Horizontal and Vertical Lines

9. Calculate the slope of the line pictured below

10. Calculate the slope of the line pictured below
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11. Graph the liney =2 12. Graph the linex =2
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Conclusions:
Equations of Horizontal Lines... Equations of Vertical Lines...
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Practice 8 — Horizontal and Vertical Lines

22. Graph each of the following lines, determine the slope, and determine the equation:

Example 1: Passes through (-2, 4) and (-2, -1) Example2: Passes through (0, 3) and (-3, 3)
Yy Yy
4 41 } '—5
) . N
7(: T 2 21
: 1
4 -3 1 1 2 3 4 * 4 3 2 1 1 2 3 4 *
-1 14
2+ 2]
.,3~—- ‘3-.
|
L ad
m= UV\C&?\V\AO\ Equation = )( = ’Z m = O Equation = \‘ = 5
a. Passes through (3, 4) and (3, -2) b. Passes through (-1, 0) and (5, 0)
Y " Yy
44 4
3 /\/X - 5 3
21 2
=0
i1 ‘ 1 .
4 3 2 1 2 3 4 N4 3 2 4 12 3 a4 7
.14 a4
w24 w24
34 3+
4 5 4
m= Uv\dr;{;\\/\d Equation = X~ 3 m= C) Equation = \‘ =0
c. Passes through (-2, -2) and (-2, 3) d. Passes through (-4, 1) and (-1, 1)
) y y
A
st /Q. at
34 - 34 4
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a5 b 1 1 2 3 4 e 5 5 1 1 2 3 4
- 14 14
b 21 21
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m= UV\U&%V&& Equation = >( = ’7_ m= O Equation = \% = \



23. Determine the slope of each of the following lines (Hint — you do not NEED to graph):
a. Passes through (3, -4) and (-8, -4)

m =0
b. Passes through (3 -4.8) and (E, -3.9)
wm = vt §1 wedk
c. Passes through (-7.2,9.2) and (-3.5, 9.2)
m=0
d. Passes through (§_.§, -3.5)and (3.5, 3.5)

= v v -

24. Determine the equation of each of the following lines (Hint — you do not NEED to graph):
a. Passes through (0, 4) and (-5, 4)

\]:L\

b. Passes through (-2, 8.4) and (;2, 90)

X = —2
c. Passes through (3.5, 5.6) and (3_,._53, 1.2)
%= Bl
d. Passes through (9.3, 6.7) and (-9.3, 6.7)
\ = 6.7
e. Slope is undefined and it passes through (5,6)
X=9

f. Passes through (-3,4) and has a slope of 0
V=4
g. Is horizontal and passes through (3,2)

h. s vertical and passes through (-83.4, -17.2)

X=-83.4
\Y; H N
25. Determine whether the following lines are vertical, horizontal or neither:
Ha y=5
Vb x=-34

\Vc. Passes through (7.8,4)and (7.8 4)

Nd. Passes through (5.73, 4.02) and (6.73, —4.02)
Ne. Passes through (6.5, 4.2) and (-6.5, —4.2)
H f. y=45



lines are two lines that will go on forever and never meet

A

For example, the reciprocal of - is -

lines meet at a right angle (90°)

Reminders:

o

(or multiplicative inverse) is when you take a fraction and flip it upside down

Mini Practice:
Number Reciprocal
- 7
[ R > 1
2 ’ 3
3 - > 2

A negative reciprocal is when you take the reciprocal of a number, and then change the sign

For example, the negative reciprocal of ~ is — or -2

To find a negative reciprocal:

1. Write the number as a fraction

2. Flip the fraction upside down (switch the numerator and the denominator)

3. Change the sign of the fraction. If it is positive, make it negative. If it is negative, make it positive.

Mini Practice:
Number Reciprocal Negative Reciprocal
= i ’l T_\_
> \ 5 5
. =& - A
6 = 7 -6 6
1 El 5 :-5
5 \ I
=3 | el
4 =3 3
_ 134 ,_\,_. Zl’ = 1 L
13.4 T 3.4 ‘3.L_| - (/07 l(o of
| {
s | -\ |




Parallel and Perpendicular Lines

13. Graph the following lines on the same grid:

14. Graph the following lines on the same grid:

=2 e
y=2x+1 y-3x+1 and y=5x 2
y.
t X
4 -
\1:2><H“'

What do you notice about the way these two lines look on
the grid?

—\/\/\L\{ ave fﬁ'/ﬂm

What do you notice about the SLOPES of the two lines?

What do you notice about the angle that these two lines
cross at?

Tl/uuf cross at a 90° a\/\\CJ(L-
Ty are P@f})emdiw\o\{-

What do you notice about the SLOPES of the two lines?

- - - Mgah e
My ane s bio?c of lme 1 % v:;?m SRH\\S
M sma oS

m\f anL of ling 2!
negechut \C‘e,c'\?mcq\g

Conclusions:

e Perpendicular lines...
Haue  the samk Slope Nawa s\o?e,s et ane
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Practice 9 — Parallel and Perpendicular Lines

* Since
b can
be any
nuwmper,
ool
answe/
wmay be
difrenent

26. For each of the following, find the equation of a line that is parallel, and a line that is perpendicular:

mz=5-2 3

qv1
\f= ﬁx *\O
5’1—?(HB+\9
43 -
I

gt

Parallel Perpendicular
Example 1:y = —4x + 2 N=~Ux +or SR ol e B ay L
= —Yyx + 3 er b\" . o ‘
\ = '%Y*’L{,..QV\\X\MEM \l: T,‘X+\ \{'qx\'al \{:qx+-3¢
. | Example 2:y =5 ¥ any worizeatd | X = | amy - ver ¥ eal
(this g is horizonta\) y; 7 e X =2 e
VL X =3
y=-3x+4 \
\‘:—5><+ZO \[:B-X*Z’S
y=2x-5 i 3
3 = - = — +
NG x 42 = 5 X \
A line that passes through
(4,5) and (=7, 2) \J*f_x ~ 1 \ - L;ix +19. 2
')

A line that passes through
(-3,-2) and (-1, -6)

m=-2+6 _ 4 _7 \{:’ZX’q \[:?X
-3+l 72
\"-‘Zxr\g
_é__,zt/\)*\o
6= 2+Y%
8=
\‘:'27\ ’-%
v=-d w:!@ X =10
x=3 )(’Z B (8
\1/
y=4x-2.5 ~ —|
= 4 =5 peze s
N=4x 3 N g% 7
=Zx=10 —
N Yinh‘f’; \(:QX’M




k. | Aline that passes through
(0,-3)and (9, 17) ~q

mrzii—‘%—o \/:Zfox+ﬁl \{:—2-67(—1

\| = < +‘9
= 22 x
5, %(0)\'\9

,B;b

PRy L o e

\=s S

I. | Aline that passes through [
(4.5, 6.7) and (2.3, -4.1) 5 _ \| = L
oo NEE S S I M
y.s-2.3 2.2 I

b1 54(45)1Y

1603 ), -|5.31=b
|8

\= ll?—x 15539

27. Conclude whether the following pairs represent parallel lines, perpendicular lines, or neither, and state WHY:
Example 3: y=8x-15 and y=-0.125x+3
Not pacallel since 8 # —0.125 g=2 5 =L .-0125
P 1 8 S -0.125
Thay et ‘qultd since ueg Hue medpinel o4 8B -0

a. y=%x—3 and y=§x—4 d. | y=4x and y=%x+8
Neitur, one 4 # 5, & ¢ Neituer, since o 747, i e
v\ﬂﬁaﬁu& V\-Qc\\()vb(a\ ofF —%‘— ey ’(’), V\&jcﬁ’\\kl V\Q(\YND(C(\ o% H 'S ﬁ/q/
L A
ho+ 3 o+ m

e. |y=3x+2 and y=-3x-1
Newar, siae 3 7 ’5/ % Wf
\/\Libkﬁ\/vk (‘Q(‘\O\/Q((A\ ot 30 ’/5-(

hot 3

b |y=-3x+10 and y=3x-14
P(rpend[cu\qf , Sice V\ijaﬁWv
mdeca\ of -2 is ,\3_

¢ |y=05x-13 and y=%x+6 f. | y=-2x+12 and y=13-2x

qu“ell swite 0,9 - 7‘ Porallel since -2 =-2




Using parallel and perpendicular lines to analyze lines and triangles:
Example 4: Line AB passes through A(0,4) and B(3,2). Line CD passes through C(6,0) and D(4, -3).

a. Plot these points and draw the lines.

A
b. Do these lines appear to be parallel, perpendicular,

or neither? Explain.

% " Perpemd'\cu\a\’, TUUU{ C‘qu( o waet
‘ N V\ ;
\R 3 a¥ a 90 « jl
B c. Find the slopes of the line segments.
i [ AE . M: i-\-;z = /Z‘
S ‘ i 0-3 -3
¢y > m= 23°_ 3.3
4-¢ -1 2

A 4

d. Explain how the slopes can be used to conclude whether these lines are parallel, perpendicular, or

ither. ; : ‘ 2 = 3
Take M"e'ﬁé}m of AB and Rad Hu wugahue \uoyvbcq\i =1 3 /7

Since  thae vujqb\,u M(i?mcq\ of AB s e saus s O, Ha  two

Fuas ane Fef\)er\dicu\ar.

28. Atriangle has vertices A (1, 2), B(3, 8) and C(6, 7).

a. Plot these points and draw the triangle.
A

u b. Does this appear to be a right triangle? Explain.
© Nes. L ABC am)e_avs » e qo°

: c. Find the slopes of the line segments that form this
N triangle.

« N 4 z .[1 b S S I 4 R 9 11} > Aﬁ - m: %
| 4

BC = m= 5

AL — W= 1

]
£

1

A\ 2

d. Explain how the slopes can be used to conclude whether or not this is a right triangle. Is it?
1t any L Ologes  ank quﬁw MC(E mals of eachotur, Hun
s a right Aviangk .
dince S\o€® of TAE and BC ane e bt MC‘PVO wls of
QQCW(, Hais B a f\j\/ﬁ WI\WSL('



Standard Form ’ t

We’ve talked about equations of lines in Slope y-Intercept Form: y = mx + b. Sometimes we will see equations of lines in
a different form, called Standard Form, which is:

and are variables

A +B +C=0

A, B, and C are numbers

® A, B, and Care integers (positive or negative whole numbers)
A cannot be negative

e Aand B cannot both be zero

15. You are given the equation of a line in Standard Form, which is: 4X + 2y =10 = 0. what is the equation of this
line in Slope y-Intercept Form?

To find the equation of this lineiny = mx +b form, you need to rearrange to isolate y.
4x-2y-10=0
I -2y c2y-10 =0+ 2y

Ly —10 12\\{
2

16. You are given the equation of a line in Slope y-Intercept Form, which is: Y= —=3X + 5. What is the equation of this
line in Standard Form?

To find the equation of this lineiny=mx +b form, you need to rearrange to isolate 0.

SN
y=T3X+g
Y= 5% g -y

/— —
(1) (0 ("3 ~ 2 -y)€r2)
O=8x-9+ IZ\/

O = 8x +12y -9
o Bx+12y-4=0




Practice 10 — Standard Form
29. The following equations are in Standard Form. Convert them to Slope y-Intercept Form.

a. 5x+6y+12=0 f. 9x+17y-14=0
- =5 L
= P X ,k —
\ ¢ | |17 X
b. 7x-2y+1=0 g. 16x+34y+300=0
-3 150
- 7 = ’ﬁ X T F =
\’ 2 X ’Z— \{ } T 17
c. x-5y-2=0 h. x-y=0
l Z
=5X"5 N %
d. 9x+4y=0 i. 15x+35y-70=0
-9 ’ g
= X XL
YA N7~
e. 8+3y—-13=0 jo 4x+y-17=0
-9 (3 =
- = — 5= +17]
y 5 X r3 f 4x
30. The following equations are in Slope y-Intercept Form. Convert them to Standard Form.
a. y=12x-4 f. y=-15x-7
2%~y ~ Y=o 5x ry 120
7 3
b. y=-3x-1.5 g. y:§x+;
BX*’\]*\’S:O LH)(’SQD\}‘VZLFO
c. y=§x—4.6 h. y=4x—§
SO 2% -3y -2 =0
21 9
d. y=§x—5 i y:—;x—E
LJX’éjl'éiO Bx +1oy+ =0
e. y=45x-13.2 jooy= -2

‘—{5><—IO\{~|?>7_:O 3X~Q\/—7:O



Graphing from Standard Form

The © of an equation is

the point where a line crosses the y-
axis. It is also known as “b” \\

A y-intercept always has an
, So it takes
the form (0, y)

The coordinates of the y-intercept of
this line is

The other intercept is called the

: / x-intercept

An x-intercept always has a
y coordinate of 0, so it takes
the form (x, 0)

D
18, B N

The coordinates of the x-intercept of
this line is (3, 0)

17. Graph a line that has a y-intercept

of 2 and an x-intercept of -1.5.

What two points are you given?

( OIZ )a“d (—\'51 C))

y-intercept

x-intercept

18. Given the equation 2x -3y +6 =0,

graph the line by finding and plotting the x-intercept and the y-intercept

For your y-intercept, you know that “x” is 0

2x-3y+6=0 y
2o) =3y + 6 = 0 " 1 )
-3y ¥ 6 70 3- x=3y+6=0
-3\1k3)\1’¥6:ok31 _ :
ﬁ:%* — 2= (O,Z) /
For your x-intercept, yo% know that “y” is 0 / 1 ad 1231
2x-3y+6=0 K 24
2y - 3)+6 =0 ol
2% +b = O |
2x+6—-6=0 76
7%= ¢
o 2
=5

</5IO>




Practice 11 — Graphing from Standard Form

31. The following equations are in Standard Form. Graph each line on the grid at the right by finding the x and y

intercepts. LABEL each line.
a. 2Xfy+5=0
(0,3) + (25 0)

b. 2x-3y-12=0
(0,4) + (b, 0)

c. x+18y-9=0
(0,09 % (9,0)

,1'2\\ ¥ 1A= 0

3)(/8# +24=0

d. 38x-22y+209=0
(0,lo) + (55, 0)

e. 3x—-8y+24=0

(0,3 €8 o)

Er\/h ’%\\ =\ =0

"Wx+\8\,»%:o

32. The following equations are in Standard Form. Graph each line on the grid at the right by finding the x and y

intercepts. LABEL each line.
a. 4x-y-8=0
CO/ ’@) 2& ( 2 / © )

b. 15x—4y+30=0
(0, 1.9) + (=2,9)

€. 7x—4y-28=0

5% =4y + 300

(-8°0
thx

x4y ~28=0

3x—2y»6;0

(0,-7) * (4,0)
d. 3x-2y-6=0

(O/ ’3) ‘ <Z/O>
e. 20x+17y+170=0

(0,-10) 4 (-85, 0)

Y

20N

; 20 41Ty +170 =0



Word Problems in Standard Form ’ :

When we’ve written equations from word problems in the past, we’ve typically selected an independent variable and a
dependent variable, then written the equation iny = mx + b form (Slope y-Intercept Form). Word problems that have

variables where there is NOT a dependent variable and an independent variable are best written in
Standard Form.

19a. You are in charge of buying the burgers and hotdogs for a party. You have $60 to spend. The burgers costs $3 each
and the hotdogs are $2 each. Write an equation that relates the number of burgers and the number of hotdogs that you
can buy.

Ly b be nombar of bcr?uf

Define your

variables: Ly h be wnuwler of ho*d»Of)-S

Create your 3b + 2h =40

equation:

19b. Convert your equation to Standard Form.

3b+ 2h = 60
A +r2h-60 =0

19c. Graph this relationship by finding and plotting the x- and y-intercepts.

Find your y-intercept: (4 . | otdoes for O buchLrS) Amount o} 'bura}ug andh hooloys Yor $60
¢ | | | T
3bt2h = 6O }zs i . ; .
3(0)+ 2 = 6O ” N | ,
2h =60 ” \\ | NEEN
LI N
-2 (0,30) e CTNTHH
hu*(\lfjﬁ ] ! \
Find your x-intercept: (+ ¢ bu(?(rs br 0 WHODS) 2 — 1 \ T T
3b+ Zh = 6o nEN l \\ | |
3bt2(0) 7 60 5 EREE \’3\01'4,\4 '(;,O:o
3bh = 6o O N
- — { ! I 1 I N
3 3 ) . 2 :4 b ; 10 :;_ 16 e 2Yo 22 ;q 2% 2“5 3;
h= 20 (20/ 0) # of hureass,
19d. Using your EQUATION, determine how many hotdogs you can buy if you buy 15 burgers.
= 60 ,
5(2? s - S You ol by T horclags
45+ 2W = 6o N V\/\/OVUL\f e ()l/(i()_

215
%L 7 h=T.5




Practice 12 — Word Problems in Standard Form

33. You are buying $48 worth of lawn seed that consists of two types of seed. One type is Ryegrass that costs $4 per
pound, and the other type is Bluegrass that costs $6 per pound.
a. Write an equation that represents the different amounts of Ryegrass and Bluegrass you can buy. Define
your variables.
Define your variables:

Let _r be ﬁo% ponads ot R\{qusg
T J

let_ b be " of (l)oor\ds ot %\veﬁvc\ss

Create your equation:

e + Lh =48

b. Convert your equation to standard form.

Ax+By+C=0
Yr +6b = 48
¢ +bp -8 = 0
Amonds o Q\{QB\MKSS anck leejmss
FNore: Tk c. Graph this relationship by finding and 1 ,
T plotting the x- and y-intercepts. vy '
doesw't Whatter & 1
ot T
wwiwr 't Find your y-intercept: ¥ 2 '
of Vbt i . ) )
. 4(o)+ €y - 48 0
Jour \' i
Lhb =~ 4% o
& G L |
\Q = 8 ;/é L \\\ . i
> 1 |
Find your x-intercept: & g N
Yr + 6(0) B4 B SN
de =48 + T | [ iClotue=0
1 1 o i N T,
=12 2 Yy ¢ 8 o 1z oy

¥ of posnds of Pyegiusy
d. Using your equation, determine how many pounds of Bluegrass you can buy if you buy 3 pounds of

Ryegrass.
Hr + G = 49
43+ 6 b = g
2+ Gl yg Mo <ot buy G pounds of Bluegrast
Lo = U8 -2
h= 36



34. Your grandmother made 240 oz. of jelly. You have two types of jars. The first holds 10 oz. And the second holi (
12 oz.
a. Write an equation that represents the different number of 10-oz. jars and 12-oz. jars that will hold all of
the jelly. Define your variables.

el £ be tue ®* of 002 jars

L {
. ) avé ’SD( Q
ter 3 be fw*‘ofr\zoz )q{s' » ) ) \
' | i [
0§ + 1Zs = 240 2 ] ]
24 { ‘ l
| | |
b. Convert your equation to standard form. § 2 , i ;
/j | !
T 1 ' I
Iof +12s -240-=0 ol | ; -
0 AN t -
N i RN | r . N
D —
5 N ;
c. Graph this relationship by finding and & ’ | | |
plotting the x- and y-intercepts. 3 ) & O ¥ \2s—2490<0
! Ly
1C = 2('{ o Yy & w29 29

=y B 5 Doz Jars

35. You are buying $30 worth of birdseed that consists of two types of seed. Thistle seed attracts finches and costs
$2 per pound. Dark oil sunflower seed attracts many kinds of sunbirds and costs $1.50 per pound.
a. Write an equation that represents the different amounts of $2 thistle seed and $1.50 dark oil sunflower
seed that you can buy. Define your variables.

Let  t bhe amaht of dnishle seed

Lo ‘ ol sunf lowrr seedh
td Wk oomguar of duk o P

24 + 1,504 = 30 - ]
<]
b. Convert your equation to standard form. 2 29 +
L}; {
2t +1.904~30 =0 A 10 L]
’,—OZ
le
z X
3 2
N
c. Graph this relationship by finding and ‘—‘5 2
plotting the x- and y-intercepts. e
<
. g M Gk {.6dd%ofo
t= 15 3 1S NEN

8 iz b 20 29 2%

(6]
d = 20 i
amoont  of  Hasrl swed



36. A 100-point test has x number of questions worth 2 points each and y number of questions worth 4 points each.
a. Write an equation that describes all possible numbers of questions that may be on the test. Define your

variables.
Lty x b & o 2z pnl gudshont

le y koot Y potni- q ursdions

Zx + Yy =100
b. Convert your equation to standard form.

2><+Lt\*'lOO-Q

c. If you have 24 questions worth 4 points each, how many questions will be worth 2 points? Use your
equation to solve.

2%+ Ly = 100 c e will hae 2 Rpoiat qustions
2% +H24) = 109
X =2

d. Graph this relationship if you feel that you need extra practice graphing.

37. Louise has $36 in five-dollar bills and loonies.
a. Write an equation that represents how many of each denomination she could have. Define your
variables.

Lt § be ¥ of Su-dollar ills
Lt ¢ e * o loonies
Sf + ¢ = 36

b. Convert your equation to standard form.

5+ c -36 =0

c. If Louse has 2 five-dollar bills, how many loonies does she have? Use your equation.

(=26 S has 26 leowies.

d. Graph this relationship if you feel that you need extra practice graphing.



38. The store at which Andy usually shops is having a sale. Roast beef costs $4 a pound and shrimp costs $10 a ’ t
pound.

a. Write an equation to describe different possible combinations of roast beef and shrimp that he can buy
for $96. Convert your equation to standard form.

et ¢ be  amoont  of veust beek
Wt & ke amouat of s\/w{m?

Yr + 105 = 9¢ — Yy + 10s - 96 =0

b. What is the greatest amount of shrimp he can buy? Use your equation.

S5=9,. ¢ J He  wnt \:‘\)\’ 9 povncis of %hw‘\/\/\P.
C. Graph this relationship if you feel that you need extra practice graphing.

39. It will take 20 points to make the playoffs, the hockey team coach told the players. “We get 2 points for a win
and 1 point for a tie.”
a. Write an equation to describe the numbers of wins and ties that will let the team make the playoffs.
Convert your equation to standard form.
Ly w he * oF wins

Lt + e * oF trs
2wt £ =20 — 2w+ t -20=0

b. If the team wins 7 games, how many tie games will need to occur? Use your equation.

t: é) TW\’ UU\\\ uLech (/) +\Q ja(/mg)
¢. Graph this relationship if you feel that you need extra practice graphing.

40. The perimeter of a fenced rectangular area is 75 m.
a. Write a linear model relating the length and width. Convert your equation to standard form.

Lt L he '\fLV\jj(A

LY w be widdla

AL+ Aw =75 — 20+ 2w-79=0
b. If the length is 5 m, find the width.

w= 32.5 S Tue widdle 0 22 .5 .

¢. Graph this relationship if you feel that you need extra practice graphing.



