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PROOES ~ ¢h,2 . Namag Per Date

Geometry 21

Four types of proofs in this packet.

e . BasicProofs using only vocabulary from ch. 1 and ch. 2 {“Reasons” are properties and definitions only)
* W Proofs using some Postulates and Properties that don’t require proof themselves
¢l Proofs OF the Theorems from ¢h. 2 {2.5 and 2.6}

¢ V. Proofs USING the vocabulary and theorems from ch,1 and ch, 2 {“Ressons” are theorers, properties,
postulates, and definitions)

I. PROOFS USING VOCABULARY TERMS ONLY...

{(complementary, supplementary, midpolnt, bisect, perpendicular, congruent, right angle...)
A

A. Given: AB L E"WJA}?B; BC bisects < DBE

Prove: <1 and <3 are complemantary

STATEMENTS REASONS

1) 4B ic . 1) O\t

2 CAGLTs « v¥, & 2} Delrn, L

3} m=ABC =90° 3} defn, right angle

4) .m<1+m<2§.§a&c)_________ | 4 Pnou Aad, Post .,

5. _we) 26y 90 _ 5} Substitution POE

6) BC bisacts <W 6) GV,

7] Sh =LY 7] B, ey

8] ME A= e 8 Dehn =

9) m<l+ggd=90° 9 SWbshwhw™

10) &} 2Ly o e, 10) Re ™. WMM

FAN
B, Glven: <ABD and <DBC are complementary; s
m<ABD = x + 30; m<DBC = 3x ; /”"7{
z e
Prove: x =15 i //'
ncéif O; ‘?;
STATEMENTS REASONS
1} <ABD and <DBC are complementary; 1) ‘
m<ABD = x + 30; m<DB( = 3x GW tn

2] m<ABD+m<DBC= Q) 2) Qubn. CLowmiplawy,
3 X330+ 3 =9 O 3} Substitution POE i
4) 4x+30=90 4) S'\W\pl-'&
5)_9x=60 _ 5)_ Swulptuthn
6 _XelS 6 Dowisivn
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w i
¢, Given: <K and <S are supplementary; /; 7
m<K = m<i / : /
Prove: m<S = 180 - m<! K - =4
STATEMENTS REASONS |
1} <K and <5 are supplementary; m<K = m«l 1} G—'\v
) MW v me Y E[80 2} Datw, S"’?P
3] m<l+m<S=180 3 Kuwbs Khutwn ]
4) Ao § ey T0-wae) 4] S ubdey o hdvy
—_ u §
D, Givem: Xisthe midpoint of MV ; MX=RX e P -
\\\\_ !.r"'t,
Prove: XN = RX /;‘f\v(i/
. T
i / Jio
STATEMENTS __ REASONS
1) Xisthemidpojntof MV 1) Gv=n
2 = XN 2l Dadn. Mid ot
3] MX=XN 3 Debn. £
) MY = &X 4) given
5) RX=XN 5 Sub N hahon /Tans b
6) X¥N=RY 6 Swymanedne, 7
T
v [ [ - .
E. Glven: AU LTN ; TAL AN g“\y .
{ f}n""‘\_\
Prove: <TUA and <TAN are supplementary s \“m\\
Iy
A ‘\‘\N
STATEMENTS REASONS
AW LTN 5, TA L BN 1] G
2} <TUA and <TAN are right angles 2 TMeba. L.
3] waTWA =90 WM <TANEGDS T, b, R

4] 90+90« 180

4) simplify tknown math fact])

5] m<TUA + m<TAN = 180

5 Dwbshhwhee

6 €TUA ¢ TAN &t Togel,

6) Wefn, Svpp,

F. Glvem: <1 and <2 are complementary; m<2 = m<3
Prove: <1 and <3 are complementary

X

October 14, 2014

STATEMENTS REASONS
1} <1 and <2 are complementary \CSQI\W
) MelEmeas B, G Pl

3} m<2 = m<3

LM< Fme3TY0

substltutaon POE

Lg,_! ond £} _er ___wak
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6. Glven: HE LIV ; meHEW = meA H ,,.»v"'f/ \\
ull \
Prove: me<A =90° W f,-'“j/g }-\h
STATEMENTS “REASONS
1) HE LWL 1} Grives
) £ HMew s & v+, I 2) NP, 1
3) m<HEW =90 3) Defn e ¥
4) m<HEW = m<A 3 Gmven ©
5. _en¢ A 4D 5 SWbgNt, o TroaSitiee
A
A
H,  Glven: BD bisects <ABC; m<ABD + m<C = 90 e 5
Prove: <DBC and <C are complementary :/ P
s r-'""f Y
f/,,f \
B.:Vé/ \0
STATEMENTS REASONS
1) BD bisects <ABC 1) Lsyven
T [
2] #+ ASBD = <DGC 2) Debn, biTecd
3} m<ABD = m<DBC 3 Detwn. &
4 ™ EAADD Fme = 90 4) Given

51 m<DBC + m<C =90

5. Sub situhm

6) <DBe ¢ <C omg c.,awxgbwn.

o TN VNPV £ P A P Pt A A, LIV A AP

Il. PROOFS USING POSTULATES AND PROPERTIES — postulates are accepted as true without proof,
but we can use them In proofs. {Linear Pair Postulate, Transitive Property, Angle/Segment Addition Post...)

% LINEAR PAIR POSTULATE PROOFS __(or Linegr Pair Property..same thing!}

5 D, C.«.anl.a-

I, Given: mel =138
Prove: m<2 =42

STATEMENTS

REASONS

1 MEE3R

1 G vER

2} <1 and <2 form a linear pair

) Dg bn, Lin Pr

3) <] % ¢ ot sua?umm\a_

3} Linear Pair Postulate

4 madlewmda s |8

5. 138 +mM<y =180

9) Qg bn. Svppluw .

6 w<AT Yy
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-
). Given: m<l=5y~-3; m<2=2y+1 -
Prove: y=26 /
) 1.2
STATEMENTS REASONS
1 = - - v 1
}owm ¢ ,%‘O Bzmég.%-p] } G"‘*M
2} ¢\ ead L9 ot a ljnger ponr |2 “Defn Lia. Pr.
3} <1and <2 are supplementa 35 LinRar Parr o shalei
9) &l +m< g =l 4 Debn. Sveplam ,
5) ‘.Sv.-w S auwrlTIEO 5) Substitution POE
6 e A B 6] Simplfy B
N E=1%e N ™R XA T hen YOT
8) l.é\;’-" RYA 8 DwWSten v
K. Glven: m<l+m<3 =180
Prove: <1 = <2
1 23 .
) STATEMENTS , REASONS
] M¢.|+m¢3-:8’0 I Griven
2) <2and <3 form a finear pair 2 Debn, din P,
3 4R 1 €D ax SRelew, (3 Lia, Pr, Poss,
) VAR I may =150 4 De b, Svpplam,
5] m<l+m<3 =me? + m<3 5} Substitution (or transitive)
6 ™Mm<l =< 6} Wb ek fey
IS -1 /) . 2
L. Glven: m<2+m<3 + m<d = 180 3
Prove: m<l = m<3 + m<4
12 g
STATEMENTS REASONS
1) wm<) rme 3 bmeY STRO D) Gnveg
2} 4] end < A vt & th er. } Defn. of Linear Pair
3) &) ead < Q et -rv\pp\zw\ ) i, Or Pod
9 wm<¢| tm<d =180 4} e . Sveplev -
5  me] +mca ~ M‘eg&-i-md 5'¥W\u‘] 5} Substitution {or transitive) ]
6]t owné St m‘-‘,l 5 SublachM
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STATEMENTS ™~ P REASONS

! >

7} <2and <3 form alinear pair " T~ B
3) =~ 3™
4 il DN

5} m<l + m<3 =€) + m<3 5) Substitutiodgr transitive)

DI 6)

LI 7) N\

% TRANSITIVE PROPERTY PROOFS

N, Glven: m<3=40% <l = <2; <2 = <3
Prove: m<i=40°

STATEMENTS T REASONS
<iz<2; <2 <3 e 11 G
) Wi =wadd WSS T WAL 3 1) peln of congruent .
3) m<l=m<3 3) TreNSIhTR. VAP, (o Tuby wt)
4 me3 YD 4} given
5 wmef = yo 5) VRASITWC / (,,., SwhshMRw™ 9

¥*¥*There will be more proofs using transitive property In some proofs that involve other THEOREMS {lIl.}

0. Given: <1 = <3; <2 = <4
Prove: <ABC = <BCD

A STATEMENTS .__REASONS
e L)<l=<3; <22 <4 1) G-wWeA
_— 2) MLy - wndad EWEY ) Defn. of congruent
3) m<l+m<2 = me<3 + me? 13 Add. Yp, =
N 4) m<l+m<2=m<3+me<d } Subshfndv
4 h\ 5} mel + m<2 = meABC: me T aYT o B E E§; Ega ?Eﬁu
o ¢ 6] mEARNRE = meBe 6} substitution POE
N ¢ PBC 2 <BCH 7} Roha. = ]




Proofs A-Z chapter 2- WITH ANSWERS.notebook October 14, 2014

ti\\"

""fc'@lll. PROOFS OF THEOREMS ~Geo 21 (proofs packet cont '}

& PROOF OF CONGRUENT SUPPLEMENTS THEQREM

| If {GIVEN} 2 angles are supplementary to the same {or to congruent) engles

P, . Given: <A and <B are suplemeary
<Aand <C are supplementary
Prove: <B = <C

ML emeC IO

) ____ STATEMENTS HEASUNS
1} <Aand <B are supplementary S
<A and <C are supplementary C’ﬁ 3
2} v LAY el 10 2) Defa.of _Svopla vy,

3 meAem<Be meA+meC

3 ST R RAARARS

) W 4 = mn %

4} subtraction POE_

5 CR =< C

5 \ebw, =

"% PROOF OF VERTICALANGLES THEOREM

2 I (GIVEN) 2 angles ore vertical angles
i Then (PROVE) the 2 angles are congruent to each other.

“"sfnce tf:fs isthe f 222}
0. Glvan: < 1and <2 are verllcai anaies
Prover < = <

- STATEMENTS : , REASONS
) <y < D ot VeI taA ;,S' i orvVean
2) <1 and <3 are a finear pair 2} .
<2 and <3 are 3 Hinear pair m F‘" . 04 L" h. 9" .

Pl 3K ey
3) 2agma\3¢%ﬂm eSPv?PLa,vw

Foin, Pe, Post .

4} Congruent Supplements Theorem

**in dlass we proved Vertlcal Angles Theorem without the congrusnt supplements theorem, but now that we ave

learned that theorem, we may as well use it to make our proof shorter!

"+ PROOF OF RIGHT ANGLES THEOREM

If {GIVEN) 2 ongles are right angles,

Then {PROVE) the 2 ongles are congruent to each other,

R. Given: <lisaright angle

<2 {s aright angle
Provet <1 = <2 1 2
STATEMENTS REASONS ___:
1] <iisa right angle; <2 (s a rigit angle A
2 wm<(=90 i3 390 2) D&E ok rlq\\)‘f X
3l wme] =l d. 3) substhwtlon
14 \;QQ,._W_ .

EER e
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I % PROOF OF CONGRUENT COMPLEMENTS THEOREM

Bl {f (GIVEN) 2 angles are complementary to the same {or to congruent) angles

il Then (PROVE] the 2 angles are congruent to each other.

( ® **‘smce thJs is the proof of the theorem, YOu can’t use that theorem a5 any o of the reasons!} o

<2 and <4 are compfementary o N
<3 and <5 are complementary 2 3
<4 =<5 4 5

Prove: <2 = <3

S‘I‘ATEMEN? ' " REASONS

1 < mé‘ “1 o™ “W\o 1 v

& ox complem,; €= gl Gaven ‘
m<a$ A0 7} Defn. of__C. 0NV PV
wMed +m9S =90 '

3] m<2+ m<4=m<3+m<5 3} Swhs g ety v

L 4) m<d = m<5 4) defn. of congruent.

5) m<2 + m<4 = m<3 + m<d 5) Swh sy An

6] méd = wed 6) Subhra et o

7o43=4¢3 ) V20 F0. 2

% PROOF OF THEOREM that states IF 2 ANGLES ARE SUPPLEMENTARY AND.

CONGRUENT, THEN THEY ARE BOTH RIGHT ANGLES
{| If [GIVEN} 2 angles are supplementary and congruent,

| Then (PROVE] the 2 angles are right angles.

] {* **"smce thrs fs the pmof of the rheorem, you ¢ mn’t use thar theoremas on y of thereason f A _— i

T. Glver: <1 = <2; <lissupplementaryto <2
Prove: <1 is a right angle

<2 is a right angle i 2
STATEMENTS . REASONS
1] &l & € €] svppl. £ 1} Gaven ,
2} Sl rwWme 3.,. _ 2} definition of congruent

3) ™M<] rmdca =180 3) definition of supplementary
4 mel+m<l=180; m<2+m<2 =180 4} QUOSNTUT vy

5] 2{m<1j=180 ; 2(m<2}=180 _ 5} simplify

6) mel=90 ;. m<2=90 6] 1O v 51 e\

7 &S q%.g;.@_;swt.g 7 Dok, wiqkﬁ&
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V. EXAMPLES OF PROOFS USING THOSE THEQREMS

Now a proof USING the Conaruent Supplements Theorem

U, Given: <QVW and <RWV are supplementary
Prove: <QVP = <RWV

October 14, 2014

STATEMENTS REASONS

] LQWW ¢ £ RWY oy suopltnil]  fven
2] <QVW and <QVP are a linoar palr o 2} Do Lin P,
3} <QVW and <QYP are supplementary 3} l-in. ©r, PosT. ]
4 < QVP =< RWV 4} Congruent Supplements Theorem
g e
, —
Now some proofs USING the Vertical Angles Theorem \\ P o
V. Given: m<ABC=2x-3; m<EBD =85 A
Prove: x =44 ,// .
;// S E
: St

STATEMENTS - | , REASONS
) MLARC=auw="3 " mIERDIR] Gavan
2) & ABC endh <« &RD o vest 8o definition of vertical angles
3} <ABC = <DBE 3) Vevd, &, Thw ,
4] MLARC=mIADHRE 4) definition of congruent
5) 2x—3=85 5 Sudbsiiwiun
6 ax=¥¥ 6 A, POY
7 X=Ny 7). Divigsiony

o H

W. Glven: <1 = <2
Prove: AMI, bisects ZOMK

STATEMENTS REASONS

1) <1 and <LMK are vertical angles
<_e\ and <GML are vertical angles

1) e Fa. o VW4-° %}

{hint: not ‘given’})

2] <MK = <1 ) VadY, & Thwm

3) Sl e 3) given

4 2 Z<GML_ 4 Vay¥ ¥ Thv

5 <LK = LGl 5) transitive prop. of congruence
6} ﬁ:\ Srseess ¢ G-MEK 6} Retn, et
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Now some proofs USING the Congruent Complements Thearem

X. Glven: <3 and <2 are complementary; m<l + m<2 = 90

Prove: <1 =<3

—>First without using Congr. Compl. Then. ~>Now shorter WiTH Congr. Compl. Thm
STATEMENTS REASONS STATEMENTS REASONS

1} <3and <2 aregomplem. | 1) " 1} <3 and <2 are gomplem.; | 1) .

_ WmdEmed=gd & M+ m<2 =30 . Gien

) medimez=90 2) Dabn, Creaplimn, | 2) <tand <2are compleme | 2) T , Complaca,
1 3) mel+ me2ame3 4 mel 3) Swhshidhwhe, (3] ¢ ]= &7 8} Congruent Complem. Tho,

4 mMmL| =wAdy 4] sublraction

5) ] =44 5) Dakv, =

A E
C

Y. Given: <ABDisa right angle; <EDBisaright angle
m<CBD = m<CBB
Prove: <ABC = <tDC

- STATEMENTS _ REASONS
1) LRHBL is avee g S LD s >

L LB zmelDB’ &ob¥ | SNTen
2] weARD=90 ° v EDR =90 2} definition of right angle

3) m<ABC + m<CBD = m<ABD; m<EDC+m<CDB=m<tDB | 3] Pwneae Add, Posd.

4] m<ABC + m<CBD = 90; m<EDC+m<CDB =90 4) SuB s N s Ty
5) <ABC and <CBD are complementary 5 Webn. LA PWW‘
<EDC and <CDB are complementary . .
6] <CBD = <CDB 6} thint: look ot the given) 1AW . ==
7N CARC=<EDBC 7) Cmgf. Complm. Th™.
D A

Now a proof USING the Right Angles Theorem

Z. Given: <DAB is a right angle; <ABCis a right angle; <ABC = <BCD

Prove: <DAB = <BCD A B
STATEMENTS REASONS

1} <DAB is aright angle; <ABCis a right angle 1) Gt

3 ‘43&‘3 g_(.ﬂ-&('_ ] ' - 2} right anglestheoreni_

3 <ARC S¢BeD S gven

A <bABR T <BCD 4 TreaSihv-a,







Name A’Ncs UJZC@JK Period:  Date:

Geometry 21 2.2 and 2.3 Extra Practice

1.

A conditional is a(n) { 7[\ - -:H/Uiﬂ statement.

If a conditional is false, you can givea  LoLeritecexam ‘/(?L( to show it is false,

3a) A statement is considered a defimition if the original conditional AND its  COYW (S are both
true,

3b) If they are BOTH true, then you can write the statement as a lO Feandd 'fh aonadl which
contains the phrase fﬁ endd (M(,U\ f\;lQ

Draw an example of adjacent angles and an example of non-adjacent angles. Why are they / are they

not adjacent angles?
fo (e <

4 ot Syt
Ouljtcent gaf“‘ﬁafgtﬂ? Vot 2 dj howe SGML &ﬂgf;{f

¢
Use the following stafement for questions the following questions: 41 poodles are dogs.
Write this as a conditional

TE S e @M&U{i*b\m kA p&)ﬂf

Sﬁte the hypothesis l‘-|* IS G 4)6 bcﬂ&

State the conclusion I"WL 15 . 6{/03 .

Write the converse

TEF it s a oﬂogi Aen + isa rpoop(f(e,

Write the inverse

IL i+ (5 NoT a poaéw(, Hen his NoT Q&’(oj/

Write the contrapositive

oL s wol ot 6&0&\, Hoen (4 %% f”)O’/*Q,WM&@,

Draw a Venn diagram for the above example. P‘}(ﬂ
‘ J C
Draw a picture of a linear pair and name the angles that form it: /

AR C and « CBD form a linear pair A,M 3 D

Circle the answer: A linear pair is (sometimes,’ I never) a pair of adjacent angles.

Circle the answer: If the conditional is true, the (inverse, converse, (org:;;)osiﬁv must be true as wel].
DILTAPOSILY




9. Re-write the following statement as a conditional, converse, inverse and confrapositive. Give the
truth value of each statement, if it is false, give a counterexample.
All squares are guadrilaterals.

- N . - !
Conditional: & (1 1S «a Squoce, Hen 1 (s @ {)ua%n ([
Converse: 14 ﬂ (S a Q{UCLC@ Ve y + len, 4 /s @ § cz yert

Tnverse: & l(rF bS NOT S?UGV\{’( HAen i s not & tiUé}d’f',

Contrapositive: T 4 oF (S Neé J( O 41}/ ] é’té{-/ . (_H,\@,\ o not g g_(é uenrt
10. Use the following statement to answer the following: A right angle has 2 measure of 90",

a. Re-write the statement as a eonditional and eonverse.

Conditional: T/~ ;- is 4 f”lf/;l/\#* ¥ 44/\@) [+ hgs a meas, = 90,
Converse: :]j(ﬁ 1’}' I/W/S K meas, = /Oé "{/L'CKL (,9- 5 G flﬁLUf ¥

b. Isthe statement a good definition? (@ no? Why? If yes, write it as a biconditional. b Al
C 84 V“jt

Ravecsihe, con be votom as bicondid, He cond- 5 ™ e

11. What is the difference between a right angle and complementary angles?
¢ . ?,)5(,{ v ( Z) od-
Q_right ¥ is ON ongle 0 ?0 fomfwtummm i§ & erales
. 4 Fo

12. Write the conditional statement represented by the given diagram: Animal 0/0 /

Mountain

TE He o oudkedn Livn, Hen 4 is_ag_opimad

Lion

13. Write the two statements that form the biconditional.
Two lines are perpendicular if and only if they intersect to form four right angles.

Conditional: [+ m 2 lines et Q?JD/V\OQL W(@(“//VUL ﬁ/‘bj ;i/L‘FUIeUf

Converse: jfﬁm 2, Mec¢ /’L‘/ﬁ!{f(/f' /IU /1\/\04'] al’ikﬁl/ufé’j P ﬁwﬂ 7!‘”/2:1,?@
‘{M —M’L«‘ig e L S

14. Use the definitions of p, g, and r to write each conditional statement below in symbolic form. (p,q,t)
p: The weather is rainy. qQ: The sky is cloudy. r: The ground is wet.

a. If the weather is not rainy, then the sky is not cloudy. N Vo
v C

b. If the ground is wet, then the weather is rainy. =y P
|

c. Ifthe sky is not cloudy, then the ground is wet. NC({ -




Geometry

Formative Quiz 2.5 (3)

1o e § S
AN VgL
Name ;/ i i \\.\'; i _ﬂ) ! (T S 3 per

1) AB+BC=AC
AC=EF+GH
AB+BC=FF + GH

2) m<A =90
m<B =920
m<A =m<B

3} m<A =m<B _

Name the property of equality that justifies each statement:
AL

8) A3x+7=12

, H3x =5
o r\<\,- N F o g
(TSt | Supsd 9) 2(x+5)=13
‘ 2x+10 =13
8) AB=CD

¢M\" i; B i - 3 ; 'E- i
o D PSR LA
. L

Yo vmmpd

> AB+EF=CD+EF

9) m<A +m<B =180

Thidri ks

m<B = m<A m<B = 30 o .
m<A +30 = 180 &S b 7 SO !
4) X+ 4 = "3 o~ P )
X=- Ozt et 10) sme<F =2 m<G o
m<F = m<G M A
| 5) 5x=7 L
T TR G-
L 5
>33







11. Given: 9=4x—3(x—2)

12, Given: LA = 2 BDA

Prove: x=3

Prove: 12x+15=11x+20

wr

fix -+ 158
gy

Statements

Reasons

1. 9=4x-3(x-2)

—
ey
—

2, 9=4x-3x+6 |2 .~

3. 9=x+6 3

& . i
- ) ‘._)\ v R g

Statements

Reasons

J S
1 oop s LA

U Y et

)

fo s ,\! b
2} 4 OpAT AL

3 ARpA T cwpy.
4) <A=<CDE

] LY

L
e

6) [fled® =10

V"f’,c‘i\" r_’} ]

1) given
2) Defn. of vertical <’s

3) Vertical <'s Thm,

I\.._.n

5} Defn. of congruent

6) i)(-.{ %JJ;A &"J}‘-\_,; .







PRACTICE for PROOFS - chapter 2

ANSWZLS

Name

date

Geometry . __per.
Fill in the reasons that justify each step. The reasons on this page will be a Property of Equality.
1. 2{x-3)=35-9 L. Given 1. 4(x~3)+9=2x+1 1. Given
2. 2x-6=3x-9 2. Dishelowdre 2. Ax—1240=2x+1 EMM
3, =x-9 3 _Subhamaches o, oo 3. M%‘ i
4 3—x 4 _Prdddon 4. 2x-3=1 4. Stotaihmn
5. X3 s. %\i\,mvvx,{/fw\b 5 Dy—i 5. Rdddidvo~
I 6 =1 WD\\/\JS]CVL'
1. 2 x-T)=8{2x+3)+1 1. Given L o1 | Given
2 ax—ld-t6xe2del 2Ol 5 origres 9 Given
3. 2x—14=10x425 3. Slpli &\J}r 3. QR+12-52 3. Sioshddane
4, —14=14x+25 4. b U= 4. QR=40 4, S,{b)i\’&wb
5. —39=14x v
G —Eza . KD\\NSN
14
. | Given {. AB=0x+5, BC=y—7,AC=15 1. Given
o _ 2. AB+BC=AC 2. Given
2. mAA+msC=T5 2. Gif,fen s Orr S r72s , &,Lloﬁ\a‘lnfh‘/\‘
3. 30° + mlC=75° Sosdducbr 1 Sl
4. mIC=45° 4. _ O\ U s 1r-27 5. M:LWL\J“
| 6. x=27 6 _ D
A B \ Civen 1. m/ABC+m/CBD =m/ABD 1. Given
— 5 Given ). mZABC=3x+1, m/CBD=24°
3. mLA=80° 3. Given mZABD =557 2. Given
4 mZA=msC 4 Tms"a\\\gﬁ’(@ 3 Ax+le2d=5y—7 3. Suhesh b
5. 80° =mC < Subsh ,\W‘j\ 4 325547 4 woudiz\,
6 mAC =80 O LT 5 &Llﬂé\r&/{jh“%
6. Suyet A C
" 6. 32=2x 6 Pddibna~
7. 16=»x 7 Pwse—
8. x=16 Symimiestn




Postulates and definitions can alsc be used as justifications in proofs.

Hlere are some examples of postulates used in proofs:

[

5. mZQRT =32°

5, &ﬁmw_\(ﬁ}{u

& . 3
X R
1. .
IXR+RW=XW 3\0(;{‘ (\(M(PO&Lf
o
w
5 A
' Q
I + T = g l @Od— /
1. B/WSQ +m/QST=m/WST L. ‘P\\t\q\ﬂ Qe e
3(
1. Ris the midpoint of QS 1. CGiven B R -4
2. QR ~ RS 2 Defw. wilgt
4,
1. BDbisects ZABC 1. Given
2 Li=2s2 5 Dok biseet
5. 1. 45 and £W are complementary 1. Given ( |
2.8 + ms W = 00° 2, M complem
: L] x| [ & R
A B C 9 A B e
.AB=5, AC=18 1. iven
AB+BC=AC 3 Stameet DdedPost 1 B the midpoint of AC 1. Given
5+BC=18 3. Subshtwh v~ 2. AB=BC 2. _Defn. YVM (ot
BC=13 4 _ Sl o 3. AB=BC 3 _Deby =
4, AB=3% 4. Given
5. 5=BC 5. Gubshduter
7. 6. BC=5 6 S
1. AB=RT 1. Given o Q
2. AB=RT 2. = B
1@0 R'—' :F 3
1. msQRB=15°, m/BRT=17F 1. Given
8. 2. m/QRB + ms BRT = msQRT W Adclidva Qost-
L AB=RT L Given 3. 15°+17° = mAQRT 3. Sbogvdut™
2. AB=RT 2. Ve, 4. 30° = QRT 1




Given: ZA 1s complementary to Z/C, mZA = 30°

B prove: mZC=60°
Statements Reasons
1. ZA 1s complementary to ZC 1. ﬁ G“M
2. mZA +mZC = 90° 2. m UNVL(‘)LLM '
3. mZA =30° 3. @V‘U\—‘
4, 30°+msC= é()“ 4. Sk R ”i\/dYW\’
5. mZC=60° 5. S\,&MM(J{‘{Y\—J
12. Given; m<2 =32°
Prove: m<1=148° p 1 / .
STATEMENTS REASONS
1) MeY = 2D 1) G\M\J
2} <l and <2 form alinear pair 2} 'Dé({\\ Uﬂ l Q -

3) W 2\ ol < w;}()()u“ﬁﬂi) Linear Palr Postulate

4) m<1+m<-2 =_ |18 ~a) rbgol\q SV{{)\‘LW‘/(}_

%) 5) substitution Prop =

Mmcl+3d= 150

P gy | " Suubhatn~

13) Given: m<3 = 152°

Prove: m<d =152°

STATEMENTS REASONS

1) M 160 ) Gwer—

& e ond < et verhcal 25—‘3 D Tufn b ek cal %‘3
?) 3 & ey 3 Verk 3'c Thn

1 MJ_?):MQLl ‘%D@o‘hg

Ty = 15> t;\d S S8 b~




Instructions:

e,
e

1. Draw the approprijat€ markings omthe diagram to indicate the given information (hatch marks,

perpendicular markings; ete)—

Z. Write or complete the conclusion.

3. State the reason for the conclusfon

11,

e T €A mie b T T s e T T T 3 et st o e o a,

Given: C is the midpoint of AB
Conclusion: AC &= 7 (R
Reason: Debn. MU 0&?‘1‘\'

12

lGiven: F__isﬂthe x_t_édpbint of Bﬁ
Conclusion: D F = Fg

Reason: D,le“ Y 0{/ P+‘

i3

Given: DB bisects ZABG
Conclusion; ZABD = 7 < DR

Reason:  Dobn, bDiseet

14

Given: PX bisects 21TPS
Concluston; < TPR £ < RFS

Reason:  Dobo A\oh sect

5 ¢

rm — s reor

(Given; CD LAB
Conclusion: ZADCis 7 & ¢ f(3W %‘
Reason: Tefn. 1.

e

T G e 1

Given: AT LRP
Conclusion: £ RTA

Reason: 7y, £, od- L

17

Given; BD is a median] (D is widpoint’)
Conclusion: DC & 7 AD |
Reason:  Tood. widpot (o ’”““%
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Basic Geometry: Fundamentals Needed For Proofs

)
Name: .o JMSW{_ _ . o Dates_._

Use the diagrams in the oval below to answer;

1 [ Name an angle bisector. ) ﬁz I

2 | Namegmedian. B

3 | Name a pair of complementary angles, z \ :' 4 9_

4 1 Name iwo perpendicular segments, | Bﬂ_\_w “;é;_‘__/___
5 | Name a palr of congruent angles. ~ W ==KU>

6 | Name a pair of congruent line segments, g ZCh

7 | Name a pair of supplementary angles. Z 0 anit< b

8 | Name a pair of vertical angles. Z pf‘bD ',| 4 Bl

9 | Name apoint thatis a midpoint. 7 ot O (f__‘('t’D)
'10 | Name an isosceles triangle. N T \ A RSP -
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duoation To Preco¥s
Period____ Deke

When you are completing proofs in geometry it is important to
“squeeze” as much information from our givens as possible.
Assume that every statement below is the beginning of a new
proof. What information could you conclude?

**Disclaimer: When you are completing full proofs you may not always need to use each given or necessarily go as far as you need to

on this page.
i. mZi=m/2 GIVEN
~
LS e Dufly of £
2. mZ1+m25=90degrees GIVEN
‘*' <\ ‘-. < 5 et LO\{J{\p\M\\k @ezfn L«(W{Dlﬂm;
3. Ziand £ 7form alinear pair GIVEN({or defn. of lin. pr. from diagram}
. ( ;
A L) L] et supelem. Dedn. LY,
Ml ymeT= (80 Defw. supplem,
4. £ 8isartangle and £ 9isartangle GIVEN
me o g M L9 =90 Dedn rh%
<y < meq B2 Subsihich i
5. Z4and £ 7are complementary GIVEN
mel 4+ <l =90 Dedn. conplaw
6. L1=/7 GIVEN
me) =m e Defr. =
7. mZ1+m ./ 4=180degrees GIVEN
‘ y
&\ é%_ = gv‘;()\ﬂﬂ\- Defn . SU‘?()U.N\ '
8. Z8and £ 9arevertical angles . GIVEN({or defn. of vert, < from diagram)

28 £ 2 Vet X% Thim




9, Z3and £ 8are supp. angles GIVEN
| Mmed bm <f7 4D Deb,  supptem .
10. £ 8and £ 10 are both complementary to £ 7 GIVEN
L85 4100 C/mcyn &) (;d\'kp(.m,(ﬂ]m
11, Z1and £ 2 are supplementary GIVEN
mcl ) T &)D Pb’g& ju?p\ﬂm ‘
12, Z1land £ 5 are supplementary GIVEN
me) +m < § et kw er,fY\ S'U{)PLM’ '
13. ./ ABCis a right angle GIVEN
i
md.f% C ;Ol,O ’Déli\\ vk 2}
14, DB=SG GIVEN
MWESG Dg(fn "/:\_J—,.
15. ZHand Z Pform a linear pair GIVEN (or defn, of from diagram)
L ECP ot supglam. Lia . Pe. Posi-,
ML +m <P (gD Def. S‘u‘optﬁm,
16, MA=TH GIVEN
o
MA =TH Defy =
17. mZ ABC= 147; m £ ILVE = 147 GIVEN
MmeABL * me §LM B Subshdudba~
<Al 22 W Dep. =
18. TI=FG, FG=SD GIVEN

BE Tl=3p

Treasihvwe_




18. £ DMB s a right angle GIVEN
e DMB = 40 Do of %
20. Z3and £ 7 are comp;
Z 6and £ 7 are comp GIVEN
el £48 Cé‘(w\( CaP. "M
, o~
m<p = me R Ded —=
21, Z QWEand £ MNB are supp;
Z WSZ and £ MNB are supp GIVEN
N
<Que = W2 (]j,mp\rr svpp. T
: ~ r~
Mme RQUWE s mesd . =
2. mZL 7=30;m £ 8=30 GIVEN
nel=meg ,“)Lbbsd“d\/\d\"“
: . I
27 2Ly Den. =
23, L1z /8 GIVEN
Mol =mey Defn.
24, AB =DC; DC = EF; EF =GH; GH =) GIVEN
S~ T rzasihve
25. Z MIRIs art angle;
£ TUVisartangle GIVEN
A Rt & Tha

mé,/_M 4

me MJE=

Dehr. 2




C% " Name A/N S(/U/(CKLS Period Date

Geometry Practice with 2.5 — Reasoning in Algebra and Geometry

1. Write a conclusion that can be drawn from each of the following statements.

e isat

a. LA=/B : . ABL BC
W\'éﬂ fiq\na\B 8 éréﬁ%f—”(w)
b. EF=GH f:v' ¢ o Gﬁ h. 21 and £2 are vertical angles
=F =6 £ 5D
c. 1 bisects AB at point M 3 o i mL1=50, m£2=40, m£3 =m/l
M = M8 M <R ;;,Ob
d. ZAisarightangle PN j.  ZABC and £XYZ are congruent and
meA qof supplementary

B I 2K\ 2 ene A5

e. 21 and £2 are supplementary -,
] +me 8D .
k. C is the midpoint of A8

f. 241 and £2 form a linecar pair

ey svpelm, ATE R

2, State the property that justifies each statement. .
a. If /1= /2 and £2= 43, then £1= /3, Tens. Yap. &

b, XV = XY Rofwavt, Qo

¢c. IfS=ux, thenx=5, S\,@Wmej\q 2 P O¢

d. If2x+5=11 then 2x=6. St P07 (5)

W
e. Ifa+10=20, thena =10, Subdcihon. POV L‘)

£ If—;‘i:—ls, then x = —45, Muld, Pop. g (3

g Hdx-5=x+12, then 4x=x+17. m(h‘?iwv\ L OXP (6>

h If %BC - %DE, then BC = DE. Muld: Qo ( 5')

i If5(x+7)=-3, then 5x+35=-3, D‘ Séw(\)\,[gl\\r{ Q{LQ

j. Ifmsl=25° and mes2=25°, then m.2l = m/2. Sibsidwhen.  pol

_— —— — — — iy Rt
k. 1t 4% =BC and BC = CD, then AB = CD. Teasidre  Pag. =

L If 3(x w-g) =4,then3x—2=4 Vi buAne (Pm\p




. Fill in the reason that justifies each step.

. 025x +2x+12=39

Given

2.25% +12=39 a Siwplidiy
2.25x =27 b. S%b@\(gwg\\;w« ( fﬂ
225 = 2700 c. Mult. Roe (10°)
o Drasn oof (v
. mZABC=80 Given
mZABD +msDBC =m-ZABRC Angle Addition Postulate
(3x +3) + (6x + 5) =80 a. Swlhsiiwbas POT
Ox +8 =80 b. %,'n\,f) W d,
9x =72 ¢ Sb v (/iLt;V‘“PD(z.,
x=38 d. bq\/\ s T
XY=YZ Given
gm+5=6m+17  a  Own {d; ﬂﬁ mﬁg . 8m + 5 §6m +17 fz
2+ 5=17 b Suwbyeechun (i)
2m =12 e Suddr A (S’)
=6 d PDwmseon PF)
. KL=3(PM) Given
5x = 3(2x - 4) A Sulos kv pr— f——— X s
5x = 6x - 12 b Dishw owkve Y
% =-12 & SuMstvach oA T T ;
x=12 4 Moy e




. Name the property of equality or congruence that justifies going from the first statement to the

second statement,

b. Given; %x+3x 2x—24

Statements

XY =72 3(x+2)=15
B e g . (}) CJ b. N
TZ =XV e ¥t = 3+6=15  Dsdv oo
n+6-2n=9 _ ZA=/Band /B=/C :
- - . v
“ m+6=9 S]MPL’ M d LA=/C ’T(E{\S}‘(]w Pﬂ\() o
. Complete the following algebraic proofs,
a. Given: §73x 32 Prove: x=-40
Statements Reasons
1 8~3x:32 1. Given
2. 8-3x=128 ,  Malt, Poe (‘43
v ¥
3. 3}( ‘ v 3. Subtraction Prop. of Eq.
4. x=—40 4 Dyisyon T

Prove: x=15

Reasons

L lév F3axdy
2. x+15=10x-120
3. 15 =9y
4.135=9x

505 X

L. Given

2. Multiplication Prop. of Eq.
3. Subiraction Prop. of Eq.

4. PR W Y

5. Division Prop. of Eq.

6. Symmetric Property of Eq.




6. Complete the following proofs.

Given: ZOWT and £TWX are complementary ¢ T
Prove: x =28 4 {x + 6
W X
Statements Reasons
1. ZOWT and £TWX are complementary 1. Given
2. mZQWT =(2x)° and mZTWX =(x+6)° 2. (swen
3. mLOWT +mLTWX =90° 3. Defn. Complea -
4. 2x+x+6=90° 4. Suhos it
5. 3x+6=90° 5. vl A .
PR 6 Subhea o
7. x=28 7. DA
Given; E is themidpointofﬁ; DE=6x+5; EF=8x-1 . &x -+ 5 . 8x -1 .
Prove: x=3 D E F
Statements Reasons
1. DE=6x-+5and EF =8x—1 1. Given
2. E is the midpoint of DF 2. -
3. DE=EF 3. Defn. mithgt,
4, DE=EF 4. Defn.
5. 6x+5=8x-1 5. S hduhiy—
6, 5=2x-1 6. Subotreh o (gx)
7. 6=2x 7. Adddvn ()
8. 7o 8. Dvis (a)
9. x=3 9. SN,Q)W\ wldi.




Qo

PROOFS: Practice using Postulates and Definitions in Proofs

Name A NS Wéﬁg

(ch 1 & 2 ~ seq. add. post., angle add. post, lin, prs., suppl., compl., midpoint, bisect, vertical angles, right angles)

ZGMENT ADDITION POSTULATE:

If A B c then, AB+BC= AC

Proof using Segment Addition Postulate,

Given: AB=CD - = C B
Prove: AC = BD
STATEMENTS REASONS
1) AB=(D 1) Gwer-
2) AB+BC=CD+BC 2) P o a0y
3) AB+BC= AC 3) Segment Addition Postulate
BC+_ (LD =
4) AC=BD 4)_Sulosh v
T e ~J
5) AC=BD 5) Defn., =

TN N N N A DA ORI I DI ISP IO D D A NN NN N NI RN NI L S P PO PN NS P PG I G PN NN INE NG 5 P A P N N P B 8 N P 0 P

" ANGLE ADDITION POSTULATE:

E

If then m<EFG + m«GFH = m<EFH
F G
H
E |
Proof using Angle Addition Postulate: |
G
Given: <DEF=<JHK : <1=<3 2 3
. ~ D 1 4 K

Prove: <2=<4 - H
STATEMENTS M REASONS

) cpee el 4l &ed 1) given

2) meDAE s s TR

VAR 1At 3
i

2) defn. congruence

3) welrmey = MEpel , e drmad3me T+ 3) angle addition postulate

4) me<d + m<2 = me3 + med
5) m< + m<2 = mel + me4
6) m<2 = m«4

7) Ly

4y QY k’,\w\W

Ay V™
5) b\"u\ob’]\ has
6) G obeach ot ("7>

7) definition of congruence




LINEAR PAIRS:

Definition of Linear pair (the definition just describes what they look like, so..diagram)
Linear Pair Postulate, If 2 <s form a linear pair, then they are supplementary

Proof using LINEAR PAIRS

Given: diagram at right
Prove: m<2 = m<4 + m<5

Strarements Reasons

1) 1) given

2) Dedn. Lin, P,

3) Linear Pair Postulate

4) Defn. &U()pu‘m ,

5) triangle sum theorem (the 3 <'s of a triangle add up to 180)

2) <2 and <3 form a linear pr.
3) << et sppem,
4) W3 |30

5 m<«3 + m<4 + m<b = 180

6) M2 +m3=m3+med+m<B  6) SWbSahdt

7) v 4_,'& T .{_.(—t [ & _{;’ﬂ

7) subtraction POE

COMPLEMENTARY ANGLES:

Given: <Bz=<C
<A and <B are complementary
<2 and <C are complementary
Prove: m<A=m<1

STATEMENTS

AN ///

REASONS

1) P p)f::_:/m‘_ C., |! <(_\,;-L%(G\M\Q\un_ )43\}&0 CGWQ.(N'I- 1) given

2) m<B=m<C

3 wmeAvind: 40
w\\&})\kmcﬁ':f'](‘)
4) m<A + m«B = m«2 + m<«C

B) m<A +meB= m<2+m<ﬁ

6) meA = me2
// 7) <l and <2 are vertical angles

L 8) LS4
) mel = me2
10) m<l=m<A

11) m<A = md

2) ’\)Q&\w-g
3) definition of complementary

4) Sulshpuh— ol
5) substitution

6) Sulhem cham QD‘%
7 Debn. Ve, S

8) Verftical angles theorem
9) ™edn. =

10} Sibsndrnd
1 1 ) :S\A/ |\\/\‘Y\/m\ L:w»*




