Prove Statements about Segments and Angles

Writing a two-column proof is a formal way of organizing your reasons to show a statement is true.
Each reason in the right-hand column is the explanation for the corresponding statement.

Write a two-column proof for the situations below.

Example 1: Given: mZ1=mZ3

Prove: m£ZEBA=mZ£DBC E', "‘D
Statements Reasons . # =
MLl = mi> Given €ty A
MLEBA=mZ3+mZ2 ﬂ'ﬂg\\e nddohcn 'Pos‘l'ulatfo il
MmLEBA=m/1+m/2 SubshhNchino B
ERa = miDBC Transitive Property of Equality

Example 2: Given: AC = AB + AB

Prove: AB = BC A \g\.

Statements Reasons c
AC =B+ AR Gavew
ABFBC =M Seqment Addihon Post.
AB + AB = AB + BC Transihuwe Pop.
AB =BC Subiactrell Rep

The reasons used in a proof can include definitions, properties, postulates, and theorems. A
[heortnn s a statement that can be proven. Once you have proven a theorem, you can use
the theorem as a reason in other proofs.

Theorems:

Congruence of Segments
Segment congruence is reflexive, symmetric, and transitive. Rerndder B

o Reflexive — For any segment AB, AB=AB

o Symmetric —If AB=(CD, then CD=AB —(\Y\H\ OQ GN\SNCY\%
o Transitive ~ If AB=CD and (D = EF, then AB = EF 0 ARy
e Congruence of Angles T AR[ZCD ) then

Angle congruence is reflexive, symmetric, and transitive.
o Reflexive — For any angle A, ZA= /A il
o Symmetric—-If ZA= /B then ZB= /A

o Transitive—If LA=4ZB and £B= ZC, then ZA=/C
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Example 3: Prove this property of midpoints. If you know that M is the midpoint of /Té, prove
that AB is two times AM and AM is one half of AB. A

Given: M is the midpointof A pFhen 2 ¢ ual (.nécu

— . art C M
Prove: AB=2 @ AM and AM = EAB )
Statements Reasons
M is the midpoint of AB Given
AP N M’B Definition of Midpoint
AM = MB Definition of congruent segments
+ MR = AB Segment Addition Postulate
L & o AM + AM = AB Sub sHtwh ru
(O 2e AM=AB (‘:mbll\b \A—\LQ_ -\C(ms
E P AM = 1AB
2 Diwisisa Peperts,
Example 4: Complete the proof below. \
Ly I U
Given: SU =R, TU=IN
LN R
= = [ ST
Prove: ST=NR
Statements Reasons
SU=IR, TU=IN Grvesns
s =L ~TU=LN | Definition of Congruent Segments
ey | Su=sT+TU Seqoeat Additin Poshulaly
SMVLC) LR =LN + NR SPGmfw,d Adolihon Postnlati
gy =LA [ST#TU=LN+NR —Tvansihue Prp -
ST+LN= LN+ NR ke P Sy bbb fiou
ST=NR <u\o+mdxm.%(>
LSE 2 TR Def - of (ongrient Segments
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Skills Practice
Name the property illustrated by the statement.

. If DG =CT, then CT =DG Property: @ﬂx_v@E, c Erog
VWX = ZVWX Property: _T2e-Hexiwd Popo -

1

2

3. If JK=MN and WIEW, then JK = XY Property: | yznS e ’qu,o
4

. YZ=2Y Property: _ S Wrwane the Pop:

Use the property complete the statement.

5. Reflexive Property of Congruence: SE = SE

6. Symmetric Property of Congruence: If ZTKL = /@2ST, then ZRST = ZIKL

7. Transitive Property of Congruence: If ZF=/J and_ £T3 = _AJ ,then LF=/L
W\/

Complete the proofs below.

8. Given:AB=5,BC=6 - ‘__E___'_,_f';_———*
Prove: AC=11 A B
Statements Reasons
AB=5BC=6 th‘m

AB+C = AC Segment Addition Postulate

\\‘S % 4@ - Ac Substitution Property
s 11280 (ombine LiKe derms | Simplify
AC=1) Syr-meticc Pep.

9. Given:RT=5,RS =5, RT =TS

Prove: I_?.—SE'_I'—.S: S
Statements Reasons
4
I =S KS5=-S . T 7
e & T Guer
S\nﬂ‘"‘ PRT =S Transitive Property of Equality
c =
= = e Def . of Co’hgmu& Se e vne +fs
o= T3 Subshihhao
e Ay T
g = 715 Db of Comgnead Se dnsuds




10. Given: mZ1=45° and m£2 =45°
Prove: AB is the bisector of ZDAC

Statements Reasons

i B Z1=45° and -
mZ1=45° an
mL2 = 45° Given

1 . MLl = ml2 Wﬁopeny of Equality

Ll= /2

A ? Def . of (omgwent Xis
—IZ\'TB 1s e bisectr bcL o ﬂfﬂslc P)l.SZL‘f'bY"

o ZDAc

11. Given: FD bisects ZEFC and FC bisects ZDFB
Prove: ZEFD = /CFB

Statements Reasons
FD bl'S—Cd'S LEFLC Given
ché
P == . Given
FC biseck. JoER
ZEFD = Z/DFC )
z Ve . of Pncle Bise cha
ZDFC=/CFB

Ot of BYgle Bisectv
/ EFD A / R Transitive Property of Congruence

12. Given: £1 and £2 are complementary, Z1= /3, and £2= /4
Prove. £3 and £4 are complementary

Statements Reasons
/I and L2 o (Mgiﬁ;«;
- Z1=/3 G .
; R Dt
; Z 4 ’-};’ L’-( Given
J1=.3 Def. of Congruence
< 42 =4 Def. of Congruence
mzl\‘1+m45=90 Def. of C’/‘V\-!D'&MC&L*vflj
mlg 4 4 =9 0 Substitution Property
/ Y. ¢ ane Def. of Complementary Angles

vaplemerd-vr'ﬁ
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13. Given: £1 and £2 are complementary and mZ£2 =46°

Prove: mZ1=44° /'

" 2
rayd
Statements Reasons 1
Given
' Given
il =Y
mZ1+mZ£2=90
0 Bef. of Conplerve kany Angles
mZl +46 =90 Subshhohenl Prog
41T 4y Suwbbzachal Prop.
f"’
14. Given: m£1+m/2=180° and m£1=62°
Prove: m/2 =118° - 21
Statements Reasons
M| +ml2 =150 G/We.u
VALY [ Spuseins
2+ mZ2-180 Subgshhehol Pop.
ML) LR Subhachol Pap.

Prove Angle Pair Relationshi;gsl

When two lines intersect, pairs of vertical angles and linear pairs are formed.

Linear Pair Postulate: If two angles form a linear pair, then they are supplementary.

< Lot >
A 8 C

Z1 and £2 form a linear pair, so £1 and £2 are supplementary and mZ£1+m.Z2=180°

v
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9(»?
/ Zle /B Al 8

Prove the Vertical Angles of Congruence Theorem-

Given: Z4 and Z3 are vertical angles

Prove: L4 = /3
Statements Reasons
LY and L3 Vertical £ s Gl ‘
Z2 and Z4 are alinear pair Del. o—ﬂ a S»fm Z(I\;r’— )
L2 and /7 3 are a lunsas padPef of Linear Pair
Z2 and /4 are supplementary ' DCL of oL LlY\(_M KIDa.(k
L2 and 22 ar Sepp)embkinear Pair Postulate
MmZ 2 y¥n /LY = QG()‘ ' Def. of Supplementary
mZ2+m/3=180° Tp. D_({ &W\ ( AA
mMZ 2> m £ = nn L7 4 anASubstitution Property 7
M43 = mJZHYy Subiva el Fpmp-epbq
L3 E 24 Dek. of ¥ xi =t

2 B2 4T SurrneTicC Prep .

Examples:

Use the diagram below to answer the following questions. Note that the diagram is not drawn to scale.

1. If m£1=112°, find m£2,m/3, and m/ZA4.
2. 1f m£2=67°, find m£1,m«3, and mZa. 1 3

3. ¥ mz£4=71°, find m£1,mZ2, and mZ3.
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4. Multiple Choice: Which equation can be used to find x?

A. 32+(3x+1)=90
B. 32+(3x+1)=180

C. 32=3x+1
D. 3x+1=212

1 5. Solve for x in Example 4 above. 22 + Ix 4| =I80
2%+ 33 =180
AX - 14F
Xz 49
6. Find mZTPS in Example 4 above.
MZLTRS & mARPS
34+ | = 1487
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