3.1 Properties of Parallel Lines
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For Exercises 1-4, refer to the figure at the right.

1. Name all planes that are parallel to plane DEH., P\OJ\Q- Fﬁ 6/

—_— - — - /
2. Name all segments that are parallel to AB. EF CD }’f G’

3. Name all segments that intersect GH. C Cj_} D ”L} Eﬂ; F@"

4. Name all segments that are skew to CD. __,

RE, ©F EM, FG-

Identify the sets of lines to which each given line is a
transversal.
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Identify each pair of angles as alternate interior, alternate
exterior, corresponding, or consecutive interior angles.
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3.2: Angles and Parallel Lines

IF A TRANSVERSAL INTERSECTS TWO PARALLEL
LINES, ...

» Corresponding Angles Postulate —... then corresponding

angles are C/C/}QOWUJU[H’

» Alfernate Interior Angles Theorem — ... then alternate

interior angles are Ca’?ﬁwl\)(’_ﬂf‘

> Same-Side Interior Angles Theorem — ... then same-side

interior angles are SUPP\QWJN\—CL('\V

> Alternate Exterior Angles Theorem —... then alternate
exterior angles are Cc(%vf U -
» Same-Side Exterior Angles Theorem - ... then same-side

exterior angles are SUFW /@W&PY

In the figure, m£3 = 102. Find the measure of each angle.
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5..15 |OL 6,14 78
In the figure, m29 = 80 and m 45 = 68. Find the measure
of each angle. o — I \
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NAME

DATE PERIOD

- 3-2 Study Guide and Intervention (ontinueq)
~ Angles and Parallel Lines

Algebra and Angle Measures Algebra can be used to
find unknown values in angles formed by a transversal and parallel lines.

W0 Trms1 = 8% + 15, ms2 = dx — B, ms8 = 5y,

P q
and m£4 = 6z + 3, find x and y. \ \
pllg,somsl =mzs2 rlls,soms2=mzs3 1 2 gy
because they are because they are \4 3\ -
corresponding angles, corresponding angles. \ \ e
3x+ 15 =4x — 5 méi2 =ms3
Sx + 15 — 3x =4x — 5 — 3x 75 = By
15=x~-5 5 _5
15+5=x—5+5 155_5
20 = x !

L EReIBED

Find x and y in each figure.

L /\5}-5“;‘{){*\0
x—5)° x"gﬂv‘g
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Ax+10)“ " 3(3(9 :Q‘L"
X=\S \7 19 Y
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(15x + 30)°

= q=dE 5K
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%=10 =25

Find x, y, and z in each figure

\ \ X"" P 2+ 0tx= 1RO
(4z+ ) ‘“‘”\i ;15 . 2&9@“,(0 o 2%=90

- - x =30
\ W L =\ 0L = o
| Wz = \oo z=\S0
LR (A9 \/ —_ ](
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Example
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Given a||b. Prove that £l and £4 are supplementary.

Statements Reasons
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2.m/)+mez2R0| el YOR(C
3.£2=°4Y | Cerrespendie,. #Ng e
dmij+ms 90 Sob. o v

5. L1+ LY £ Lo Y

(0
\ .
Example ‘@/’/] | | ‘ .
Z, < = _ o » &We %(‘ XL%\Z’;

| / - Z2+w=00
| Z+ 0+ 30=180



3.3 Slopes of Lines

IR ey 7
» Slope V.ertlcal Rise _ j;,/_\’f_L Z/L% l'\‘\ Q-—'—S
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» Two nonvertical lines have the same slope if and only if
they are powailel U= &/Lx + |
[Z/K{ :))

» Two nonvertical lines are pmpendlcular if and only if the
product of their slopes is — | $ . 1 9/5

‘/5 =95,

Determine the slope of the line that contains the given points.

1..J(0, 0), K(~2 2RC2-9,56 5 Y
8 . " \(l Kz ‘-('Z/ <
3. (1, *ZJ,N(mG,MﬁA 4. P(~1,2), (-9, 6)

Find the slope of eack. line. . i - ’ﬁ _
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For one manufacturer of camping equipment, between 1990 \ \L :

and 2000 annual sales increased by 7.4 million dollars per yeaxy

In 2000, the total sales were 85.9 million.. If sales increase at @\ (
the same rate, what will be the total sales in 2010? -7‘4 N
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3.4 KEqguations of Lines

» Slope-Intercept Form lﬁ‘l MX+ b
S

7 N %-'\\\‘)cer C,Q,f:ﬂ'

Sope
Example
Write an equation in slope-intercept form of the line with slope

6 and y-intercept of -3.
A X >
<

» Point-Slope Form (5“‘ \é—

/!
Example \Fﬁpm&d UO[ ?d;S

Write an equation in point-slope form of the line whose slope is
-3/5 that contains (-10, 8).

-\35, %= -5 X~ LO\

1+ T
70
t—,(\’\(k’f‘h
R h

Example
Write an equation in slope-intercept form for a line containing

0= (x+2)

(4,9) and (-2, 0).

Slope. vy Y-
RTX
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Example
Write an equation in slope-intercept form for a line containing

(1, 7) that is perpendicular to the line y = -1/2x + 1 S\(’?&:'\fz
3"‘\ z o) (X*‘S perp Z
“1= Ax-S

Example |
An apartment complex charges $525 per month plus a $750
security deposit.

a) Write an equation to represent the total annual cost A for

r months of rent. R -7 g’O o 623(-

b) Compare this rental cost to a complex which charges a
$200 security deposit but $600 per month for rent. If a
person expects to stay in an apartment for one year,
which complex offers the better rate?

B= 200+ L0 ( A=T7050
B= 7400 Complex s beter

Try it:

Write equations in point-slope form and slope-intercept form of the line having

the given slope and containin the given,point.
5.m:2, (5, 2) ﬁj 6. m: —3, (2, —4) / — :
o b L L K /'-‘,_3;___1
bl Ig- 342
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L 2 i _-( 2 5) __,_._—~—-—"’" 8 m: '37,("'3, —SL___




3.5 Proving Lines Parallel

Theorems
> If corresponding angles are congruent, then the lines are parallel.
> If alternate exterior angles are congruent, then the lines are parallel.
> Tf same-side interior angles are supplementary, then the lines are
parallel.
> If alternate interior angles are congruent, then the lines are parallel.
» If two lines are perpendicular to the same line, then lines are parallel.

i o
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Given the following information, determine which lines,

if any, are parallel. State the postulate or theorem that A
justifies your answer. 4 g
B C
1.m£BCG + m/_FGC =180 2. /CBF = LGFH P L0 - -/ /
&= &0 QT :: R Y L G
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3. /EFB = /FBC 4. /ACD = +KBF
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3.5 (Day 2) Proving Lines Parallel

> Use the new theorems and postulates with the ones learned in previous

chapters to prove that lines are parallel.

For Exercises 1-6, fill in the blanks.
Given: /1= /5, /15= /5
Prove: ¢ | m, 71 s

Statements Reasons
1L.19= /5 1. _ (D
h P g \ . | n ,-.
2. 218 =215 2, \j{‘{ 1_(\(,\5:‘ Ly ogt. =
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Construction

Draw a line parallel to AB and through point C.

8. PROOF Write a two-column proof,

Given: /2 and /3 are supplementary.
Prove: 45 || CD A
. ! D C

9. LA@DSCAPING The head gardener at a botanical gardén wants to plant rosebushes in
parallel rows on either side of an existing footpath. How can the gardener ensure that

therows are parallel?: R ' D L{\é\:\\p\f ' |




3.6 Perpendiculars and Distance

» The distance from a line to a}point not on the line is the length of the
segment YL PN\ to the line from the point.
C O\

Examples

Draw the segment that represents the distance indicated.

1.CtoAB 2.D to AB
C ' D C




Examples e
Draw the segment that represents the distance indicated.

1. Bto AC 2. G to EF S.Qtogﬁ

B E F e Q
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Construct a line perpendicular to £ through K. Then find the distance from K to {.
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Distance Between Parallel Lines

Example
Find the distance between the parallel lines a and b whose equations arey =

2x + 3 and y = 2x — 3 respectively.

1) Write an equation for a line perpendicular to the parallel lines.

lﬁ: _;/; X — 5

2) Solve the system

3 options: l>So\\"6 %%3\{1’(\ 3 2)(’(

Gy
};:% Nz x-3= SAxr 3
- Vox=2x
(24,-1%)  -2sx- G
~ \(:-',Q.L(
(0,-3)

3) Use the distance formula

JGnyes (3~5\

~(5.- C\Z‘ C‘S’ SY
,2‘4

S 7+ 194
72 =27 opt




Find the distance between each pair of parallel lines.
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NAME DATE

Graphing Calculator Investigation
Distance Between Two Parallel Lines (Use with Lesson 3-6.)

PERIOD

A graphing calculator can be used to find the distance between two parallel
lines. By graphing the parallel lines and a line that intersects them, you
can identify two points of intersection. Then use the Distance Formula to
find the distance.

Step 1

Step 2

Step 3

Step 4

Step 5

Find the distance between the parallel lines I and m whose
equations arey = %x +landy = %x - 2, respectively.

Graph the two lines on the calculator.

Keystrokes: 1 [+] 2 XTen [+] 1 [ENTER] 1 [=] 2 XT84 [—] 2 [ENTER]
6

Next, graph a line that is perpendicular to the two lines. Since the slope of the
parallel lines is %, graph a line with a slope of —2. Usey = —2x + 1.

Keystrokes: [v] 2 1 [ENTER] [GRAPH |

Now, find the points where the perpendicular line intersects the two parallel lines.
Use the intersect function to find these two points. ‘
Keystrokes: [CALC] 5

Select Y1 for the first curve and Y3 for the second curve. Select a point near

the intersection of these two lines as your guess. Press . The point of
intersection 1s at (0, 1).

Do the same thing using Y2 for the first curve and Y3 for N

the second curve. The point of intersection is at (1.2, —1.4). ”"-L,L\ e

Now use the Distance Formula to find the distance — e

between the two points. ""_,"__..--4-""'—4‘> E
Inteprsackion *,

d= \/(yz =R ok s = g ikt -

V(-14 — 1)2 + (1.2 — 0)2

V(—2.4)2 + (1.2)2
VA.76 + 144
V7.2 or about 2.68

So, the distance between the two lines is approximately 2.68 units.

Use a graphing calculator to find the approximate distance between

- each pair of parallel lines to the nearest hundredth.

l.yi—%x-I-Z 2. y=2x-3 3. y=3x-4
4, 2x +y =17 5. x—y =2 6. 2x—3y =6
20 +y=-1 x—y=23 2¢—3y =-3
® Glencoe/McGraw-Hil 21 Glencoe Geomstry



