute x = 0.

700)+4y+4=0 Solve for y. Subtract 4 from each side.
4y=—4 Divide each side by 4.
y=-1
Substitute x = 4.
74)+4y+4=0 Simplify.
28+4y+4=0
4y+32=0 Solve for y. Subtract 32 from each side.
4y =-32 Divide each side by 4.
y=-8

On a grid, mark a point at —1 on the y-axis and plot the point (4, -8).
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Draw a line through the points.

\ vy ,
I X
2 4
2 \Ix+4y+4=0
LN
6
PSR \\

d) 6x—10y+15=0

Since neither coefficient is a factor of the constant term, I will determine the coordinates
of two points by substituting values for x. Whatever whole number values of x I choose,
the y-coordinate will be a fraction.

Substitute x = 0.
6(0)—10y+15=0
—10y=-15
y=1.5

Substitute x = 5.
6(5)-10y+15=0
30-10y+15=0

45-10y=0
—10y =45
y=4.5

Solve for y. Subtract 15 from each side.
Divide each side by —10.

Simplify.

Solve for y. Subtract 45 from each side.
Divide each side by —10.

On a grid, use a scale of 2 squares to 1 unit, so the points can be plotted accurately. Plot
points at (0, 1.5) and plot the point (5, 4.5).
Draw a line through the points.

,5.y. 1
]
4 Pl
3
I, _~6x—10y 4+ 15 =0 |
,‘|.
! ! 'X
-1 10 2 . 3.4 5

15. a) The pipe is 96 ft. long.

Four pieces of 6-ft. pipe are: 4 x 6 ft. = 24 ft.
So, 96 ft. — 24 ft. = 72 ft. must be made from 8-ft. pieces.

The number of 8-ft. pieces is: 7_82 =9

Nine 8-ft. pieces are needed.

b) The pipe is 96 ft. long.

Three pieces of 8-ft. pipe are: 3 x § ft. =24 ft.
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So, 96 ft. — 24 ft. = 72 ft. must be made from 6-ft. pieces.
The number of 6-ft. pieces is: 7—62 =12

Twelve 6-ft. pieces are needed.

¢) The pipe is 96 ft. long.
Three pieces of 6-ft. pipe are: 3 x 6 ft. = 18 ft.
So, 96 ft. — 18 ft. = 78 ft. must be made from 8-ft. pieces.

The number of 8-ft. pieces is: % =9.75

Since this is not a whole number, 3 pieces of 6-ft. pipe could not be used.

d) The pipe is 96 ft. long.
Four pieces of 8-ft. pipe are: 4 x 8 ft. = 32 ft.
So, 96 ft. — 32 ft. = 64 ft. must be made from 6-ft. pieces.

The number of 6-ft. pieces is: 6—64 =10.6

Since this is not a whole number, 4 pieces of 8-ft. pipe could not be used.

. 24 .
16. a) When Pascal saves all toonies, he has 7 , or 12 toonies.

When Pascal saves all loonies, he has 24 loonies.
When Pascal saves 1 toonie, he has $24 — $2, or $22 in loonies.
Some data are: 12 toonies, 0 loonies; 0 toonies, 24 loonies; and 1 toonie, 22 loonies

b), ¢) Let ¢ represent the number of toonies.
Let / represent the number of loonies.
Plot these points on a grid: (12, 0), (0, 24), (1, 22)
Do not join the points. Use a straightedge placed through the points to plot more points.

As the number of toonies increases by 1, the number of loonies decreases by 2.
/

24
Caad

204 o

1611 otkr=24

-
N
>

do .

0 | 4 12
The value of toonies in dollars + the value of loonies in dollars = $24
Since 1 toonie is $2, the value of toonies in dollars is: 2¢

Since 1 loonie is $1, the value of loonies in dollars is: /

So, an equation is: 2¢ + [ =24

d) i) Using the graph:
If Pascal had 6 toonies and 8 loonies, then the point (6, 8) would lie on the line in the
graph above.
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From the graph, the point with #-coordinate 6 has /-coordinate 12.

So, the point (6, 8) does not lie on the line and Pascal cannot have 6 toonies and 8
loonies.

Using the equation:

If Pascal had 6 toonies and 8 loonies, then the point (6, 8) would satisfy the equation:

2t+1=24

Substitute =6 and / = 8.

LS.=2t+1 R.S.=24
L.S.=2(6) + (8)

LS.=12+8

L.S.=20

Since the left side does not equal the right side, the point (6, 8) does not satisfy the
equation and Pascal cannot have 6 toonies and 8 loonies.

ii) Using the graph:
If Pascal had 8 toonies and 6 loonies, then the point (8, 6) would lie on the line in the
graph above.
From the graph, the point with 7-coordinate 8 has /-coordinate 8.
So, the point (8, 6) does not lie on the line and Pascal cannot have 8 toonies and 6
loonies.
Using the equation:
If Pascal had 8 toonies and 6 loonies, then the point (8, 6) would satisfy the equation:

2t+1=24

Substitute =8 and / = 6.

LS.=2t+1 R.S.=24
L.S.=2(8) +(6)

LS.=16+6

LS. =22

Since the left side does not equal the right side, the point (8, 6) does not satisfy the
equation and Pascal cannot have 8 toonies and 6 loonies.

17. T used a graphing TI-83 calculator. I wrote each equation in function form, so I could input
the equation using the [Y=] key.

a) x—22y—-15=0 Solve for y. Subtract x from each side. Add 15 to each side.
-22y=-x+15 Divide each side by —22.
LB
4 22 22

On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms

or symbols. The screen should look like this:
Flokl Flotz Fleks
E;1Ei1f22}H—15f2

M=
M=
wMy=
wMe=
=NE=
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Press [GRAPH]. To get the screen below, press [WINDOW] and set the window as follows:

Amin=-28
Amax=28
wscl=5
Ymin=-1
el
scl=
ares=11 =

b) 15x+13y-29=0 Solve for y. Subtract 15x from each side. Add 29 to each side.

d)

13y =—15x+29 Divide each side by 13.
15 N 29

x —
13 13
On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms

or symbols. The screen should look like this:
Flokl Flokz Flokz

AR -15o1 30 E42D
1=

M=
M=
wMy=
wMe=
R

Press [GRAPH]. To get the screen below, press [WINDOW] and set the window as follows:
WIHDOW ]

Amin=-3
Amax=3
nscl=1
Mmin=-2
Vmax=5
Vaol=1
ares=11

33x+2y+18=0 Solve for y. Subtract 33x and 18 from each side.
2y=-33x-18 Divide each side by 2.

y=—x-9

On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms

or symbols. The screen should look like this:
Flokl Flatz Flets
MR -3EA20E-20
we=
wr=
wy=
wMe=
“ME=
i

Press [GRAPH]. To get the screen below, press [WINDOW] and set the window as follows:
WIHDOW ]

Amin=-3
Amax=3
nscl=1
Ymin=-28
“max=28
Ve l=5
ares=11

34x-y+40=0 Solve for y. Subtract 34x and 40 from each side.
—y=-34x-40 Multiply each side by —1.
y=34x+40
On a TI-83 calculator, press [Y=], then input the equation with no spaces between the terms
or symbols. The screen should look like this:
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Flotl Flotz Fleks
~ B3dE+4El
~e=
~a=
~Ny=
~He=
~e=
~ie=
Press [GRAPH). To get the screen below, press WINDOW) and set the window as follows:
Amin=-3
Amax=3
nscl=1
Ymin=-1@
Ymax=58
Yszl=5
Aares=10 i
1 . . .
18. a) y= gx -4 Multiply each side by 3 to remove the fraction.
3y=3 (%x) -34) Simplify.
3y=x-12 Subtract 3y from each side.
0=x-3y—-12 Write the terms on the left side.
x=3y—-12=0 This equation is in general form.
1 . . .
b) y—2= 3 x+5) Multiply each side by 3 to remove the fraction.
3y-2)=3 (%J (x+5) Simplify.
3y—6=x+5 Subtract 3y from each side. Add 6 to each side.
0=x-3y+11 Write the terms on the left side.
x=3y+11=0 This equation is in general form.
1 . . .
c) y+3= ~2 x=1 Multiply each side by 4 to remove the fraction.
4y +3)=4 (—%} (x—1)  Simplify.
4y+12=—x+1 Add x to each side. Subtract 1 from each side.
x+4y+11=0 This equation is in general form.
3 4 . . .
d) y= —Ex + 3 Multiply each side by the common denominator: 2 x 3 =6
6y = 6£—§x +6 ij Simplify.
2 3
6y=-9x+8 Add 9x to each side. Subtract 8 from each side.
9x+6y—8=0 This equation is in general form.
. . 1
19. a) In slope-intercept form, the equation is: y = Ex -4
- . . 1 .
To graph this line, mark a point at the y-intercept —4, then use the slope P to move 1 unit
up and 3 units right to mark a point at (3, —3).
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b)

From question 18a, in general form, the equation is: x —3y - 12=0
Use intercepts to graph this line.
For the x-intercept, substitute y = 0.

x-30)-12=0 Solve for x. Add 12 to each side.
x=12
For the y-intercept, substitute x = 0.
0-3y—-12=0 Solve for y. Add 12 to each side.
=3y=12 Divide each side by —3.
y=-4

To graph this line, mark a point at 12 on the x-axis and mark a point at —4 on the y-axis.

To write the equation in slope-point form, determine the coordinates of a point on the
line.

Substitute x =3 inx — 3y — 12 =0.

3-3y—-12=0
-3y-9=0 Add 9 to each side.
-3y=9 Divide each side by —3.
y=-3

A point on the line has coordinates (3, —3). The slope of the line is %
1 1
So, in slope-point form, the equation is: y — (-3) = g(x —3)ory+3= g(x -3)

. . 1 .
To graph this line, mark a point at (3, —3), then use the slope 3 to move 1 unit up and 3

units right to mark a point at (6, —2).

All the equations produce the graph below.
y

' x

O 2 a6 8 _—10
12 .vl. /
.//

. . 1
In slope-point form, the equation is: y — 2 = 3 x+5)

From this equation, the slope of the line is 3 and the coordinates of a point on the line
are (-5, 2).

: . 1 .
To graph this line, mark a point at (-5, 2), then use the slope 3 to move 1 unit up and 3

units right to mark a point at (-2, 3).

From question 18b, in general form, the equation is: x — 3y + 11 =0
Use the x-intercept and one other point to graph this line.

For the x-intercept, substitute y = 0.

x=30)+11=0 Solve for x. Subtract 11 from each side.
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x=-11

Substitute x = 1.

1-3y+11=0

=3y+12=0 Solve for y. Subtract 12 from each side.
=3y=-12 Divide each side by —3.
y=4

To graph this line, mark a point at —11 on the x-axis and plot the point (1, 4).

To write the equation in slope-intercept form, solve this equation for y:

y-2= %(x +35) Add 2 to each side.
y=2+ %(x +5)  Remove the brackets.

y=2+ %x + g Simplify.

Y3373
Y733
Since the y-intercept is not a whole number, determine the coordinates of another point
on the line.
Substitute x = 1.
1 11
= (+ —
y=3M+3
_12
4 3
y=4

1
To graph this line, plot the point (1, 4), then use the slope 3 to move 1 unit up and 3

units right to mark a point at (4, 5).

All the equations produce the graph below.
y

6
4
T
/“/ 12
— I | X
-10./-8 6 -4 -2 10 | 24 6

. . 1
¢) Inslope-point form, the equation is: y + 3 = 2 x-=1

From this equation, the slope of the line is —— and the coordinates of a point on the line
are (1, -3).

1
To graph this line, mark a point at (1, —3), then use the slope 2 to move 1 unit down

and 4 units right to mark a point at (5, —4).
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From question 18c, in general form, the equation is: x + 4y + 11 =0
Use the x-intercept and one other point to graph this line.
For the x-intercept, substitute y = 0.

x+4(0)+11=0 Solve for x. Subtract 11 from each side.
x=-11
Substitute x = 1.
1+4y+11=0
4y+12=0 Solve for y. Subtract 12 from each side.
4y=-12 Divide each side by 4.
y=-3

To graph this line, mark a point at —11 on the x-axis and plot the point (1, —3).

To write the equation in slope-intercept form, solve this equation for y:

1 .
y+3=——x-1) Subtract 3 from each side.
4
1
y=-3- 2 (x—1) Remove the brackets.

1 1
= 3 —x+—  Simplify.
y ) 2 plify

21
YT T Ty
1. n
YT
Since the y-intercept is not a whole number, determine the coordinates of another point
on the line.
Substitute x = 1.
1 11
= o — 1 —_— —
y=-3 ) 2
__12
YTy
y=-3

- . 1
To graph this line, plot the point (1, —3), then use the slope ~a to move 1 down up and 4

units right to mark a point at (5, —4).

All the equations produce the graph below.
y

12 [0~ 6 -4 -2 2 4 6 |

\

& v o

\

'\

. . 3
d) In slope-intercept form, the equation is: y = —Ex + 3

Since the y-intercept is not a whole number, determine the coordinates of two other
points on the line.
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Substitute x = 0.

3 4
y——E(O)JFE
4
=3
Substitute x = 2.
3 4
y——§(2)+§
4
y=—3+§
S04
3 3
=5
iy

Since no points appear to have integer coordinates, use a scale on the y-axis of 3 squares
to 1 unit.

To graph this line, plot points at (O, ?j and (2, —%J .

From question 18d, in general form, the equation is: 9x + 6y — 8 =0
Determine the coordinates of two points on this line.
Substitute x = 0.

9(0)+6y—8=0 Solve for y. Add 8 to each side.
6y =28 Divide by 6.
_8 or 4
Y763
Substitute x = 2.
92)+6y—8=0 Simplify.
10+6y=0 Solve for y. Subtract 10 from each side.
6y=-10 Divide by 6.
10 or 5
YT s

To graph this line, plot the points at (0, %) and (2, —gj .

. o . 3 .
To write the equation in slope-point form, use the slope Y and the coordinates of a

point on the line, such as (2, - gj .

. . 3 5 3
In slope-point form, the equation is: y — (—gj = 3 (x—2),ory+ 3 = 3 (x—2)
To graph this line, determine the coordinates of another point on the line.
Substitute x = 0.
5 3
+==-=(0-2
yt3 5 0-2)
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5 5 )
y+ 3 =3 Subtract 3 from each side.
5
=3_=
YTy
_2 .5
Y7373
_4
Y 3

Plot the points (2, —gj and (O, %) .

All the equations produce the graph below.
y

Vi
4

w

-

-

\

20. When C = 0, the equation Ax + By + C =0 becomes Ax + By = 0.

Solve for y.
Ax+By=0 Subtract Ax from each side.
By =—-Ax Divide each side by B.
e
4 B

Y o .
The slope of this line is 3 and its y-intercept is 0.

- .. -4
This line passes through the origin and has slope =z

The slope is the opposite of the quotient of the coefficients of the x-term and the y-term.
When A4 and B have the same sign, the slope is negative.
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When A4 and B have opposite signs, the slope is positive.
y

A
Yx—5X

B

/

21. a) The x-intercept is 4 and the y-intercept is 6.
The coordinates of G are: (0, 6)
The coordinates of H are: (4, 0)
Slope of GH = e
run

Slope of GH = F

Slope of GH = %, or _8

4
The slope of the line is the opposite of the quotient of the y-intercept and the x-intercept;
that is,
Slope = - y - intercept

X - intercept

b) This relationship is true for all lines. Suppose the x-intercept is a and the y-intercept is .
Then the coordinates of the point at the x-intercept is (@, 0) and the coordinates of the
point at the y-intercept is (0, b).

The slope of the line through the points at the intercepts is:
b-0 b

0-a a

22.a) 2x+3y—-6=0
Determine the intercepts of the line with this equation.
For the x-intercept, substitute y = 0.

2x+3(0)-6=0
2x—-6=0 Add 6 to each side.
2x=16 Divide each side by 2.
x=3
For the y-intercept, substitute x = 0.
2(0)+3y-6=0
3y—6=0 Add 6 to each side.
3y=6 Divide each side by 3.
y=2

The required graph has an x-intercept of 3 and a y-intercept of 2.
So, the required graph is Graph B.

b) 2x—3y+6=0

Determine the intercepts of the line with this equation.
For the x-intercept, substitute y = 0.
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2x—-3(0)+6=0
2x+6=0 Subtract 6 from each side.
2x=-6 Divide each side by 2.
x=-3
For the y-intercept, substitute x = 0.
2(0)-3y+6=0
-3y+6=0 Subtract 6 from each side.
-3y=-6 Divide each side by —3.
y=2

The required graph has an x-intercept of —3 and a y-intercept of 2.
So, the required graph is Graph A.

23. a) Write 4x — y = 0 in slope-intercept form.
4x-y=0 Solve for y.
y=4x
The graph of this line has y-intercept 0, so it passes through the origin.
The x- and y-intercepts are at the same point so we cannot draw a line through them.

b) Determine the coordinates of another point.
Substitute x = 1.
y=41)
y=4
On a grid, plot points at (0, 0) and (1, 4), then draw a line through the points.
y

T

2-/4 -y=0

o

24. Write each equation in slope-intercept form, then look for equations that are the same.

a) y=3x+ 6 is in slope-intercept form.

b) 2x-3y-3=0 Solve for y. Subtract 2x from each side. Add 3 to each side.
—-3y=-2x+3 Divide each side by —3.
y= Ex —1  This equation is in slope-intercept form.
2 .
¢) y—2= 3 x-2) Solve for y. Add 2 to each side.

y= %(x -2)+2 Remove brackets.

y= %x - %(2) + 2 Simplify.
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2 4
=—x—— +2
Y7373
_2,._4,8
YT3YT3 3
2 2 . L .
y= Ex + 3 This equation is in slope-intercept form.
d 3x-y-6=0 Solve for y. Subtract 3x from each side. Add 6 to each side.
—-y=-3x+6 Multiply each side by —1.
y=3x-6 This equation is in slope-intercept form.
2 . L .
e) y= gx -1 This equation is in slope-intercept form.
) y-3=3(x-3) Solve for y. Add 3 to each side.
y=3(x-3)+3 Remove brackets.
y=3x-9+3 Simplify.
y=3x-6
2 .
g) y-1= g(x -3) Solve for y. Add 1 to each side.

2
y= g x-3)+1 Remove brackets.

2 2 o
y= gx— 5(3) + 1 Simplify.

2
=—x-2+1
Y 3
2
=—x-1
Y 3
h) y+3=3x-1) Solve for y. Subtract 3 from each side.
y=3x-1)-3 Remove brackets.
y=3x-3-3 Simplify.
y=3x-6

The equations in parts b, e, and g have the same slope-intercept form, so these equations
. 2 2
are equivalent: 2x —3y-3=0;y = Exf l;andy—1= E(xf?’)

The equations in parts d, f, and h have the same slope-intercept form, so these equations
are equivalent: 3x—y—-6=0;y—3=3(x—3);andy+3=3(x—-1)

25. a) For an equation in general form to be difficult to graph using intercepts, the intercepts
could be fractions; that is, the coefficients of the x- and y-terms are not factors of the
constant term.

For example, 3x +4y+5=0

b) To graph this equation, determine the coordinates of two points that satisfy the equation.

Choose integer values of x so that when they are substituted in the equation, the values of
y are also integers. Since the coefficient of the y-term is 4, find values of x so that when
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26. a)

b)

d)

the value is substituted, then the sum of the 3x term and 5 is a multiple of 4.

For example, substitute x = 1.
3()+4y+5=0

3+4y+5=0
4y+8=0

4y =-8
y=-2

Substitute x = 5.
3(5)+4y+5=0

1I5+4y+5=0
4y+20=0

4y =-20

y=-5

Plot points at (1, —2) and (5, —5), then draw a line through the points.
y

-
ra

3x+4y+5=0
X

2N 2 a4

>N\
N
HAEE \
% + % =1 Multiply each side by the common denominator: 4 x 3 =12
202 +12 2| =1201)
4 3
3x+4y=12
3x+4y—-12=0
Since this equation is in general form, it represents a linear function.
10 . .
y=— Multiply each side by x.
X
g
xy=x|—
X
xy=10

Since this equation cannot be written in general form, it does not represent a linear
function.

y=2x(x+4) Remove brackets.

y=2x"+ 8

Since this equation cannot be written in general form, it does not represent a linear
function.

xX+y

+2 Multiply each side by 4.

4y =4 (" Z J j +4(2)  Simplify.
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4dy=x+y+8 Collect like terms.
0=x-3y+8
x=3y+8=0

Since this equation is in general form, it represents a linear function.

27. The x-intercept of a line is 5 and its y-intercept is —3. The coordinates of these points are
(5, 0) and (0, -3).
y

z

2

iy <
A
Use the formula for the equation of a line given two points on the line.
Y= _ =0

X — X X, — X,
Substitute: y; =0, x;=5,y,=-3,and x, =0
y-0 -3-0
x—5 0-5
y 3 . .
=— Multiply each side by (x — 5).
x=5 5
3
=—(x-5
y 5( )

28.a) Ax+By+C=0
Write the equation in slope-intercept form.
Ax+By+C=0 Solve for y. Subtract Ax and C from each side.
By=-4x-C Divide each side by B.
-4 C

:_x__
4 B B

The slope of the line is the coefficient of x, which is —g .

b) From part a, the y-intercept is the constant term in the equation in slope-intercept form;

that is, —g
B
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Review (pages 388-390)
6.1

1. a) From the graph, two points on the line have coordinates (-2, 3) and (4, —1).
change in y-coordinates

Slope = - -
change in x-coordinates

Slope = =3
4-(=2)

Slope = —
=2 2

Slope= —, or ——

PP 3

b) From the graph, two points on the line have coordinates (—5, 0) and (0, 4).
change in y-coordinates

Slope = - -
change in x-coordinates
Slope = —— 0
0-(-5)
4
Slope = —
P 5

2. a) The change in x is positive, and the change in y is negative.

change in y-coordinates . . .. .
g Y is a negative number divided by a positive

So, the slope = - :
change in x-coordinates

number, which is a negative number.
So, the slope is negative.

b) Visualize the intercepts or sketch a diagram.
y

The line goes down to the right so its slope is negative.

¢) Ifa line does not have an x-intercept, it is a horizontal line, which has a slope of 0.

. . -1 . .
3. a) i) Plotpoint A(-3, 1). Write the slope of —1 as ER From point A, move 1 unit down

and 1 unit right, then mark a point at (-2, 0). Draw a line through these points.
A3, DY

X

N0 2

B
Z

14
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ii) Identify the coordinates of three other points from the line: (-2, 0), (-1, —1), and
0,-2)

1
b) i) Plot point A(=3, 1). The slope is 2 so from point A, move 1 unit up and 4 units

right, then mark a point at (1, 2). Draw a line through these points.

A y P
-y /‘
L
E3=ual
| ! I X
2 |0 2 4 6| 8

ii) Identify the coordinates of three other points from the line: (1, 2), (5, 3), and (9, 4)

¢) 1) Plotpoint A(-3, 1). Write the slope of —% as _73 and from point A, move 3 units

down and 2 units right, then mark a point at (-1, —2). Draw a line through these
points.

\ A
AVIRE

i . <\\ o

ii) Identify the coordinates of three other points from the line: (-5, 4), (-1, -2), and

(1’75)

4. Since I know the coordinates of two points on each line, I use the formula:
change in y-coordinates
Slope = gemy

change in x-coordinates

a) The two points have coordinates: (—6, 8) and (-1, -2)

—1-(-6)
10
Slope = —
P 5
Slope = -2
b) The two points have coordinates: (-3, 7) and (5, —5)
Slope = =7
-(-3)
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-12
Slope = —
3
Slope = ——
P 2
5. a) Two points on the graph have coordinates: (2, 320) and (5, 800)

b)

©)

change in vertical coordinates

Slope = - - ;
change in horizontal coordinates
-32
Slope = 800 — 320
5-2
480
Slope = —
P 3
Slope = 160

The vertical axis represents distance in metres and the horizontal axis represents time in
minutes.
So the slope is 160 m/min, and this is Gabrielle’s average speed.

The slope is equal to the rate of change.

i) From the graph, Gabrielle jogs 320 m in 2 min, so in 4 min, she will jog:
2 %320 m=640 m

ii) Gabrielle jogs 160 m in 1 min.

min = 6.25 min

1
So, to jog 1000 m, she will take: 106000

6. Parallel lines have the same slope.
Perpendicular lines have slopes that are negative reciprocals; that is, the product of their
slopes is —1.

a)

b)

Review

The slope of FG is 3.

i) A parallel line also has slope 3.

ii) A perpendicular line has slope —%.
.6
The slope of FG is 3
. . 6
i) A parallel line also has slope -3

ii) A perpendicular line has slope %
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©)

d)

11
The slope of FG is e
. . 11
i) A parallel line also has slope —.

ii) A perpendicular line has slope —%.

The slope of FG is 1.
i) A parallel line also has slope 1.

ii) A perpendicular line has slope —1.

7. Use the formula:

Slope =

change in y-coordinates

change in x-coordinates

to determine the slope of each line, then compare the slopes.
Parallel lines have the same slope.

Perpendicular lines have slopes that are negative reciprocals; that is, the product of their
slopes is —1.

a)

b)

Review

The points are: H(-3, 3) and J(-1, 7)

Slope of HJ = =3
-1-(3)

Slope of HJ = %

Slope of HI =2
The points are: K(-1, 2) and M(5, -1)

Slope of KM = =2
5-(=D
-3
Slope of KM = 3
1
Slope of KM = 5

1
Since 2 and 3 are negative reciprocals, then HJ and KM are perpendicular.

The points are: N(—4, —2) and P(-1, 7)
7-(=2)

Slope of NP =
—1-(-4)

Slope of NP = %
Slope of NP =3
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The points are: Q(2, 5) and R(4, —1)
-1-5

Slope of QR = ———

pe of Q 1-2

-6

Slope of QR = EY

Slope of QR =-3

Since the slopes of 3 and -3 are neither equal nor negative reciprocals, then the lines are

neither parallel nor perpendicular.

8. From the diagram, I can see that STUV is not a parallelogram because the opposite sides are
not parallel. To justify my answer, I determine the slopes of two opposite sides, SV and TU.
rise
Slope = —
run
From the diagram, count squares to determine the rise and run from V to S.

Slope of SV = %
From the diagram, count squares to determine the rise and run from U to T.
Slope of TU = g

Slope of TU =3
Since the slopes of SV and TU are not equal, these sides are not parallel, and the quadrilateral
is not a parallelogram.

9. Sketch a diagram.
Y| B

J S

124

2,1 2 4 6

From the diagram, BC and AB might be perpendicular.
Determine their slopes to check.
Slope = e
run
From the diagram, count squares to determine the rise and run from A to B.

Slope of AB = g, or2

From the diagram, count squares to determine the rise and run from C to B.
2 1
Slope of BC= —, or ——
—4 2

Since the slopes of AB and BC are negative reciprocals, these sides are perpendicular, and

AABC is a right triangle, with Z/B = 90°.

6.3

10. a) The graph of y = 3x + 4 has slope 3 and y-intercept 4.
When the coefficient of x increases by 1, the new equation is: y = 4x + 4; the slope of the
graph is now 4 and the y-intercept is unchanged.
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When the coefficient of x increases by 1 again, the new equation is: y = 5x + 4; the slope
of the graph is now 5 and the y-intercept is unchanged.
When the coefficient of x increases by 1 again, the new equation is: y = 6x + 4; the slope
of the graph is now 6 and the y-intercept is unchanged.

As the coefficient of x increases, the graphs are steeper.
Y +y=6x+4
I =5x+4
i
=4x+4
8- //] Y

'/ y=3x+4

Ta)
v

6

B

&
b) The graph of y = 3x + 4 has slope 3 and y-intercept 4.
When the constant term decreases by 1, the new equation is: y = 3x + 3; the slope of the
graph is unchanged, and the y-intercept is now 3.
When the constant term decreases by 1 again, the new equation is: y = 3x + 2; the slope
of the graph is unchanged, and the y-intercept is now 2.
When the constant term decreases by 1 again, the new equation is: y = 3x + 1; the slope
of the graph is unchanged, and the y-intercept is now 1.
When the constant term decreases by 1 again, the new equation is: y = 3x; the slope of the
graph is unchanged, and the y-intercept is now 0.
When the constant term decreases by 1 again, the new equation is: y = 3x — 1; the slope of
the graph is unchanged, and the y-intercept is now —1.
When the constant term decreases by 1 again, the new equation is: y = 3x — 2; the slope of
the graph is unchanged, and the y-intercept is now —2.
When the constant term decreases by 1 again, the new equation is: y = 3x — 3; the slope of
the graph is unchanged, and the y-intercept is now —3.
When the constant term decreases by 1 again, the new equation is: y = 3x — 4; the slope of
the graph is unchanged, and the y-intercept is now —4.
As the constant term decreases, the graph moves down the grid but remains parallel to the

receding graphs.

Y —y=3x+4

JL11]
S/

///// y=3x+2
/]

P 71 y=3x+1
AT
y=3x
%/ y=3x-1
71 y=3x-2
I x

i
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6.4

11. Compare each equation to the slope-intercept form: y = mx + b, where m is the slope of the
graph of the equation and b is its y-intercept.

a) y=-3x+4
y=mx+b
The slope, m, is —3 and the y-intercept, b, is 4.

Mark a point at the y-intercept. Write the slope as _T3 , then from the y-intercept, move 3

units down and 1 unit right. Mark a point. Draw a line through the two points.
y

y=-3x+4

yi|
4

24

NS
1] \

3
b =—x-2
)y 1
y=mx+b

.3 . .
The slope, m, is 2 and the y-intercept, b, is —2.

: . 3 . .
Mark a point at the y-intercept. Use the slope Z; from the y-intercept, move 3 units up
and 4 units right. Mark a point. Draw a line through the two points.
y
| it
4 2 0 7 4
2

2= ix
AT

12. a) i) From the graph, two points on the graph have coordinates: (0, 1) and (3, 6)
To determine the slope, use:

change in y-coordinates

Slope = - -
change in x-coordinates
6-1
Slope = ——
PT30
5
Slope = —
P73

From the graph, the y-intercept is 1.
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ii) Use the slope-intercept form of the equation of a line: y = mx + b
Substitute: m = g andb=1
5
=—-x+1
4 3
iii) From the graph, another point on the graph has coordinates (-3, —4)
Substitute x =3 and y = —4 in the equation y = gx + 1.
5
LS.=y R.S.=§x+1
5
=4 = 3 (-3)+1
=-5+1
=4
Since the left side is equal to the right side, the equation is correct.
b) i) From the graph, two points on the graph have coordinates: (-2, 2) and (0, —1)
To determine the slope, use:
Slope = change 1.n y—coord%nates
change in x-coordinates
Slope = -2
0-(-2)
-3 3
Slope = —, or ——
P 2 2
From the graph, the y-intercept is —1.
ii) Use the slope-intercept form of the equation of a line: y = mx + b
Substitute: m = —% and b=-1
3
=—-—x-1
4 2
iii) From the graph, another point on the graph has coordinates (2, —4).
Substitute x = 2 and y = —4 in the equation y = —%x -1
3
LS.=y RS.=—x-1
2
3
=4 =—-——=2)-1
5 ()
=-3-1
=4
Since the left side is equal to the right side, the equation is correct.
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13. Identify the slope and y-intercept of each graph.

rise

To determine each slope, count squares then use the formula: Slope = —

run

2 .
Graph A has slope T or 2; and y-intercept 3.

-2 :
Graph B has slope T or —2; and y-intercept 3.

Graph C has slope % ; and y-intercept —3.

Graph D has slope _T3 , or —3; and y-intercept —2.

a)

b)

d)

14. a)

b)

Review

x—3

N |~

y =
. . 1 . D

The graph of this equation has slope Y and y-intercept —3, which is Graph C.

y=-3x-2

The graph of this equation has slope —3 and y-intercept —2, which is Graph D.

y=2x+3
The graph of this equation has slope 2 and y-intercept 3, which is Graph A.

y=-2x+3
The graph of this equation has slope —2 and y-intercept 3, which is Graph B.

The total amount in the account, 4 dollars, is the sum of the amount saved in w weeks
plus the initial amount, $40.

Every week Mason saves $15, so in w weeks he will have saved 15w dollars.

So, an equation is: 4 = 15w + 40

Substitute 4 = 355, then solve for w.

A=15w+40
355=15w+40 Subtract 40 from each side.
315=15w Divide each side by 15.
315
15

w=21

Mason will have $355 in his account after 21 weeks.

On a graph of 4 = 15w + 40:

The slope is 15, which is the rate of change of the amount in the account; that is, Mason
saves $15/week.

The vertical intercept is 40, which is the amount, $40, that was in the account when
Mason began saving regularly.
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4 4 .
15. The graph of y = 7x — 5 has slope 7 and y-intercept 5.

. . 4 4 . .
a) A line that is parallel to y = 7x — 5 has the same slope of P but a different y-intercept;

: . 4 4
so its equation could be: y = 7x +S5ory= 7x -3

I know that all 3 lines are parallel because they have the same slope.

. . . 4 . . . 4
b) A line that is perpendicular to y = 7x — 5 has a slope that is the negative reciprocal of 7 ;
that is, its slope is 1 Its y-intercept may be the same as that of the original graph or it
. . . . 7
may be different. The equation of a perpendicular line could be: y= ——x—5 or

7
=——x+6
YTy
I know that each of the two new lines is perpendicular to the original line because the

product of their slopes, (—%) (;) , is equal to —1.

6.5
16. The line with equation y = 2x + 1 has slope 2.
A perpendicular line DE has a slope that is the negative reciprocal of 2; that is, its slope is
1

-3
Line DE passes through F(-2, 3).
To determine the equation of line DE, use the slope-point form of the equation of a line:

y=y1=m(x —x1)
. 1
Substitute: y, =3, m = —E, and x; =-2

y-3= -2 6-(2)
y-3=—s@r2)

An equation for line DE is: y -3 = —% (x+2)

17.a2) i) y+4=2(x+3)
Write the equation as: y — (—4) = 2(x — (-3))
Compare the equation to the slope-point form: y — y; = m(x — x;)
The slope of the graph is: m =2
The coordinates of a point on the graph are: (x;, y;) = (-3, —4)
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. L . 2
ii) Plot the point (-3, —4). From this point, use the slope, written as T to move

2 squares up and 1 square right, then mark another point. Draw a line through the
points.

y 1

-

Y+ 4/=20c+3)
5 /0

1o

Vi
—&

iii) From the graph, another point on the graph has coordinates (-2, —2).
Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute: y, =-2, m =2, and x; = -2
y—(2)=2(x-(-2))

y+2=2(x+2) This is a different way to write the equation.
. 1
b) B yl=—2(-4)
Compare the equation to the slope-point form: y — y; = m(x — x;)
. 1
The slope of the graph is: m = -3

The coordinates of a point on the graph are: (x;, y;) = (4, 1)

. L . 1
ii) Plot the point (4, 1). From this point, use the slope, written as = to move 1 square

up and 3 squares left, then mark another point. Draw a line through the points.

y
~N_ y-1=—3(x-4)
| 2T, 3 1
\\e\
T~ X
2 |0 4

iii) From the graph, another point on the graph has coordinates (1, 2).
Use the slope-point form of the equation: y — y; = m(x — x;)

) 1
Substitute: y, =2, m = —5 ,and x; =1

1 . . . .
y-2= -3 x-1) This is a different way to write the equation.

18. On each graph, I can identify the coordinates of two points, so I will write each equation in
slope-point form, for which I need the slope and the coordinates of a point on the graph.

a) Two points on the graph have coordinates (2, 0) and (-1, -2).
To determine the slope of the graph, use the formula:
Slope = change in y-coordinates

change in x-coordinates
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b)

Review

-2-0
Slope =
P -1-2
-2 2
Slope = —, or —
Pe 30903

2
The slope is 3 and one point on the line has coordinates (2, 0).
Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute: y; =0, m =§, andx; =2
y-0=2G6-2)

2
y=36-2

Chapter 6
Linear Functions

To verify that this equation is correct, check that the coordinates of another point on the

line satisfy the equation.
Another point on the line has coordinates (-1, —2).

. . . 2
Substitute x =—1 and y = -2 in the equation y = 3 (x—2).

LS.=y R.S. = %(x—2)
=-2 =§(—1—2)
2
=—(3
3()
=-2

Since the left side is equal to the right side, the equation is correct.

Two points on the graph have coordinates (-3, 2) and (2, —1).
To determine the slope of the graph, use the formula:
change in y-coordinates

Slope = - -
change in x-coordinates
-1-2
Slope = ———
P (5
-3 3
Slope= —, or ——
P 5 5

.3 . . .
The slope is —3 and one point on the line has coordinates (-3, 2).

Use the slope-point form of the equation: y — y; = m(x — xy)

. 3
Substitute: y; =2, m =—§, and x; = -3

)

y-2= =23

To verify that this equation is correct, check that the coordinates of another point on the
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line satisfy the equation.
Another point on the line has coordinates (2, —1).

. . . 3
Substitute x = 2 and y = —1 in the equation y — 2 = ~3 (x +3).

LS. =y-2 R.S. = —%(x+3)
=_1-2 =—%(2+3)
-3 -2

=-3

Since the left side is equal to the right side, the equation is correct.

19. I know the coordinates of two points on a line, so I will write each equation in slope-point
form, for which I need the slope and the coordinates of a point on the line.

a)

b)

a)

Review

i)

ii)

Two points on the line have coordinates (—3, —7) and (1, 5).
To determine the slope of the line, use the formula:
change in y-coordinates

Slope = - -
change in x-coordinates
Slope = 3=CD
1-(=3)

12
Slope = 7, or3

The slope is 3, and one point on the line has coordinates (-3, —7).
Use the slope-point form of the equation: y — y; = m(x — x;)
Substitute: y, =—7, m =3, and x; =3

y=(7) =3~ (3))

y+7=3(x+3)

To determine the coordinates of another point on the line, substitute a value for x,
such as x = 2, in the equation, then solve for y.

y+7=3(x+3)
y+7=32+3)
y+7=3(5)
y+7=15
y=28

Another point on the line has coordinates (2, 8).

Two points on the line have coordinates (-3, 3) and (5, —1).
To determine the slope of the line, use the formula:
change in y-coordinates

Slope = - -
change in x-coordinates
Slope = — =
5-(3)
—4 1
Slope = —, or ——
PR 2
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b)

20. a)

b)

Review

o1 . . :
The slope is 5 and one point on the line has coordinates (-3, 3).
Use the slope-point form of the equation: y — y; = m(x — x;)

Substitute: y, =3, m = —% ,and x; =3
3= ()
4 2

1
y 2@ )

ii) To determine the coordinates of another point on the line, substitute a value for x,
such as x = 1, in the equation, then solve for y.

1
y 2@ )

1
~3=——(1+3
y 2( )

1
-3=——(
y 5@
y=3=-2
y=1

Another point on the line has coordinates (1, 1).

Let p represent the number of people on a trip, and let C represent the cost of the trip in
dollars. If a graph was drawn of C as a function of p, then two points on the graph would
have coordinates (5, 220) and (3, 132).

Determine the slope of the graph.

change in C-coordinates

Slope = - -
change in p-coordinates
Slope = 220 - 132
5-3

Slope = 8—28 , or 44

The equation of the graph has the form:

C=mp+b

Substitute C =220, m =44, and p = 5, then solve for 4.
220=44x5+b

220=220+5b

b=0

An equation for the function is: C =44p

The cost per person is $44; this is the coefficient of p in the equation.

Substitute C = 264 in the equation, then solve for p.

C=44p
264 =44p Divide each side by 44.
264 _
44
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6.6
21. a)

b)

Review

Chapter 6

p=6

Six people went on the trip.

i)

iiif)

iv)

iii)

4y -5x—-40=0
This equation is not in general form because the first term on the left side is not the
x-term.

1
—x+ty=4
35T

This equation is not in general form because the coefficient of the x-term is not a
whole number and the constant term is not on the left side of the equation.

y-2= 2@t d)

This equation is in slope-point form.

1
=—-x+3
4 5

This equation is in slope-intercept form.

4y —-5x-40=0

Multiply each side by —1 because the x-term must have a positive coefficient.
4y +5x+40=0

Rearrange the first two terms so the x-term is first.

In general form: 5x —4y +40=0

1

—x+ty=4

3 Y

Multiply each side by 3 to remove the fraction.

3(%x} +3y=12

x+3y=12
Subtract 12 from each side.
In general form: x +3y—12=0

y-2= %(x +4)
Multiply each side by 3.
3()/—2):3[%)@4-4)
Jy—-6=x+4
Subtract 3y from each side. Add 6 to each side.

0=x-3y+10
In general form: x —3y+ 10=0
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iv) y= 1 x+3
5
Multiply each side by 5.
S5y=5 (%)x +5(3)
Sy=x+15
Subtract 5y from each side.
0=x-5y+15
In general form: x — 5y + 15=0
22.a) i) 3x—-4y-24=0
Since the coefficients of x and y are factors of the constant term, I will use intercepts
to graph the equation.
For the x-intercept, substitute y = 0.
3x—4(0)-24=0 Solve for x.
3x-24=0 Add 24 to each side.
3x=24 Divide each side by 3.
x=38
For the y-intercept, substitute x = 0.
30)—4y-24=0 Solve for y.
—4y-24=0 Add 24 to each side.
-4y =24 Divide each side by —4.
y=-6
On a grid, mark a point at 8 on the x-axis and at —6 on the y-axis, then draw a line
through the points.
y
' X
of ' 2 4678
424
'J' 3x-4y+24=)0
?/
ii) x-3y+12=0
Since the coefficients of x and y are factors of the constant term, I will use intercepts
to graph the equation.
For the x-intercept, substitute y = 0.
x=30)+12=0 Solve for x.
x+12=0 Subtract 12 from each side.
x=-12
For the y-intercept, substitute x = 0.
0)-3y+12=0 Solve for y.
-3y+12=0 Subtract 12 from each side.
=3y=-12 Divide each side by —3.
y=4
On a grid, mark a point at —12 on the x-axis and at 4 on the y-axis, then draw a line
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y
/
5 C3y+i2=0 %
o~ X
—12 /-0 -8 6 -4 2 [0 2
b) Use slope = mse
run

On each graph, count squares from the y-intercept to the origin to determine the rise, and
count squares from the origin to the x-intercept to determine the run.

i) For the graph of 3x —4y —24 =0:
3

6
Slope = —, or —
PEm Ry

ii) For the graph of x -3y + 12 =0:
1

-4
Slope= ——, or —
PET T3

23. I cannot easily graph a line from its equation in general form when the coefficients of the
x-term and y-term are not factors of the constant term; for example, 6x — 4y + 3 =0.
I write this equation in slope-intercept to determine the slope and y-intercept of the graph.

6x—4y+3=0 Subtract 6x and 3 from each side.
—4y=—6x-3 Divide each side by —4.
-6 3
7 -4 * -4
3,43
YTy

To graph this equation, I use a scale of 4 squares to 1 unit so I can accurately plot a point at
. .. 3 . 3
the y-intercept, which is 7 From this point, I use the slope ) to move 3 squares up and 2

squares right, then plot another point. I draw a line through the points.

y.
N
/.
v‘|.
6x—4y+3 =0
T X
/ 10 1

24, a) Choose a number, then subtract 6 from it; these two numbers differ by 6.
For example:
8, then 8 — 6 = 2; the numbers are 8 and 2
7, then 7 — 6 = 1; the numbers are 7 and 1
6, then 6 — 0 = 0; the numbers are 6 and 0
5, then 5 — 6 = —1; the numbers are 5 and —1
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Plot these numbers as ordered pairs, with the greater number first and g plotted on the
horizontal axis: (8, 2), (7, 1), (6, 0), (5, -1)
Join the points because all real numbers are possible values.

/
2

b) Assume that g represents the greater number and / represents the lesser number.

¢)

Then an equationis: g— /=06
Subtract 6 from each side:
g-1-6=0 This equation is in general form.

From the graph, 5 other pairs of numbers are the coordinates of 5 points on the graph; for
example, 4 and —2; 3 and -3, 2 and 4, 1 and -5, 0 and -6

25. Write each equation in slope-intercept form, then compare the equations to determine which
have the same slopes and the same y-intercepts.

a)

b)

Review

= gx +1
4 5
This equation is in slope-intercept form; the slope of its graph is 3 and its y-intercept
is L.
2 .
y-3= 3 x—4) Add 3 to each side.
2
y= 3 x—4)+3 Remove brackets.
2 2 o
y= gx -3 4)+3 Simplify.
2 8
=—-x——=+3
4 5 5
2 8,15
4 5 5 5
2 N 7
=23+ L
4 5 5

This equation is in slope-intercept form; the slope of its graph is 5 and its y-intercept is

7
;-
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2 .
¢) y—-1= g(x— 1) Add 1 to each side.
2
y= 3 x-—1D+1 Remove brackets.
2 2 e
y=—=x—-—=(1)+1 Simplify.
5 5
7 5 5
7 5 5 5
7 5 5

This equation is in slope-intercept form; the slope of its graph is 5 and its y-intercept is

3
5
2 .
d y-3= 3 (x=5) Add 3 to each side.
2
y= g x—5+3 Remove brackets.

2 2
y= gx ~3 5)+3 Simplify.

2
=—x—-2+3
4 5
2
=—x+1
4 5

This equation is in slope-intercept form; the slope of its graph is 3 and its y-intercept

is 1.
e) 2x-5y+7=0 Subtract 2x and 7 from each side.
—Sy=-2x-17 Divide each side by —5.
2 7
S
=207
5 5

This equation is in slope-intercept form; the slope of its graph is 3 and its

y-intercept is % .

) 2x—5y-5=0 Subtract 2x from each side. Add 5 to each side.
—Sy=-2x+5 Divide each side by —5.
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) N
=2+ =
Y -5 -5
2
=—-x-1
Y 5

This equation is in slope-intercept form; the slope of its graph is 3 and its
y-intercept is —1.

. 2 2 .
Equations y = gx +landy-3= 5 (x —5) are equivalent.

. 2 .
Equations y—3 = 3 (x—4) and 2x — 5y + 7 = 0 are equivalent.

26. Determine the slope of each graph and identify its y-intercept where possible.

For Graph A:
Two points have coordinates (-1, 5) and (3, 0).

change in y-coordinates
Use slope = gemy

change in x-coordinates

For Graph B:

Its y-intercept is 3.

Two points have coordinates (5, —1) and (0, 3).
change in y-coordinates

Use slope = - -
change in x-coordinates

3-(D
Slope = ———=
P 0-5

4 4
Slope= —, or ——
P -5 5

For Graph C:
Two points have coordinates (-3, 3) and (2, —1).
change in y-coordinates

Use slope = - ;
change in x-coordinates
Slope = -3
2-(3)
—4 4
Slope= —, or ——
P 5 5

Write each equation in slope-intercept form.
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4
a) y=——x+3
) ¥ 5

This equation is in slope-intercept form; its graph has slope 3 and y-intercept 3. This

matches Graph B.

b) y-3= —% (x+3) Add 3 to each side.

4

y= —g x+3)+3 Remove brackets.
4 4 . )

y= —gx ~3 3)+3 Simplify.

__4 1215
Y 5 5 5
Y 5 5

. S . . 4 . 3
This equation is in slope-intercept form; its graph has slope 3 and y-intercept 3

This slope matches Graph C. Check that a point on Graph C satisfies this equation.
Use the point (2, —1).

. : : 4
Substitute x =2 and y = —1 in the equation y — 3 = -3 (x+3).

4
LS.=y-3 R.S.=—g(x+3)
4
=_1-3 =——=2+3
5 (2+3)
4
=4 =——(5
5 (5)
=4
Since the left side is equal to the right side, the equation is correct and matches Graph C.
¢) Sx+4y—-15=0 Subtract 5x from each side. Add 15 to each side.
4y=-5x+15 Divide each side by 4.
5,15
VR

This equation is in slope-intercept form; its graph has slope —% and y-intercept ?5

This slope matches Graph A. Check that a point on Graph A satisfies this equation.
Use the point (3, 0).
Substitute x = 3 and y = 0 in the equation 5x + 4y — 15=0.

LS.=5x+4y-15 RS.=0
=5@3)+4(0)-15
=15-15
=0

Since the left side is equal to the right side, the equation is correct and matches Graph A.
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27. a) Let a represent the time in hours Max works for family A who pays $5/h.

b)

28. a)

Review

Let b represent the time in hours Max works for family B who pays $4/h.

. . .60
When Max works only for family A, the time in hours he works is: — =12

When Max works only for family B, the time in hours he works is: 67? =15

When Max works for 4 h for family A, he earns: 4 x $5 = $20
So, he earns $60 — $20 = $40 from family B.

So, Max works % h, or 10 h for family B.

When Max works for 8 h for family A, he earns: 8 x $5 = $40
So, he earns $60 — $40 = $20 from family B.

So, Max works 27? h, or 5 h for family B.

Make a table for these data.

a hours | b hours
12 0

0 15

4 10

8 5

Plot these data on a grid. Do not join the points because we assume Max works for whole
numbers of hours.

16-b

124 5a +4b =60

Q
O

4

a

>

0 | 2 12

When Max works a hours at $5/h, he earns: 5a dollars
When Max works b hours at $4/h, he earns: 45 dollars
His total earnings are: $60

So, an equation is: Sa + 4b = 60

Let n represent the number of new releases Kylie rents, at $5 each.
Let m represent the number of older movies Kylie rents, at $3 each.

. .45
When Kylie rents only new releases, the number she rents is: — =9

. . .45
When Kylie rents only older movies, the number she rents is: 3 =15

When Kylie rents 6 new releases, it costs: 6 x $5 = $30
So, Kylie spends $45 — $30 = $15 on older movies.

. 1 .
So, Kylie rents ?5 , or 5 older movies.

When Kylie rents 3 new releases, it costs: 3 x $5 = $15
So, Kylie spends $45 — $15 = $30 on older movies.
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b)

Review

So, Kylie rents ? , or 10 older movies.

Make a table for these data.

n|m
910
015
615
3110

Plot these data on a grid. Do not join the points because the number of movies is a whole
number.

m
161

121 'sn+3m=45
_ o v
8

44

n

o | 4
When Kylie rents n movies at $5 each, she pays: 5n dollars
When Kylie rents m movies at $3 each, she pays: 3m dollars
The total Kylie spent is: $45
So, an equation is: 5n + 3m =45

i) Five new releases cost: 5 x $5 = $25
Six older movies cost: 6 x $3 = $18
Total cost is: $25 + $18 = $43
Since this amount is not $45, Kylie could not have rented these numbers of movies.

ii) Six new releases cost: 6 x $5 = $30
Five older movies cost: 5 x $3 = $15
Total cost is: $30 + $15 = $45
Since this amount is $45, Kylie could have rented these numbers of movies.
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Practice Test (page 391)
1. For each line, count squares on the grid to determine the rise and the run.

3

rise
Use slope = —
run

-4 2
Slope of AB= —, or ——
6 3
Slope of CD = 6 , OF 2
9 3

Slope of EF = _—6, or _3
4 2

98]

Slope of GH = é, or —
4 2

The line with slope —% is EF, which is choice C.

Write the equation 2x — 3y + 2 = 0 in slope-intercept form.

2x—-3y+2=0 Subtract 2x and 2 from each side.
3y=-2x-2 Divide each side by —3.
=2 2
g
=242
d 3 3

. . 2
The graph of this equation has slope Y

From question 1, the line with slope 3 is CD, which is choice B.

a) i) y= —%x+5

Since the equation is in slope-intercept form, I use the slope —% and the y-intercept
5 to graph the line.

. . . -3
I mark a point at 5 on the y-axis. I write the slope as 5 then move 3 squares down

and 2 squares right and mark a point. I draw a line through the points.
y

N

. y=r3x+5

s~
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i) y—3= %(x-l—Z)

This equation is in slope-point form.
To identify the coordinates of the point, I write the equation as:

1
y=3=36-(2)
A point on the line has coordinates (-2, 3), and the slope of the line is %

. 1
I mark a point at (-2, 3), then use the slope 3 to move 1 square up and 3 squares

right and mark another point. I draw a line through the points.

y

»2_y1—3>

3 +2)

X

B R

iii) 3x—4y-12=0
Since the coefficients of x and y in this equation are factors of 12, I can use intercepts
to graph the equation.
For the x-intercept, substitute y = 0.
3x-40)-12=0

3x-12=0 Solve for x. Add 12 to each side.
3x=12 Divide each side by 3.
x=4

For the y-intercept, substitute x = 0.
30)-4y-12=0

—4y—-12=0 Solve for y. Add 12 to each side.
-4y =12 Divide each side by —4.
y=-3
I mark a point at 4 on the x-axis and a point at —3 on the y-axis. I draw a line through
the points.
y
X
of ' 2 4
)/3X —4y—12=0

b) The graph of the equation y = —%x + 5 has slope —% , so any line parallel to this line
will also have slope —% .

. . 3 . . .
The required line has slope 5 and passes through the point with coordinates (6, 2).

Use the slope-point form of the equation:
y=yi=mx—x1)

. 3
Substitute: y; =2, m = —5, andx; =6
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3
_2=_Z(x-6
y 2(x )

I know my equation is correct because the slope of the graph of this equation is equal to
the slope of the given parallel line, and the coordinates of the point on the graph given by
this equation are equal to the given coordinates.

. 1 1 : .
¢) The graph of the equation y — 3 = 3 (x + 2) has slope 3 The perpendicular line has a

. . . 1 . .
slope that is the negative reciprocal of 5; that is, its slope is —3.

The required line has slope —3 and passes through the point with coordinates (-1, 2).
Use the slope-point form of the equation:
Y=y =m(x—x1)
Substitute: y; =2, m =-3, and x; = -1
y—2=-3(x-(-1))

y=2=-3(x+1) Write this equation in general form. Remove brackets.
y—2=-3x-3 Add 3x and 3 to each side.
3x+y+1=0 This equation is in general form.

d) To determine the coordinates of a point P on the graph of 3x — 4y — 12 = 0, substitute a
value for x, then solve the equation for y.
Since the coefficient of y is 4 and the constant term, 12, is a multiple of 4, choose a value
of x that is a multiple of 4 so the value of y is an integer.
Substitute x = 8 in the equation:

3x-4y—-12=0
38)—4y—-12=0 Simplify.
24-4y—-12=0 Collect like terms.
12—-4y=0 Subtract 12 from each side of the equation.
—4y=-12 Divide each side by —4.
y=3

The coordinates of P are (8, 3).
The line passes through P and Q(1, 5).
Determine the slope of PQ.

change in y-coordinates
Use slope = £ Y

change in x-coordinates
5-3
Slope = ——
P 1-8

2 2
Slope= —, or ——
P -7 7

Substitute the coordinates of Q and the slope in the slope-point form of the equation of a
line:
y=y1=m(x—x1)

. 2
Substitute: y; =5, m= ——,and x; =1

y—5= —% x-=1 Solve for y. Add 5 to each side.

2
y= -2 (x—1)+5 Remove brackets.
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2 2
=——x+—+5
7 7
2 2 35
y=—-=xt -+ —=
7 7 7
2 37 . L .
y= —7x + E This equation is in slope-intercept form.

4. a) Since I can identify the slope of the line and its y-intercept from the graph, I will write the

equation in slope-intercept form: y = mx + b

I count squares on the grid to determine the rise and the run.
rise

Slope = —
run

—4
Slope = —, or -2
PET

From the graph, the y-intercept is —2.
So, an equation is: y = —2x — 2

b) The line is horizontal, so its equation is: y =—1
In general form, thisis: y+1=0

¢) Since I can calculate the slope and identify the coordinates of a point on the line, I shall

use the slope-point form: y — y; = m(x — x;)

The coordinates of two points on the line are (—1, —2) and (3, 1). I count squares on the

grid between these points to determine the rise and the run.

Slope = mse
run
3
Slope = —
P 4

Substitute the coordinates of the point (3, 1) and the slope % in the equation

Y=y =m(x—x)

. 3
So, an equation is: y— 1 = 2 x-=3)

5. The cost, C dollars, is a function of the number of people, n, who attend.
Use the given information as the coordinates of two points on a sketch of a graph of the
function.
Plot these points: (600, 11 250) and (400, 7650)
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C
[ ]
130001 (600, 11/250)
(400, 7650)
5000
T T ‘ n
0 200 400 600

The cost per person is the slope of the line through the points on the graph.
change in C-coordinates

Slope = - -
change in n-coordinates
11250 — 7650

Slope = ——

600 — 400

Slope = ~000
200

Slope = 18

The cost per person is $18.

Use the slope-point form of the equation:

C-C =m(n-ny)

Substitute: C; = 7650, m = 18, and n; = 400

C—17650=18(n —400) This is an equation of the function.

a), ¢) To determine the cost for 340 people to attend, substitute » = 340 in the equation:
C—17650 = 18(n —400)
C—7650 = 18(340 —400) Solve for C.
C—17650 = 18(-60)
C—-7650=-1080
C=7650—-1080
C=6570
The cost for 340 people to attend is $6570.

b), ¢) To determine the number of people who can attend for a cost of $9810, substitute
C =9810 in the equation:
C—7650 = 18(n —400)
9810 — 7650 = 18(n — 400) Solve for n. Remove brackets and simplify.
2160 = 18n — 7200
9360 = 18n
n=>520
For a cost of $9810, 520 people can attend.
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