Parallel Lines
in the Coordinate Plane

In algebra. you learned that the slope of a

nonvertical line is the ratio of the vertical

change {the risc) to the horizontal change

{the run). If the line passes through the points

(x;. v1) and {x2, v2), then the slope is given by
Ul

Slope = —

run

Slope is usually represented by the variable m.
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GIXTIUED rinding the Siope of Train Tracks
T

%" CoG RAILWAY A cop ratlway goes up the
side of Mount Washington, the tallest mountain
in New England. At the steepest section, the train
goes up about 4 feet for cach 10 feet it goes
forward. What is the siope of this section?

SoLuTION

Fise 4 feet
rmn 19 feet 0.4

slope =

Find the slope of the line that passes through
the points (0, 6) and (3, 2).

NEL
s! | |
(0, 6) I
\\ -4
\
1 {5, 2/ \
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POSTULATE :

POSTULATE 17 Slopes of Parallel Lines ™ ]

In a coordinate plane, two nonvertical o i
lines are parallel if and only if they have

the same slope. Any two vertical lines
are parallel.

Lines &, and k; bave the same slope.

Find the slope of each line. Is j, || j,?
0




Find the slope of each linc. Which lines
are parallel?

\‘fls ks

L

(LU ED WRITING EQUATIONS OF PARALLEL LINES

----------------------------------------------------------------------------

In algebra, you learned that you can use the slope m of a nonventical ling o write
an equation of the line in slope-insercept form.

slope
intercept
y=mx+b “r P

The y-intercept is the y-coordinate of the point where the line crosses the y-axis,
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m Writing an Equation of a Line

Write an cquation of the line through the point (2, 3) that has a slope of 5.

SOoLUTION
Solveforb. Use (v, y) = (2. 3)and m = 5.
y=mx+bh Slope-intercept form

3I=52}+b Substitute 2 for x, 3for y, and 5 for m.
3=10+b Simplify.
=1=5 Subtract.

p Write an equation. Since m =5 and 5= —7, an cquation of the line is y =5x — 7.

Writing an Equation of a Paralle! Line

Line ny has the equation y = "-;—.r - 13
P
Line #+ is parallel 1o ny and passes through - . --
the poi-nt (3. 2). Write an equation of na. \"‘*-\
- , 3, 2] ]
SOLUTION -
e 1 x
Find the slope.
| [~
]




m Writing an Equation of a Parallel Line

Line ny has the equation y == —%.\' =L

i }]
Ll
Line n, is parallel to ry and passes through \\\ .
the point (3, 2). Write an cquation of n», A :
e point (3, 2) ey Ha , ot
= |
SoLuTIoON 1T -
Find ihe slope. i
Pt

The stope of iy is —%. Because parallel
fines have the seme slope, the stape of i, is also -‘-I*.
Solva for b, Use (v. ) = (3. 2) and m = —.
y=pmx+b
2=-13)+b
R
Imd
Write an cquation.

P Because m = —%and b =3 ancquation of i1 is v = m-!;x + 1

1. What does infercept mean in the expression slope-interceps form?

2. "The slope of line jis 2 and j [| &, What is the slope of line &?

3. What is the slope of a horizonta] ling? What is the slope of a verlical line?
Find tha slops of the line that passes through the labeled points.

4. ¥ I S. ¥ 6.
| L 3
34 0.4

e

»
i g

L .JI
1 1 BUE

i X H r

Datermine whether the two lines shown in the graph are parallel. f they
are parallel, explain how you know.

7. [™¥F —— 8. 37 9. ¥
A1 |B £ =
0 - I NP
1" |0 -‘: (4] \\.‘ | 1 -
o c"' B <L Floa I X
i .. 7 = - ]
1 ¥ W MY i

10. Write an cquation of the line that passes through the point (2, =3) and has a
slope of —1.

3/13/2015



CALCULATING SLOPE What is the slope of the lina?

1. ¥ 1’ 12. ¥ 13. I ¥
Y “1 | x
i ' 2
// 3 -1
-1

] e

1 3 - 1 7

y A 2| & N =2 N X |

CALCULATING S5L.oPE Find the slope of tha line that passes through the
labeled points on the graph.

14. ¥ 15. ¥ 16. ¥
nEnE = e
[-6.6) | 26 (-32,7)4 HER ]
-2 2| -hA | I
-8, -8
{ I |z Py EEE |e L.

IDENTIFYING PARALLELS Find the slopo of each line. Are the lines parallel?

17. YRGB 18. BN
BER 0,
759N "’\ N T{lf ﬂT.T» *
AR 10K | Tz 3
- LN A
_ "1\ ;A,/ |
ALY TN =3 -Bflpli-n-n
BREANEEE I T
19. TID l‘ RIANEN 20. N { ¥ ]
i -l;j: [OF]] L;} ‘Li' ?/ i__
hd b3 |
,.z-l{:“l] Lo
RRARERIANN N 2 e ¥
2. 5] } 18, -1}
W O WE A
2T N 22. gy
- —/) Bl /_‘ *M\:l g n\FQ‘UI'%F
A Y 2N
-6, 21 {... LAl dis _// ] \w I - \ ]
L - 'y | 2 =z
La” } -—//—- bl ] g | 8 -2
ARy 1L [P AN
CHTRT NG
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WaminG EquaTions Write an equation of the line that passes through the
given point P and has the given slope.

6. P0,-6\m=-2  3ILP=39)m=-1 38 P(% 4), m =_-£-

00 -Ym=0  APT-Sm=3 41 P61} undeined slope
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Perpendicular Lines
in the Coordinate Plane

POSTULATE _

POSTULATE 18 Slopes of Perpendicular Lines i

In a coordinate plane, two nonvertical lines are 3
perpendicular if and only if the product of their

slopes is —1. |

Vertical and horizontal lines are perpendicular. 1
product of slopes = 2(-2—) = -1




U IANBD Deciding Whether Lines are Perpendicular

Find cach slope. if'\\\ ;jiiz T
=3zl 2 03 ;
Slope of j, = 0=3 3 10,:}, q I '
- = ™NB
Siopcofj2=-—3-—:—§-_-%=g=9; N it .
Multiply the slopes. e
i WANEN
The product is (—%)(2) = —1.50j; L ja. A3

Decide whether AC and DB are perpendicular.

I l Ay | |
m\i?)l? Ci4,2 |
N _
B ] ™~ ] x

/ lD{s_ Y
B All, -4
A 1]
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GUUTIEE) Deciding Whether Lines are Perpendicular
Decide whether the lines are perpendicular.

. 3 . 4
gy o= ‘) M b R e e
line h:y = Tx + 2 line j: 7 3

Deciding Whether Lines are Perpendicular

Decide whether the lines are perpendicular.
liner:dx + Sy =2 line s:5x + 4y = 3
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(LTE) WRITING EQUATIONS OF PERPENDICULAR LINES

@GR Writing the Equation of a Perpendicular Line

Line £, has equation y = —2x + 1. Find an equation of the line £, that passes
through P(4, 0) and is perpendicular to £,. First you must find the stope, m,.

mysms=—| The praduct of the slopes of Llinesis —1.
—2emy = —1 The slape of £ is —2.
iy = -1- Divide both sides by —2.

Thenusem = %and (x.») = (4.0) tofind b.
yvamet b Slope-intarcept form

0= %(4) + b Substitute 0 for y.;-fm m, snd 4 for x.

~2=p Simplify.

P So. an equation of £ is y = .l,r -2

@GIULIE) Writing the Equation of a Perpendicular Line

The equation y = %.r + 3 represents a mirror. 1/

A ray of light hits the mirror at (-2, 0). Wha /

is the equation of the line p that is /.

Tl
=
13
| rl
»

perpendicuiar to the misror at this point? L

SOLUTION I

S . 3 S ééf A
The mirror's slope is 3. so the slope of p is -3 1

Use m = ~F and (x. ) = (~2. 0) to find b. ‘

0=—3(-2+b

=b Top view of mirror

| 4=

P So.ancquationforpis y = —%.r - %
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1. Define slope af a line.
2. The slope of line m is ---g-. What is the slope of a line perpendicular to m?

3. In the coordinate plane shown at the right, is T
AC perpendicular to 807 Explain. AN
4. Decide whether the lines with the equations ol 1] 9 B b ‘Ez- a
y=2v— land y = —2x + | arc perpendicular. R B T IR
5. Decide whether the lines with Lhe equations ' CENTT

Sy —x = 15aml v + 5x = 2 are perpendicular.

6. The linc £, bas the equation y = 3x, The line £ is perpendicular to £, and
passes through the point £(0, 0). Write an equation of £,.

SLoPES OF PERPENDICULAR LINES The slopes of two lines are given.
Are the lines perpendicular?

—9 1 ey 3 P
Ly =2omy = -5 8.m=3m=3 9.my = .my= -q

10. m1y = -.5;,- my = —% 11 my = —%. nay = —% 12.m; = —I,mz = |

S1L.OPES OF PERPENDICULAR LiNES Lines jand n are perpendicular. The
slope of line jis given. What is the slope of line n? Check your answer.

13.2 14.5 15;—~3 16. =7

17.

WL

| 1 4
18. 5 19. ~3 20. =3
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IDENTIFYING Psgggmmcuu\a LiNES Firg the slope of AC and BD.
Decide whether AC is perpendicular to 8D.

21 K7 22. NP P
RVA N, pd
Bt-3.2] ~I-Veoion 1 osi-vinN | e o A
| ] ] 0130 - (R [x
| / 1 T=lx |t )
A= -7 7 I N
P TA ] Y
23. [T TP 24. X P I
Bi-23N | | A
Cis 1l |+ A-3 01\ | 10 5x
5 -1 g o o ;\1 < 1 1
A2 ] x| 1 z LA NA-2 -2
/”"/)g o, -2 VA
| | {1 Bi-4 34 Ny i |

£ UsinG ALGEBRA Decide whether lines ky and k; are perpendicular.
Then graph the lines to check your answer.

25. line ky: v = 3x 26. line ky: y = ~Fx — 2
linekp y = -‘;‘.\' -2 line ky: v = %.r + 4

27, line ky: y = —%. L 28. line ky: v = %x - 10
line ky: v = :;-.r + 35 line ky: v = 3x

@- UsiNG ALGEBRA Decide whether lines p; and p, are perpendicular.

29, linep,: 3y —dx =3 30. line py: y — 6x =2
linepy:dy + 3x = —1[2 line py: 6y — v = |2
31. line py: 3v + 2v = =36 32. linep: 5y + 3vr = — 1[5

line py: 4y — 3x = 16 line py: 39 — Sx = =33
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LinE RELaTIONSHIPS Find the slope of each line. ldentify any parallel or
perpendicular lines.
33. i\\ ¥ [ 34, l"‘-....__-‘ [13 f |
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