Equations
Review

EQUATIONS REVIEW |
Lesson Notes

( Example 1 ) Simple Equations

a)a-7=12 bym-9=-7
a ¢7

=14

( Example 2 ) Simple Equations

a) 6p + 12 = 24 b) 4=3k+ 16
-1y -

€-=|1
< 3%

P;a-

Q) »16r =24 d) 27 =-9x
T

-3
[~5

/JL ~lc
09+k=1+3k d)8-3n=-8n+ 23

q =3k
" L

073t

> )

=y
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Equations

EQUATIONS REVIEW | Review
Lesson Notes >x+2- %
( Example 3 ) Simple Equations
a)-2(a-1)=3a+7 b)x-2(3x+1)=8 C)5-x=4+(2x-2) d)3x-(x-1)=1-(3x-9)
X-0x-%>
,_..’;x I ')_, 6{')
13 43
"_‘L}f‘ 10
< =g
X3
C Example 4 ) Cross Multiplication %
. , v Tl *\A‘ ¥ . X
_ 2 B3 x X _ A _
(o4& [y
s € y e
g - Xz
=T
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Equations
Review

EQUATIONS REVIEW |
Lesson Notes

( Example 5 ) Cross Multiplication

7 -4

— =
3

a)

Y s
b5 _ 20
Y ¥
"ﬁw e =I5
v 30
%g e
3 Xx+1 _ 4
~ |
-\ B
kv 0 ot
d)%(x-4):6
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EQUATIONS REVIEW |
Lesson Notes

Equations
Review

( Example 6 ) Cross Multiplication

a) 2= -8-a
4-(-3)

5  -2-3

& 4 a-(-3)
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Equations

Review EQUATIONS REVIEW |
%x +==— Lesson Notes

e (o Yo 68 C,AL/(;,W.

6-(-3)
1-5

d) -7-a =
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Equations

EQUATIONS REVIEW II Review
Lesson Notes 5,,2_1
2 3 6
< Example 7 ) Lowest Common Multiple (LCM)
fu—" x“’, 3¥7
8l 3ty
¥ S v
A v =
1 A
- ._,L(") ) N _ﬂ
HY 13y~ ;}f’ '}i X 2
o B
b) —x + 3 %
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EQUATIONS REVIEW I
Lesson Notes
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Equations

EQUATIONS REVIEW II Review
Lesson Notes

( Example 8 ) Lowest Common Multiple (LCM)

2 x4+ >x-6=0 Cl\e*l(@%
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Equations

Review EQUATIONS REVIEW I
%x L2.1 Lesson Notes

d2x +5 =-%(x+8)
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Equati
EQUATIONS REVIEW I quaR:ec\)/?;w

Lesson Notes

( Example 9) Cross Multiply or LCM?

2xx’f{4‘ﬂj
a) Zv_
Qe -
/,’a_ /9
= b
pr oy o
b) % ey
D )
0-3¢=1>

www.math10.ca



Equations
Review
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Lesson Notes
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EQUATIONS REVIEW Il
Lesson Notes

Equations

Review

CExample 10> Isolate y

a) 4x-2y+9=0

-p\)é Y

\33;6‘”‘\% -4

Ty U
— — o
b) y+5=17(x—1)
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Lesson Notes
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Equations

EQUATIONS REVIEW I Review
Lesson Notes

CExample 1 1) General Form: Ax + By + C=0

dy=-Zxrs iy ‘3& W\ (ofer

mwz:%u+n

c)y+1=—17(x—3)
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Equations
Review

—X+—=

il
2" "3 6

EQUATIONS REVIEW I
Lesson Notes

(Example 12 ) Plugging in Numbers

1
a)y=-—x+3
)y 2

(x=8y=7)

“3‘* %(6) 3

(x - 5)

o=

b) y + 3 =-

{x=2y=-5)

3 3
C) —X-—vy-6=20
) 4 2y

(x=2,y=8)

:r -3 13
7
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| Relations and Functions
LESSON FIVE - Interpreting Graphs
Lesson Notes

(Introduction )

tn a 100 m fish race, there are three competitors.

Teleporting Fish - has the ability to instantly warp from location to location.
Instant-Speed Fish - can reach any desired speed instantly without accelerating.
Real-World Fish - must speed up and slow down, just like objects in reality.

a) Teleporting Fish spends the first 20 s of the race resting at the start line. He then warps to the
midpoint of the track and rests for another 20 seconds. Finally, he warps to the end and waits 20
seconds while the other fish arrive. Graph this motion.

d(t) ,

100 4 : e —

50 1
|
| 1 |
—=r T —>

10 20 30 40 50 60

b) Instant-Speed Fish begins the race at 2.5 m/s, and sustains that speed for 20 seconds until she
reaches the midpoint. After resting for 20 seconds, she resumes her speed of 2.5 m/s and heads
to the finish line. d(t),

:

100

50 -

| | |
T T T —

10 20 30 40 50 60 t

c) Real-World Fish accelerates to a speed of 2.5 m/s in 6 seconds, holds that speed for 8 seconds,
and then decelerates to zero in 6 seconds - this brings him to the midpoint.

After resting for 20 seconds, Real-World fish repeats the motion - accelerate for 6 seconds,

hold the speed for 8 seconds, and decelerate for 6 seconds. This brings him to the finish line.

d(t),
100 j " : . ‘/”’/;;’//,/’
50 A S 1

10 20 30 40 50 0 L
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Relations and Functions at)
LESSON FIVE - Interpreting Graphs
Lesson Notes

( Example 1 )

Alex walked halfway to school, but realized he forgot

his calculator. He turned around, ran back home, and Distance from
searched his room for five minutes trying to find the home to school
calculator. He then ran two-thirds of the way back to
school, but got tired and had to walk the remaining
third. Draw a graph representing Alex's journey. Assume Alex’s walking speed REUIE
instant speed changes.

600 m

Alex’s running speed WAUIH

. _ ‘ o distance
Drawing the graph exactly requires calculations using time =
speed
Find ordered pairs that will let you draw the graph. Use the space below for your work.
i) walking to school ii) running back home iii) looking for iv) running to school v) walking to school
calculator
d(t)‘L
600 | 7
|
/
550 | /
500 | /"
450

400 =f— | || | | SN | S S | — - 1 ] L / il

A AT
i | ) :
AN / T

= — e [ ) ) e, i _

T T T T T T T T T T T Ly
50 100 150 200 250 300 350 400 450 500 550 600 650 700 750 800 850 900 950 1000 1050 1100 1150 t
\]

|\\|
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Relations and Functions
LESSON FIVE - Interpreting Graphs

t Lesson Notes

( Example 2 )

Each of the following graphs represents a potential path Naomi can take from home to school.
Determine if each graph represents a possible or impossible motion.

a) d(t) t b) d(t), <) d(t),

hd

» .
> >

t
Possible: Yes @ Possible: @ No Possible: Yes @

( Example 3 )

Represent each of the following motions in graphical form.

t

a) A ball is thrown straight b) A rubber ball is dropped ¢) The swimming pool
up and falls back down. and bounces three times. below is filled with water.
h(t) , h(t) 4 h(t)
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Relations and Functions dt)
LESSON FIVE - Interpreting Graphs
Lesson Notes

C Example 4 )

The following table shows the Canada Post 2010
price list for mailing letters within Canada.

Letter Mass | Price

up to (and including) 30 g $0.57
up to (and including) 50 g $1.00
up to (and including) 100 g | $1.22
up to (and including) 200 g | $2.00
up to (and including) 300 g | $2.75
up to (and including) 400 g | $3.00
up to (and including) 500 ¢ | $3.25

a) Graph this data b) State the domain and range ﬂU* Jﬂ-‘{’
C(m) A Range:
4.00

1 - p
3.00

8} S S T S

g

2.00 i | L

(W
s

T
50 100 150 200 250 300 350 400 450 500 m
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Relations and Functions
LESSON ONE - Graphing Relations
Lesson Notes

. Caitlin rides her bike to school every day. The table of values below shows
GhthdUCthﬂ) her distance from home as time passes.

a) Write a sentence that describes this relation.
time distance
(minutes) (metres)

%g\\)ﬁ) \OSM\ @O\ Ve - - -
Cm\)\/—'\t 6%‘2&'& ) 1 250

b) Represent this relation with ordered pairs.

(o) (L) . 2 o

4 1000

¢) Represent this relation with an arrow diagram. 5 1250

NOY 1o Cworry
d) Write an equation for this scenario.

A: 950 (m)

e) Graph the relation.

1 2 3 4 5t

2 1% | N 2P | e

! g :. ' \\ > i 4 EREAEEs “JEaRRaNE »

0 | 0 O I i T O

Tl N T EEdk e
....... .

1 b Tl A
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Relations and Functions ] v
LESSON ONE - Graphing Relations ||¥ =X
Lesson Notes

[
~

Ni=lolL
Y P Y N N

For each relation, complete the table of values and draw the graph.
( Example 2 ) State if the relation is linear or non-linear.

a)y=x2 b)y=%X+1
r 9 A
gEEzsasmsnmssnss 4 =\ S
1 B EmmEunRackEashal 2 o
0 R o [\ | e
1 NN ERE SR NEE 2 | QL A
2 :_T_[ 4 |3 1 mEE
v v

For each scenario, state the dependent variable, the independent
( Example 3 variable, and the rate. Write the equation.

a) A fruit vendor generates a revenue of R dollars by selling n boxes of plums at $3 each.

i) the dependent variable is Q'C\J

ii) the independent variable is _Qlu«S .
iii) the rate is _ %" ;
iv) the equation is _ %= % e

b) A runner with a speed of 9 m/s can run d metres in t seconds.

i) the dependent variable is D \a N

ii) the independent variable is % ;

iii) therateis __ A m|y .
iv) the equation is ()= A(x)

c) A diver experiences a pressure of P kilopascals at a depth of d metres. Underwater pressure
increases at 10 kilopascals/metre.

i) the dependent variable is QKE)zrc_ .
i) the indepengent variable is 2o ¥\, .

iii) the rateis YA 10 |
iv) the equation is (\) o4

www.math10.ca



<

[ T Relations and Functions
LESSON ONE - Graphing Relations
Lesson Notes

m|=lol Ll
a|=lo|=ls

Tickets to a concert cost $12 each. The revenue from ticket sales is R,
C Example 4 and the number of tickets sold is n.

a) Write an equation for this scenario.

b) G&’era_teq table of values. ¢) Draw the graph.
R d) Is the relati
EEE R ) Is the relation
\ [ 1) 4 /| continuous or discrete?
2 [ 3
36| .
y [ 36 X / (el
Y | Y% 12l 1]
L1 6o ‘ ,
G132y 123 45 n

A cylindrical tank is being filled with water at a rate of 3 L/min.
( Example 3 The volume of water in the tank is V, and the elapsed time is t.

a) Write an equation for this scenario.

b) Generate a table of values. c) Draw the graph. d) Is the relation
f r discrete?
Vv,

15

12 |

9

6

3

12345 ¢t

( Examp[e 6 A relation is represented by 4x + 2y = 8. ~ =Hy,

| M Yy
a) Isolate y so this relation can be graphed.

>

% Y=-dx 4 g M
b) Generate a table of values. c) Draw the graph. d he relation

) m discrete?

o
o
kY
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LESSON ONE - Graphing Relations y=xt
Lesson Notes

Relations and Functions o uliEye

M=ol Ly

Nick, a salesman, earns a base salary of $600/week

( Example 7 ) plus an 8% commission on sales. The amount of money 15
é‘ )

Nick earns in a week is E, and the total value of his sales is s.

a) Write an equation that relates the variables.

60\('\'\\1\)) > 600 t 0\06(5)

b) Complete the table of values. g) If Nick makes $6200 in sales one week,

what will his earnings be?

0
1000
2000
3000
4000

c) Draw the graph.

E 4
920

760 h) How much will Nick have to sell if he

makes $1560 in one week?

840 | —|
|
680 [— 1 |
|

600

! |

1000 2000 3000 4000 ;

d) Is this relation linear or non-linear?

e) Is this relation discrete or continuous?

f) What are the dependent and independent variables?

www.math10.ca



Rty Relations and Functions
- LESSON TWO - Domain and Range

Range

Lesson Notes
(Introduction )

a) Write the domain and range b) Write the domain and range
of this graph in sentence form. of this graph as number lines.
T A

EEE EREEEEEEES msesst =es
/ NN ] T
g EERaRaRaREt _ oL SR
T H S - e - S
- | N | i .fﬁj?. ]
EEEEE l_._ ;_ N B
v o =g v anal
Range: Range:
‘ 4 LXLO A\ LyL8
c) Write the domain and range d) Write the domain and range
of this graph in set notation. -of this graph as a discrete list.
F 3 &
i Eaasmaban e EuRenanuas narywaryee
| | | . f_ T
< ; e » < &——
BEEEEERr T IF
e -
v - v
50
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Relations and Functions f-mh——‘
{x|-6 <x =<3, xeR}

LESSON TWO - Domain and Range

Range
Lesson Notes |55y <1,yeR) |

e) Write the domain and range of this graph using interval notation.

&N

A [ Domain: N

v
g
&

A
]
AT
L
et
e

s

R EERERREN SERERS . RS 2

( Example 1 )

Write the domain of each number line.

a) [ I B B N B N N I . _\‘;\,‘1,0\
i0o -9 -8 -7 -6 -5 -4 -3 -2 -1 o 1 2 3 4 5 6 7 8 9 10
b) T T T T reTTTTT T T T )(77 “j)
-0 -9 -8 -7 -6 -5 -4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 =
Domam: :
C) T T T T 1T T T T XL «-\
10 -9 8 -7 -6 5 4 -3 -2 -1 0 1 2 3 4 5 6 7 8 9 10 =

d) _||1|||1|||1?||||?1||1= \L)(L(D

e) ill [ e ————T_—T_ T T T 1T 1° ;}L¥;£3
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|{x|-6<xs3,st}|

Range
{yl-5=y<1,yeR}

Relations and Functions

LESSON TWO - Domain and Range

Lesson Notes

( Example 2 ) domain and range of discrete graphs.

a) [HHIeHTH T
—+ @ !...
EERE R
HHeE
) AU

[ oomain: W

% =

( Example 3 > domain and range of continuous graphs.

a)

] /0
o | ._Mu
| LT1A I
i o ._ﬁ__ﬁa ]
! =1 +
,_ BHH
i / !
yaARS
4 =
:{ =

[ Domain: N
Yt

Range: ’

\BQ‘L

b) | i -
S

( Example 4 > domain and range of graphs with endpoints

a)

I
| =
EE ==
! 1NN
EEEmER N
_____ THHR
N =
i N -

[ Domain: N

b)

T
i : e
[ | =T
1 | L1
B SR JI =
i i

«-10,-‘6"6,'”,‘3
O,nM,b, 0l

‘3:—-}
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Relations and Functions @ﬁ
{x|-6 < x<3, xeR}

LESSON TWO - Domain and Range

Range
Lesson Notes lty|-5sy<t,yert]

( Example 5 ) domain and range of parabolas and enclosed shapes

3

HR R | Xeb T [ le
ISR SEHIERAHS / Ke AN -
EEaE R, _:;'.'i}'\;\ T SN ]
R <73 TR [y LS
T i

( Example 6 )

A Ferris wheel has a radius of 12 m and makes one complete
revolution every two minutes. Riders board the wheel at a
height of one metre above the ground. A ride lasts for three
revolutions of the wheel. The graph of the motion is shown
below. State the domain and range, in as many ways as possible.

Set Notation

hJ\

25 4

Interval Notation

20

Discrete List

15

10
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Relations and Functions
( @ LESSON THREE - Functions
Lesson Notes

For each of the following functions, complete the
table of values and draw the graph.

(Introduction

-3k =% EEsamiEReRRicE
~ A =3 RS ARsaRain RN

2 N
b) f(x) = 3x -4

Sl B S A SRR
N DR S

| EENE |

| CEAEEE R
5 : T I

| ; i
1 |
0 1 TR
1 H
2 u
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Relations and Functions
LESSON THREE - Functions ( @

Lesson Notes

C Example 1 ) For each function, calculate f(3).

a) f(x)=-3x-7 d) f(x)=x*-2
33y
=
T
b)f(x):§x+2 e) ]‘(x):(x—1)2
c)f(x):—%x—3 f) f(x)=2x*-5x*+x-7 {'\QFL&

( Examp[e 2 ) Use the graph of each function to determine the value of f(3).

www.math10.ca



Relations and Functions
( @ LESSON THREE - Functions
Lesson Notes

( Example 3 ) Determine which of the following graphs represents a function.

p MO a0 .y .
a) B b) B HHHHEA C) FHHEHHH ! d) HEEE
I 4 ; i Y ] H \ ] U
l ] _ | s \ fr
FEEEA O | B e !
FEDA S e SEEER P I

2
Function: Yes @ Function:@ No Function: Yes @ Function:@ No

( Example 4 )

a) Given f(x) = 5x + 2, the point (k, 12) exists on the graph. Find k.

. s
h) 3“1\?\\ \I'\K_ B) RK.):S\XT} I\Cﬁl? freny }}2 '{)q()’&
G Holue WX b ghe & adpd o

b) Given f(x) = —%x +5, the point (k, -13) exists on the graph. Find k.

& A 4 M
?V)&WQ\\ b) ﬂS“*,?’_uf A% Ay 7a0= 3y

A = ’-?" X~
g (34-B).

c) Does the point (-11, 81) exist on the graph of f(x) = -7x + 3?
Dix -7(-1)+3
B\= 7713
1= M) U bapi.

B. 2l w2

?)0 Ab 1S (u« ]})
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Relations and Functions
LESSON THREE - Functions

Lesson Notes

C Example 5 )

A speed walker walks with a speed of 6 km/hour.

a) Use a table of values to determine the distance
walked in the first five hours.

1

b

\ &
\D
™
20

U DW=

b) Write the distance function.

Distance Function

fQ: bt

¢) Draw the graph of this function.
Is the graph continuous or discrete?

d(t) 4
30

24

18

12

6

d) State the dependent and independent
variables.

dependent:
independent:

e) Write the domain and range.

RELTEH

f) How far does the speed walker
travel in 1.4 hours?

g) How long does it take for the
speed walker to walk 15.6 km?
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Relations and Functions
LESSON THREE - Functions
Lesson Notes

( Example 6 )

The cost of a sandwich is $4.40 with two toppings,

and $5.00 with five toppings.

a) Use a table of values to determine the cost
of the sandwich for the first five toppings.

Lnilifes]

N DN W]~ O

b) Write the cost function.

c) Draw the graph of this function.
Is the graph continuous or discrete?
There are 10 toppings available.

C(n) 4
6.00
5.80
5.60
5.40
5.20
5.00
4.80
4.60 |
4.40 I - i
4‘20 . 1 — _I | |
4.00 |

%

123 456 7 8 9 10 n

d) State the dependent and independent
variables.

dependent:
independent:

e) Write the domain and range.

Range:

f) What is the price of a sandwich with
seven toppings?

g) How many toppings are on a $5.80 sandwich?
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Relations and Functions
LESSON FOUR - Intercepts
Lesson Notes

Ohtl‘OdUCtiOl’l) Find the intercepts and draw the graph.

a)y=4x-38

c)d(t) =-2t +18

Example 1
C )

a) The function f(x) = 2x + k has a

y-intercept of -5. Find the value of k.

d(t)
18
16
14 ! ] i | S—_— )
12
10

N A O ®

123 4567 89

b) The function f(x) = 3x + k has an
x-intercept of -2. Find the value of k.

...t
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Relations and Functions
LESSON FOUR - Intercepts
Lesson Notes

X 0 (
y - lntercept ’

X-= mtercept

(x, 0)

C Example 2 )

A cylindrical tank with 45 L of water is being
drained at a rate of 5 L/min.

a) Graph the volume of the tank.

V(t) 4
45 4. " . _ R
40 1
35 |
30 | L
25 | it f
20 4 4 || —
15
10

5

[
P

1 2 3 456 7 8 9 ¢t

b) Write a function to represent this scenario.

c) What does each intercept represent?

d) State the domain and range.

Y
SR

=
S i
-
-
= B .
G
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LESSON FOUR - Intercepts
Lesson Notes

X - lntercept

0,y) Relations and Functions
y - lntercept
(x, 0)

Example 3
C )

A mountain climber is at the peak of a mountain with an altitude of 1400 m.
It takes 8 hours for the climber to return to ground level. The climber can
descend the mountain at an average speed of 175 m/hour.

a) Graph the height of the mountain climber.

h(t) ,
2000 {——
1800 {
1600 {—
1400 -
1200 { | |
1000 | |
800 | !
600 - i

|

|

400 { —
200

| |
.
| |
| |
| |
N
N

1 2 3 45 6 78 9 10 ¢t

b) Write a function to represent this scenario.

c) What does each intercept represent?

d) State the domain and range.

www.math10.ca



i




