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Unit 4: Linear Relations & Functions

4.0 inequalities and Intro to Linear Relations

I will be able to:
e express an inequality using words and a number line
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Solving Inequalities:
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Unit 4: Linear Relations & Functions
4.1 Graphs of Relations

* Working in pairs complete the investigate activity on pg. 268 — 269 of your textbook. Record
your answers on separate sheet (one sheet per pair).

A graph is an effective way to show the relationship between two quantities. A constant rate of
: : o) ook i i

change is represented graphically by a ° ratoht line.

The steepness of the line indicates the rate at which one 4

quantity is changing in relation to the other. -

Faster Ingease

change on the red line than on the blue line. This change

i

n =

A steeper line indicates a ’rg_s\'ef rate of vertical i
i

t

4

may indicate an increase or a decrease. 0

A horizontal line means that there is _(\© _rate of change.
Every value on the horizontal axis is related to the same value on the vertical axis. "

'
] ) ) ]
Not all relationships are represented by a straight line. A curve shows that the rate ! E ! E
1 ] ] ]
of change is not constant. 0 -
4 4
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& £
] ]
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0 Quantity B " o Quantity B
As quantity B increases, the increase in quantity As quantity B increases, the increase in quantity
A is gradual at first. It then becomes much A slows until quantity A reaches a maximum
greater. value. Then, quantity A decreases.
Ex. Wakeboarding has grown to be a popular water sport. 4 E
The graph shows the distance that a wakeboarder is from 5 c
her starting point on Last Mountain Lake in Saskatchewan. ‘é D G
Describe what the boarder is doing. -g F
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Distance -‘trofn -

Ex. Which graph best represents bacteria growth if the bacteria’s
food supply is limited? Explain your choice.

] GraphA Graph B 'y Graph C

o Number of Bacteria

0 Time (h)

Time (h) '/\<
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Ex. Josephine leaves her home and walks to the

Josaphee" iend”
store. After buying a drink, she slowly jogs to o;ao%sr.;e s store ¢ f;":g;'es
her friend’s house. Josephine visits with her @- - . .. ;.
fiiend for a while and then runs directly home. et kTR ot 3 km o
Using the distances shown, draw a distance-time
graph that shows Josephine’s distance from her
house. Explain each section of your graph.
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4.2 Linear Relations
Relation: 0\ 0 ° - SCler blw R Oy\kﬁv\jf'\*\‘ﬁé
- & cule YhaXx Yurns '\waA' (x) Yalues
\\(\\”0 ovA‘?V‘)( (‘:Q yowmes,

A relation can be presented in a variety of ways. For example,

coorchnates
Words Equation Ordered Pairs
Three times the length of your (O ,Q) ( .S, Y S')
ear/€,js equal to the length of '@ = ?) S P
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Linear Relation:
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Non-linear Relation:
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Continuous Data:
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Ex. In a frog jumping championship there is a frog named George who jumps a distance of 2m in a
single leap. George maintains a distance of 2m every jump; the total distance travelled is
measured after every jump. Consider the relationship between the number ofjumps and the total

distance travelled.
—
a) Create a variable to represent each
quantity in the relation. Which is the
dependent variable? Which is the

b) Create a table of values for this
relation. What are appropriate values
for the independent variable?

independent variable? MU&’\&Q‘{‘)— ", d (m
|t ; W“ o) O
A = * O‘p A\Lm?s \ 9
2 4
d = é_\s—\'ax\cc "'fa\ld J 3 A
clzp%&un)(‘ 1 %
VGar\C'-b'\L g 10

c) Identify the relationship as linear or non-linear. Explain how you know.

Lyvaear - ‘Db)wm“ NCr eases b:) am for

RVery necease of | Jump-
d) Create a graph for the relation. Are the data discrete or continuous?
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4.3 Domain & Range
Domain: /\\W\e 5e*\- oJ; a]\ o’ss\uﬁ Range: T\z\e %LJV 04‘ a\\
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4. Interval Notation: Use<s oclif€es enk braot‘tk's Ao \no“eceb

E oon ntervel @ ncluse o exclusie

L 3¢ —l ‘Q)(\o)k \’\uuv\\OC/( \S \hCl\AO\?O\ 3
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Ex. Determine domain and range from a graph: For each graph, give the domain and range. Use
words, a number line, interval notation, and set notation.
U)ofo\S

s o
) DAY B B/ -6, ncluded | and
s ﬁc\" \ﬂC\Urokd-O\»
- ! R - A\' :&é b/o_) - "{ f\O‘\" \nc\uc\Ld\
- \ : 5 "5;. and\ 5 \no\uc‘)ﬂ-A .
k \ Nuwber Lint °_.d_——-—-——0
oot > D oy
¥ | - B
B R: L =%
b) GraphA ! ol 2
F\(\‘\‘@(da\

v (-2,) R (3,)

J, Se;\' V‘\O‘\'a‘\‘mf\
X>-2

13 ix]| ~a<x<eo,xek]
K: 13 *3<5<@,361Rj




) fyd jD [\)-l’ ?EB,S]
Set
T oD Ixlrexe xeR)
_4 iyl 2eyes gemy
o [ jomis] T Werds

D allceal s bl 0 and S all ncluded
] R.' O\\\ r'eml *\:5 \Y_'>/Uk) l,mcluolt’oi ondl 1 ha-)—

| : A ded!.-
/\wwv—*’ T — T Number Lines thetu
) - —
— 4
0 __lifl _f___‘;_.e K © oS —9 |
_ ! L R e SR § =

2 T
Ex. The Great Wheel is being built in Beijing in the People’s Republic of China. When finished, it

will be the largest Ferris wheel in the world. The wheel will have a diameter of 193 m and will
reach a maximum height of 208 m. The graph shows a rider’s height relative to the ground for a 20
minute ride through one rotation.

a) What are the values of the points A, B, C, and D and what do they represent?

b) What are the domain and the range of the graph?

t 0) A =308, Mox et
Ad = mmm o 9 N
E A rider's height above B = 403-14 StToc -\'mj
pet the ground for one ride - (=
2 on the Great Wheel. 37 m ’\"’m*
=
B+ C 20 min 5A\-or’\'\r~% A’WV\{/

Time(min)D ‘b ~ 20 min Cﬁd +\W\C/

D ix\osx&&o,xeﬁz‘g

fyl 154 we 208 yeRs
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4.4 Functions
These 8 relations are functions. These 8 relations are not functions.
3| 610 [ 3 |
3 s\f"hsf_ja!m:
ERIEREN ATy
{(-2, -5),(0,4), (2, 13), (4, 22)} {(10, 10), {12, 10), (12, 14), (12, 16)}
{(10,10), (12, 10), (14, 12), (16, 12)} {(7, 5), (7. 8), (9, 11), (11, 14)}
. 4
-~
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Ex. For each pair of relations, decide which relation is a function and which is not a function.

Explain your choice.
a A d B

e 5
| 2 |7 .P(
|4 | 9
.6 | 1 |

9 E(L1),(22),6 9 69V
F (1, 1), (1, 2), (1, 3), (1, 4]
A N X
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Ex. The function F(C) = 1.8C + 32isusedto converta
temperature in degrees Celsius (°C) to a temperature in

degrees Fahrenheit (°F).
\nP\K\"
a) Determine F(25). Explain your answer.

Ts)= 1.8(26) +22
F@s) = 11°%

\[U‘\"\ccu\ Lhine 'Te-s‘\'
I'P amj \/bf“’\cai ,V‘(_

in.—‘-crsecJ’s 7 3ra17"‘
o+ mote Hhan one
?a n"‘i’ ) «%'L( re,!os('\on ls

NoT o funchon-
il

> O \/e("'ic‘a( “"L

m‘,’ersch'S O

'Pvthc?“'\o/‘

4\'\1\«9\:\ once

o mMmoeoft

Fahrenheit  Celsius

boiling point — M2} | ~~~ IOD"? -
of water N

freezing poilt —  32°H{ -—— ° -
of water U

as5ec=1°F

2,7.8°C = |100°F

T
b) Determine C so that F(C) = 100. Explain your answer.
Fley= V30 +32
loo = [ 8C *D22
-2 R
L3 =1.8C
.9 |.%

27.8(= C



Ex. Skye has a cell phone plan for a monthly fee of $20 plus 25¢ for each text message to or from a

number not on a list of favourites.
a) Write the relation modeling the monthly bill in function notation using C as the name of
e I R e e

the function & n as the number of additional text messages.

Q(\ﬁ = 0.25n+ 20

b) Make atable of values. Graph the function if Skye sends up to fpu\r additional text
l

messages. Fonone.
N C(n)(j_*;) P
O |20
| |R0.25
2 |20.50 44
5 205
9
@ al- ° A [Solce T\‘Q»
b s
| S8
| 3; R SRR UL S e N S NN WY WU NS S "

| O 12 345 ¢ 1% § 'O \L (3415

Nuwber of Texts

c) If Skye’s cell phone bill for a certain month is $22.25, how many additional text message

charges are there? Colew\ave =on
\n%em\:o\cA'Q,— reod ofF Ly = 0,258 20
5‘”‘”?\‘ 22.25 = 0.5 x 20
E;v\-ra?o\céﬂ. - b 0.5,

O 2

“Fre Sva.?\\
q adit*\onu\ ’)‘UA?
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4.5: Slope

Slope: /\—\:\e cotio O‘F Vert cal C)nom%e_, , € Tise )‘)(" 'H""
\\Ofllon-\'au\ (:)l\omae.) oc FUL\’\,O‘P o line o line st’amw‘}-

vertical change

. N i N
horizontal change or M= =27

slope =

= Ag dﬁf\‘}"o\ A
cun or Dy r’kMZ\"‘

A positive change in both the vertical and horizontal values leads to a

n
L/Oﬁ\\'\'\)b slope.

=V

A negative change in both the vertical and horizontal values leads to a / 01

D OS\X‘\-\’O slope.

A negative change in one and a positive change in the other leads to a

Nea va' \V’f' Slope_

St

= r\sY

Cun

Ex. Classify the slope of each line segment as positive, negative or neither. Then, calculate each
slope.

—l'_—‘l

= 2
m = —= — m =
AL 5 -5 B
o+ -
D ep = A2 =L
o >
u\r\do:c'ml-d Sf\
(qgr¥\w\ \\'\‘L) M\LL"".@
>
— \
U -0
- -4 (\’\@f\-
Med = "5*27 -6
l.S‘xz 3




Slope formula: C’[\\)u\ L ?ouﬁ'{'S

(%,9) (sa,42) M= ya -y,

X, — Xy
Ex. What is the slope, m, of each line segment with the given endpoints?
X, Wy Xz Yo ¥, W X W
a) 5(-3, 6) and T(5, 2) b) H(4, 3) and K(4, 8) ¢) M(-9, -7) and N(-1, -7)
M= 2-6 m = €-3 mz -7-"7)
o2 4 -4 19
= -4 _ - - & ,
Tz & uelehred T2 =0

%
Ex. Using a graph find the slope, m, of the line segment with end points S(-2,-5) and T(2,3). Check
using the slope formula.

...... i ! . ! f oM = _%7—
.
| T fon = 2
2 I /
..... @ _ m - a . 5"
a-- 4
...... 1] / \é)i = ?i_ : .:?_
""" 2 =

i i : i i
! !

Ex The point (-3,'2) isonaline thét has alslope of! _73. List three other points on the line.
M= -3 rse () (‘3.%7 ('1_,‘,-3\ <’5')""\>
o tH -3 w4 "3 4 =3
§ cun 00 =
(L) (574) @

Ex. The point (-6,1) is on a line that has a slope of é List three other points on the line.



Ex. Graph the line with given point and slope:

Seps

a) (-3,2)m=~3 b) (0,~4),m =2
me-g _ T DFletpert
- - | evew ! () @ wae S\OF&
- - e 1Y a
) rv“fk“‘x\::/\‘ i / ondl P‘O‘I’
\.. & Mmofe (PQ“'“’S
5 5 #+ 5 2 - Il ;S : ~i_ ] (:'5) Qx‘l‘eno\ \\f‘\ﬂ/ !
_____ L/
i Y 24 i i H
1 [ b . A
Ex. The Brentwood Regatta in Mill Bay, BC, is the |14 i_B_dIYE JL'“‘O?—E)E@:“ E’&‘} Rgrcg
largest junior rowing regatta hosted by a single school I L4 - (S I
1

in North America. The races are all 1500 m in length. i
The graph shows the approximate times at the 500 m
mark and the 1000 m mark for one of the boys’ races.

Determine the averag for this portion
of the race. e e

el 807000

L1000 l / ]
|

St | @ ,_§€;?.9)_.;.~- 

6\0?& | w]&; 2E-3VL3&:; P

l Time s)ii

i)_is‘fi nce (m)
2

[~

Y = \32,""\0\.{
Xa = Xy

= 100D - 500
|80~ 25
seo | _

95 21 2.3l m s |
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4.6 Arithmetic Sequences

A sequenceis 0N\ O(‘O‘Cxecg L1 o‘F OL £ ¢ 7% . The terms of a sequence

are labelled '._Ccpratf"’\ ‘\'O ‘\"r\e,‘\" "uoal‘%'l-:_.‘\ N "HA(.

- the first termis ": SECVM/“C&
b o

- the number of termsis _ ¥\ \C r\'d“\ﬁ'
- the general term is t v and is dependent on \.':- Q\ULE {'\ N

A finite sequence \(‘\0«5 "-’in’v%% r uumb’x O‘F k‘r MmsS :
e.g. 3 ):8 ‘\’1_)‘ \% \ 2.3 (sec}wmu ;halai)

An infinite sequence hos \Y\Q;'\\"\'Q Dwrnlosr Q“( *‘fN\& iseﬁv wencd
e A ok, Tt

An arithmetic sequence is _0.0 ordeced st 10 vohic i the
&s@efu\ce» blvd  tensccutyt  derms s

i . This constant is called the__ Cerarnn e

1 kRec erce.  \d) .
The formula for the general term helps you ‘Pm:\ the Yerms

ok Ao =, -w\e,c,r\c&-

e.g. numeric d— =17 algebraic
t1= 5— t; = -E‘
=5 1171 = D tz=‘£,+d

=5 X\T\ ¥\ = Sq t3 = 'E-n +d +d
ta=5 Y1141+ ty= t,%é,_*_é*d

- we &, (n-0d |




The general term of an arithmetic sequence is
where t1= first tere~

Nz rumloer ok ferms
d= tommsn clifference.
fn Sthexod feem of i ’&”"\'

ex. Write the first fourtermsfor:ti=7 andd =3

1,013 W

ex. A visual and performing arts group wants to hire a community events leader. The person will
be paid $12 for the first hour of work, $19 for two hours of work, $26 for three hours of work, and

” Oa“)- Find the general term \""?‘(5 t \ { % > 1 f S
bty (n-1)d ?a\(ﬂg I~ \ lq  Zb6
{:“ﬂl-\-(n-\)j s
NI B P a=1 k=L
'\'-r\ = In+S “»\:,

b) What will the person get paid for 6 h? 10 h?

to= 1)+ S5 L= 1)y =
= 42+5 < 15
< 47

ex. For the general term sequence t, = 2n — 3. Whatistzand tic?
£3: - (37—3 'E,b & Q(Hﬂ) = 5
= L > = 3D -
> = 219



o= £, +(n-1)d

ex. In 1955 the Banks Island musk-ox population was 9250. If the
population increases by 1650 each year, how long would it take to reach

100 000? o) 3 LS
t\ T QZ‘aO d ;">O
En-' 0O ¢ nooo.
joo = +(n- l) =
0ooo© = JLO0O0+ /650N
S (Y (00000
= ILSOn ~12%0 -q2%09
WPI50 = (N - 11650
- 150 ]Q,‘S"‘S o
55" = -\
L) X )
\&6 =
i
TN e~
ex. -22 is the thtermof2,1.7,1.4,1.1, ..
L, =-22 R
d= -0.2 n=7

£h: L,“\"(ﬁ"\)d
—2a= Q -\-{r\-'\ (”0'5)

- 2 -2

a4 = (h-0(¢o.: |
P . B
L0 -\

V8L =
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OBJECTIVE 2-a: To identify the graph of the solution set of an inequality.
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In Music, What Does “Allegro” Mean?A

Solve each inequality below. Draw a straight line connecting it to the inequality that
describes the solution set. The line will cross a number and a letter. Write the letter
in the matching numbered box at the bottom of the page.

O, YV VOV Y Y VOV Y OV IV IV IO eV VL Vg D e e B el sl S e e el g

) x-7>17

(@) x+36<4
(3) 10-8x>26
@ —6x—1=<23
(5) 6+11x>-60
(6) —9x+5=-58
(7) 32-15x<2
() 42>3x+3
(9) —26<4-5x

(0 26<-7x-2
@9 10x+18=-72
(2 12>-14x-2
{3 4x—68>—4
37<17-2x
(9 -3-7x>-17
14 <5x + 34
(7 58-x=20

® X>2

111213 |14|15| 16| 17| 18

R | |L

ALGEBRA WITH PIZZAZZ!
190 ©Creative Publications

OBJECTIVE 2-b: To solve inequalities of the
form ax + b > ¢, where a is an integer.
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Name: Date:

Section 4.3 Extra Practice

Answer on sheet.

1. Describe the set of numbers indicated by each number line using words or symbols and interval

notation.

a)

e ¢ g 4 p———————— )
<4 3 -2 -1 0 1 2 3 4 5 6
b)

D S S S S e e
-4 -3 -2 - 0 1 2 3 4 5 6

Y

NS
w
B
w
o4

4 -3 -2 -1 0 1

d)
ey~ ——}———— =g
-4 -3 -2-1 0 t 2 3 4 5 6
2. Represent the set of numbers indicated using a number line.
[
k a) all real numbers less than 5 but greater than or equal to 0
b) (4, 7]
3. Give the domain and range of each graph using words, a number line, interval notation, and set
notation.
a) . r—— y __.]_ S




DALY f
\["1 [/
- 0 2 x
) =
2 /—— —
N
-] 0 i x
d)_ y
_64
) 0 b X

4. List the domain and range of each relation.
Fmarha

a) y b) ¢) (10, 5), (8, 4, (6, 3), (4, 2),
2,1

3.

— W | 3| -
Ol wie

o




S. Arelation is given by the formula y = 3.5x + 5. If the domain of the relation is [-10, 10], what is the
range?

6. A relation consists of integers, where the second number is one more than the square of the first
number. Write five ordered pairs for this relation.

7. Give the domain and range of each graph. Use both set notation and interval notation.
a)" , B | | y4 | | T 1 | | b)

|
|




KEY:

1. a) all real numbers greater than —4 and less than or equal to 3, (-4, 3]

b) all real numbers greater than or equal to 3, [3, )

¢) all real numbers less than or equal to 2, (—wo, 2]

d) all real numbers less than or equal to —1 as well as all real numbers greater than 4, (—w, —1] or (4, )
2.a)

<t 1 T { @ r G—
-4 -3 =2 - 0 1 2 3 4 5 6
b)
- —

4 3 2 -1 0 1 2 3 4 5 6 7
3. a) domain: all real numbers, (—w©, © ), {x € R}

4 -3 2 -1 0 1 2 3 4 5 6
range: real numbers, (—w, © ), {y € R}

4 3 2 -1 0 1 2 3 4 5 6
b) domain: all real numbers, (o, ), {x € R}

P P
o 4 T 1

4 3 2 -1 0 1 2 3 4 5 6
range: all real numbers greater than or equal to -1,
[_1: w)’ {y |y2_1,y € R} ’
L e
-4 3 2 4 0 1 2 3 4 5 &6
¢) domain: all real numbers greater than or equal to 0 and less than or equal to 4, [0, 4],
{x|0<x<4,x e R}
A —t———————|
4 3 2 - 0o 1 2 3 4 5 6
range: all real numbers greater than or equal to 0 and less than or equal to 2, [0, 2], {y [0y <2,y e R}

R | ] ] l r-y 1 ] 1 -
T T T T hg y - T 4 T 1

-4 -3 2 -1 0 1 2 3 4 5 6
d) domain: negative one, [-1, 1], {x=-1}
WS 2 9 01z 3 45 e
range: all real numbers greater than 1, (1, ),
ply>LyeR) :
DO S S S S S S R
4. a) domain: {-2, -1, 1,2}, range: {-1, 1, 2}
b) domain: {7, 5, 3, 1}, range: {3, 2, 1, 0}
¢) domain: {10, 8, 6, 4, 2}, range: {5,4, 3,2, 1}
5. [-30, 40]
6. Example: (0, 1), (1, 2), (2, 5), (3, 10), (4, 17)
7.a) D={x|-4 < x < 5,xeR}or(-4,5]
R={y|-2 €y < 2,yeR}or[-2,2)
b) D={x|0 < x £ 4,xeR}or[0,4]
R={y|0 <y < 4,yeR}or][0,4]
c) D={x|3<x<6,xeR}or[3,6]
R={y|-4<y<5yeR}or[-4,5]
d) D= {x|-3<x<5x€R}or[-3,5]
R={y|-3<y<7,yeR}or[-3,7]




