2.1-2.4 Guided Notes

2.1 Parallel and Perpendicular Lines
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Description Example
Adjacent Angles: two angles that share a common _vev <X A LAGS ¢ LCBD
and a common __c\A @ and don't overlap. A c ans
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Linear Pair of Angles: adjacent angles formed by YL
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Supplementary Angles: two angles whose sum is ¢ o
\° 8u J\n‘“ﬂ‘dnf
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Vertical Angles: opposite angles formed by two intersecting A D LABC ELDBE
lines that sharea __ v-evit % , but have no common . v‘;‘f_\_\ ced
sydes < & aofen
Theorems
Same Side Interior Angles " p Conclusion:
Postulate (2-1): If a transversal L =186
intersects two parallel lines, then ."/ y vl 3w L2
same-side interior angles are T 4
supplementary. 4
Alternate Interior Angles Thm Conclusion:
(2-1): If a transversal intersects i /
two parallel lines, then alternate o S LT LR
interior angles are congruent. ,, i,f' "
/
Corresponding Angles Thm (2-2): _ Conclusion:
If a transversal intersects two ... | /'
parallel lines, then . > IV LD
corresponding angles are Vi
congruent. - /-' "
Alternate Exterior Angles Thm if Conclusion:
(2-3): If a transversal intersects e z / .
two parallel lines, then the L E LY

alternate exterior angles are
congruent.

Example 1: Identify the pairs of angles of each angle type of angle from the figure below.
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Example 2: How can you express each of the numbered angles in terms of x?
Ly =x L= R
4 [
R L= 180X P = iR
np: A [3=%
k B - Ly =180 7%
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Example 3: Prove the Alternate Interior Angles Theorem.
/ Given: m || n
m

1 2t Prove: 21 = 22
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Example 4: The white trim shown for the wall of a barn should be constructed so that
AC | EG, JA || HB and JC || KGFind the measure of the missing angles.

mel= ||2° &— 180~ ¢€§
me2= 6%

me3 = (o%o

2.2 Proving Lines Parallel

Warm-Up

Analyze the diagram to see if line / is parallel to line m. Is there enough information to determine if the lines are
parallel? ‘j
s, ¢
- ConveYee of  Covves P °WA-N-»*F~&.! JQ\VU’)\.J ¢ %
{ N
x\2 P‘\/ﬂ\ W (\ik _S WATN LOY P\;‘v’x %..s. (S
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Example 1: Line / is parallel to line m, find the missing angle measures. Explain your reasoning.

o
Lines r and m wvn L \ = \20
are not parallel %
b N M L") = ¢

Converse of the Corresponding ... y Conclusion:
Angles Thm (2-4): If two lines { Al
and a transversal form £ NIANGS)
corresponding angles that are - .

congruent, then the lines are ¥
povalle)

Converse of the Alternate Interior ... # Conclusion:
Angles Thm (2-5): If two lines £ .
and a transversal form alternate Vv A\ v
interior angles that are Al -
congruent, then the lines are g

I‘) ay a\lel
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Converse of the Same-Side .. met +me =180 Conclusion:
Interior Angles Postulate(2-6): o
If two lines and a transversal i P . 2w
form same-side interior angles ; <
that are supplementary, then the m__ "
lines are parallel. Z
Converse of the Alternate I - Conclusion:
Exterior Angles Thm (2-7): { 1./ S\ v
If two lines and a transversal /
form alternate exterior angles m / .
that are congruent, then the lines ,/, 2
are parallel.
Thm (2-8): If two lines are Conclusion:
parallel to the same line, then . a
they are all parallel to each b - . a\\ ¢
other. o
Thm (2-9): If two lines are ¢ Conclusion:
perpendicular to the same line, ik [ T all b
then they are parallel to each i '
other. D =
Flow Chart Proof
Write a flow chart proof to prove the Converse of the Alternate Interior Angles Theorem.
Given: 41> 22 P
. /3
Prove: ¢ || m ———y of: s L
i ,5/' 2 - Glven:
¥ 2517 I (Im
Transitive canwvu&)(—
Py Prop. of = Cox ce2po0a
,_1. = /3 Avoy e
[ Vaytical J’\M}D' Asoremm
Teotem

Example 1: Determine whether the lines are parallel.
The edges of a new sidewalk must be parallel in order to meet accessibility requirements. Concrete is
poured between straight strings. How does an inspector know that the edges of the sidewalk are

parallel?

Swnee

VAR PN

wmlia=6"Y

Nux axe ‘okh 53, Comvevie ok Alvovnale Exkev ov el
Avaule  Saus t\Vey Gre pava ™™



2.1-2.4 Guided Notes

Example 2:
a) When building a gate, how does Bailey know that the vertical boards vand ware parallel?
Thaavew 2-9 vecouse *wie Lo
axt :fb‘ tqqc\: wot de kv somd

\,m\u&,

b) What should the m«1 to ensure board
b is parallel to board a?

™M L Vo \“"ga
2.3 Parallel Lines and Triangle Angle Sums
Theorems
Theorem (2-10): Through a point | .. P N Conclusion:
not on a line, there is one and - line a & Yhwe er\\-s
only one line parallel to the given b _ e _ Line E’) osal\lel Yo
line. Lo \o ¥ thwvo uz)\-\ Y.
Triangle Angle Sum Thm (2-11): if... ¢ Conclusion:
The sum of the measures of all \ i E A o (EY ) C =
the angles of a triangle is 180°. “%.\' ' 180 ’
A B
Triangle Exterior Angle Thm (2- i Conclusion:
12): The measure of each o /\ L
exterior angle of a triangle . S [V =mlB3 Y
equals the sum of the measures """'/””‘_"‘__ 4 -
of its two remote interior angles.
Example 1: Determine the values of x and y.
a. & b. R\ A =
Jf\\ v \s2™ 7571
!];‘ \ \ - / f ‘ ’ I:...I.. i
M 0 P y
[ \ \x~ |
{1 .| ) /
[ if_i-i‘-*ﬁ. N\ L )
. ©0-571-54°=
8“° X - % 5 tgo,')g"s ‘
- 4q* x> 64° |
X % = 105"
~ %q& 9: \%0"!3”6‘*
Y- = 1+ 36

= 4° -
Y % o
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Example 2: What is the missing angle measure in each figure?

109"
21 is an exterior |
angle . £2 is a remote

interior angle,

Example 2:
Prave the Triangle Angle-5um Theorem.

Given:; HABC

Prove; m«s1 + m£2 + ms3 = 180

Plan: Draw a line through C, because a straight angle measures 180°. This line should be parallel to the
line containing AB so that an

Statement Reason
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Example 4:
Cheyenne built this display for her ornament collection. Each shelf is paraliel
to the base, She recalls only the angle measures shown in the diagram. Now
she wants to build another just like it. What are the measures of £1, 22,
and £37

us
‘jl.'.‘.s'
e \20
wie V=26 TR A R
wil 2=55° LS = 8o
- 4l
wm L3713
2.4 Slopes of Parallel and Perpendicular Lines
Review Vocabulary: Tell your partner what you remember about slope.
Rige  _  awvaawntt Sw Y be Y e X'
Slope: -5 . % T
Rvn ewanqe wn % g~ ¥
" -y Wb
Positive Slope: swe 1 €056 % TVavW Lokt de v A
Negative Slope: \ ¢evea s, o Fvovv\ \eld to v “5\'\'\'
Equation of a line: 3‘: wax VW
T -
Sleye 3 VNS u@%
Example 1: ‘
a) Graphtheline:y = — %x +2 b. Write the equation of the line.

3
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Practice: Find the slope between the set of points.

a. (2,2)and (5,4)

b.(-1,-2) and (2, 1)

_W-2 _ & -~ -7 3
wm=4Z - 5 mz 1-6D 3 -
S-3 1-C-1) 3
Discuss: Nadia and Jake begin climbing to the top of a 100-foot monument Nadia

along two different sets of stairs at the same rate. The table show their
distances above ground level after a number of steps.

a) How many feet does each stud Bt climb after 10 steps? Explain.
Nadta : t/<gte r - g £t

Jake ; 05 ftfstep S fe
b) Will Nadia and Jake be at the same height at the same number of paa— 'T'W —
steps? Explain. Ne Jdake [ ONTTY. \\-N%\.«Lﬂf e g '-"--.""'_'-:’f"‘.‘.
6 Citi ) 2
¢) What would you expect the graphs of each to look like given your - or

answers to parts A and B? Explain.
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Theorems

Theorem (2-13): Two non-
vertical lines are parallel if and
only if their slopes are parallel.

... p and g are both not vertical

i ty

if... pand g are both vertical

Mg

a
by |

line are perpendicular to each

s 4
p \
Any two vertical lines are . “\_ Se—d - ! | 4
parallel. 'Y = ‘ |
¥ L]
' 3 v
T\waon P \ C() of % z TUWew
Wast o ?\ \ ‘b
Sovmys Sle
Theorem (2-14): Two non- if... pand q are both not vertical if... one of p and g is vertical and
vertical lines are perpendicular if the other is horizontsl
. . by
and only if the product of their P S '
slopes is -1. ¥ i~ .
N\ X f
Avertical line and a horizontal » \\ l X

other.
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Example 1: Check Parallelism.
Are lines k and n parallel? Justify your answer.

N -
ke, ;T—t!‘:ﬂ1L}’ ’vr ! k \*\(\Q o S\OXLQ.. o" _Z|_—
NS W P o€ -4
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Example 2: Check Perpendicularity.
Are lines§,and k perpendicular? Justify your answer.
p N bar . c
k \4,— A ’},».‘1 ¥ m K\Q S\Q‘ﬂ - 71'
\ N 2 \ o) . . 9
N -\y____,--‘cr % S Ab‘),z (W) _:E-;—
-3 -3 ok 2 \ 4'
T2 NG K No, Thuw Ao ot
4N E\QU%&L ree e o\ S‘\“’VM

Example 3: Write the equation of parallel and perpendicular lines.

a) What is an equation of the line through P that is
parallel to line /7

Step 1: Find the slope of the given line.
\

s

Zz

Step 2: Solve for the y-111tercept by substituting the slope and point into the equation y = mx +b.

jrogril pr4 ¥ ,,,;,\
l': g 1\5 +b = ../
1= 24b

Step 3: Write the equation of the line.

b) What is the equation of the line through P perpendicular to line n -3
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Step 1: Identify the slope of the perpendicular line.
-2

Step 2: Solve for the y-intercept by substituting the slope and point into the equationy = mx + b

|2 -200%h Qtf‘zx +9

\ = -2 *w
=%
Step 3: Write the equation of the line.
Yi-2% + 9
You try!
What are the equations of the lines parallel and perpendicular to the given line k through point T?
a y = -3x +2; T(3,1) b.y=2x-5; T(12,-2)
pavallel: 4z-3x +lo payalal 1 4z F XA
\= '3(3)“0 71:_‘-_‘.(\1,\ A \o
129 44
10 b -2=avxy
‘j =-3xt 1O f\\’»‘\o
3: % % - \\
F(’V%V\l\i "'“-LG( . \ ’_[){“A\QM
- 1xtb : Y A~
"= N3
1= 5(B)*Y LR Tho
\=\ S _ =\l K 15
0=b s
= W=y W
4= 2* SR X
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