Name: Period:

SM2H Unit 7 Notes
7.1 Parallel Lines and Angles

Draw a picture of perpendicular lines here.

¢

Perpendicular Lines < —
2 lines that intersect to make a right angle.

Parallel Lines
2 lines that never intersect

Transversal
A line that cuts a set of parallel lines

Supplementary Angles
2 angles that add up to 180 degrees

¢l and 2, Cfand 3, 5.6

L?.m.\z.q- 43 and c4, :/3
ZSo.N:l‘-b LT&ML?

Y

LS and L"! Lb and (_g




Corresponding Angles
2 angles that lie in the same position on each parallel
line while touching the transversal
(they have the same angle measure)

Ll_a.he{ ‘-5, <3 and ‘-7,
LLard Lo, L4y and £F

A

Y

Interior Angles
Angles that lie on the inside of parallel lines

<3 (_4—, “5, Ll

Y

A

Exterior Angles
Angles that lie on the outside of the parallel lines

<l, 2,47, 48

Y

Y

Alternate Interior Angles
Angles that line inside the parallel lines on opposite sides
of the transversal
(they have the same angle measure)

L2 and <L, Lk and LS

A

A

Y

Alternate Exterior Angles
Angles that line outside the parallel lines on opposite
sides of the transversal
(they have the same angle measure)

el amel ¢, L2 ardd &7

A

Y

A

Y




Same-Side Interior
Two angles that are on the same side of the transversal
and inside the parallel lines
(they are supplementary)

42 anrel LS, LY and Lb

Vertical Angles
A pair of opposite angles made by two intersecting lines
(they have the same angle measure)

L(w\a\u-%- L2 awd L3,
¢ S ond Lfs Ll and z.‘]

Adjacent Angles
Two angles that have a common vertex and a common
side

Complementary Angles
2 angles that add to 90 degrees




SM2H 7.2 Parallell Lines and Angle Relationships Notes

Transversal: A line that intersects two or more coplanar lines at different points.

transversal

Angle Pairs Formed by Transversals:

Definition Example

Exterior Alternate interior angles are s4and 26
nonadjacent interior angles £3and £5

bitaiton that lie on opposite sides of the
transversal.
Exterior

Same-side interior angles are Z4and £5
interior angles that lie on the £3and 26

same side of the transversal.

Corresponding angles Z1and /5
lie on the same side of sdand £ 8
the transversal tand in Z2and /6
corresponding positions. Z3and 27
Alternate exterior angles are Jiand 27
nonadjacent exterior angles Z2and /8
that lie on opposite sides of the

transversal.

Examples: Describe the relationship between the numbered angles.

b d
a) ) 9 )\ 1

1 3] 4\ 7

~ ernate »
a\tevrnatie Corres?ov\ah \\ﬁ Z cierior Same-sxcl-b

intenor




Examples: List all pairs of angles that fit the description.

a) alternate exterior

LA and L3
Ll and &2

¢) same-side interior

L0 ane L\ |
LS and EL Y

b) corresponding
L‘I and I
and &

d) altematc interior

Lis e L-U
L\0 ard &%

c\p ersl £12Z,
eSS and (3

Examples: Describe the relationship between each pair of angles.

a) £JKP and /KPN

g f- G
2 N ¢) ZJKL and ZRPK
“ COYT%POM\G\-;@

Corresponding Angles Postulate: 1f a transversal
intersects two parallel lines, then corresponding
angles are congruent.

; S Then...
ellm /1= /5
L2= /6
¢ 1/2 L3 m 27
4/ 3 L4= /8
m  5/6
8/ 7

Alternate Exterior Angles Theorem: If a
transversal intersects two parallel lines, then
alternate exterior angles are congruent.

b) ZLKM and ZOPR
A \Wwd-ﬂ
exteriay
d) ZJKP and /KPR
Sevae—Side
Inerio v

Alternate Interior Angles Theorem: If a transversal

intersects two parallel lines, then alternate interior
angles are congruent.

3 [ Then...
€|l m £3%= 28
S3= /5

Same-Side Interior Angles Theorem: If a
transversal intersects two parallel lines, then same-
side interior angles are supplementary.

I« Then... | g Then ...

: f2=/8 ms3 + m/6 = 180
¢ A
m




Other Useful Theorems:

Vertical Angles

Triangle Sum Theorem

The sum of the three interior angles |
in a triangle is always 180°.

Vertical Angles are pairs of opposite
angles made by intersecting lines.

Vertical Angle Theorem

| If 2 angles are vertical then they are congruent.

a!c

fatzlbtsc=180°

A ‘A
Type of Angles Description
Complementary | Angles that add up to 50°
Angles

Supplementary | Angles that add up to 180°

Angles

Examples: Find m/1 in each diagram. Give a reason for each answer.

' b) c)
64 1
1

103 1

(03°

49

@qo ! Ola w
- covred W
v oy ‘“""‘C“’ Swae-side anges are & | sivtrrcse
noles av Wnsenor ana les <xsenor &
PTL Sippciaram vy are cmaw?n+
Find the value of x. Give a reason for each answer.
e) f) g) h)
L \ = & 16x + 8§
e 63°
(x—11)° Lo X >
B5° 4 8+ 14x
LS =7 - = |8 lox +3 = JA1¥K
+S KURE2=100 2290 [ ’Z
e S % + =|%0 ‘Vg ~b3 -ﬂ*)(
1=k B o =
5 qq R ve=g .
C—Orr'e-& *OL\. SQ.Me"‘SIu l'ﬁ“\'&rior QV\O\-Q.'» Q?ﬂrm'( a
anglec are are (warue +

' Su.pplcm-u\

'\'-wy.



Find the values of x and y.

i e Y

§F=los
X+x*(00 =180 = X+y+sSo= L%
“b -lo0 X = 23§
it L [0 +Sy =180
@ =-?5 |1 + %0
Y+tuo=1%0

1S
:3. I

\(‘“ +2y =X+
ﬁ

KEt36Ug+2=NE

Y+ S+q2=(%0

+148=|80
°

AL+32+2x+28= (80 KtS3+37 --l"so
Sx +H -—l%'o IS2+2%=I%0 X+do=
g) Find the measure of each numbered angle.
' ' 90+ +y
ES‘\I}Q ANV 4

(Bl + = %’O
29 3 : =
l \\19 12\ o' M =6 |'3"LH !
&k
: 10\l NL-'L: '2.5 v
1459 leb
'z"\\ ""’\\ MmL3 s &g Mtz (29

Mo 28 Wu...{z_-_- 55.
i S';. i ol
Mmip=I2S Ml_||+: 5e -
mels |28 moje = ;
Mg =55 = =len
meA TS

W\L.\o:%-



SM2H 7.3 Proving Lines Parallel Notes

Ways to Prove Lines are Parallel:

1. If two lines are cut by a transversal and corresponding angles are congruent, then the lines are parallel.

2. If two lines are cut by a transversal and alternate interior angles are congruent, then the lines are parallel.

' e

3. If two lines are cut by a transversal and alternate exterior angles are congruent, then the lines are parallel.
e

4. If two lines are cut by a transversal and same side interior angles are supplementary, then the lines are parallel.
S e,

Given the following figure, determine [yvhich set of line segments must be para@ given the following information.
If no lines are parallel say none. State the postulate or theorem that justifies your answer.

A ¢
/ 2£
B ifs D
6/7 p
F*%]o b

L h ~
a) Z1= 23 _CoOVYe oN:LtM Z's f 21224 AECroate \nderor- L
P (i3 FE(cE

- )
b) £2= /9 W Lexderior (S 8 L1245 |homne

Ozazs3 NeYH cal L's T aamo=side Wwieriov

nevie

- Nevrase. inderior &S ; :
d) /5= /6 }E'ST'_FE \of &

N )
e)m/1+m/2=18 aw-e-ss&z \ 'y s s GRIVESPordiing LS
=ik R 1 = e

Which pairs of angles, if shown congruent or supplementary, would give L || N ?

i N K If£2 =/ S ,thenL||N by a\Nernate IHerwr Zs

e ) Z DItz | =z Y thenL| N by Corfes?oM'w\% 8 -

6 5
/ A X m)If/ % =/ 3 thenL||Nby_Co¥e vna &

n) It 2 L@ is supplementary to 2 S, then L || Nby Same-Sideg.
weriov L'S




Use the following figure to answer a and b,

B A
(51 + |3)° (6x + 1P
(3J H3Y
/i

Ia) Find the value of x that makes AE | BF. b) Find the value of y that makes AC || DF .
SY +13%= X +| =
-8x -8R 73 -\-%:j-t-l's (%0

b g +<y = 1F0
- XA —yg J —€b
=

. ~ = 1.5
er‘e.seow.:kmj L}s are = 3 .
Sme—siie Inferior &S are
=5 .= Svpplewentavy
What theorem did you use to show that AE || BF ? Wha theorem did you use to show that AC || DF ?

Which segments, if any, are parallel?

d)

T &l

v
A_B—HZ“ e -side intero~
av:j‘ws acre svﬂalcmwi}

N H QU AC BD aldernate (nteriof 4:
are coreyvent.

Explain: Explain:
Covrestonating LS are 2 See explanatons above |



1. Given £3 & £2 are supplementary, prove /1= /2.

Statements Reasons
Il

143 anel £ 1. aivcn
are smlc.mc.wh.\j

2 efld 5 Same-sile iwtefior .
Mﬁ\@.c are Suppl "
3 | Sl 3. Corres ponet VB

2. Given mz3 + £4 +180 and m£1= (7x-6)°, m£2= (x+18)°. Prove ;.A‘Z Hint: You must prove the ¢ & d are

parallel. X=Y4
Statements Reasons =
[ M3t mey=lgo |- 9iven

2. ¢fld 2. Same —sile inHemor L's

o are svpprews e
i == y
3.¢l =2 3. MV narle ~0 ¢ fen of
Ow\j\es are =
.M =% -k k. given
MLL = %E .
S.ﬁ\Lwtpr—\’L‘H?’g.Su\.o-Mc:(-\on
—x -

6. -E_“-".i,%‘-'-'-.'_lg k. Otd.dl‘l-\n:ﬁ
0¥ = 24 T. davision
g \L:.l.\




SM2H 7.4 Triangle Notes

VOCABULARY

| The angles inside of a triangle are called interior angles.

interior angles /’

B

A triangle with at least two congruent sides is called an
isosceles triangle. In an isosceles triangle, the angles that
are opposite the congruent sides are called base angles.

/

[

AT pase angles
A point that is halfway between the endpoints of a segment C
is called the midpoint. Point C is the midpoint of AB. Ae : d 1 e

A segment whose endpoints are the midpoints of two sides
of a triangle is called the midsegement of a tiangle.

The line connecting midpoints to the opposite vertex of a
triangle is called the median. Point S is the midpoint of

AC . Point Q is the midpoint of BC. Point R is the
midpoint of 4B .

The point where all three medians of a triangle intersect is
called a centroid. Point 7'is the centroid of 4 4BC.




Other Triangle Theorems:
Angle Sum Theorem: The sum of the measures of the angles of a triangle is 180°.

w ,
Example: Find x.
mLW+msLX +mLY=180° X 100t 38 = (%o
X *[3% =%
X Y X =Y
Isosceles Triangle Theorem ‘ Converse of the Isosceles Triangle Theorem

If two sides of a triangle are congruent, If two angles of a triangle are
then the angles opposite those sides  congruent, then the sides opposite

are congruent those angles are congruent
B Then... | ‘If... Then...
AC = BC ¢ LA= LB C LA = LB C AC = BC C
A B A 8 | AT8 A&B

Examples: Find x.

a) b) 2+ 1
AN+ LXK ERT
=4 TNl =Y
2 v St X+l=x+t
x+7 x-—-b

(3x + 2P (x + 38 iX"“'?—D! -

c) d)
x+ 10 X+
14x + 6
" 2 52

XH0+y +10 +3x =180 5L+ SL+\Yyr +o= 18O
Sx+20=|R0 \Y% <+ |0 =180
S k=0 4% =710




Perpendicular Bisector Theorem Converse of Perpendicular Bisector
Theorem

"34»
Soemiery —
PM 1 ABand MA= MB

Then..,
PM 1 ABand MA = MB

P
I O /\_
A M B
a) Find x. c) Find x.
15
2x + 11 15
4x + 3
1
v\ =yy -5
Ur+y=
le= xt3=(|
(8= s
=2
Exterior Angle Theorem: The measure of an exterior angle of a triangle equa sum of the

measures of the two remote interior angles.

Exterior
4 Angle

Find x. m_1+m_2 =m:z4

d) x ¢)

2x Sk
93°
58° 53¢ Sx=2x+97%
- N 2x=9%
X =S584S
2 Y= 2\

I x=m ) \



Triangle Proportionality Theorem: If a line parallel to one side of a triangle intersects the other two sides,
then it divides the sides proportionally.

R
In A QRS,ifTU || QS,
RT _ RU
i U then 10 Us -
Q* » S

Converse of the Triangle Proportionality Theorem: If a line divides two sides of a triangle
proportionally, then it is parallel to the third side.

R
In A QRS, if L E,
o US
T u then TU |l QS.
Q- *S
Examples: Find the value of the variable.
a b 8 10
) L o0 & , ) A X c
¥ 8
D
20 ley=32 4
J M, iy — E
L% H 0’ = ¥ Yo =&
c) G s o205 :
T T )
15
Z
14
F ” H
=

Examples: Given the diagram, determine whether BE || CD. Show work to support your answer.

a) A b) " C
10 9 04 B 2
8 E A
16 12 21 I3
28
c D D
la B Lol
l (L CCCRPY
' TR =
120 Z 14 4 s
BE s not pavalle | Be |l b

—

to D




Midsegment of a Triangle: A segment that connects the midpoints of two sides of a triangle.

~_idsegment Theorem: The segment connecting the midpoints of two sides of a triangle is parallel to the third
side and is half as long.

M
In A MPQ, if MR = RQ and MN = NP,

then RN || QP and RN:%QP.

Q’ 4 =g

Examples: Find the value of the variable.
a) ; ; b)

14 | [L}T-‘;(;_X

d)

(2= AN |

Given that NO is a midsegment of the triangle, find x.

e) M f)

Sk = "z‘_(vc*-lzb Sy+b=L((1v+T)
ox-F=x+12 X412 = |1+

Sy =220 S =X
= e




