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Parallel Lines Notes

L Slope

Y-ihbebceph

Slops-lhtiehaspts Form

_ Y2 "W
Xl X]

(0, b)
T

F(x)=mx +b

=0 or Y= mX+b
X X Y
Example 1: Write the equo’rion of aline that passes through the points (-4,-6) and (0,10).
0= ey Y-intercept : (0, (0)
" 0-"4 H

Y= dxrio]

Example 2: Write the equation of a line that that has a slope of -2 and passes through the point ( 7, g)

M= -1 \j”lX"HO &\df;,leé]

01"" “2-1) +b

! o pe s

e Twolinesin the same plane that never intersect (symbol for parallel: lI) ¢

Pardllel Lihes

e If two lines are parallel, they will have the Sm VW (’) slope.

Example 3: Find and use the slopes to determine if line A is paraliel to line B.
S X Y
Line A: Passes through points {3,’% and (-5,-1)

Line B: f(x) = 4x - 2

Slope of line A Slope of line B Parallel?

W\LI NO
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XY

Example 4: Write the equation for the line that is parallel to y = éx + 7 passes through the point (4, 1).

mﬁ,L W:%X+b

(5 2 .
| 1= ()b B”"ﬁ"x‘"
= 2L +b
-1-1  ph=-

Example 5: Determine the equation of the line paradllel to the line graphed below, that passes through the
point (15, 7).

x Y = ==
L F=5(16)tb
) “}%E5+b
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Example 6: Determine the equation of the line paradllel to the line graphed below, that passes through the

point (6,—7).
" Y m= -7 Y=-21x+b
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Parallel Lines Practice

1. Find and use the slopes to determine if line A is parallel fo line B.
XY
() Line A: Has a slope of 2 and passes through point (5, 6)

) X ‘f X Y
Line B: Passes through the points (12,1) and (0, —2)

Line A: Livie P
m=2  m=-21-1_-5_1

0-12 -12 H

2. Find and use the slopes to determine if line A is parallel o Iing B.

. ; . L KY XY
Line A: f(x) = Sx—6 Line B: Passes through the points (2,7) and (—4, ~2)
~1- :f' . A _ A
-2 me =t -1 - 3
) -H-2 - 2

() (TﬂglpameU

3. Determine the equation of a line parallel to y = —8x — 10 that passes through (-2, 14).

Y
m=-g

V= -0 X+
4= -6V +b e
=1l +b \w::/@y»z}
-l Tl |
b= -1

4. Create the equation of aline parallel to y = -:—x + 2 that passes through (20, 13).
l v v
\/J -5 X+l l
|
1H= g (W) +b

porre | y=gxaal

{x,,/‘ o LI - LI'
b= :




5. Defermine the equation of the line parallel to the line graphed below, that passes through the point

(10,-8).
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M= Y=-gX4b
~p=-2(10) +b

-3 =-h +b
+5 +th
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6. Determine the equation of the line parallel to the line graphed below, that passes through the point

(0,-1).
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Perpshdlicular Lihes

Perpendicular Lines Notes

» Two lines in the same plane that intersect to form right angles (symbol for parallel: | )

e If two lines are perpendicular, they will have OP }QQS 5"5 ﬁ k EJ A pk ]2 (40’ I slopes.

» Hint: Two slopes that are perpendicular will multiply to equal -1. (m-m, = —1)

Example 1: Defermine the slope that would be perpendicular to the following lines.

a. A line with a slope of 2

b. A line with a slope of —%

c. Aline with aslope of 10

(0}

= L

e~ o

Example 2: Find and use the slopes to determine if line A is perpendicular to line B.

Y XYy

‘ X
Line A: Passes through points (1,2) and (—2,4)

Line B: f(x) =%x— 1

Slope of line A

Slope of line B

Perpendicular?

-2 .
-7 — |

2

%

= W=7
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(e |

Example 3: Write the equation of the line perpendicular to y = —2x + 5 whose y-intercept is 12.

- |
My ==

-3
Example 4: Write the equation of the line perpendicular to y = %x — 6 which passes through the point (1, —3).

W, =-5

et

Y=5%+12

Y=-5X+b

“5=-5(D+b
~%=-H+b
e +5

b="17

et

iw:~5x+z




Example 8t Determine the equation of the line perpendicular to the line graphed below, that passes through
the point (10, —-13).

XY == Y=-1X+b

- ' “\%=-2(10) +
é LW =10 +b
: +70 +20
op b e b=F
ad A
- ol H L Y=~1X+-+

Example §: Determine the equation of the line perpendicular to the line graphed below, that passes through

(\"}The point (0,—§). ‘
| M"\VH‘!) W= -4 kdﬁfgxf\p
Lwm=5
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Perpendicular Lines Practice

1. Find and use the slopes to determine if line A is perpendicular to line B.

— , | XY XY
[ ) Line A: A line that passes through the points (6,—8) and (0,2)

Line B: g(x) =§x -9

Line A Line &
_ 2-"% _ o _ %
m= 0-lw U 5
| . —-b

e =2

2. Find and use the slopes to determine if line A is perpendicular fo line B.

Line A: Has @ slogé of 7 and bcsses ’rhrngwh point (3, ?;0)

X Y Xy
Line B: Passes through the points (0,—1) and (-2,13)

une A: Une B: N0, no+

m= 7+ = ——%%Z% Pgrpm&liwmf

m=-%

58
3. Develop the equation of a line perpendicular to y = ~§x — 1 to that passes through (2, —8).

L m=2 y=2x+b
®=3M 0 [Y=2%-1|
- =5+l
-5 -5

1% =D N

4. Decide the equation of a line perpendicular y = —>x — 6 fo that passes through (4, 5).
1 m=7 y=1X+b
5= 1) tb ‘)4:1X“5
5= 9tb )
. % -9

b=-7%

()




5. Determine the equation of the line perpendicular to the line graphed below, that passes through the point
(3,21).

Y Vv\’f'»% \4;%)(—%\0
11=5(5) +b
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6. Determine the equation of the line perpendicular to the line graphed below, that passes through the point
(3,2).

()XY - | M=% Y= -5 X+b
' AR

: 1= -1 +b
0L B b Ll 2 6.8 .11 +( +|
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Parallel and Perpendicular Lines Practice

1. Determine if the lines graphed below are parallel. Explain your reasoning.

. !
) o line A: m=—
; A
% -1 M —::._',-
i) - 4/ : ; To!% Hme \% L'L
; ND, not paraliel - Jrlnexi;
: don't avé the same Slope.

2. Deftermine if the lines graphed below are perpendicular. Explain your reasoning.

10 [
\; — rmc—
o line A m= 4
\é\- .
. line B: m= -4
<[\ A T
() 016 |6 L [ {0 g e
Saee \\ Vv es, they are Ygerp@mllwﬁmw
o they have Op\oosrw reciprocal
ot slopes -

3. All the sides of the shape graphed below have the same length. Shelby is convinced that the shape is a
square. Amanda disagrees and thinks that it is a rhombus, Explain who is correct and why.

Shelly s corvect, A
o squnare gs Y rightt
S angles ano e slopes
St show ot e lines
i RCuuRR . are perpendicular.
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XY
4. A racing company has a drag strip that begins at the point (—4, 19) and ends at the point (8,-17). The
company wants to build another drag strip so that it is parallel to the current drag strip and passes through
the point (%,?{%. What is the equation for the new drag strip?

original u="%x+b
e 19 — 9l 2= %) th \
& - Y |2 2, = Y +h
| —
M=% b= -\

= 7|

5. The location of aroad for a new town is shown on the coordinate plane below. Two additional roads are
planned: one that will be parallel and one that will be perpendicular to the road below. Each will pass
~ through ‘rhe the point ( 6,8) on the Coordlnm‘e plone De’rermlne the equations of the roads.

P2 rotlie ] : we\rwe,mohw lar

y=—1X+b y=5X+b

, Q= ~1(-l)tb @:i(—»—u)w

& %b':: ‘t2~ "*MEQ ii‘“"?a +’L9
o= -4 1=

g=-2%-1] Mos—%XH%HJ

N -3:&/2(@(“/;3 »‘C;
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§
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6. A driveway is being built in a new neighborhood and has a slope of 2 and passes through the point (5,7).
If you want to build another driveway that exactly one mile away (1 unit = 1 mile), what is o possible
equation for the new driveway?

=71X+b

F=12(5) b Iy -
T= 10+ Y=1x-H

-0 10 Al

V= ZX"'%
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Distance Formula Notes

(. Disbahce Formuld: o= ﬁxl,xl)‘l+ (\42«%4.)2

* Where (xq,y,) and (x,,y,) are the @Vld k‘?mm ltS of the segment and d is the 0‘ (S"'ﬁi NLE, of

" the segment.

=

X Xy
Example 1: Determine the distance between the points (-5, ?g and (—1,1). Give your answer in both exact
form and rounded to the nearest tenth.

FW""’S o’l;\ﬂ/l» 5)2‘+(|——%)
L1['5 units olr:/ZU _ Z\[g

Example 2: Calculate the distance of the line segment graphed below. Give your answer in both exact form
and rounded to the nearest tenth,

Ay 2 )’L+ ’%“‘6)7
(“5)?))\ ; O{ \/r( (
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Example 5: A right friangle has vertices at A(3, 1), B(0,1), and €(0,9). What is the distance of the hypotenuse?

Ce
.\’\A”

,) @ =

)

d=(0-2)% + (9-

)?

CERE2N

Example é: Find the perimeter of th -zia elow. Give your answer in both exact form and rounded to
the nearest tenth. .
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( ) Perimeter =

AB: d= JEr—23)2+ (2-0)2,
d= 1%

Bld = JE2-0) 2+ (2- )
ol = ﬁ% = 5

J5 + 5 +

perlkuer
V12 +5

\O+ Z\n% VLPerlme‘rer~ ‘:I'- 2 (/(,,

Example 7: Using the formula A = %bh for the area of a triangle, determine the area of the shape below.
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Distance Formula Practice

X XY
1. Determine the distance between the points (%,rﬁ?. and @xAd). Give your answer in both exact form and
ded to th t tenth. -
rounded fo the hearest ten (w)ﬁq) (Z) L{)

o= 5 w ol=\{(2-)*+ (H--H)* = %0

d= %01 U %/\l(/?\
L
21

2. Determine the distance between the two given points. Give your answer in both exactform and rounded
to the nearest tenth. e N -

(=1,5) o= EH-124 (5-72)%= [Fy
****** s e e A

7('\,’1)

(=4
P

¥

T
' ( /3. Ben and Kate are making a map of their neighborhood on a piece of graph paper. They decide to make

one unit on the graph paper correspond to 100 yards. First, they put their homes on the map as shown

below. How far apart are their homes? : , 7 : . 7
- Hevs&x Ol: J \OOOOOO

(ﬁé\‘,. ) \LOJ?_\ ,000 wvmraisf

4. Milton High School is located at the point (0,0). Harrison lives 8 miles west and 2 miles nhorth of the school.
Nathan lives 4 miles east and 7 miles south of the school. What is the distance between Harrison and
Nathan's house?

o) A= 8-+ (2--3)
Sl o a=lmms
R o 2| 15 miles|
$ N 13
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5. Using the graph below, determine the length of the hypotenuse of the right triangle. Give your answer in
both exact form and rounded to the nearest tenth.

o= @3+ (5
aE / ol = JT@O
=) Mo = WB

N N+ N s )

105281 »6 - 8.1
A Ve
@
10}

~ hypotenuse = (F\/T;;Ml - hypotenuse = l%7‘4 w-—— -

6. Calculate the perimeter of the shape below. Give your answer in both exact form and rounded to the

nearest tenth, m - %
d=9

T d= (-1 + (9-75)%= [lo1
5 o= JE A (5-5) = o)
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perimeter= B4+ 3+ 101 +J10]

5 Fo -SRI IS N

Perimeter = \V’ + /L\}/“a M’
Perimeter = %kﬂ. l M—/
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7. Find the perimeter of the two rectangles graphed below. How do their perimeters compare to each

Aehb+ T +B5+ 4

,}0: 0

EVESLE RV

othere
Y
A
<3
(o]
ya
js3
4
s,
A
10814

Ny

p= 410

DO

| Lectringle B s twice the

8. Determine the area of the rectangle.

W IR R o

size of revtowngle A

nrea= b-h

S d=J@-0F (07 = 10

o = (& -5+ (0-1)"= Lt

t‘\/?

STETETAAS

ovreon= 10 - \JUl
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Midpoint Formula Notes

~—~JThe A4 ‘0‘ %/) o1 VH’" is the point that divides a segment in hallf.
J

Xq1+X; Y1+3’2) |
2 72

! Midpolnts Formula: (
L

Example 1: Find the midpoint of GH given the endpoints G(7,—5) and H(10, —1).

/ (xZ! yZ)

//midpoinf

(%1, ¥1) /

-t |
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1 +10
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;

10 T2

\(©.5,-2)|

Example 2: Troop 175 is desighing their new campground by first mapping everything on a coordinate grid.
They have found a location for the mess hall and for their cabins. They want the bathrooms to be halfway
between these two. What will be the coordinates of the location of the bathrooms?
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Example 3: Using the same image above, Troop 175 wants to also put in a storage building for all their lake
equipment. They want the cabins to be halfway between the bathrooms and the storage building. What is

the coordinate location of the storage building?

borthvo 0 wis CoAbiInS
(1, 1), (U, %)
NG

storage

(1}, 5)

Example 4: The grocery store represen’rs the mldpom’r between Wills Pork and Top Golf. If the grocery store is at

\NIHS
park
(-2,%).

\

U

(v 0 wm
STovL

(4,-%)
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Example 5: Old Blind Dog is located at the point (0, 0). Kiley lives 10 miles west and 3 miles north of the
restaurant, Mia lives é miles east and 7 miles south of the restaurant. Determine the midpoint between their

Sty Y -0tk B4~
S H02) ( 0 5
W 3 ” |

i oy 9~
[ ole 2-2)]

Example 6: A friangle has vertices of A(9,0), B(3,0), and €(3,14). Determine the midpoint of the longest side of

the triangle.
o0+3% 0 +IY

S ) TR Lt

2

(e, )]

Example 7: Two cruise ships started at the same point and went in opposite directions at the same speed. After
one-hour Royal Caribbean was at point (17,33) and the Harmony of the Seas was at the point (—19,—-39). At
(} what point did they start?

Storr |
(13, %2) ¢ _ o 7 (-19,-29)

It + +'Wr 2%+~ 54

S—— A
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(-1,-%)]
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Midpoint Formula Practice

1. Find the midpoint between the points (-5,7) and (3, —1).

-5 +% 3 +fl)

—n

Sorvamormmm } A ST T o

g L

(-1,2)]

2. Casey and Ross's homes are shown on the coordinate grid below. [f they want to meet exactly halfway
between their houses, what are the coordinates of the point that represents this location?

-y 4l WTZ)

St o

= | (-1.%,1.5)

- 7)

i ¥

Ben and Kate are making a map of their neighborhood on a piece of graph paper. they-decideto-make-ene
unit-onthe-graph-papsreerespend-te-+00-yerds. First, they put their homes on the map as shown below.

L4 ( '7/) 3. Their friend Jason lives exactly halfway between Ben and Kate.
Bon's Determine the coordinate location of Jason's house?
P g e S
Houss u _‘_ — Z 2 + — H, B
ol X ""“”‘"‘“':'?":""" J w"ﬁij’:"* - l ) \
1. Kates ) )
House | , 4, Kate lives halfway between Jason and Marie. What is the
W(/L "H'\i coordinate location of Marie's house?

e Jason Koute, Mane

(il “1) ("’"l/ WM) | ('/U: ”}) ’

5. Aright Triange has vertices of A(—8,1), B(—2,13) and €(-2,1). Determine the midpoint of the hypotenuse.

WAl 7@ 6 ANy )4 )

— hvpotenuse L7

6. On amap’s coordinate grid, Alpharetta is located at (18, —24) and Milton is located at (32, -6). If
Alpharetta is exactly halfway between Milton and Roswell, determine the coordinate location of Roswell.

Milton fiph. ) Rosweel
(P-4 (19,-24) | (M,

18



