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Day 1 — Algebraic Proofs
Warm - Up

The solution to an algebraic equation is a type of proof. The steps
must appear in the correct order, and you must be able to justify
each step.

1. Write a step-by-step solution of the linear equation by placing
the given equations in the correct order.

_ — d.
3x — 12 + 5=17 -
3x = 24 b.
¥
— c.
3x—7=17 -
_ d.
3(x —4) +5=17 -
X=8 i

2. What property do you use to go from step a to step b?

3. What do you do to the equation to go from step c to step d?

4. What do you do to the equation to go from step d to step e?



A proof is an argument that uses logic, definitions, properties, and previously proven statements to show that a

conclusion is true.

An important part of writing a proof is giving justifications to show that every step is valid.

Properties of Equality

Addition Property of Equality

Ifa=>b,thena+c=b + c.

Subtraction Property of Equality

Ifa=b,thena—-c=b —c.

Multiplication Property of Equality

If a = b, then ac = bc.

Division Property of Equality

Ifa=bandc#0, thend =2

"

Reflexive Property of Equality

a=4d

Symmetric Property of Equality

If a = b, then b = a.

Transitive Property of Equality

Ifa=band b =c then a =c.

Substitution Property of Equality

\

If a = b, then b can be substituted for
a in any expression.

Example 1:

Given: 4m-8=-12
Prove: m = -1

Statements

Reasons




Example 2:

Given: 8x-5=2x+1
Prove: 1=x

Statements Reasons

You Try It!

Given: 4x + 8=x + 2
Prove: x = —2

Statements Reasons




You learned in Chapter 1 that segments with equal lengths are congruent and that angles with
equal measures are congruent. So the Reflexive, Symmetric, and Transitive Properties of
Equality have corresponding properties of congruence.

Properties of Congruence ~\

SYMBOLS EXAMPLE

Reflexive Property of Congruence

figure A = figure A
(Reflex. Prop. of =)

EF = EF

Symmetric Property of Congruence

If figure A = figure B, then figure B = figure A.

(Sym. Prop. of =) If £Z1= 22, then £2 = £1.

Transitive Property of Congruence

If figure A = figure B and figure B = figure C,
then figure A = figure C.
(Trans. Prop. of =)

If J@E_Eﬂd RS = TU,
then PQ = TU.

Given: £ A= /B A -

LZA=ZC /\ /\ .

Concl:

Example 3 )

Given: m£1 = m£2, mZ2 = mZ3
Prove: mZ1 = m£3

Statements Reasons




You Try It!

Given: E;@ P & £
QR=MP
NM = MP - .
N M P
Statements Reasons
1 1
2 P
3 3
4 4
Example 4:
Given: mza + mzb = 90.
= 1mcLcC.
medc c b
Prove: mzc + mzb = 90. a
Statements Reasons
1 1
2 2
3 3
You Try It!
Given: .
MT =3 RT. M
RM = MT.
Prove:
RM = }RT R
Statements Reasons
1 1
2 2
3 3




Challenge
Inthe figure, #1 =3, »/3= /2, and ms1 = 65".
Find m2ABC. Justify each step.

A
4
2 L.
B c
. 3
SUMMARY
Properties of Equality ~
Addition Property of Equality Ifa=05b,thena +c=5b+ c.
Subtraction Property of Equality Ifa=5b,thena —c=b — c.
Multiplication Property of Equality If a = b, then ac = bc.
Division Property of Equality Ifa=hbandc+# 0, then £ = %.
Reflexive Property of Equality a=a
Symmetric Property of Equality If a = b, then b = a.
Transitive Property of Equality Ifa=hband b =c, then a=rc.
Substitution Property of Equality If a = b, then b can be substituted for
a in any expression.
. /
Exit Ticket

1. Choose the property that justifies the following statement.
Ifx=2andx+y=3,then2 +y = 3.
A Reflexive B Symmetric C Transitive D Substitution

2. Choose the property that justifies the statement mZA = mZA.
F Reflexive G Symmetric H Transitive J Substitution

3. Choose the property that justifies the statement If GH = FD, then FD = GH.

A Reflexive C Transitive
B Symmetric D Definition of congruent segments



Homework

State the property that justifies each statement.

1.If mZ1 = mZ2, then mZ2 = mZ1.

2.If m£1 =90 and m£2 = m£1, then mZ£2 = 90.
3.If AB = RS and RS = WY, then AB = WY.

4.1f AB = CD, then %AB = %CD.

5. If m£l + m£2 = 110 and mZ£2 = mZ£3, then mZ1 + m£3 = 110.

6.RS = RS

7.1f AB = RS and TU = WY, then AB + TU = RS + WY.

8.Ifmsl = m£2 and m£2 = m£3, then mZ1 = m.Z£3.

Proofs

9. Given: 2(a+1)=-6
Prove: a=-4

Statements Reasons

10. Given: 5 + x = 6x
Prove: a=1

Statements Reasons

11. Given:

Il

d 9 3
(-
4 9 9
v
N
Is)

I-ﬂ

Prove:

Statements Reasons

12. Given:
mza + mzb = 180. /\
a

msa =msc £
Prove: /é/
mzc + mzb = 180. c

'

Statements Reasons




Proofs Involving the Addition and Subtraction Postulate — Day 2

Warm — Up

Fill in the reason that justifies each step.

Solve for x.
m/CDE + m/ZEDF = 180 G
x + (3x + 20) = 180 b. ?
4x + 20 = 180 c _?
4x = 160 d. ?
x = 40 e _?
Uge the property to complete the statement.
2. Reflexive Property: =SE
3. Symmetric Property: If = .then msZRST =m<JKL

4. Transitive Property: If msZF =m.2.JJ and = .then msF =mZL.




The Addition Postulate

If equal quantities are added to equal quantities, the sums are equal.
Ifa=0andc=d, thena +c¢c=5 + d.

OR
If congruent quantities are added to congruent quantities, the sums are equal.

Addition of Segments

. H - i g
Given: AB=DE , B(C = EF A B C
: L H * } *
Concl 5 £ J -
Addition of Angles A
Given: LACD = ZABD,/DCB= /DBC
Concl: B
C

Writing Proofs

Strategy: Look for a GAP. Fill in the gap by ADDITION.

Example 1 c

B 4
Given: AB= F—FBTE = ED
Prove: AC = FD . .
D E F
Statements Reasons
1 1
2 2




Example 2

Given:
mzs1 =mz2.
mzs3 = mz4.

Prove:
mz2QPS = mz@QRS.

Statements

Reasons

Example 3:

Given: MN E—OF
Conclusion:

Example 4:

Given: ZABC = /DBE
Conclusion:

Example 5:
Given: AB
Prove: AC

=~ CD

B

Statements

Reasons

10



Example 6:

Given: 1= X3 e
Prove: X 4ABD = XEBC A
Statements Reasons °
1 1
2 2
3 3

It a segment (or angle) is subtracted from = segments (or angle),
then the differences are =.

fa=bandc=d,thena -c=b - d.

Subtraction of Segments

Example 7: &

Given: KO =KP, NO=RP
N R

Concl: )( X\

J P
Example 8:
Given: PR = QS | H [
* + — -
Concl: P Q R S

e

.
e

11



Subtraction of Angles

Example 9:

Given: ASTE = AWET,ZSTW = AWES

Concl:

Writing Proofs

Strategy: Look for an OVERLAP. SUBTRACT to get rid of the overlap.

A
Example 100 Given: AB = AC.
DB = EC, D/ \E

Prove: AD = AE.

B C
Statements Reasons
1 ]
2 2
3 3
O
Example 11: Given: 4TOB = 2WOM
Prove: ATOM = Z#WOB
T M B W
Statements Reasons
1 1
2 2
3 3

12



SUMMARY

Strategy: If you are given smaller segments or angles and are trying to get larger segments or angles,

think ADDITION.,
[f you are given larger segments or angles and are trying to get smaller segments or angles,

think SUBRTRACTION.

Strategy: Look for a GAP. Fill in the gap by ADDITION.
Strategy: Look for an OVERLAP. SUBTRACT to get rid of the overlap.

— = 3
Given: OK =PK
ON=PR
Conclusion: } \K
0 P
REASON:
Given: Diagram as shown. A c
2. Concl:
REASON: T c
3. Given: ZQPS = /TPR ;
R
Concl: T
REASON: Q
4. Given: Diagram as shown. X v 7 V
—
Concl:
REASON:

13



Day 2 - Homework

C
_ A
Given: £ABC = A FBED D
Prove: ZABD = A EBC
B E
Statements Reasons
1 1
2 2
3 3
S A B C .
o Givemn: AC = DF,
BC = BF /
Prove: AB = DE 5 %
Statements Reasons
1 1
2 2
3 3
. Given:
3. "M ABC = mzDCB. A Q D
mza = mzb.
Prove: X 4 b b4
mesx = mzy.
Y B C
Statements Reasons
1 1
2 2
3 3

14



4. Given: DF = BE

Prove: ED =~ BF E
F
B
Statements Reasons
1 1
2 2
3 3

5. Given: AD=BE
Prave: AF =EBD

Statements

Reasons

1 1

2 2

3 3

N

6. Given: ZDNM = ZENL

Prove: ADNL = AENM

D L M E
Statements Reasons

1 1
2 2
3 3

15



Definition Proofs — Day 3

Warm — Up:

Supply the missing reason(s) for the given proof.

A

Statement Reason
(1) moABC = m-ACE (1) Given

(2) ms1 =ms2

(2)

16



Geometric Proofs Process

Key Concept Lor et
The Proof Process FoLbR BiE
Step 1 List the given information and, if possible, draw [Given (Hypothesis) J
a diagram to illustrate this information.

Step2  State the theorem or conjecture to be proven.

Step3  Create a deductive argument by forming a logical
chain of statements linking the given to what you Statements and
are trying to prove. Reasons

Step4  Justify each statement with a reason. Reasons
include definitions, algebraic properties, postulates,
and theorems.

Step5  State what it is that you have proven. [PFWE (Condusion) ]

L >

Midpoint Theorem
conditional: if a point is a midpoint, then

converse: if a point divides a segments into 2 = segments, then

Given: M is the midpoint of XY .

[Steps 1and 2 ]—> Prove: XM = MY
X M Y
s ]

L &

If M is the midpoint of XY, then from the definition of
midpoint of a segment, we know that XM = MY. This
[m)_b 1 | means that XM and MY have the same measure. By
the definition of congruence, if two segments have the
same measure, then they are congruent.

{ Thus, XM = MY,

17



Example 1:

Given: M is the midpoint of CD. Sonclusion:
Reason:
@ — -9
C M D
Writing Proofs O
Example 2:

Given: R is the midpoint of PS
Prove: PR = SR

Statements Reasons

1 Given

N
IR

2

Example 3: Given: V is the midpoint of SQ
Prove: SV = QV

Statements Reasons

1 Given

2 = 2

18



Example 4:

i e

Given: AC = BC A C
Conclusion:

Statements Reasons
1 1
2 2
You Try It!

o e
Given: PB = QB
Conclusion:

Statements Reasons




BISECTOR THEOREMS

Segment Bisector

Conditional: If a segment, ray or line bisects a segment, then it intersects the
segment at its midpoint, thus creating two segments.

Converse: If a segment is divided into two congruent segments, then the line, ray, or
segment that intersects that segment at its midpoint is a segment

D
Given: DE bisects AB o
Sonclusion: ¢ &
A B
Reason: E

Given: GH bisects EF.

—onclusion:

Reason:

G

i Ng o

20



Writing Proofs

Example 5: R
Given: RT bisects a at M. M
Prove: OM = MS e J
=
T
Statements Reasons
1 1 Given
2 = 2
R
Example 6:

Given: 4] bisects CY

Prove: C] = Y]

Statements

BN

Reasons

1 Given

2

21



Angle Bisector

conditional: if a ray bisects an Z, then

converse. if a ray divides an £ into 2 = /s, then

Example 7

Given: BE bisects ZABC

Zonclusion:

Reason:

Example 8:

Given: BD bisects <A4BC

Sonclusion:

Reason:

B

Oe

22



Writing Proofs

A
Example 9:
. . ¥,
Given: DB bisects 4ABC
Prove: AABD = 4DBC
B ¢
Statements Reasons
] 1 Given
2 = 2
Challenge s % R
10. Given: SQ and UT bisect each other.
v
Conclusion:
P 1] Q

Statements Reasons

23



1. Given:AB = DE o a8 ¢
B 1z the madpoint of AC.
E is the midpoint of DF. Er,/g’//.f.—'
Prove: BEC = EF

Statements Reasons

SUMMARY

Note i_{: an @jfﬂ is b‘“‘SC&C—d ldﬂu &Lnnof d«zw dnj
Gonejus(ns aJacn,uf line Stﬁmaud‘s |

Tra ImL d{ﬂrumL IS bnscdcd, tam amyw— dm.J
any uncmrm Abwt eﬂnﬁles

“nmk. of *Hu, blseofvr" as - k,mk ’.H-adg

_-

Qnother line d%fmm-r in half. The knuft.
dOCS na‘l’ 3,,-& ot o | ..

| % €Xleot loisecet ¢ach other,

24



Day 3 - Homework

1. Given: W_YEX_Z & & & &
Prove: WX =YZ W X 4 =4
Statements Reasons
T
2. Given: ATRP = ATSP
AZPRS = APSR
Prove: aTRS = ATSR
R
Statements Reasons




3. Given: O mdpt. DG
Prove: DO = 0G

Statements Reasons
] 1 Given
2 = 2
—_— . X T
4. Given: YT bisect
ZXYZ
. 1
Prove: /1=.2 2
Y
Z
Statements Reasons
] 1 Given
2 = 2
5.
. 1. AB bisects / CAD. 1. Given
B
2. 2.
A
D

26



(-)0

1. Eis the midpaint of SG 1. Given
L 4 - -8
s E 6 2 2.
7 S - ) .
| AmE 7B ). §IVEN A m 8
2 2.
2
A B
E
8. Statements Reasons
1 DE bisects AC at B. 1 Given
2 2
F
—_— A M B
9. Given: PQ bisects AB at M.
Prove: AM = BM a
Statements Reasons

27



Day 4 - Perpendicular Lines

Warm — Up
K
Given: JT bisects CM at P.
Prove: CP = MP
= T
J M
Statements Reasons
1 ]
2 2

M Lines, rays, or segments that intersect at right angles are PERPENDICULAR ( L ).

<: Cond: If 2 lines are L, then they intersect at right /'s.
Conv: If 2 lines intersect at right £'s, then they are L .

alb DE | EF E

**Note: Never assume perpendicularityl Look for the 90° angle.

JM LGH ¢3
. 1K
G

IrM

L J

28



Drawing Conclusions with Perpendicularity!
Example 1: Given: PQ L RQ

Conclusion 1:

Reason: F Q

Example 2: Given: aC LED

Conclusion 1:

Reason:

-4
4]
Oy

Conclusion 2:

Reason:

Example 3: Given: AD 1 BC

Conclusion 1:

Reason:

Conclusion 2: D

Reason:

29



4 Given: cLd

d

Example
Prove: Z3 = Z4 3
4
Statements Reasons
] ]
2 Z and # are right angles 2 1 -
3 & >~ A 3 allright4£'s are
[ ——— D
Example 5: Given: AB 1 BC
BC L DC
Prove: /B = /C C
Statements Reasons
] ]
2 Z and # are right angles 2 1L -
3 £ ~ Oz 3 allright4's are

30



You Try It!

A
Example 6: Given: AE 1 BC
Prove: ABEA = ACEA
B E C
Statements Reasons
1 1
2 4 and % are right angles 2 L —
3 % = 4 3 allright 4's are
Example 7: Given: AE L BD, CF 1L BD A "
Prove: 43 = %4
(I E C
Statements Reasons




0 The PERPENDICULAR BISECTOR of a segment is the line that bisects and is perpendicular to the
segment.

Given: F@ is the L bisector of AB

A/\B

Conclusions: and

Given: PQ is the L bisector of AB

p

Conclusions: and

32



Example 8: Given: AE 1 bis. BD

AN

Prove: (a) 4 BCA = £ DCA B
(b) BC = DC
E
Statements Reasons
1 1
2 & and # are right angles 2 1 —
3 % N 3 allright 4's are

I
[l

Example 9: You Try!
Given: 4E 1 bis. BD

Prove: (a) 4 BEA = £ CEA
(b) BE = CE

4 definition of

Statements

Reasons

33



& If two angles are VERTICAL ANGLES, then the rays forming the sides of the one and the rays
forming the sides of the other are opposite rays.

Point out the opp. rays.

Zland Z_____are vertical angles.
Z3and £ are vertical angles.
How do vertical £ 's compare in size?

Theorem:

Statements Reasons
9. Given: L2 = /3

1. 1. Given
Prove: £1= /3

10.  Given: 2N = ZYRX !
2 = TRV T
Prove: N=2LY
v
Statements Reasons
1 1
2 2
3 3
4 4
5 5

34



2.

Given: MO L NK

Prove: AMON = AMOK

Statements

Day 4 - Homework

Reasons

Given: BA 1L DA. BC L DC,
Prove: 4BAD = 4BCD

A
Statements Reasons
1 1
2 2
3 3
5. Given: TH Lbis. GJ Gx...x_ H
Prove: (a) 4 GHI = 4 JHI T~
(b) GH = JH ‘““--H__E I
Statements Reasons

35



4. Given: GD bisects < CBE

Prove: L1= /2

Statements Reasons
1 1. Given
2. = 2. If 4 bisector - 2 = 4s
3. = 3. Vertical Angles are =
441 = 42 4,

— —_— A
5. GIVEN: AF and BD intersectat F
21 = LZAFD
D
Prove: /1 = Z/BFE
c
Statements Reasons
1. 1. Given
2. 2. Given
3. 3. Vertical Angles are =
4 41 = ABFE 4.,

36



Day 5 - Complementary and Supplementary Angles

Warm — Up
C
1. Given: AD is the L bisector of CD }_‘
Prove: (a) 4CBD = % EBA A B D
(b) AB = DB
E
Statements Reasons
1
2 2
3 3
4 4

1 COMPLEMENTARY ANGLES are 2 £'s whose sum is 90° (a right angle). Each of the 2 /s is
called the COMPLEMENT of the other.

< COND: If 2 Z's are complementary, then their sum is a right 2. (90°)

CONV: If the sumof 2 /’sisaright Z(90°), then they are complementary.
X. EX. .
60
50°
A B

Z A and £ B are complementary

E

ZCand £D are complementary

37



Example 1: Given: TV L1 VK T

Prove: 41 is comp to 42 X
/
2
"} s ey
K
Statements Reasons
1 1
2 2
3 3
You Try It!
D
Given: DE L EF 3 ;
Prove: 43 is comp to 44 E E
Statements Reasons

38



1 SUPPLEMENTARY ANGLES are 2 £'s whose sum is 180° (a straight angle). Each of the 2 £'s is
called the SUPPLEMENT of the other.

COND: If 2 Zs are supp, then their sum is a straight .~ (180°).
Supplementary Angles <

CONV: If the sum of two /s is a straight £ (180°), then they are supplementary.

Example 3: % and % are supplementary angles.
F
h 3
120° 60°
E G
Example 4:
Given: diagram as shown n
Prove: Z1 supp £2 ; 1 =
A B C
Statements Reasons
1 1
2 2

39



CONGRUENT COMPLEMENTS AND SUPPLEMENTS

1. Given: £1 comp £2

21 comp /3
L2 3

Conclusion:
Reason:
3
2. Given: Z3is supp. to £ 4 / ‘:
Z5issupp.to £4 .
Conclusion: i
R.eason:
Given: 21 comp £2 1
Z3 comp 24
Sl =3
3. Conclusion: _ i Yy
Reason: - 3

Given: 2 F is supp. to Z6.

ZHis supp.to £1J. F J ]
6= 27 6
4. H

Conclusion:
Reason:

'y

When to use these theorems??? When 2 pairs of angles are complementary or supplementary to the SAME
angle or CONGRUENT angles.

Strategy: In statements, look for double use of the word “complementary” or “supplementary” AND for a

congruence statement. Circle the angles indicated by the congruence statement, and the uncircled angles will be
congruent! You don’t even need to look at a diagram!

40



Proofs

Given: Z1 is compl. to 74
Z2 is compl. to /3

—_—
RT bisects /SRV

—)
Prove: TR bisects /STV

Statements

Reasons

Given: /1= /4

Prove: L2 = /3

Statements

Reasons

41



Summary

Congruent and nght AI"IglES The Reflexive Property of Congruence, Symmetric

Property of Congruence, and Transitive Property of Congruence all hold true for angles.
The following theorems also hold true for angles.

Congruent Supplements Theorem | Angles supplement to the same angle or congruent angles are congruent.
Congruent Complement Theorem | Angles complexent to the same angle or to congruent angles are congruent.
Vertical Angles Theorem If two angles are vertical angles, then they are congruent.

Perpendicular Lines Theorem Perpendicular lines intersect to form four right angles.

Right Angles Theorem

All right angles are congruent.

Theorem #1

Perpendicular lines form congruent adjacent angles.

m If two | tand tary, then each lei
Theorem #2 right aﬂ;?& s are congruent and supplementary, then each angle is a
Theorem #3 If two congruent angles form a linear pair. then they are right angles,
Challenge

Given: KM 1L MO
PO 1L MO
SEME = ZPOR

Prove: A ROM = AZEMO

42



Day 5 - Homework

Example 1: J
M
Given: JK L KL
Prove: £JKM is comp to AMKL K :
Statements Reasaons
1 1
2 2
3 3
4 4
5 5
K
Given: GHJ isastraight angle
Prove: ZGHK is supplementary to ZKHJ.
G
H J
Statements Reasons
1 1
2 2
Statements Reasons
1. ZX comp.to £V, 1. Given

/ ZXcomp.to LZ

4
n
N

A

43



Statements Reasons
1. Z1comp. to Z2, 1. Given
2 Z 3 comp. to £ 4,
1 > Z1=/3
2. 2.
4
0
5. Given: 20 is complementary to 22 yd
ZJ1s complementary to A1 . A L
Prove: S0 =7 L .
I
Statements Reasons
1 1
2 2
3 3
4 4
6. Given: £6= /7 R Q S E
o5& 7 >
Prove: /5= /8
Statements Reasons

44



Day 6 - Proofs Involving Parallel Lines

Warm — Up

Given: ZF 1s complementary to ZFGJ
ZH 15 complementary to ZHGIJ

G.J Bisects /FGH
Prove: /F = /H

Statements

Reasons

45



Angles Formed by Parallel Lines

The angles in this figure can be compared using the following
Postulates and Theorems.

) A
/3
_ 5.6 o
DVT

Mame the pairs of angles congrusnt
by the Corresponding Angles Postulate.
If two parallel lines are cutby | 4.
Comesponding a transversal, then the pairs
Angles Postulate | of corresponding angles are 2.
congruent.
3.
4.
Mame the pairs of angles congrusnt
If two parallel lines are cut by the Alternate Intenor Angles
Alternate Interior | by a transversal, then the Theorem.
Angles Theorem  |two pairs of alternate interior B
angles are congruent. '
6.
Mame the pairs of angles congruent
If two parallel lines are cut by the Alternate Exterior Angles
Alternate Exterior | by a transversal, then the Theorem.
Angles Theorem  [two pairs of alternate extenor -
angles are congruent. '
8.
Mame the pairs of angles
If two parallel lines are cut by | Supplementary by the Same-Side
Same-Side Interior | a transversal, then the two Interior Angles Theorem.
Angles Theorem | pairs of same-side interior 9
angles are supplementary. '
10.




_ > 1/\2
1. Given: DCE | AB and 21 = 22
Prove: <A = 2B
A
Statements Reasons
2. Given: I||m /
Prove: 1 issupplementary £2 % L 4
I 2 i
/ '
Statements Reasons

47



You can also prove that two lines are parallel by using the converse of any of

the other theorems that you learned in Lesson 3-2.

If you're given... Conclusion Theorem
N
< \;i ] Converse of the Alternate
< 3 > all b .
\ b Interior Angles Theorem
/2=/3
e
- =
\ f Converse of the Alternate
< PN i fllg Exterior Angles Th
] gles Theorem
L1 =/4
N
\2 s silt Converse of the Same-Side
« \ 1 Interior Angles Theorem
ms1 +ms2 = 180°
‘\_1
= ) = M
Converse of the
m| n Corresponding Angles

e
N

Postulate

48



W

3. Given: A1 =2 X
3=
1*."
Prove: XY || WV v
Statements Reasons
4. Given: 31 = 42
A1 = 4R
Prove: ST || QR
Statements

Reasons
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Homework

In each case, state the theorem that proves the angles are congruent or supplementary given that the lines
are parallel.

1 1
a
2
b
a
2
b
1 Statements Reasons
a
allb 1 Given
2 b 2 2
1
2
b
1
da
: b

Statements Reasons

1 allb 1 Given

2 2

2.

Statements Reasons

allb Given

Statements Reasons

4,
E a 1 allb 1 Given
5.

Statements Reasons

1 allb 1 Given

2 2

=
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6) Complete the two-column proof of the Alternate
Exterior Angles Theorem.
Given: £ || m
Prove: /1 = Z2

Proof:
Statements Reasons
1. £l m 1. Given
2. a. ? 2. Vert. & Thm.
3. 3= 2 3. b. ?
4. c. ? 4. d. ?
7y Given: [ || m:/2=/4 :‘ .1\ >
Prove: #4 = /3 . 4
H 3

Statements Reasons




In each case, use the converse that proves a || b.

8. Given: 81 = 42 1 .
Prove: al|l b 2
b
Statements Reasons
| 1 Given
2 allb 2
9. Given: 41 = 42 A
Prove:al|l b 2
b
Statements Reasons
| 1 Given
2allb 2
10. Given: 41 is suppl. 42 a
a
Prove:all b 2
b
Statements Reasons
| 1 Given
2alb 2
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11. Given: £1 & £3

CE bisects £DCH

Prove: LE I A5

'3

F

Statements Reasons
1. . Given
2. . Given
3. & = 4
4. % = 4
5. CE || 4B

12. Given: VC bisects 4DVT
41 = 43

Prove: CD || VT

Statements Reasons
1. 1. Given
2. 2. Given
3. 4 = 4 3.
4. 4 = 4 4.
— — 5.
5. CE || AB
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REVIEW - Day 1

Section 1: Drawing Conclusions using Midpoint, Bisector, and Perpendicular

L Given: M is the midpoint of CD.

2 GH bisects EF.

4

[ —& -8 g
C M D
H
Conclusion: Conclusion:
Reason: Reason:
3. Given: -F{Fbisects ZARL 4. :
: : Given: TD L RG
A R
R G
Conclusion 1:
P Reason:

Conclusion:

Reason:

Conclusion 2:

Reason:

5. Given: Diagram as shown.

il
B* I

Te

Conclusion: _ B is the midpoint of

oe

6. Given: Diagram as shown.

R

p

Conclusion: Eﬁbisects

Reason:
Reason:
" Given: £GHLis a right angle. 8. Given: CD L AB. 0
M
H
G - Conclusion: ZACD s a
Conclusion: GH L ZBCD is a

Reason:

Reason: Perpendicular lines form
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Let’s Put it all together!

B —
Given: Qs the midpoint of BC
AZ bisects ZBAC
BC.L AZ
A 19 y4
Cc
CONCLUSIONS REASONS
1.BO = 1.
2. £ZBAO = 2.
3. ZBOAand £ ? arerightangles. g
4, ZBOA = 4

Section 2: Drawing Conclusions using the Addition and Subtraction Postulates
9. Given: Diagram as shown.

10. Given: Diagram as shown.

A B C
—i *® H . X Y Z v
D] E F
— o—H °
Conclusion: c= Conclusion:
Reason: Reason:

t Given: MO =PR. 12 Given: SIE-EEE

M N 0
o H - ° D E F G
.- *® * -*
P Q R
. H - .
Conclusion: Conclusion:
Reason: Reason:
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13. Given: Diagram as shown.

14. Given: Diagram as shown.

S R
T
L
. -
F G
T
Conclusion: <£TFL = Conclusion:
Reason: Reason:
15 Given: ZPTR = £sTQ. 16.  Given: £ MTH = £ MHT
) ZRTH = ZRHT
Q T o
T
R M
S
Conclusion: <PTQ = Conclusion:
Reason: Reason:

Section 3: Drawing Conclusions using the Substitution and Transitive Property

17. -——
Given: ST = VT, VT = TU

\'
SAT\U

Conclusion:

Reason:

Given: AB + BC = AC, AB=JK

& &
A B
r—b
J K
Conclusion:
Reason:
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Section 4: Vertical Angles

Name 2 pairs of vertical angles.

G
K L
J H
4 and %
4 and %

20. Name 2 pairs of vertical angles.
X

4 and %

4 and %

21, Given: Diagram with intersecting lines as shown.

Conclusion: __<£1=

Reason:

22. Given: Diagram with intersecting lines as shown.

M

Conclusion: £MQN =

Reason:

23 Given: Diagram with intersecting lines as shown.

Conclusion 1: _ ZAFE =
Reason:
Conclusion 2: _ LCFA =
Reason:

24. Given: Diagram with intersecting lines as shown.

]

Conclusion 1: _ ZMVQ =

Reason:

Conclusion 2: _£LQVZ=

Reason:
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25.. For each of the following use the given information to:
A) Mark the diagram with the given information.
B) Draw or complete a valid conclusion.
C) State the reason for your conclusion.

Given: Z1 = £2 and the lines intersecting as shown.

1 2 _
\

Conclusion 1: £2 = £3 Reason 1:

Conclusion2: ___£1 =43 Reason 2:

26. . For each of the following use the given information to:
A) Mark the diagram with the given information.
B) Draw or complete a valid conclusion.
C) State the reason for your conclusion.

Given: I-;é bisects £BFG. Tﬁ_é, Eandﬁintersect atF.

A B
-@ 4 2 —o>
E 3 C
F
G
Conclusion 1: £2 = £3 Reason 1:
Conclusion 2: L2 = Z4 Reason 2:
Conclusion 3: L3 = Z4 Reason 3:
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Section 5: Complementary and Supplementary Angles

Write the word or words which will complete the statement.

217.

a) The sum of the measures of 2 supplementary angles is a angle.

b) The sum of the measures of 2 complementary angles is a angle.

c) If the sum of the measures of 2 angies is 80, the angles are

d) If the sum of the measures of 2 angles is180, the angles are

28.
a) If two angles form a right angle, then the angles are

b) If two angles form a straight angle, then the angles are

c) If two angles are suppiementary to the same angle, then the angles are to each other.

d) If two angles are complemeantary to the same angle, then the angles are to each other.

29. Given: KAY

P
Conclusion:

Reason:

30. Given: KLM and 4KGH is aright angle.

H
Conclusion 1: «£1and £2 are G -
Reason: 1
Conclusion 2: _£3 and £4 are 3 4

M
Reason: K L
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31. Given: Diagram with intersecting lines as shown.

Conclusion: Z1 =

A

Reason:

A |

32

- Given: £1 and £ 3 are complementary
Z2 and Z4 are complementary

L1 =2

Conclusion:

Reason:

33 Given: Diagram with intersecting lines as shown.

Q T

Conclusion: ZTQY =

Reason:

34. Given: ZAEB = /BFC

Conclusion:

Reason:
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Section 6: Angles associated with Parallel Lines

38. GIVeN! e —_—
XY || Wz

37. Given: QU ” RS

U S
X Y
Q R W 2
Conclusion: & = 3 Conclusion: % ~ 4
] 4 = 3
Reason: Reason:
39. Given: AC || DB 40. Given: CA || BE
A E
Cc
/\E B
A \/
D o E ’
Conclusion: # = 4
Conclusion: 4 = 4
A = 4 Reason:
Reason:
41. Given: DA || FE A‘i
D
Cq
E‘
Conclusion: 4 = 4 i
Reason: B! .
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Section 7: Proving Parallel Lines

42.
Given: 41 = /5

Conclusion3: AB || CD

Conclusion 1: 4 = £ Reason 1:
Conclusion 2: % = 4 Reason 2:
Conclusion3: AB || CD Reason 3:
43. Given: 41 = 42
42 = 4G
Conclusion 1: % = A Reason 1:
Conclusion2: |l Reason 2:
44, Given: 41 = 43
Ag B
ce D
Conclusion 1: % = 4 Reason 1:
Conclusion 2: & = 4 Reason 2:
Reason 3:
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1. Midpoint
2. Right angle
3. Segment bisector
4. Angle bisector
5. Perpendicular lines
6. Complementary Angles

7. Supplementary Angles

Practice Beginning Proofs TEST

I. Use the properties of equality to verify and prove the following:
Given: 3(x—4)=2x+7

Prove: x=19

Define the following vocabulary words:

8. Linear Pair
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Complete the missing information in the following proof

1. Given: AD= CE, DB=ERB

vae:ﬁ = ﬁ

Proof

2. Given: ZABD= ZEBC

Prove: AABC = AEBD

Proof

Aw
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lll. State the property that justifies each statement:

AC = AC
if LM = XY then XY = LM

f AB = CD and CD= ST, then AB= ST
If PQ=RS, Then PQ+ QR =RS + QR
fthem&A1+m&A2=90and m&2=m 43, then m&1+m A3 =90

e W N

A
IV. Prove the Following:
6. Given: AM | BC
Prove: ABMA = ACMA B IS
M

Proof

C
7. Given: CM bisects A_B
Prove: AM = EB
Proof
roo A M B
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8. Given: DBbisects /CDE
Zl= .4

Prove: S2=./4

Proof

9. Given: B is the midpoint of AC

C 1is the midpoint of BD
Prove: A_BE E)

Proof

.
A

e

~ e

Te
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10. Given: TR L RQ, TS | sQ
= 3= =4
Prove: — 1= 2

Proof

11. Given: £2=.3

Prove: /1= /4

4
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12. Given: BD bisects 2~ ABC and 41 = 43
Prove: CD || BA.

Proof

—_— =
13. If 21 = 23 and «3 = 22, prove that BH || EG.

Proof
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