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Florida’s B.E.S.T. Standards for w

Mathematics

MA.912.GR.3.3

Use coordinate geometry to solve mathematical and
real-world geometric problems involving lines, circles,
triangles and quadrilaterals.

Content Objective

Students classify lines as parallel,
perpendicular, or neither by using the
slope criteria.
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Learn vw
Slope Criteria for Parallel and Perpendicular Lines

+ 1
Slope is the ratio of the change in the y-coordinate (rise) to the Y‘ ( ‘
corresponding change in the x-coordinate'(run) as you move from____
one point to another along a line. The slope criteria outlines a
method for proving the relationship between lines based on a Fu
comparison of the slopes of the lines. You can use the slopes of
two lines to determine whether the lines are parallel,

—
perpendicular, or neither. _ —t
Lél = (J/
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Learn '
Slope Criteria for Parallel and Perpendicular Lines

Postulate 3.13: Slope Criteria for Parallel and — Z

) . 3 2
Perpendicular Lines /
Slopes of Parallel Lines L

Two distinct nonvertical lines have the'same slope'if and only
if they are parallel. All vertical lines are parallel.

Slopes of Perpendicular Lines
Two nonvertical lines are perpendicular if and only if the

product of their slopes’is=1. Vertical and horizontal tines are B
perpendicular. h{ja‘k& IQQUP/OMQ_S Ay ‘_i = 2 -
I T I S J
| 3 = T ¥ m(a,, n 1A L0

Example 1
Determine Line Relationships When Given Points

Slopc 6

Determine whether AB and CD are % -~ y‘ (p -;
parallel, perpendicular, or neither for 2t
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Example 1
Determine Line Relationships When Given Points

Step 1 Find the slope of each line.

slope = 22221 where x; # x,
Xp—X1’

slope of AB = =—0r-

3—(-9) 12 3

4 -3
slope of CD = -y or =
McGraw Hill | Slope and Equations of Lines s m;f-ne;i :n??mzem ﬁﬁiﬂm’f&ﬁﬁ
Example 1

Determine Line Relationships When Given Points

Step 2 Determine the relationship.

The two lines have the same slope, so
they are parallel.
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Determine Line Relationships When Given Points l

Example 1

Check

Determine whether AB and CD are 7; - ‘ﬁl — S—7

par%(l Qperp)éndfﬁ%ar gt ngither for ﬁ -
14 13), B(-T1,0), C(-3, (), and 2= ") - 442

). Graph each line to verify 0— |23 --3
yo answer. N

e theg.

—
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Example 1 w
Determine Line Relationships When Given Points

Check

Determine whether AB and CD are an ﬁ@-’
parallel, perpendicular, or neither for L // i

A(14, 13), B(-11, 0), C(-3, 7), and
D(-4, -5). Graph each line to verify
your answer. neither

| Di=4.—5p T |

gﬂo—s—s—}—za 74681012 @x
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Determine Line Relationships When Given Graphs l

Example 2



Determine whether each pair of lines RAREP
is parallel, perpendicuiar, or neither. nv,i;t&e 4'5'{5,?, %&
0l 4

a.RSand TU E‘é—ﬁ’ _}___ S'

%
L A A =
= b-3 3 .
S 0 -
W&M (NJ cproeel O

-2.};7_/_ \/
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Example 2
Determine Line Relationships When Given Graphs

a. RS and TU T T
3 .
Step 1 Find the slope of each line. H_4_k:2 ’g&a,n
slope = 2222 where x,; # U, 0)
P Xy—2x1 4y Tl ‘-a-y'aég\z 76 EX
M (= P
slope of RS = ~ 3) 20 op2 '5{8, -3)_¢
6—(-8) 14 7 -
. 0-6 6 3 [ X
slope of TU = e —or—-
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Example 2
Determine Line Relationships When Given Graphs

b. EF and DG % [ [ [

Step 1 Find the slope of each line. Ti—4,

2271 where x; # x, ;
X2—Xq

PR 4 £ 7 K‘||_.d

slope =

%] 2
|
= O D
N
(27
|

— o
sy




slope of EF = — = — - R(—8, —3)_g
6—3 3 e

5-(-1) 6 __3 | X

-2 127

slope of DG =
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Example 2 “
Determine Line Relationships When Given Graphs

Check
Determine whether the pair of lines is y _
parallel,'perpendicular; or neither. j_r:: 3 y’ -
verkeQ Liag Y= | et s /20
X = X-int i t e
Slype. (ndetred %\ 0 Slope
— = 0

%
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Learn w
Equations of Lines

The equations of horizontal and vertical lines involve only one
variable.

Key Concept: Horizontal and Vertical Line Equations

The equation of a horizontal line is y = b, where b is
the y-intercept of the line. | .
The equation of a vertical line is x = a, where a is .
the x-intercept of the line. [

IWES

4
Y

When given the equations of two lines, you can compare the equations
determine the relationship between the lines.
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Example 3
Determine Line Relationships When Given Equations

Determine whether each pair of lines is parallel,
( p ipendlc 2é.z-.!r or neit er S "QL

)j%(— : | |
—0——-x it (2 C
b.y 3; x=1 erpmj'%,, mﬂm %90 F‘ (
c.y_—5=—§(x+2);y:—%x+2l00f

d. ’mﬁﬁy 1_—x+2) V\{/W

e.x=-2;x=4 [00‘/
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Example 3
Determine Line Relationships When Given Equations

a.y=3x—2;y—0:—%(x—2)

slope-intercept form point-slope form

y=3x—2 y—0=—1x-2

T— slope —+
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Example 3 |
Determine Line Relationships When Given Equations

b.y=3;x=1



The line y = 3 is a horizontal line. The line x = 1 is a vertical line.
Vertical and horizontal lines are always perpendicular.
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Example 3 w
Determine Line Relationships When Given Equations

c.y—5:—%(x+2);y:—%x+2

point-slope form slope-intercept form
y—5=-3+2) y=-3x+2
slcvpre;'*k
. 3 . . .
The equation y — 5 = — (x + 2) written in slope-intercept
. 3 7 . 3
formis y = =Tb s Because the slopes of both lines are =

and the y-intercepts are different, the lines are parallel.
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Example 3 w
Determine Line Relationships When Given Equations

d.y=2x+3;y—1:%(x+2)

slope-intercept form point-slope farm
yp=2+3 y—1=12k+2)

f slope +
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Example 3 w
Determine Line Relationships When Given Equations

e.x=-2;x=4

Both lines are vertical with undefined slope. Vertical lines are
always parallel.
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Example 3 w
Determine Line Relationships When Given Equations

Check
Determine whether each pair of Iines is parallel perpendicular,

or\geltfzﬁ{ib(/) WU('HD /‘e,uf’b‘ PU‘QPWQ«L«»QA&

a.y=3x-09; ——x+
V Wﬂ)d-b
by——x——y—l—— +.3)

c.x=-3;x=4 \PM S% %: %-X -[”
pora L
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Use Slope to Graph a Line 510006 &ECQ—:TQ

DESIGN Valentina is designing a park N
using grid paper. She wants to build a 3 L E
sidewalk that connects with the ¢V z b
fountain at P(0, 1) and is perpendicular RS
to the existing sidewalk that passes '
through points Q(-6, —2) and R(0, —6).
Graph the line that repre ts the new
sidewalk. Zvyl ~ _-;—
b ¥ O=F Q 6" 3
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Example 4 w
Use Slope to Graph a Line

The slope of the existing sidewalk, be is [T ] LT TTTT
—6—(-2) 4 2 T ]

= —=0r —-. | '
0—(—6) 6 3 .
=iy o =
N P

Because —g (%) = —1, the slope of the line SRSt

¥ %

J
of

i
)

4
S o

perpendicular to (Q_R) through P is % , BN

- Ei=)
7 ‘/ z
AL -
J(

| i 2

/

F

Graph the line that represents the new
sidewalk.
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Example 4 w
Use Slope to Graph a Line

Step 1 Use the slope.

Use the slope of the line perpendicular to ?Tﬁ to
find another point on the line that passes through




point P(0, 1).' From P(0, 1), move hp 3 units and
then right 2 units. Plot a point at this location.

Step 2 Graph the line connecting these two
points.

The new sidewalk will pass through P(0, 1) and
the new point that you plotted.
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Example 5
Write Equations of Parallel and Perpendicular Lines

5/ Write an equation in slope intercept form fg the - m
ofz line parallelto y = ——x + 3 contalm 0 _ . 8(3),;

E ~— Y
! S—é(j':f%@:é& %L ~5x+'
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Example 5
Write Equations of Parallel and Perpendicular Lines

The slope of y = —%x +3is —%, so the slope of a line

parallel to it is —%.

y=mx+b Slope-intercept form
6:—3(—3)+b m:—%and (x, y) = (-3, 6)
6 =cdb Simplify.

e

175 = b Subtract % from each side.



So, the equation is y = — ix + %.
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Exampleck XTI
Write Equations of Parallel and Perpendicular Lines

Check SML/Q

Write an equatlon in slope mtercept form for the line parallel S}Oﬁ

toy——x+ contamlng y —m( X— X )
= xtb K‘J: j ! > (
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Example 5 w
Write Equations of Parallel and Perpendicular Lines

Check

Write an equation in slope-intercept form for the line parallel
1 5 . 3

toy = SX+3 containing (E’ 1).

_1 1
y—zx-f-4
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Exit Ticket XTI
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3-m

vvrite tne equation or tne ||ne§araue| 10 tne given 1ine ana
containing the giv i

NEFIREXCR.

31'9{*25’:6 4, 3)

m| ¥
A X-

Write the equatlon of the line perpendicular to the Tven line and _\
e
containing the glven point.

3. 1;§7x+4y-+(§ (32 =

12 4.4x-ly= 98 -6) Lj W”d/b

‘3“—%« ~>< 533
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tion of the line parallel to the given line and
containing the given point.

1.y=3x+2,(1,2) y=3x-1
2. x+2y=6, (4, 3) y=—§x+5

Write the equation of the line perpendicular to the given line and
containing the given point.

3.-3x+4y=16,(3,2) y=-3x+6
4.4x-y=09, (8, -6) y:—%x—fl
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