P‘mving Statements
about Segments

Goals - Justify statements about congruent segments.
« Write reasons for steps in a proof. .
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THEOREM 2.1 PROPERTIES OF SEGMENT CONGRUENCE
Reflexive ~ For any segment AB, PR~ A@ :

Symmetric If AB = CD then CD AE’)

Transitive  If AB = CD, and CD = EF, then AB EF

Example 1 YWICHEITE Property of Segment Cangruence

You can prove the Transitive Property J = (H/\ 50
of Segment Congruence as follows. XN o

Given: JK = MN, MN = PQ _ Kk M |
Prove: JK = PQ - ' F
Statements I Réasons |
1.JK = MN, MN = PQ 1. (S 1\EIN
2.JK=MN,MN = PQ 2. Def. Of congrutni
| Jk-p 3§9mw3" —
3. - Q 3. Transitive property of equality
4,JK = PQ | | 4/Definition of congruent™
segments



Using Congruence B l |

~ Use the diagram and the given information : P i Q
to complete the proof. ' o )
Given: PG = RS, PQ =.0R, PS5 = RS N | T
Prove: PS = QR | : . d ’f !

| Statements Reasons Nt

1.PQ = RS | L. Given

2.PQ=0QR | 2.6wven .

3.-““ QR 3. Transitive F’roperty of Congruence

4.Ps =8l oo e | 4Gt

5. PS _QR 5. Transitive F’rope'rty of Congruence
\. - _ _

m Using Segment Relationships | oA

In the diagram, AC = CE and AB = DE. ‘(o"(‘"'
Show that C is the mldpomt of BD. A o——

Solutlon

Given: AC=CE, P‘B DE
Prove: (__|S md«loom of BD

Statements Reasons

. Gy

,Scam%m A Post

. Transﬂwe Property of Equality

4.CD + DE = CE/’/

. Trans:tlve Property of Equality

5. P(B*BC-C@'

1
2
3
4. SCO(MW F\dd Pos+
5
6
7

6.AB=DE .GIVEN
7.AB +~ BC = CD + AB . Subshituwhon ©nop
of € OIUO\QAJ!‘\/),
8. %C -CD 8. Subtraction Property of
_ — —_— Equality |
I BC, = (D 9. Definition of -congruent
' segments

10. C is the midpoint of BD. | 10. DeS. of m\dpom%




1. In the diagram, AB = DE and BC = CD.
Complete the proof to show that C is

the midpoint of AE.

Given: AB DP EDQ C,D

—

prove: (1 5 (1 \Spomyof AT

Statements Reasons
1. AB = DE 1. ()TN
2AB@ DE. 2. Aol POE
3. L = CD 3. Given
4. AB + BC = DE + CD 4. “5\IDS]
5. AB + BC = AC 5. Sga%pdg) Pr<|
&m - /‘\Q 6. Transitive Property of
>~ 7 B Equality
7. DG_ + QD = Ct 7. Segment Addition Postulate
8. (CES= AC 8. Transitive Property of
R Equality
9. AC_ = C__t 9. Definition of congruent
- segments
10. C is the midpoint of AE. 10. Dﬁ{- Of W\\d’]pOWﬁ




Proving Statements about Angles

Goals - Use angle congruence properties.
» Prove properties about special pairs of angles.

THEOREM 2.2 PROPERTIES OF ANGLE CONGRUENCE
Angle congruence is reflexive, symmetric, and transitive,
Refiexive For any angle A, L A= = £, }C\
Symmetric If ZA = /B, then £ 5> £ A
Transitive If ZA = /B and /B = /C, then Lﬁ\ L. C,

GETITIER Using the Transitive Property

In the diagram at the right, Z1 = /5,
/5 = /3, and mZ1 = 103°. What is the
measure of £3? Explain your reasoning.

Solution
Statement . | ' reason
1.<1=<5 1. Qv e
2. <5=<3 2. Cﬁ WIS A
3. L= L3 3. Transitive property
4. m<1=m<3 41 PT Of CD(\(‘A(UU'\—\' XS
5. '\NM&| = |’D,7-)O 5. given
6. m<3=103° 6. NOINS l‘h\!e_,




THEOREM 2.3 RIGHT ANGLE CONGRUENCE THEOREM

All right angles arem%@(\j»

THEOREM 2.4 CONGRUENT SUPPLEMENTS THEOREM

If two angles are supplementary to the \

same angle (or to congruent angles), 1 2

then they are CONQLANA - 3
fmZi + mZ2 = [BOO and :.
mZ2 + mZ3=\3D°, then (= L5

THEOREM 2.5 CONGRUENT CONMPLEMENTS THEOREM
e ——— N

If two angles are complementary to the

same angle (or to congruent angles), then

the two angies are CONOY U \k ; . 6
<~ 4

if m/Z4 + m/5 =90’ and

~
ms5 + m/6 =05° . then ZH = Lo

@i "R Proving Theorem 2.5

Given: Z1 and Z2 are complements,
' Z3 and Z4 are complements,
L2=/4 18
Prove: /1 = /3 ! 3
Statements | Reasons
1./£1 and £2 are complements,\ | 1. O} |\ €N
Z3 and Z4 are complements, J
2=/4
2. mZ1 + mZ2 = 90°, 2. Def of compe 4.8
msZ3 + m/Z4 = 90° .
3. Ll 1Ly = 3. Transitive property of
P T N4 equality
4-@ 4. Def ot congrent XS
5.\ 2| + ML = 5. Substitution property of
MLA+ NS equality
6. "<& |l=MM24l3A3 6. Subtraction property of
equality —
Y o



POSTULATE 12 LINEAR PAIR POSTULATE

If two angles form a linear pair, then -
they are 2 LRIPLL ALK TN Y- -
mZ1 + mZ2 = YAH0°

THEOREM 2.6 VERTICAL ANGLES THEOREM

Vertical angles are U %;ﬂ eNT 5
Z1=L3 andi_& = /4 ><

g C <t Using Linear Pairs and Vertical Angles

In the diagram, Z3 is a right angle and -
m/5 = 57°. Find the measures of LJ:,/A 23,
and ZA4.

Solution

By the definition of a right angie, m4£3 = .
/2 and /5 are\/E rﬁm | Q[%’){’Eand mZ/5 = 57°,s0o mZ2 =9 [ 9
£1 and /5 form a| NG pOUY, so m£1 + m45 = {8)O°. When
you substitute ™ [ °for m/5 and solve for m./1, the result is

m/1 =] A"

/4 and £5 are QORI vy so mZ4 + mZ5 ———CIQO. When

you substitute D ~| for m£5 and solve for mZ4, the result is
m/4 = 3%




