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Geometry
Ch.2 Handout 2.5

Proving Angles Congruent
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two angles whose sides are
opposite rays
(look for intersecting lines).

Vertical Angles

ALl (S verk . X2
X jovevry. &4

Name 2 pairs of vertical angles:
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two coplanar angles with a

Ad.] acent Angles“common side, a common

vertex, and no interior points.
) VAN ? 3
4.
&

/] and x 2 are adjacent angles
as are /3 and < 4w
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C()mplementary AngleS: two angles whose measures

have sum 90. Each angle is
called the complement of
the other.

| Pull |

AT

1 \( Zland  x2  are complementary
angles because m/1+m/2 =90

AT
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« two angles whose measures
Supplementary Angles. have the sum of 180. Each angle is

called the supplement of the other.

{: m\ .

I

Z3and x\ are supplementary
angles because /3 +m/4 =180 \
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A proof is a logical argument that shows
why a statement is true (or perhaps false).

We will be writing proofs in two-column
format. This method allows you to see both
the mathematical steps and their
justifications side-by-side. Each statement
in the proof must have a reason.
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How to Write a Proof
~ List the given information

~ Use the information from the diagram
~ Give a reason for every statement

~ Use given information, definitions, postulates
and theorems as reasons

~ List statements in order. If a statement relies
on a previous statement, it must come later in the
proof

~ End the proof with the statement you are trying
to prove
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Setting Up the Proof
First, look carefully at the diagram. Lots of
information is contained here, some visible

J and some hidden. Think about and discuss
what information is contained in the diagram.

Set up theNproof In two columns. Statements
go on the left, reasons go on the right.
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Given: Line a and line b
are intersecting lines.

Prove: m/1=m./2

statement reason

Dline & ana hne b are ® @ren
MNtcrsecting lemens

@ mx | + Mxy — %0 (2 < cdd po's*

MNd 4 +rmx2 = (8O
@YM\-\-W\&-\—\-.—_N\A‘-\-&M'Z. @A Suwesic T =
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Theorem 2-1: Vertical Angles Theorem - Vert./ are =

Vertical angles are congruent.

4124 =
42 =44

10
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Theorem 2-2: Congruent Supplements Theorem

Supple. of = 'gsare ~
If two angles are supplements of the same angle (or of
congruent angles), then the two angles are congruent.

11
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Theorem 2-3: Congruent Complements Theorem
Compl. of = /'sare =

If two angles are complements of the same angle (or of
congruent angles), then the two angles are congruent.

T Ma> +max2 =40

M2 +mMmx\= a0
1 NX>rm A2 =m4L 4l
| MgH= M|

e P

12
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Theorem 2-4: All right angles are congruent.

Theorem 2-5: If two angles are congruent and

A\ = &2 supplementary, then each is a right

angle.
AN A a2 = 18O
WV )
Q0 %0

A theorem

13
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1. Using the Vertical Angles are Congruent Theorem 51

a) FiIndx: Ux - 101 = 2% +3  Zx =04

- - 1
Ry -\o\—-z-: (X=52\ | ? g

b) Find the measufées of the'labeled pair of vertical (4x-100) N/ . 307

o Y(5d)- \ol
angles. 107 \o° et

c) Find the measures of the other pair of vertical

angles.
g _7.35 ) g _bu
d) Check to see that adjacent angles are supplementary.

14
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2. Write a two-column proof:

Given: /] and 2 are supplementary

Prove: wm/1=m./3

/3 and 9 are supplementary
J

Statement

Reasons

September 25, 2015

JL

O 4) ond X2 an supp\c.
43 and &2 aro supple-

D M 1AM 42

= |<O

MAZ +M 43T \eO
@ &\ s & 2= A LAMEDE Sueds proe =

& mn<sl =

MmX 5

O &Given

I® defn of supple 4 <

@ Subtr oo =

15
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3. Write a two-column p\r'gqf: %

Given: WX =YZ

X
F' — '

W'y y z

Prove: WY = XZ . ) T —
Statement < Reasoﬂ' =
O WX == D Giver

@ WY +2{= WX
XY +y=z= X2

S WY = XY
S) WX+ XX = X2 %%

G) WY = X*T

@ Seq,. aA A ?D%‘\'-

D Re Flevivr e =
W o83 ¥R=
& Subsx o T

16
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4. a)Use the diagram ands;~ 4 8Y = 3x + 6 and
Mo HEC = hx— 2010 ﬁnd X ALK, and s AR

A

Ver'-( XS =

BX rle= Dx-20

17
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b) Without using the Vertical Angles are Congruent
Theorem, what theorem can you use to prove that

/ZABR = /XBC.

A R

Sveple. of g E
O =

18
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Find each angle measure given an angle with a measure
8 less than the measure of its complement.

Ghslat X
X = Q0-Xx - R CoMP\*-_-qD'X
X-:. 87_ —X
+ Y + X 0
Gngle = Y|
AX= € 2

Comp\. & = 497
(= H1

19
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Find each angle measure given that an angle with a
measure three times the measure of its supplement.

angle = X — \‘56‘:
Sieple . & = (8D —X = 1€ 135 = 45
<~
Y = %(I%w—%)
= 9S40 -3X
)¢ +33%L

September 25, 2015

20



Assignment

Day 1: Pgs 112-115 1,3,4,8,13,15,
16,17,23,25,33-39
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