19. [Algebra - Graphs & Functions]

Skill 19.1

e Substitute the variable x with the given values.

e Find the value of y.

Completing a table of values for a linear function.

e Use the order of operations rules:  Multiply ( x ) and/or divide ( + ) in order from left to right.
Add ( +) and/or subtract ( —) in order from left to right.
e Usethesignrules: ++=+4, ——=+, +—=—, —+=— (see skill 8.3, page 87)

Q. Complete this table of values for equation
y=—4x+2

y=—4x+2 y| (&,

0| y=—4x0+2 2| (0,2

A, y=—4x+2 —4x=4 D

y=—4-x+2 Substitute x=1
==4-1+2 Multiply —4 by 1
=—4+2 Add —4 to 2
=-—2

y=—4x+2 |y| &,y
0 | y=—4x0+2 2| (0,2)
S 1 [ y=—dax1+2 |-2|@1,-2

a) Complete this table of values for the equation
y=x-1

X y=x-1 y | x,)
0 | y=0-1 -1] (0,-1)
1 ly=1-1 0| (1,0
2

c) Complete this table of values for the linear
function y = —x -3

X y=—x-3 y | &,
3| y=—(-3)-3 0| (=3,0)
-1
1
3
5

e) Complete this table of values for the function
fx)=3x—-4

X | f&®)=3x-4 y | &,

4| (~4)=3x(-4)—-4 |-16|(-4,-16)

-2

AN O
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b) Complete this table of values for the equation
y=06x

y=6x y| (x,»)

p=6x0 0| (0,0

N — O =

d) Complete this table of values for the equation

y=—4x

x y=—4x y | (x,9)
0 | y=—4x0 0| (0,0
0.5

1

1.5

2

f) Complete this table of values for the function
fx)=-5x+1

X | f)=-5x+1 y | &,

2| f(-2)=-5x(=2)+1 |11 | (2,11
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Skill 19.2

Deciding if a point is on a line of a given rule.

e Substitute the values of the x-coordinate and the y-coordinate into each of the given rules.

e Simplify both sides of the equation.

o Check if the statement is true, which means that the point of coordinates (x,y) lies on the line

defined by the equation.

Q. On which line does the point (1,-2) lie? A. 4)y=x = —2=1 (false)  Substitute
A) y=x B)y=2x-3 = -2=2-1-3 x=1land
B) y=2x-3 = —2=-1 (false) ¥Y=-2
= —2=-2(true) rule.
The answer is C
a) On which line does the point (-3,0) lie? b) On which line does the point (—1,7) lie?
A) y=4x+3 A y=—=x-17
B) y=2-2x B) y=-2x+5
C)y=—x-3 C)y=7
)y * Substitute x = -3 andy:@ ) y=Tx
A) y=4¢x+3=0=4-(-3)+3 A)y=—x—-7 =
= 0=-9 (false) =
B)y=2-2x=0=2-2-(-3) B)y=-2x+5=
= 0 =38 (false) =
C)y=—x—-3=0=—(-3)-3 C)x=7x =
= 0=0 (true) =

¢) On which line does the point (2,—1) lie?
A)y=x+1
B) y=5-3x
C)y=2x
A y=x+1 =
=
B)y=5-3x =
=
C)y=2x =
=
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d) On which line does the point (—1,1) lie?
A) y=-3x
B) y=7-4x
C)y=5x+6
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Skill 19.3

Graphing vertical and horizontal lines on a coordinate plane g
(e.g.x=1,y=2).

e Complete the table of values. (see skill 19.1, page 198)
e Graph each point on the coordinate plane.
e Draw the line that joins these points.
e Label the line with the rule.
Hints: The graph of the equation x = constant is a vertical line.
The graph of the equation y = constant is a horizontal line.
Q. Graph the line of equation y = 4 by first A. [ x T2 1 To0ol 17 2

completing this table of values.

X -2 -1 0 2
y 4
(x’y ) (_254) ( > ) ( s ) ( > )

y | 4144 4] 4 |y=4no
()| (2.4)c14)(0.4)(1,4)(2.4)| matter the

fffffffffffffffffffffffffffffffff ~------- value of x.
v y=4_

: — . Graphthe
"""""""" 3 points.
,,,,_,,4,,,,,,,L,2, ,,,,,,,,,,,,,,,,,,,, !
1 77777777777777777777 - Join the

Co o . points with
4-32-11Jo1 2 3 4x aline.
S B e

a) Graph the line of equation x = -2 by first
completing this table of values.

¢) Graph the function f{x) = =3 by first completing

—2

2

(2,2)

this table of values.

x ) -1 0 2
fx) -3
,,,,,,,,,,,,,,,,,,,, Ky
——————————————— L RaR LR
,,,,,,,,,,,,,,, A, % N S
,,,,,,,,,,,,,,,,,, 1
43 2-1 o1 2 3 4x
,,,,,,,,,,,,,,,, S Y
*************** 3_27””1””””””7”
J_3 ,,,,,,,,,,,,,,,,,,,,
A

page 200

b) Graph the line of equation y = —2 by first
completing this table of values.

X -2 -1 0 1 2
v -2
() | 2= [, ), D), ),
f”"”’T”’r”"”’h’y’T ””””””””””
e R | e L
,,,,,,,,,,,,,,, T
AT 0 T N O T O
R S Lo
::—4—3—‘2—11031 2 3 4;
,,,,,,,,,,,, DAY N N N OO
i Y

d) Graph the function x = 3 by first completing
this table of values.

X 3

y -2 -1 0 1 2
f”"”’T”’r”"’”h’y”‘ ””””””””””
——————————————— R ECL EaM L s
,,,,,,,,,,,,,,, T
42 ,,,,,,,,,,,,,,,,,,,,
ffffffffffffffffff R R R
4321 Jo1 2 3 4%
**************** _1,””1””””””7”
J_z ,,,,,,,,,,,,,,,

Y
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continues on page 202

Skill 19.4 Graphing linear equations on a coordinate plane, by first EF.I
completing a table of values (1).

e Complete the table of values for the equation. (see skill 19.1, page 198)
e Graph each point on the coordinate plane.
e Draw the line that joins these points.
e Label the line with the equation.
Q. Graph the line of the equation y = —2x — 1 by A. y=-2x-1=-2-x-1
first completing this table of values. x=—Il=sy==2-(-1)-1=1=(-11)
x=0 =y=-2-0-1=-1 =(0-1)
x —2 ~1 0 1 2 x=1 sy=-2-1-1=-3 =(1-3)
Y 3 x=2 sy=-2.2-1=-5 = (2-5)
(xy) (_233) ( 5 ) ( 5 ) ( > ) ( 5 )
,,,,,,,,,,,,,,,,,,,,,,,, Complete
3“y ,,,,,,,,,,,,,,, the table of
777777777777777 2 values.
,,,,,,,,,,,,,,,,,, 1 ‘
< 1 . - Graph the
o eLp 2 ex ~ points.
,,,,,,,,,,,,,,, :,_2,,,,,3,,,,,,,,,,,,,,, :
‘ - Join the
R ERREECEETEE: ¥ EEE LR FERTREP RS . )
ffffffffffffffff 1 I - points with
~aline.
e - ;
R TR T A T S R |
- Label the
~ line with the
equation
y=-2x—1
a) Graph the line of the equation y = —x by first b) Graph the line of the equation y = x — 4 by
completing this table of values. first completing this table of values.

x=2 =y= =
x=3 =>y= =
x=4 =Sy= =
x 0 1 2 3 4
y —4
() | 04 [( )1 ( ) 1( )| ( )
””””””””””””” h’y’T:”’r”””"””
——————————————— R R S
1 ,,,,,,,,,,,,,,,
I — 01 2 3 4x

fffffffffffffffffffff
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Skill 19.4

continued from page 201

Graphing linear equations on a coordinate plane, by first EF.I

completing a table of values (2).

c) Graph the line of the equation y = 2x by first

completing this table of values.

d) Graph the function f(x) = —x + 5 by first
completing this table of values.

x=—1=y=2x-1=-2 = (—1,-2) x=—=I=f-1)=—(-1)+5=6 = (-1,6)
x=0 =y= = x=0 =f(0)= =
x=1 =y= = x=1 =f(l)= =
x=2 =Sy= = x=2 =f2)= =

x =) -1 0 1 x -2 -1 0 1 2

Y —4 JSx) 7
,,,,,,,,,,,,,,,,,,,,, T R R NS IR
——————————————— e S e
777777777777777 af LA O 0 0 O
L2 ,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, Sk
B T
- : > ]

43 2-1 01 2 3 4x |
e i s St SRR S 2
_2 1 ,,,,,,,,,,,,,,,,
7777777777777777 L_3””‘—”1”—v—”—” :: . T,

| T4 3 2-1 01 2 3 4x

,,,,,,,,,,,,,,, T ARRERR IR o R LN SRR

e) Graph the function f(x) = 3x — 2 by first
completing this table of values.

f)  Graph the line of the equation y = —2x — 3 by
first completing this table of values.

x=—1 =>f-1)=3x-1-2=-5 = (-1,-5) x=—]=y= =
x=0 =f(0)= = x=0 =y= =
x=1 =f(l)= = x=1 =y= =
x=2 =f2)= = x=2 =y= =
x -2 -1 0 1 2 X -2 -1 0 1 2
J&) | -8 y 1
4“)/ ,,,,,,,,,, 4“)/ ,,,,,,,,,,,,,,,,,,
r——i——J—————————:L—:; ————————————————————————————— :———:———:L—} R
i e ) T S e L ] e AR
R Sn ottt | LR EEE SRLETSREES | g | S
X 3 TSasa 123 45k
,,,,,,,,,, A
_3 ,,,,,,,,,,,,,,,,,,,,
e
|
e A
_7 ,,,,,,,,,,,,,,,,,,,,
8
777777777777777777777 Yy o oo R . S S T T R S
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Skill 19.5

Finding the x-intercept and the y-intercept of a linear graph.

e To find the x-intercept, substitute y = 0 into the equation.

e Solve for x.

e To find the y-intercept, substitute x = 0 into the equation.

e Solve for y.

Q. Find the x-intercept and the y-intercept of the A. x-intercept = y=10
graph defined by the equation 2x — 5y =10 =2x—-0=10

2x =2 =10+"2

x=35
x-intercept is (5,0)
y-intercept = x =0

= 0-5y=10
=Sy +(=5) =10+ (-5)

y==2
y-intercept is (0,—2)

a) Find the x-intercept of the graph defined by b) Find the x-intercept of the graph defined by
the equation y=—-3x + 6 the equation y = 2x + 8
y=0=0=-3x+6 y=0=

0-6=-3x+6-0
—3x=-6
—3x+(—3) = =6+ (-3)
x =2 = x-intercept is (2,0) = X-intercept is

c) Find the y-intercept of the graph defined by d) Find the y-intercept of the graph defined by
the equation y=7x -3 the equation y = —5x + 4
x=0=y=0-3 x=0=

= y=—3 = y-intercept is = = y-intercept is
e) Find the x-intercept of the graph defined by f) Find the y-intercept of the graph defined by
the equation 3x — 2y =—12 the equation 4y —x =16
= =
= Xx-intercept is = y-intercept is
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continues on page 205

Skill 19.6 Sketching linear equations by finding the x-intercept and the 2
y-intercept (1).
e Find the x-intercept and the y-intercept. (see skill 19.5, page 203)
e Mark each intercept point on the coordinate plane.
e Draw the line that joins these points.
e Label the line with the equation.
Q. Sketch the line of equation y = 2x — 2 A. x-intercept = y=0= 2x—-2=10
showing the x-intercept and the y-intercept. Xx=2+2=0+"2
x+2=2+2
4Ay ¥ = ]
3 = x-intercept is (1,0)
2 y-intercept = x=0=y=2-0-2
1 =y=-2
5 I EERER > = y-intercept is (0,—2)
5 Mark the
3 intercept
4 points.

' Join these
points with
aline.
Label the
line with the
equation
y=2x-2

a) Sketch the line of equation y = 6x + 3 b) Sketch the line of equation y = —3x + 4
showing the x-intercept and the y-intercept. showing the x-intercept and the y-intercept.
1
y=10 :>6x+3=0:>6x=—3:>x=—5 y=0 =
= Xx-intercept is (— 5 ,0) = Xx-intercept is
x=0=y=6-0+3=>y=3 x=0=
= y-intercept is (0,3) = y-intercept is
Iy ry
4 4
3 3
2 2
1 1
< 0, > < >
—4—3—2—1_101234x —4—3—2—1_101234x
-2 -2
-3 -3
-4 —4
\/ \
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Skill 19.6
y-intercept (2).

c) Sketch the line of equation y = —x — 5
showing the x-intercept and the y-intercept.

hy

e) Sketch the line of equation y = —4x — 2 f)
showing the x-intercept and the y-intercept.

page 205

Sketching linear equations by finding the x-intercept and the

www.mathsmate.net

continued from page 204
B

d) Sketch the line of equation y = 9x — 3

showing the x-intercept and the y-intercept.

01 2 3 4x

Sketch the line of equation y = —2x + 4
showing the x-intercept and the y-intercept.
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continues on page 207

Skill 19.7 Writing expressions to represent real-life situations (1). 2
e Find the rate of change over time (per hour, per day, per month, per year, etc.).
e Multiply this rate of change by the total number of units of time.
e Add to or subtract this result from any initial amount.
e Simplify the expression.
If the change is not related to time:
e Find the rate of change between two consecutive units of measurement (length, volume,
weight, etc.).
e  Multiply this rate of change by the total number of units (length, volume, weight etc.).
e Add to or subtract this result from any initial amount.
e Simplify the expression.
Q. An electrician’s service fee is $30 and his A. rate of change = $60 per hour
hourly rate is $60. Write a formula for the fee for n hours = 60n
electrician’s fee for n hours of work. initial fee = 30
total fee = 60n + 30
a) The skating rink admission tickets are $8 for an b) The starting balance of an account was $500.
adult and $5 for a child. Which expression If Lewis started to withdraw $60 every day,
represents the total cost of admission for 4 adults which expression represents the closing
and 6 children? balance after 14 days?
A) 8 X (4 +6) A) 14 x 60 — 500
B) 5x(4+6) B) 500 — 14 x 60
C)4x8+5x%x6 C) 500+ 14 x 60
4 adult tickets = $8 X 4 rate of change = $60 per day
6 children tickets = $5 X 6 withdrawals over 14 days =
total cost=4xX8+6x5 = closing balance =
C) Matt has a base salary of $800 and a commission d) Beau drove at an average speed of 50 mph.

page 206

of $1250 for every house he sells. Write a
formula for Matt’s total earnings after selling
houses.

rate of change = $§1250 per sale

www.mathsmate.net

If the car’s odometer showed 55,690 mi when
he left home, write a formula for the distance
shown after n hours.

rate of change =
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continued from page 206

Skill 19.7 Writing expressions to represent real-life situations (2). 2
e) A cell phone company charges $30 per month f) The parking fare is $6 for the first 3 hours
and 15 cents for each call made. Write an and then $2.50 for every half an hour. Write a
expression for the total monthly bill if # calls formula for the parking charge for n hours,
were made. where n > 3.
rate of change = rate of change =
fee for n calls = fare for first 3 hours =
monthly fee = fare for (n — 3) hours =
total fee = total fare =
g) A scuba diver descended at a rate of 15 ft per h) The temperature drops 10°C for each 1000 m
minute. Which expression represents the change increase in altitude. Which expression represents
in depth after 4 minutes? the change in temperature at 8000 m altitude?
A) —15x(—4) A) —10 x 8000
B) 15x4 B) —10 x 1000
C) -15x4 C) -10x8
rate of change = rate of change =
depth after 4 minutes = temperature at 8000 m =
change in depth = change in temperature =
i) The price of a pizza was $3.00 and it J) A taxi company charges $5 for the first mile and
went up by 25 cents every year. Write a $1.50 for each additional mile. Write an
formula for the price of a pizza after n years. expression for the fare for an x mile trip.
rate of change = rate of change =
price after 1st year = fare: I mile trip =
price after 2nd year = fare: 2 mile trip =
price after n years = fare: 3 mile trip =
fare: x mile trip =
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continues on page 209

Skill 19.8 Interpreting distance-time graphs (1). 2
To find the time taken to travel when the distance is given:
e Locate the point on the vertical axis, marking the given distance.
e Draw a horizontal line through that point.
e Locate the intersection between this horizontal line and the graph.
e Draw a vertical line through the intersection point till it intersects the horizontal axis.
e Mark and read the value of the time on the horizontal axis at the intersection point.
To find the rate (speed):
e Locate the numerical values of the distance and time on the axes.
e Divide the distance traveled (vertical rise) by the time taken to travel (horizontal run).
Hint: The slope of a distance-time graph indicates the speed of the object.
Q. This graph shows the distance Pam traveled A. g 400 T T T T 1
between 6:40 A.M. and 1:00 PM. How long b zgg 1
in minutes did the car take to travel 250 miles? & 2508
= 400 — — — — — — E 200
é 350 L L L L L L 150 ‘ _— — —
83(5>o e 100 +———
c . . . Lo - . AT - - -
g0 Yy
s 200 /’ ; 0 7:00 8:00 9:00 10:00 11:000 12:00 13:00
150 T i
L AT P time
T
T T T Pam reached 250 miles at 11:00 A.M.
0 7:00 800 9:00 10:00 11:00 12:00 13:00 Pam started at 6:40 A.M.
time time =4 h 20 min
=260 min
a) This graph shows the distance traveled by a b) This graph shows the distance run by Sam at
car on a trip. What is the car’s speed in miles constant speed. What is his speed in miles
per hour? per hour?
distance = 150 miles distance =
time = 150 min = 2.5 hours time =
d 150
rate = — = —— = rate= = =
.............................. 2
150 20
E 135 g
@ 120 E 15
£ 105 ~ S
& 90 k]
S 75 e s 1
60 5
45 7
30
15 0 15 30 45 60 75 90 105120 135150 165 180 195210 225 240
time (min)
0 20 40 60 80 100 120 140 160
time (min)
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Skill 19.8

To interpret distance-time graphs:

Object moving at a
constant rate

It covers the same distance
in the same time interval.

Time increasing, but

distance

time

To interpret rate-time graphs:

Object moving at a

constant acceleration
The rate increases by the
same amount in the same

constant speed

rate

not changing.

time interval.

time

To find the average rate (speed):

Object not moving

distance not changing.

Object moving at a

Time increasing, but rate

Interpreting distance-time graphs (2).

distance

rate

continued from page 208
continues on page 210

B

Object moving at a

changing rate

At first it travels at a faster

rate and then it travels

at a gradually slower rate.
time time

distance

Object moving at a
changing speed
At first the rate increases
slowly and then it increases
faster.

time time

rate

e Divide the total distance traveled by the total time taken to travel that distance.
Q. This graph shows David’s descend when he A. parachute closed (curved line)
parachutes from an airplane. At what rate distance = 1200 — 400 = 800 m
did David descend with his parachute open? time =40 s
= A parachute open (straight line)
Y 1200 parachute closed distance =400 m
s changing rate time=100s—40s=060s
% d 490 20
= rate= ="
3
parachute open
400 = | =6.66 m/s
40 100
time (s)
€) Mia started her trip at 8:40 A.M. and arrived at d) A family drives to a holiday resort 500 miles
the destination at 2:00 PM. What was her away from home. What is the car’s average
average rate for the trip in miles per hour? rate between B and C?
total distance = distance =
total time = time =
rate= = = rate= = =
= 500 -
9 holiday
o 320 T T £ 400 B
E a0 EENEREY g
g 0 RERREY 2 § 300 /
s A = /
8 200 C / ‘ T /
2 160 I B D N g 200 /
© 120 L D cannun i A
ol 7L 100
w
0 9:00 10:00 11:00 12:00 13:00 14:00 15:00 e 1 2 3 4 5 6 7 8 9 10
time time (h)
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Skill 19.8

Interpreting distance-time graphs (3).

continued from page 209

Q.

constant speed

Lucy leaves home driving on a gravel road and
travels at a constant speed. She then enters a
highway, where she overtakes one vehicle
before stopping to refuel the car. Which car
shows her trip?

constant speed
A B

rate
rate

time time time

A.

B
A
i Graph does not start from
E origin = trip does not start
from rest (false)
time
B Graph does not show an
2 increasing acceleration for
entering highway and
“':: overtaking (false)
& Graph shows all the stages
of the trip.
time
The answer is C

g)

page 210

This graph shows a cross country running race f)
between three students. Who came last in the
race?
Adrian
Ben
Charlie
Adrian == = =
] Ben
] Charlig =s==e====
3
2
time
Franco walks down a mountain at a steady h)
pace. He then carefully picks his way up a
rocky face. Which graph shows his walk?
A
B
C
A B C
§ & ~_ & J
time time time
www.mathsmate.net

Buzz rode his bike averaging 6 mph in the first
hour, 3 mph in the second hour and 9 mph in
the third hour. Which graph shows this?

@ [ 5
o o o
c c c
IS < ©
-+ - -
2 2 2
© © ©

time (h) time (h) time (h)
Tom competed in a one-lap, 25 meter free
style swimming race. Which graph shows his

swim?

A
B
C
A B C
g I =
— E —
time time time
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Skill 19.9

e Choose two convenient points on the graph and
draw a right triangle using the line of the Positive slope
graph as the hypotenuse. Sy

e Measure the vertical rise of the graph (the vertical | | :
side of the triangle):

- positive value if the graph rises from left to right
- negative value if the graph drops from left to right

e Measure the horizontal run of the graph (the

horizontal side of the triangle):
- always a positive value.

e Substitute these values into the slope formula

(divide the vertical rise by the horizontal run).

Hints: The slope gives an indication of how steep a line (graph) is.
The slope is positive if the graph rises from left to right.
The slope is negative if the graph falls from left to right.

Finding the slope of a linear graph (1).

,,,,,,,,,,,,,

continues on page 212
3]

Negative slope
P Ne

Q. Find the slope of the graph shown below, by A.

measuring the vertical rise and the horizontal

vertical rise

run. [Slope =

horizontal run

Draw a right
triangle.

Measure the rise
and run.

Substitute these
values into the
slope formula.

a) Find the slope of the graph shown below, by b)

measuring the vertical rise and the horizontal

vertical rise

run. [Slope =

horizontal run

fffffffffffffffffff

,,,,,,,,,,,,,,,,,

77777777777777777

ffffffffffffffffffff

Find the slope of the graph shown below, by
measuring the vertical rise and the horizontal

———————————————————
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Skill 19.9

Find the slope of the graph shown below, by
measuring the vertical rise and the horizontal

c)

page 212

run.

Find the slope of the graph shown below, by
measuring the vertical rise and the horizontal

Finding the slope of a linear graph (2).

rise =

run =

slope = = =
,,,,,,,,,,,,,,, L4

4 -3 2 -

,,,,,,,,,,,,,,,, =2

www.mathsmate.net

continued from page 211

d) Find the slope of the graph shown below, by

measuring the vertical rise and the horizontal

rise =
run =
slope = = =

Find the slope of the graph shown below, by
measuring the vertical rise and the horizontal

rise =
run =
slope = = =
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Skill 19.10

Finding the slope, the x-intercept and the y-intercept of an

continues on page 214
3]

equation written in the slope-intercept form y=mx+ b (1).

e Make sure the equation in the table is written in slope-intercept form y=mx+ b (see skill 19.14,
page 220)
e |dentify the slope (m) of the equation as the coefficient of x.
e Identify the y-intercept of the equation as the constant b.
e Find the x-intercept of the equation. (see skill 19.5, page 203)
e Fillin the table.
Q. Complete the following table: A. y=-2x-10
. . . y==2x+(-10)
equation slope (m) | x-intercept | y-intercept (b)
) 10 y=mx+b = m=-2 (slope)
YT = b=-10 (y-intercept)
y-intercept is (0,—10)
x-intercept = y =10
=-2x—10=0
—2x—-10+10=0+10
—2x =10
2 40°
< 4
x=-3
x-intercept is (—5,0)
equation slope (m) | x-intercept | y-intercept (b)
y=-2x-10 -2 (-5,0) | (0,—10)

a) Complete the following table: b) Complete the following table:

page 213

equation slope (m) | x-intercept | y-intercept (b)
y=2x-6 2 (3,0) | (0,-6)
y=2x-6

www.mathsmate.net

equation slope (m) |x-intercept| y-intercept (b)

y=-x+5
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continued from page 213

Skill 19.10 Finding the slope, the x-intercept and the y-intercept of an
equation written in the slope-intercept form y= mx + b (2).
c) Complete the following table: d) Complete the following table:
equation slope (m) |x-intercept | y-intercept (b) equation slope (m) |x-intercept | y-intercept (b)
1 2
y=3x- 2 y=3x +4
L —x+4
o A

e) Complete the following table: f) Complete the following table:
equation slope (m) |x-intercept | y-intercept (b) equation slope (m) |x-intercept | y-intercept (b)
y=5x+3 y=-2x+1
y=5x+3 y==2x+1
y=mx+b=m= y=mx+b=m=
= b= = y-intercept is = b= = y-intercept is
y=0= y=0=
= Xx-intercept is = Xx-intercept is
www.mathsmate.net © Math’s Mate Mauve/Lime Skill Builder 19
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continues on page 216

Skill 19.11  Interpreting graphs describing other rates (1). B
To interpret graphs comparing any two changing variables:
e Locate the points on the vertical and horizontal axes, marking the given and/or requested
values.
e Analyse the type of change (increase, decrease, constant) of one variable when the other one is
known.
Example: This graph shows the fuel consumption for a truck over an 800 mile journey. After
how many miles did the driver make the third stop to buy fuel?
=30 The oblique lines show the fuel consumption.
;’22 o o SER (e.g. in the first 150 mi the truck used 10 gal)
5 2 4 I N . . .
=1 A o \\?n . Thevertical lines show the stops for refueling.
g 10 X = N N (e.g. at 400 mi, the truck stopped for the
TS second time and bought 20 gal of fuel)

0 100 200 300 400 500 000 aneo 800, The third stop was made after traveling 550 mi.
istance (miles)
Q. Two cell phone monthly plans are graphed A. 2
below. What is the difference in cents per g zz
minute between the two plans? £ 2 .
20 Ao
S0 ? | e
% 35 10 e
5 3 S \
g2 N - 0 10 20 30 40 50 60 70 80 90 100110 120
20 2 = time (min)
15 - . . o
10 ??&‘b A) 100 min = 835, with an intial $10 fee
5 = 100 min= 825
o = [ min=25 cents
10 20 30 40 50 60 70 80 90 100 110 120
time (min) B) 100 min = $35, with no initial fee
= [ min =35 cents
= Difference between plans = 10 cents/min
a) This graph shows the number of people at a b) This graph shows Sam’s hair length over a two
bus stop in the morning. How many people and a half year period. How many months
caught the third bus? passed between her first trim and shaving her
hair?
15! bus = 20 people
""" d trim =
2" bus =15 people s
shaving =
dpys= | e e
............................................................. ~
<7
'06 20 / / / /4 .E 4
5 / _ s,
E 10 / 2
2 _ :
| _—
9:00 9:30 10:00 0 2 4 6 8 1012 14 16 18 20 22 24 26 28 30
time (A.M.) time (months)
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Skill 19.11

continued from page 215

Interpreting graphs describing other rates (2). B

Q.

constant rate. Which graph best

This glass is being filled with water at a
represents this?

A B C
E= £ =
o o o
(0] [0} (0]
© © ©
time time time

A A Glass fills slowly first and

g then gradually faster (false).

time Glass fills quickly in the
. bottom part, then gradually
§ slower for the wider part of
the glass, and finally faster

“ge for the narrow part (true).

£ Glass fills quickly first and

h then gradually slower

time (false).
The answer is B

c) The following glasses are being filled at the d)
same constant rate. Match the graphs to the
glasses they best represent.
A
B
C
A B C
g g g
3 S |/ = |/
time time time
e) This container is being filled with f)
water at a constant rate. Which
graph best represents this?
A
B
C
A B C
£ £ £ |/
(o} (o N [e X
35 3 35
time time time
page 216 www.mathsmate.net

This glass is being filled with water at a
constant rate. Which graph best
represents this?

A B C
Ny < <
a a a
[0} [0] [0
© © ©
time time time

This glass is being filled with water at a
constant rate. Which graph best
represents this?

A B C
< < <
a a a
[0} (0] (0]
o o o
time time time
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Skill 19.12  Finding the slope of a linear graph when two points are given.

e Identify (x,,y,) and (x,,y,) as the coordinates of the given points. rise _ Y,—Y,
e  Write the formula for the slope of a linear graph. Slope m= o x —x
e  Substitute the values of x,, x,, ¥, and y, into the formula. 2
e Simplify and evaluate m.
_ yz - yl _ — —
Q. Use the formula m = “— to find the A. (x,y,)=(6-2) = x,=6andy,=-2
- 2 1
slope of MN, where M(6,2) and N(-2,4) (x,y,)=(=24) = x,=—2andy,=4
_ Y, =Y
m= xg - x]
_4-(=2)
—2-6
6
=
3
4
_ NN _ X
a) Use the formula m = <=—" to find the b) Use the formula m = <=—" to find the slope
- 2 1 -— 2 1
slope of AB, where A(—1,3) and B(2,0) of CD, where C(2,1) and D(-2,-7)
X =1y =3%=2,=0 o 10 D s B S
m_y2_y1 0-3 ___3 _ m_yz_yj_ _ _
2 I 22D B o T
_Hh _NHh N
¢) Use the formula m = === to find the d) Use the formula m = <=— to find the
-— 2 1 -— 2 1
slope of FG, where F(3,-1) and G(1,2) slope of JK, where J(—4,0) and K(—1,5)
RO AR B S R, LR A B S
m = = = = m = = = =
_ TN _hHh™h
e) Use the formula m = —>—— to find the f)  Use the formula m = —>—— to find the
-— 2 1 -— 2 1
slope of AB, where 4(0,—4) and B(6,2) slope of TU, where 7(—3,2) and U(—4,-1)
RO AR B S - R, AR B S R,
m = = = = m = = = =
_ NN _ MW
g) Use the formula m = +— tofind the h) Use the formula m = +—x tofind the
- 2 1 -— 2 1
slope of GH, where G(5,0) and H(2,-3) slope of ST, where S(10,6) and 7(-2,8)
R0 D B s S - 0 B s S
m = = = = m = = = =
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continues on page 219

Skill 19.13  Finding the equation of a straight line when two points are

given (1).

e Identify (x,,y,) and (x,,y,) as the coordinates of the given points.

e Find the slope of the line joining the two points. rise  y,-Yy
(see skill 19.12, page 217) Slope m= 2 1

run X, =X,

e  Write the equation of a straight line. Equation of a line y — y, = m(x - x;)
e Substitute the values of y,, m and x, into the equation.
e Simplify to rearrange the equation:

- yon its own on the left hand side of the equal sign without coefficient

- X and the remaining number on the right hand side of the equal sign

YV, =N

Q. Usey-y, =m(x—x,) where m = Ty o A. x,v)=(-32) = x,=—3andy,=2
2 1
find the equation of the line joining the points (x,y,)=(4-1) = x,=4andy,=-1
M(=3,2) and N(4,-1) =22
xZ x]
_—1-2
4-(=3)
_ -3
7
y y] = WI(X xl) /.
; ——O0) =D
y=2=-2-x-(3)
Yy
-2=—=-(x+3)
g 7
-2 == 3_x +
yTemTy
y—2+42=-5=-=
3 N 5
y=—_XT_
7 7
a) Usey—y, =m(x—x,) where m = % to b) Usey-y,=m(x—x,) where m = % to
2 1 2 1
find the equation of the line joining the points find the equation of the line joining the points
P(7,0) and O(-1,8) S(—4,5) and 7(-3,7)
=IO 5T LY =S M T T e T T
m = 8-0_38 _ ] "= _ _
....... D Y A B S
YIVIEPE X VIXLZPE I
A

y=—1-x—(-1)X Y= Y=
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Skill 19.13

c)

9)

page 219

given (2).

Use y —y, =m(x — x,) where m = % to
2
find the equation of the line joining the points

A(1,5) and B(3,11)

Finding the equation of a straight line when two points are

yz - y] ¢
X, =X
find the equation of the line joining the points
0(4,-3) and R(-4,5)

Use y —y, =m(x — x,) where m = 0

Yo =V to
X, =X

find the equation of the line joining the points
M(3,0) and N(—1,5)

Usey —y, =m(x —x,) where m =

www.mathsmate.net

continued from page 218

d) Usey—y, =m(x—x,) where m = % to

2 1
find the equation of the line joining the points

C(1,-3) and D(—4,-2)

Use y —y, =m(x —x,) where m = % to
2 1
find the equation of the line joining the points

K(~6,2) and L(-2,-2)

Y, =0 to
X, =X

find the equation of the line joining the points
7(2,-4) and U(0,-1)

Usey —y, =m(x —x,) where m =

© Math’s Mate Mauve/Lime Skill Builder 19



Skill 19.14

Rewriting a linear equation in the slope-intercept form y= mx + b,

where m is the slope and b is the y-intercept of the graph.

e Use the inverse operations of addition, subtraction, multiplication and/or division to rearrange

the terms in the rule:

- y on the left hand side of the equal sign without coefficient

- x on the right hand side of the equal sign.

Hint: The slope-intercept form of a linear function (equation) isy=mx+Db
The coefTicient of x is the slope of the graph (m).
The number that is not attached to either x or y is the y-intercept (b).

Q. Rewrite the linear function —x + 2y = -3 in the A. —x+2y=-3
slope-intercept form y = mx + b, where m X +x+2y=-3+x
represents the slope and b the y-intercept. y=x—3

2y x-3
2 2
13
Y=2%73

a) Rewrite the linear equation 5 — y = 4x in the b) Rewrite the linear equation x — 5y = 5 in the
slope-intercept form y = mx + b, where m slope-intercept form y = mx + b, where m
represents the slope and b the y-intercept. represents the slope and b the y-intercept.

S—y-S=4dx-5S= —y=4x-5
i ) T N ) e
y:—4x—(—5) y——4X+5 y=

€) Rewrite the linear equation 3x + 2y = 1 in the d) Rewrite the linear equation 4x — 2y = 3 in the
slope-intercept form y = mx + b, where m slope-intercept form y = mx + b, where m
represents the slope and b the y-intercept. represents the slope and b the y-intercept.
................................................................ y : D PP PP Ry y :

e) Rewrite the linear equation —2x — y = 6 in the f) Rewrite the linear equation 3x + 4y = 12 in the
slope-intercept form y = mx + b, where m slope-intercept form y = mx + b, where m
represents the slope and b the y-intercept. represents the slope and b the y-intercept.
................................................................ y : D R T PP PP Ry y :
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Skill 19.15 Solving a system of equations by graphing them on a
Cartesian plane (1).

continues on page 222

e Graph the system of equations by finding the x-intercept and the y-intercept on the same

Cartesian plane. (see skill 19.6, page 204)

OR

e Graph the system of equations by finding two convenient points that belong to each equation.
e Find the solution of the system of equations as the intersection point of the two graphs.

Q. Graph the system of equations 3x + 4y =—10

A.

x-intercept = y=0= 3x =-10

and 5x — 2y = 18. Find the solution of the 3x+3=-10~+3
system. __10
. : 3. 10 0
777777777777777777777777777777777777777777 5 = x-intercept is (—?, )
4“y 777777777777777 G | y-intercept = x=0= 4y =-10
SN S R Y N S A SR g 4y 4 =-10+4
| ]
e A y 5 5
,,,,,,,, T T = y-intercept is (0,—3)
:<—4 —3 -2 —110 1 2 3 4 X x-intercept = y=0= Sx =18
”””” A Sx+5=18+5
,,,,,,,,_,,4,,,‘L_2 ,,,,,,,,,,,,,,,,,,,,,, 18
‘ xX=—
R H i i . 5 18
AT T S T (S SO B = Xx-intercept is (?,0)
IR SO RN A0 S SR y-intercept = x=0= -2y =18
~ —2y+(-2) =18+ (-2)
.é y=-9
g = y-intercept is (0,—9)
“ =95 too big, so choose a different point:
x=4 = 20-2y=18
—2y+(-2)=-2+(-2)
y=1
= point (4,1)
Graph all
the points.
Sketch both
graphs by
joining the
respective
pairs of
points.
Mark the
intersection.
The lines intersect at the point (2,—4)
The solution is (2,—4)
page 221 www.mathsmate.net
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continued from page 221

Skill 19.15 Solving a system of equations by graphing them on a
Cartesian plane (2).
a) Graph the system of equations y =x — 1 and b) Graph the system of equations y = 3x + 1 and
v =2x—3. Find the solution of the system. x+ 1 =0. Find the solution of the system.
§ YZ0=x21=0=x=1 =010 § 230
g g
g E XZ0 3
(@] N
5 s v=0=
= e il
> >
g g x=0=
fffffffffffffffffffff py
A
,,,,,,,,,,,,,,, :,,3,,,,,,,,,,,,,,,,,,,,
2 ,,,,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,, T
- — oi 2 3 4x
,,,,,,,,,,,J,,,‘L_z,,,,: ,,,,,,,,,,,,,,,,
ffffffffffffffff _3
T .
Y
c) Graph the system of equations x + y =4 and d) Graph the system of equations 2x + y = 3 and
2x +y = 6. Find the solution of the system. x — 2y =4. Find the solution of the system.
§ V=02 . § V=02 .
g g
L kA F X202
N N
§ r=0= § r=0=
it Bl e i BB
> >
g x=1= g x=0=
Uy S Ay
s R R s et F S RN B G-t
————————————————— K e 3
,,,,,,,,,,,,,,,,,, 2 2
ffffffffffffffff e 1
T T R R 3:—14—3—2—101234)7
,,,,,,,,,,,,,,,,, _2,,,,‘,,,4,,,L,,,,,,,‘ ,,,,:,,,,‘,,,4,,,?_2,,,,‘,,,4,,,L,,,,,,,‘
,,,,,,,,,,,,,,,, _3 _3
e e B A | Y S S S S 4
LY I AU U A S T
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Skill 19.16  Completing a table of values for a non-linear function.

e Substitute the variable x with the given values.
e Solve the equation for y.

e Use the order of operations rules:  Multiply ( x ) and/or divide ( + ) in order from left to right.

Add ( +) and/or subtract ( —) in order from left to right.
e Usethesignrules: ++=+, ——=+, +—=—, —+=— (see skill 8.3, page 87)

e Complete the table of values for the non-linear function.

Q. Complete this table of values for the function A f(x)=x’-3=x-x-3

fl)=x*-3 X=—l = f(-I)==1- (=) =3=1-3 = f(=])==2
x| 2 T o 1] 2 x=0 Sf(O)=0-0-3=0-3  =f(0)=-3
™ | 1 x=1 =f()=1-1-3=1-3  =f(I)==2
X=2 Sf(2)=2-2-3=4-3  =f()=1

x | 2] 1] 0] 1] 2| Complete
f] 1 [—21-31-211 the table of

values.
a) Complete this table of values for the function b) Complete this table of values for the function
flx)=2x" f)=x>+4
x=—I=sfCh)=2-1) D)=—2-C)=f)=2  x=—I=fCl)=—1-(-)+4 =1+4=/1)=5
x=0 =/0)=2-0-0=2-0=/0)=0 X=0 =IO = e =/0) =
x=1 =f)=2-1-1=2-1=f(1)=2 x=1 =)= =)=
¥=2 =f(9)=2-2-2=4-2=f(2)=8 ¥=2 2 )= =)=
X -2 -1 0 1 2 X -2 -1 0 1 2
fx) 8 2 0 2 8 fx) 8
c¢) Complete this table of values for the function d) Complete this table of values for the function
=] f)=5"
N D= v=oloft)=5 = feh=g
X= SN = =/CD= X=0 2O e .
X=L 2T =fa)= . X BT = e e
X=2 =SS = =f2)= . X2 B e e,
X -2 -1 0 1 2 X -2 -1 0 1 2
f@) @ | 5
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Skill 19.17

completing a table of values (1).

Graph each point on the coordinate plane.

Label the line with the equation.

Draw the curved line that joins these points.

continues on page 225

Graphing non-linear functions on a coordinate plane, by first

Complete the table of values for the non-linear function. (see skill 19.1, page 198)

Hints: The graph of a quadratic function f(x) = ax? + ¢ is symmetrical about the vertical axis.
Note the likeness of the resulting values when x takes opposite values.

Q. Graph the function f(x) = —x* + 2 by first A fix)=—x"+2
completing this table of values. x=0 =>f0)=-0°+2=0+2=2 =(02)
x | 31 =21 =110 7 3 x=1 =sf)=-1"+2=-1+2=1 =(1,1)
1(x) x=2 =f2)=-2"+2=-4+2=-2=(2,-2
I e o x=3 =5f3)=-3"+2=-9+2=-7=(3,-7
Y M R Lo The f(x) values repeat for x =—1, —2,—3
D _2 T i % 3 4 > x | 3 Complete the
A IR St ¥ IR R fx) | =7 table of
””””””””””” 2 e values.
A R Graph the
"""""""" A points.
””””””””” _5 Join the
A ] I points with
T a curved line.
”””””””” _8" Label the line
’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’’ with the
equation
y=-x>+2
a) Graph the function f{x) = x> — 6 by first b) Graph the function f(x) = —x” by first
completing this table of values. completing this table of values.
X=-3=f-3)=9-6=3 = (-33) x=2 =f(2)= N
x=—2=f-2)=4-6=-2 = (-2-2) x=3 =f3)= =
X 2 3 x | 3, -2]-10 1 2 3
/@) 23 /@)
R i seeeeee T o 3
- @3 - 1 — &
‘ ‘ 4 -3 -2-1 01 2 3 4x
| R 2t R I e e R !
,,,,,,,,,,,, 1- ,,,,,,,, _2 ,,,,,,,,,,,, !
:= _‘4 S 3 25 5 [ N T
N S L S 7Y B
S 3 S S R A A
R I N ... T
,,,,,,,,,,,,,,, 4 S O O O
,,,,,,,,,,,,,,,,,,,,,,,,,,,,,, T A
ffffffffffffffffffffffffffffffff ]
Y
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continued from page 224

Skill 19.17  Graphing non-linear functions on a coordinate plane, by first

completing a table of values (2).

1
c) Graph the function f(x) = 3 x* by first

completing this table of values.

x=1 =f)= =
x=2 =f(9)= =
x=3 =f3)= =
x=4 =f4)= =

fffffffffffffffffffffffffffffffffffffffffffffffffffffffff

77777777777777777777777777777

77777777777777777777777777777

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

e) Graph the function f(x) = x> — 3 by first

completing this table of values.

x=0 =/0)= =
x=1 =)= =
x=2 =)= =
x=3 =f3)= =

ffffffffffffffffffffffffffffffffffffffff

,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,,

page 225 www.mathsmate.net

d) Graph the function f(x) = % by first

completing this table of values.

1
x= :>f(§ = =
x=1 :>f(1§] = =
x=2 =f(24)= -
x=3 :>f(3§] = =
x (o2 il 22133
Jx)
R R R .
R EEEt B e ST L
PO O U U
I
:,,1,,,,4,,,A,,,L,,,,,,,_,,é 777777777777
o s e
Graph the function f(x) = —% by first
completing this table of values.
x=1 =f1)= =
x=2 =f2)= =
x=3 =/f3)= =
1 1
X —3—2—1—50 5 112]3
J)
,,,,,,,,,,,,,,,,,,, G
,,,,,,,,,,,,,,,, 4,,,,,,,,,1,,,,,,,,\
,,,,,,,,,,,,,,,, 3,,,,,,,,,,,,,,,,,,
,,,,,,,,,,,,,,,, R .
**************** ) R
S 2 12 3y
,,,,,,,,,,,,,,,, 1,,,,,,,,,4,,,,‘,,,,‘
,,,,,,,,,,,,,,,, o
,,,,,,,,,,,,,,,, ) R A S
ﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁﬁ gl
A
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