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e — Different Forms of Linear Relations

Learning Target: to graph linear relations from standard form and slope-intercept form

Toolkit:

- graphing lines using a point and the slope
- xand y intercepts

Slope-Intercept
Form

Graph using Slope-
Intercept form

Ex 1)

Standard Form

Ex 2)

y=mx+ b
1\ & \Ar\\’\-\‘ev“&\O‘\'
S\OPQ (L\é wWhewnw X = O)

Step 1) Identify the y-intercept (0, b) and graph this point.
Step 2) Graph two more points using the slope, counting from the y-intercept.
Step 3) Draw a line connecting the points to obtain the graph.

Graph the following: y=—-2x+4

3'\\(\‘\' 1@,”) : :'R\
Slope - -2 <G 2 "
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?0‘5""“’Q-—> Ax+ By =C

We want A, B and C to be integers, and A= 0. If the equation is not in the form
we want, we can multiply the entire equanon by an integer to change it to the
proper form.

Change the following to proper standard notation:
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a) L—Zx 3y = 67\ —_> 1)(4.33—-._:{3

ne. 0\-\-\V‘~‘L ff\k»\“\{-‘*‘)o?c\c_,\n
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Rewriting Standard
form in Slope-
intercept form

Ex 3)

Ex4) |

Graph from Standard |
Form |

Ex 4)

every term by -1 (if necessary).

We can take a linear equation from standard form and write it in slope-intercept
form. We do this because it is easier to graph a linear equation from slope-

ntercept form than standard form.

Change 2Zx — 3y = 12 into slope-intercept form and identify the slope and y-

-3

intercept: SRV \j = |2
Step 1: move the x term to the e
right side of the equals sign. ~
Step 2: Divide ever term by the -3 ‘J} = = LN ! 2
y coefficient. , ==
Step 3: Simplify. W = 2
- v

Note: From standard form — slope: {Y) = “-A ,y-int: _{y = C

1

Change y = gx — 1 to standard form: .
Step 1: remove fractions by multiplying
by the LCM of the denominator.

Step 2: Isolate the constant by moving the _5 ﬁ b
X term to the left hand side of the =, 2

Step 3: make A positive by multiplying %

2x-%9

‘Step 1) Write the equation in slope-intercept form by solving for y.
Step 2) Identify the y=intercept (0, b) and graph this point.

SN

Cy%x~:y£

2x -3

x|
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Stép B)TGraph two more points using the slope, counting from the y-intercept.

| Step 4) Draw a line connecting the points to obtain the graph,

Graph the ff;llowing: x— 4y =8
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M8 — Different Forms of Linear Relations
Learning Target: to write an equation of a line from a graph or given information.

Toolkit:
- slope—m
- standard form of a line
- slope-intercept form of a line

Writing an equation | By substituting given values for a slope and a point on a line intoy = mx + b
of a line using. | we can find the equation of a line.
y = mx+tb .

i
Ex 1) | Write the equation of a line (in slope-intercept form) that passes through the

@P\\Ag 1) X,SO—\N‘ (.y') point(;'b;,—Z) and has a slope m = —2. - oy +L/
() Solve For I> '5=mx+b \5 |

@y Rewrte Wmxth | 5 = (-2)(3) +b

U\smgmandb‘_;; -8419 3 b=y
+

Y
Ex 2) | Write the equation of a line (in standard form) that passes through Bé —2) and
| has a slope m = %-, *hint: write using slope-intercept form,
then change to standard form*

| W=mx+b |
"‘;1 JIQH; 3’7( H Clt%ﬁ»%.avd'c‘"m‘

"2k fy ey .

b %OEH—‘V‘?“
- 2+ . \we,
-12 //% - X =12 Jf O -Ffac-}—:ﬂm
=% - | -
b ==Y (~y+53: 12 %\xv-%ﬁﬂ?_(
Point-slope form . TR
Yy — ¥ = m(x —x;)

The point given is (x4, v1) and the slope of the line is m.
We can start with this formula and change it into slope- mtercept form or
standard form.




Ex 3) | Using the point-slope form, write the equation of the line that passes through
(1,—2) with a slope of m = —3. Write the line using all three forms.
X9, ke |
W-Yy=m (X ~ X, )
Y- =3 (x-0
g sl > Y ¥ 2 = =30-0)
for? Sramdard Form Slepe - ntercep b Form
fﬁ(—-—_“ﬁ = - -
Y 2 =221 g¥1= ~20x7h
oy Sz o2
. 25 ¥ 32 x ;\_5':-"3X‘H
t2=3
...60"& 3)(*3 -2 &
SWLD(N* T x4y = | .
Ex 4) | Given the raph;.write the equation in standard form, slope-intercept form, and
point slope formy
OWrHe 10 slope iHerapt :
Povmm '- '
3((\-\*@}‘&‘9‘\‘ 2 o=~ f L EN ]
Slope = m=-2 _ 5 LTIV $x
] . _ ) ,
: 1.
SOk =mxah — PN
\;\QJ‘.’W\*} \\)): - A% —3 — *:‘." }
' : 'rﬁ\‘j\{\*\*\
= 9~ R a
3} 2% ?URY\‘\'“S\OPQ fornn
m& ¥ ma~ 3, C\g,\m)"(l;"'m
B ' X+ Uz — A
Poe T x+ Y 99, = mOx-%)
Y-(-H): 2 (x-1)
Wi =-2(x-1)
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£ — Special Cases of Linear Equations

Learning Target: to understand equations of horizontal and vertical lines, and how to find an equation
of a line using two points.

Toolkit:
- slope—m
- standard form of a line

- slope-intercept form of a line
point-slope form of a line

Horizontal Lines | From the Jast chapter, we know that the slope of a horizontal line is O

Let’s plug that into the slope-intercept formula and simplify:

y=mx+b
\ji‘(()‘)')'H»b =3 \\))-‘- b

So, the equation of a horizontal line with y-intercept k is \\)-\) = K

Vertical Lines | From the last chapter, we know.that the slope of a vertical line is U\hautpigec\
Because of this, we write the equation of a vertical like with x-intercept k as
X =K .
e 4 A
Ex 1) | Graph the following: T
y=—landx =4
: o
- > \5; =\
3 7
X= Yy
Ex 2)

- Write the equation of the horizontal line that passes through the point (1, 3).

\We on\g weel e 3—\40\\}& * Y
Write the equation of the vertical line that passes through the point (-2, —4).

We on\j nee d v X -Nalve Y
S = -2

Ex 3)




Writing a line
through 2 points

Ex 4

Ex 5)

In 5.1, we were given a point and the slope and we could write the equatioﬁ of
the line. Now what if we are given two points on the line?
From the two points given, we can calculate the <\ o pe

i

I
Write the equation of the line that passes through A (8, —2) and B(2,—4) in

slope-intercept form. %1 'Y, ¥2 Y2
O Find Ho slepe (3 yse Hhe siope and one poind
m:\dl‘\j' *‘l’O‘Flnd b‘
Ko R B:mx%-b
i e —2= () +b
PAES
-} = 2+
= =H+2 (29| +1z T2
1 --—BJ b=0

D Y= -AX

 Write the equation of the line that passes through A (3, —1) ard B(—3, 3) in
-standard forim. X Y, % Y,
@‘F»rd—‘-m- $\c>?€- @USQ-HI\Q_ S\oye and one
m = z;;lj. pon o £ind b

XX, Y=hx+b

= 3-(=1) =L tb

o oyt ::L{; +2 +2

B St IR

= -2 = S SV
"= e

@ C\“O“’")Q ’;\'CJ Standard Forw
(3 =72 x + )* 2 & remove ‘pf'ad-joy\
' . 3 .

+2Xx

F 2 ok i
/P rvfs\“‘\

o‘wrdQY'

2&*531%
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_ §"8B)— Special Cases of Linear Equations

' Learning Target: to compare equations of line and determine if they are parallel, perpendicular or

neither.

Toolkit:
- slope—-m

- standard form of a line
- slope-intercept form of a line
- point-slope form of a line

Parallel and
Perpendicular lines

~Bx1)

b)

From last chapter we learned that parallel lines have the same S O'DQ,
but different \}, —y v}y QQ,D—}—

Perpendicularlines have slopes that are Yv@ QA-Ve  R.C)

‘We can use this information to determine if cd‘u‘cxtlons of lines are; parallcl

perpendlcular or neither.
Note: two or more equations put together is called a system of equations.

In the followmg systems of equations, determine if the lines are;parallel,

perpendwular or neither: (‘)\\QY\&Q PYN S\OPQ o \WOQP.\. £ DYV

2x +6y =5 and 3x—y—2 ™ - =1
 2x+6Yy™ | Zx - 3 3
- L% »*~?~X — 2 x -2 x m,= 3
==Z2R +D -y==-3x+2 |
pepr  AEmn Ca o,
jzn_%x,,% Y = Z X~2 Pyl
—3x+2y=-2 and 2x—3y=-6 -,
S Zxaty= -2 2~ 333-‘1&3 h, :'%
42 +3x ks e 2
2y=3x-2 34 :.%""Z._ii A
z 2 L
j,: 3 X — | 3 X ta NQH’(\OF
z x—2y=— and-—x+2y=—2
) 3
ot ol ek R
W - + X +X 3
, Y, =
-29y2 “%—b 2Yy=X —Z vz
297 X2 DT 4

3 ‘\j:éx — | quauel




5.3

A% — Equations of Pa

rallel and Perpendicular Lines

Learning Target:

Toolkit:

slope —m
parallel lines
perpendicular |
Equations of a

ines
line

Warm up

Finding lines patallel
“and perpendicular to
the lines given

\Ex 1)

Find the slopes of the lines parallel and perpendicular to the following:
m

' When asked to find 4 line that crosses throu
' perpendiculaf to the line’given:
:Step 1) Determine thie slope of the line given.
Step 2) A line'parallel: keep the slope the same
. A line perpendicular: take the negative reciprocal.

gh tHe point'given and is parallel or

| Step 3) Use y = mx + b and plug in the appropriate slope and (x,3)

. coordinates given.
Step 4) Solve for b. ; .
Step 5) Write the equation of the new line using m and 4 in y=mx+b.
Step 6) If necessary, rewrite in the form asked.

Find the equation of the line, in standard form, that passes through the point
(—3,7) and is parallel to the line 2x — 3y = 6.

ZX—'BS:—Z— @\\j:mx*b
~ 2 -2x "7 = } (- ;)_‘.b
~By = -2x+b 2
~m -_-:-5,—- -3 75 -*2-—4"9
. vz 72
X b=
i ©y-2xa9
Paralle.‘ ,SO.W @ , .00 fradkhionS
S\OPQ @L\j;%y*q Y% « A, O
Y= 2)(4'27
y= 2

‘(%yzy +3y= 27 PRI -BYR2

oy Faxi by=z = |Jx-2y=4

avalle] T W= R honzontal W0, 0| =5 :Xﬁ e gl
:e}pwdi’mlar | porallel’ m=0 et R
' MZ :L ?@YPQndm: ,\od 3:%)( + | -

L]

—
I

]

¢



Ex 2) | Find the equation of the line, in standard form, that passes through the point

(6, —4) and is perpendicular to 2x —y = 3. CNOVEQ e g.}-o\/\dgrd
2x-y=3 =haith | dgew
v i WL (welx-1 P2
-y=-2x 13 2w N
s e “Y=-3 o=k T2
| +3 + 3 J

3_: 2x =3 1=l Px T4 ST
a2 yeye) (Xr2ye o2

reenchicuia ’ 2 T o
FWPQnd"’ 4 No Frochions,

- =-)

Ex 3) | Find the equation of the line; in standard form, that passes through the point
(—1, 3) and is perpendicularto the line y = 6.

zbisa Yorzonta
\ine, so m= O
-.;a-e,rpendi cular
B = U.nclzﬁmad
Verkh cal Wne passng
Poavoudh -, > lx-;. = |

Ex 4) | Find the equation of a line, in slope-intercept form, parallel to 2x + 5y = ~10
that has the same y-intercept as 4x — 3y = —9.

P,QYQ\\.Q’\ Yo \3\\(\3;(?\(01,'94' of Hx-2ys= -9
.9;'):(+53_t LLO C)\(\OY\SG Yo 3: MY +o
5y= 22X g T
= 5 5 '-L{x-zfg:;q

= - - B - Hx
SJ“&%X 2 '.-3&:; 'HZ____%

S ~% = =
m-= — _

i N g Xt3 e

Same Slbp—e_.\& —— T \j\\f\ |
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@ — Linear Applications and Modelling

Learning Target: to use graphs as a tool to help interpret data and reveal trends.

Toolkit:
— M
- slope—m = —
- different forms of equations of a line

- plotting points (%, y)

Graphs are used to visually display data and reveal trends in the information
given. We can use the graphs to answer questions regarding the information,

From the last chapter, we set up a linear equation from a word problem in the

following way: N
dand _ code ok  woepnding
wmb\g, = cmv.%gx Noiaiole +

Ex 1) | Water boils at 212°F, or.100°C and when water is*45°C, it is 113°F. Graph the
linear relation between:°C and °F, and find the formula that converts Celsius to
Fahrenheit. . -
q Fote of _ c\ooe - 2”9
F ahonge St re J
2:.)(-‘" ' \' 2 - x 1
oo (oo212) = 2-13 39 a
14w 4 K et .'}-0‘0 - g 55 =
d (45,w3) ﬁ -mMmX+b
! Y
b ST — '2'[‘2,".3—(1 bO)‘*’b F C-"%Z
Lo UHuy (U B uV e [ b
2|2 = VO ¥ |
Yo "9 =29 T
Ex 2)

It costs a company $300 to make 25 shirts and $500 to make 50 shirts.
a) Graph the linear relation between the cost, C, and-the number of shirts, N.

hevt

(59,5 09)

Huwis

2em 1

xSo°2

(25,300

qou

oo

IIU 7_iu ;0 ﬂlﬂ S50
+of Shivts
b) Find the rate of change and fixed amount for making shirts.

rotc of d\(m%e Slope = ‘j;, Y)
ny“

= 5003w zoo ,

m 8 Pcv g‘hu+




Ex 3)

;-|00 -\10

oe h
c) Write the cost equation. C) = rof N +¢
(hgr‘ae,
500= ¥ (o)+¢ i
500"'\00+L, L=100 > (/’XNA’[OO
-4qou ~Hoo
d) How much would it cost to make 32 shirts?
N=32
(= % (32)+100 4 would (oS
. 215K+ 100 ¥ 256
e E-Y°
'¢) How many shirts can you make for $6767 C= (‘,7 G e

bl1b =¥ N=+10° 5716=%™ 3 N-%'Iagh\f"S\_
= &

A printer costs $960 new and is expected to be worth $140 after 6 years. What
will it be worth a‘tel iy)cars" "L(_,\"-E ake. AN equq.]-\oﬂ Ffor +he
C 3&0\1'3 COSH) CcoOst dﬁpen W\a on+he
ny e
(0,960 ond (b, 140) RO
Lare ob C\/\QY\%Q‘ c 3?’- 99 _ ,Ho-qw ) -E:H*lk,
X —A 5-' o 5 PQV r
C =] rO\—\Q AT Eh
C‘N{TO& -
Wbz -16Y (0) +¢
qe0 =

> (= -lb4vf 1940

wren 424 D (= -1eHd () +YL0O
(= -L5h +3bO

C = %204

Moter H Yedrs, e prinker LS
WO v “H %OL{ 00
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4 — Function Notation
Learning Target: to understand function notation and relate it to linear equations and (x, y) coordinates.
Toolkit:
- Equation of a line
- Substituting numerical values into an
equation
- (%, ¥) coordinates

Warm up | Given y = —2x 4 5 and x = 3, what is the value for y ?
5;-@(3}%5
j=- b+s Y=
Function Notation | The notation f(x) is called function notation. It is just another way of writing y
as a function.

For example, we can write y = —2x + 5 as .P(Xj = lX'{' 5
Therefore, -C( x) = U\

We read it as -F of )( , because the equation is a function using
the variable x.

Using the equation above, when we substitute in x = 3, we write it as follows:
Usirg £(X)=-2X+5 «— angwhere You 2
F(2):-2(30+5 See X, Pl -
(zy= -~}
Ex 1) | Given f(x) = 3x — 4- determine the coordinates of one point on the line for
T P-0= 2~ -4
«#bﬂ\‘-é;ﬁ | >
f-y=-7 > (=1,-7
K__ 4  sweas Y

Ex 2) | Given f(x) = —2x + 1, find the following;:

a) f(=3) (-2 wre = ~2 (£)+1
H’gz: bl )= -t +
Hy -5

) F(2) D=1 OE
£Gy - -2lon Flx-y= "2 (=)t

= -2 +2ﬂ
£x-1) P ix+3

A2xy = -4




Ex 3)

Bx 4)

Given f(x) = 5x — 7, find the coordinates of the point when f(x) = —12

V
| o BX~—-T e— solve fFov K '\\SMWIQS

+ 77 +7) o é
_,5:535 Bz’lz

X = —| (-1 =12

Determine the slope-intercept function f(x) = mx + b if f(2) = —5 and

f(—6) = —9.
£(2)=-5 3 +he pont (2,75)

P01 S de porny (6,79

so, M=Yz-Y, -q-(-8) Qs -9
Xl')t, - =i, =2 T —-% -8

Eﬁzﬂmx+k>
—E = | o
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