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Now, we are going to start proving that certain relationships exist in geometry. We do this in several
ways. We can use paragraph proofs to write out our statements and reasons in complete sentences,
or we can use a two-column proof to organize our statements and reasons into a table. Either way,
we ALWAY S begin a proof with a given statement that we assume ié@From there, we make more
assumptions based on previous true information. For every statement we make, we must give a
reason for making it (a definition, postulate, theorem, or property). Finally, once we have successfully
proven that a certain relationship exists, we end the proof with a statement saying that this

relationship exists. /¢ Prove W S'('OJ"CN\QU\t
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In this section, we will be proving segment relationships. To do this, we must remember a couple of
postulates that we have seen previously:

Postulate 2.8 Ruler Postulate
Words

The points on any line or line segment can be put into one-to-one correspondence
with real numbers.

Symbols Given any two points A and B on a line, if A corresponds to zero, then B corresponds

to a positive real number. —» SQ%W\?_ﬂ't Con be MSU\'QCL.

1 2

A B
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Postulate 2.9 Segment Addition Postulate
n
If A, B, and C are collinear, then point B is between A and Cif and only if AB + BC = AC.

Words

AB BC

Symbols ‘ I
A ! B3
|
|

10
AC

_1_ ||r‘ —_—
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Example 1: Prove thatif CE = FE and ED = EG, then CD = FG.
C G
. 1../}:.;,/'
2 T
FeNE
‘ST-@ iven: CE = FE, ED =G &——\RVE ©
Prove: o =G ¢é— Jas4+ stotement

STATEMENTS REASONS

1. CE=FE ED=EG 1. G'l'\l%n

2. CE=FEED=EG 2 Des. of'conacvence.
= . Segment Add ition Post.

4. FE+EG=GD 4. SUBS'&'("*U"' 1orv ($+QP5 2ond 3)
5. EE+EG=FG 5. Seament Addition Post .

6 c‘g= FG 6. Stﬂbg‘h"hﬂ'l.b 4 (S‘\Q.PS d omd.’:':)
7. =Fc . Def- o C’OhST\JQ\‘\QQ_

o 1S OQc“’ﬁ( veace - £ +yo objects axe

idanticof | -than hour +he Sama maasure

AND if 4o objects hone the same measure,
‘hen "M‘j axe identrcol -
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Example 2:

Given: JL = KM

Prove: JK = LM

VoS

,-)

November 18, 2019

9.s. KL= Ku

STATEMENTS REASONS &
1. JL= KM 1. Given
2. JL=KM 2DE£ of CO!)%(UQQQQ_
3. JK+KL= l‘a 3. Segment Addition Postulate
KL+LM=_KW)
4, JK+HKL=KL+LM . Sobshtution (S'I'QPS 2anel3)
S.q'SJK +KL-KL=KL+LM-KL 5. Subtraction Property of Equality
. JK=LMm 6.  Substitution
7. JK =LM 7. Definition of Congruence

4. RefQuvive Prop.
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VocahularyLink
Symmetric

Everyday Use balanced or - |
proportional

Math Use i a = b, then
b=a

Theorem 2.2 Properties of Segment Congruence / € qu aflity

—— bject is &
ﬁeﬂ/m;;penyuiﬂon® ABEAB_’AB=ABG:|:°|’+JSZCR_F:S

( Symmetric Property of Gunng if AB = CD, then CD = AB. Si nmlo.r. ‘o tha
AB = CD Hhen CD=AB commng;hygg\'op.

Wtive Property of Congruence If AB = CD and CD = EF then AB = EF. ' W

' |f AB=CDand CD-E ARNAR-EF 'R"’S

———x
1P AR 2D and D EF Hun B2 c8
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Example 3: Hmorie vp your Pic b

Given: AB = (D, (D= FF <— 1rVUe 5 .

Prove: /B = EF AXT e S f
STATEMENTS REASONS

1.  AB=CD, CD=FF . _Ginen

2 AEF > IR, oF Conasvence

3. AB=EF 3. Iransititive P\‘OP. (S-\QPZ)
s TB=EF . Def of Congruence.
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Example 4:

VOLUNTEERING The route for a charity fitness run is shown. Checkpoints X and Z
are the midpoints between the starting line and Checkpoinf ¥ and Checkpoint Y

he finish line F, respectively. If Checkpoint Y is the same distance from
to the finish line is

and t
Checkpoints X and Z, prove that the roufe from eckpoint
congruent to the route %rom The starting line to Checkpoint X.

m—

Starting Line Finish Line

. { Iy Y
Fmark up tha Pl SX XY o Sk=XY
Ched{gujm Z Checkpoint — —
¥ Checkpoint \’Z=ZF or YZ;-ZF.
e

Given: X is the midpoint of SY. Z is the midpoint of YF. XY = YZ

Provd

DRf. o midpoirt: g point thok divides
a. Qe SQ%an"‘ info 2

Cm\srugn{- ’PQ’("\'S .
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STATEMENTS REASONS
1. Xisthe midpoint of 5. 1. &GiNen
Z is the midpoint of YF.
XY =YZ
2 X=XV, VZ=TF » Def of midpoint

3. Xv=vzZ /——\ SDQ'P O'g'\ Conqroence.
4. 5X=vZ (S_x_-.—"_‘ TL))_W'Qﬂsij'Ng?fJop. (glgp_szﬁj
s -7 (Sy iz e ze) ransidive Frop. (Steps4.2)

6. ZF=5X ws.i\ammejn_cﬁ'_o_wjgp-??)
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