Name

5% Parallel and Perpendicular Lines

OBJECTIVE: I can determine whether lines are parallel, perpendicular, or neither yo write equations of parallel lines and

perpendicular lines
@ ) Warm-Up
. y
A
Copy the graph shown at the right. Can you draw a line that will /
not intersect either of the lines in the graph? If so, draw the line. 4
If not, why not?
Can you draw a line that will intersect one of the lines in such a
way that the intersection forms four congruent angles? B \, / 5
If so, draw the line. If not, why not? h <HEAL Pz HE! -
-2
-4
Y
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Essential Understanding

Essential Understanding You can determine the relationship between two lines
by comparing their slopes and y-intercepts.

J Key Concept: Slopes of Parallel Lines

Words Graph
Nonvertical lines are parallel if they have the same ]
slope and different y-intercepts. Vertical lines are
parallel if they have different x-intercepts.

Example v s/

The graphs of y = 1\ +landy= %x — 2 are lines

that have the same slope, % and different y-intercepts.
The lines are parallel.
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#1 Writing an Equation of a Parallel Line 2 2
: r-
X

A line passes through (12, 5) and is parallel to the graph of y = %x - 1. What equation represents the line in
slope-intercept form?

Z 9
e Ba sl — M, = 5 poek QI v gt shye form

Y- Yo = m(1_1'>

y-(5) = E)~ ’(‘Q>
f-5 = %L"L"Z) &_—@\';—Lr'\buk ‘%

-5 = $x - %
o
f5= %% -5
b otk sAes
== %’1—8 w— A3 O
& s
i
Y= %'}L -3 —the arap}: ol Y= 5 *+~3 passes Yo gh
L\‘L.;’) and TS ?ara.\\t.i Lo the ac-a.p\-, o_g
y= 4% —|
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Your Turn to Work it Out

1. A line passes through (-3, -1) and is parallel to the graph of y = 2x + 3.
What equation represents the line in slope-intercept form?

w= Z = -

% —yy = m ¥ ~.)

prot = d"?’ I-l) T

wts 2D T )
yorsalees)
Yy = o'l-y.-+t?

‘{l: dv+3 - —

Yo = AL +S 6:2% + 5
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Concept Understanding /‘_:\5?

You can also use slope to determine whether two lines are perpendicular.
Perpendicular lines are lines that intersect to form right angles.

Z Key Concept: Slopes of Perpendicular Lines

Words Graph

Two nonvertical lines are perpendicular if the product
of their slopes is — 1. A vertical line and a horizontal
line are also perpendicular.

Example

The graph of y - %\ | has a slope of %

The graph of y = —2x + 1 has a slope of —2.
Since %( -5 =EB the lines are perpendicular.

Two numbers whose product is@are opposite reciprocals. So, the slopes of perpendicular lines are

opposite reciprocals. To find the opposite reciprocal of - % , for example, first find the reciprocal, - %.

i e 4w 3 _4 4 . p . 3
Then write its opposite, —-. Since - — # —= -1, —-is the opposite reciprocal of - —-.
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#2 Classifying Lines '2_ " /‘;‘
H i

Are the graphs of 4y = -5x + 12 and y = % x — 8 parallel, perpendicular, or neither? Explain.

4 = —_5.1‘ "".E_ = %1-— %
2+ % A 1
A
W, = 2
!
-5
M1= s
Vo éo.ivcrm'ine T.R_ "H'\Q..\} Ol 'Pex?on'&?dkor, m\s\‘\‘i?\& Ml . M2_
7
H\ HL: .
T . 4 - 2=
B T - L

A “hts r\QsH-T e edicoles At
Ahose_ Yws _%.,,.e}.—rms ore
r\;e,r?e“é.ro.\s\ o
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Your Turn to Work it Out

[ 2. Are the graphs of the equations parallel, perpendicular, or neither? Explain.

3
ay=_rx+7and4x-3y=9

o =+ Hy—3zu =14
V=43¢ + el ) i
-3 =_iy_+j
m\'-‘-:.zT: —_“:ks_ -3 -3
)
= B S
4
M= g
W\, E H'L
3.,.4.%
4" 3 Iz

-—3\_‘2 fOQL Rt ~en 'L-.'\'I-e\’-
?om\\«.;3 nor fewd-c-d\""

b.6y=-x+6andy= -Lx+6
by=-%*b =T e
- T &
_
y=hr s | Mm%
=2\
= "%

These e Smek are '\:'oca-\\t\.
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#3 Writing an Equation of a Perpendicular Line 0o

J
Multiple Choice Which equation represents the line that passes through (1_2‘, é.) and is perpendicular to the

graph of y = %x -1?

Y=%x+10 y:3x+10 y=—3x-2

n = _.\3->\/'é>—_l}\_:'étp e ti-i)
b - ()= (AL -GY)
Posthive?  odA y-d = -3 (+- 2)
"eﬂ‘“e \‘_:}f -’61::
y= 3% >0
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Your Turn to Work it Out

3. A line passes through (1, 8) and is perpendicular to the graph of y = 2x + 1. What equation represents
the line in slope-intercept form?

15214—(

- e S q-ﬁ\:m&i—'K-)
WS SRET s y=(2) = (D[~ ()
A ~1—=b=—’}(7"‘_:>
Togdive 7 0dd Y-s= "z¥* %

mﬁd‘h\‘c +9 .

-
Y=-3v + =




