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Day 1
SWBAT: Use properties of congruent triangles. Prove
triangles congruent by using the definition of congruence.

Vocabulary Review: Describe how to classify triangles by sides or angles. Draw a diagram for each.

By Angles By Sides
Acute Scalene
Right Isosceles
Obtuse Equilateral

Equilateral

Theorem Review: Describe each theorem and include a diagram

Theorem Diagram

Triangle Sum Theorem

Exterior Angle Theorem

Third Angles Theorem




1. Classify the triangles based on their side lengths and angle measures.

|
|
For #2 — 5, solve for the variable and then find missing angle or side lengths.
. If mxA=(5x—7) . findx. m£A and m«E.
R S A 2. x=
50°
9 m£A =
MmAE =
P E
T
3. In AWIN m£W =(2y+7) . m£I=(6y) . m&N =(8y+13)". Find y. 3.
(Hint: Draw a diagram.)
4 C 4. x=
MmLABC =
5% (20x - 15)
D B A



5 Inright triangle ABC, m/C = 3y — 10,
m/B =y +40, and m/4 = 90. What type of right
triangle is triangle ABC?

6. The angle measures of a triangle are in the ratio of 5:6:7. Find the angle measures of the
triangle.

7. Solve for mzPRS




Challenge

I\
\ 7
Find the measure of the angle indicated. I"-.45n /
"~.,\ /
A
f'f II"
/0
S \
/ ‘
,f/ \ ///\\\
/ ‘ 7 100°
/ \68° L
/ 60° N
SUMMARY
Classification Description Example
acute triangle triangle that has three e
acute angles
g° 33

equiangular triangle

triangle that has three
congruent acute angles

right triangle

triangle that has one
right angle

obtuse triangle

triangle that has one
obtuse angle

equilateral triangle

triangle with three
congruent sides

isosceles triangle

triangle that has at least
two congruent sides

scalene triangle

triangle that has no
congruent sides




Exit Ticket

1. mAABC msd=x. msB=2x+2. and
m.C = 3x+4. What 1s the value of x?

1) 29
2) 31
3) 59
4) 61

2. Triangle POR has angles in the ratio of 2:3:5.
Which type of triangle is A POR?

1) acute
2) 1sosceles
3) obtuse

4) nght



Day 2 - Identifying Congruent Triangles

Warm - Up
Find the measure of the missing angles

mal=

mx2 =

mx3=

A4 =

mLs=

mA6=

mAT =



Geometric figures are congruent if they are the same size and shape. Corresponding angles and
corresponding sides are in the same in polygons with an equal number of

Two polygons are polygons if and only if their sides are
Thus triangles that are the same size and shape are congruent.

Ex 1: Name all the corresponding sides and angles below if the polygons are congruent.

A J

C g kB L
MABC = AJKL
Corresponding Sides Corresponding Angles

Ex 2:

Given AGEQ = AFUN . Let m£E =(3x—4)°. m&F =2x°. mAN =(20—x)°. b.
a. Draw and label a diagram.

b. List all six pairs of congruent parts

c. Solve for x




Ildentifying Congruent Triangles

Side-Side-Side (SSS) Congruence Postulate

If three sides of one triangle are congruent to three sides

P
of another triangle, then the triangles are congruent. v r
QR = TU, RP = US, and PQ = ST, so APQR = ASTU. .
Q R &

You can use SSS to explain why AFJH = AFGH. F

It is given that FJ = FG and that JH = GH. By the Reflex. J G
Prop. of =, FH = FH. So AFJH = AFGH by SSS. '

H

Side-Angle-Side (SAS) Congruence Postulate

If two sides and the included angle of one triangle are congruent to two sides and the
included angle of another triangle, then the triangles are congruent.

H oL

£Kis the included /N is the included

angle of HK'and KJ. A angle of LN and NM.
K # J M f =

AHIK = ALMN

Angle-Side-Angle (ASA) Congruence Postulate

If two angles and the included side of one triangle are congruent to two angles and the
included side of another triangle, then the triangles are congruent.

DF is the included
side of 2D and ~F.

AC is the included
side of ~A and ~C.

MABC = ADEF

Angle-Angle-Side (AAS) Congruence Theorem

If two angles and a nonincluded side of one triangle are congruent to the corresponding
angles and nonincluded side of another triangle, then the triangles are congruent.

FH is a nonincluded F J JL is a nonincluded
side of ~ F and 2 G. - = side of » Jand 2 K.

H G K L
AFGH = AJKL




An included side is the common side of two
consecutive angles in a polygon. The following
postulate uses the idea of an included side.

Q

is the included side

P
of ZP and ZQ.

Name the postulate or theorem you would use to prove AACB = AZXY given
following information. If there is not enough information, state none.

LB=2Y £C=cX AC =ZX
ﬂqaiz L_Aa_'f:z LfB=2Y
BC =YX CA=Xz BC = VX
/B YN ] B
A ¢ x z A c x z A c J:Nz
7= iC 777
¥V =CB AC=ZX AB =BC,
LX=20C CB=XY BD bisects £ ABC.
B
B Y B Y
A c X z A c X z A c
D

10



The pair of triangles below has two corresponding parts marked as

congruent.

1. 'What addiional mformation 15 needed for a
SA% congrience correspondence?

Z/M\
| AT o

Answer:

N

What additional information 18 needed for an
ASA congruence correspondence?

N,
5 AT o

Answer:

I

3. What additional information is needed for an
A AS congruence cotrespondence?

N
B AT )

Answer:

1N

4. What additional information 15 needed for a
S55 congruence cotrespondence?

Answer:

A

N

What additional information 15 needed for a
" SAS congruence correspondence.

CW
E . K A

Answer:

I

6 What additional nformation 15 needed for an

" AZA congruence correspondence?

A
B B C

Answer:

I

11



Using the tick marks for each pair of triangles, name the method {SSS, SAS, ASA, AAS}
that can be used to prove the triangles congruent. If not, write not possible.
(Hint: Remember to look for the reflexive side and vertical angles!!!l)

NIVAVERRRAVA

A A, A

X Y T u
X ; : z
w vV Y
5 Vv

12



Challenge

Solve for x.

2%x* + 3x+6

SUMMARY

Side-Side-Side Side=Angle-Side Angle-Side-Angle Angl!_-Angle-Sidg
(555) (S.AS) (AS.A) (A-A.5)
. A c A
/
N M

Exit Ticket

As shown in the diagram below. AC bisects Z/BAD
and /B = /ZD.

A

‘Which method could be used to prove

AABC = AADC?
1) SSS
2) AAA
3) SAS

4) AAS



9)

7

-
¥
II
II

Kuta Software - Infinite Geometry

Name
SSS, SAS, ASA, and AAS Congruence

Date
State if the two triangles are congruent. If they are, state how you know.
1)

2)

4)

6)

10)

S

14

Period



State what additional information is required in order to know that the triangles are congruent for the
reason given.

11) ASA 12) SAS
D X K
U [y
S A
W Vv
13) SAS 14) ASA
C L D_ F
B | A K | J E
15) SAS 16) ASA

17y SSS 18) SAS

15



Day 3 — Proving Congruent Triangles

Warm - Up

Each pair of triangles below has two corresponding sides or angles marked congruent. Indicate the
additional information needed to enable us to apply the specified congruence postulate.

B D
1. For ASA /\ /\\
For SAS { ,
A | C F | E
2 M W H 5
For SAS
For S55 "~
Q f D

Congruent Triangle Proofs

Example 1: Proving Triangles Congruent

c
GIVEN: aABC, CD.L AB
D midpoint of AB.
PROVE: AACD = ABCD
A o] B
STATEMENTS REASONS
1) COL ABE 1) Given
D midpoint of AB.
2) AD = DB (s= s5) | 2) A midpoint divides a segment into two
congruent segments.
3) £ ADC isaright angle 3) Perpendicular lines form right angles.

£ BDC is aright angle.
4) £ ADC =2 £BDC  (a=a)| 4) Allright angles are congruent.
5 CD= CD (s=s)| 5) Refiexive postulate.

6) AACD = ABCD 6) sas. = sas

il

16



Model Problem #1

Given: AC = BC
D is the midpoint of AB

Prove: AACD = ABCD

A D
Statements Reasons
1 1 Given
2 2 Given
3 = 3 —
4 = 4
LAACD = ABCD 5
5 _ _ C
) Given: ACand DF bisect each other at E
Prove: ADEA=AFEC
/r K
A B
Statementis Reasons
1 1 Given

.

L

N

6 ADEA = AFEC

2 Seg bisector —

3]_
% —
4

17



3) Given: SRLIRT TU LTS 2STR = 4TSU

Prowve: A TRSY = A STT

Statements

I

1T

 ATRS = ASUT

~
Reasons
1 Given
J Given

| —

4

L
]

18



LEVEL B

4) ijen: L3 = L6,

KR = PR,
LKRO = £PRM

Prove: AKRM = APRO

]

tatements

Reasons

J

19



5. Given: FA 1L AD, ED 1 AD,
AC = DB, AF = AF

Prove: AABF = ADCE.

(]

tatements

|

Reasons

20



SUMMAERY

Example 1: Proving Tniangles Congruent

C
GIVEN: aaBC, CD.L AB
D midpoint of AB.
PROVE: AACD = ABCD 1 I
A ' D B
STATEMENTS REASONS
1) COL AE 1)  Given
D midpoint of AB.
2) AD = DB (s= s) | 2 A midpoint divides 2 segment into two
congruent segments.
3) £ ADC isaright angle 3) Perpendicular lines form right angles.
£ BDC is aright angle.
4) £ ADC = £BDC  (a=a)| 4) Allright angles are congruent.
5) CD= CD (s=s)| 5) Reflexive postulate.
6) AACD = ABCD 6) s.as. = sas.

Exit Ticket

In the diagram below of AAGE and AOLD,
ZGAE = ZLOD, and AE = OD.

G

@]

To prove that AAGE and A OLD are congruent by
SAS_ what other information 1s needed?

1) GE=LD
2) AG=O0L
3) ZAGE= ZOLD
4) LAEG= ZODL

21



Practice with Congruent Triangles

1. Given: AEL ED
BCL D
D is the midpoint ofEC.
43 = 54
Prove: AAED = ABCD

2. Given: AC =CB
CD Bisects AB
Prove: AADC = ABDC

3.

Given: RS bisects PQ at T, PQ bisects RS at T
Prove: APTS = AQTR.

22



5.

4. Given: sBAC = zBCA

CD bisects sBCA
AE bisects sBAC
Prove: AADC = ACEA

Given: SR and ST are straight lines.
SX =8Y
XR =YT

Prove: ARSY = ATSX

23



6. Given: DA=CB
DAl AB
CB.l 4B
Prove: ADAB = ACBA

7. Given: LM is a straight line
CB = DA
£1 =12
Prove: AABC = ABAD

24



Day 4 - CPCTC

SWBAT: To use triangle congruence and CPCTC to prove that parts of two triangles are
congruent.

Warm-Up

What additional information would you need to prove these
triangles congruent by ASA?

With 855, SAS. ASA and AAS, vou know how to use three parts of triangles to show that the
triangles are congruent. Once you have triangles congruent, you can make conclusions about their

other parts because, by definition, corresponding parts of congruent triangles are congruent. You can
abbreviate this as CPCTC.

CPCTC Proofs

rresponding Earts ofngruent mriangles are ngruent (CPCTC)
To use CPCTC, you must first show the triangles are congruent!!!

25



Example 2: USING CPCTC

. D
Given: B is the mudpomt of AC. AD = CD
Prove: LDAB = _DCB
|| |
A g 1l c
Statements Reasons
(S) 1) Bis the nudpoint of AC. AD = CD 1) Given
(s) 2) AB=CB 2) Midpoint - 2 = segments
po g
(s) 3 DB =DB 3) Reflexive property of segments
4) aADB=ACDB. 4) SSS
5) ~DAB = _DCB 5) CPCTC
You Try It! A
Given: C 1s the mdpont of BD. AC | BD
Prove: #BAC = #DAC
B C D
Statements Eeasons
1) 1
2) BC=DC 2)
3) ZACB & ~ACD are right angles 3)
4) £ACB = £ACD 4)
5) 5) Reflexive Property
6) AACB=AACD 6)
7) 7)

26



Example 1: Y

Given: W is the midpoint of XZ, XY = ZY

Prove: - XYW = _ZYW X Z
w
Statements Reasons
1 1
2 2
3 3
4 4
5 5
b 6

Example 2: Given: PRbisects ~QPSand ~QRS. P
Prove: PRQ= PS5

/Q\
\5/

Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6

R

27



3. Given: AFCD, ED 1 DA, BA 1 DA, DC = AF, and <E = B.
Prove: EF = BC.

Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

4. Given: In AACB, AC = BC and ~ADB = +BEA.
Prove: AE = BD.

Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

28



SUMMARY

Given: B i1s the nudpomt of AC. AD = CD
Prove: _DAB = _DCB
A | C

Statements Reasons
(S) 1) B.is the nudpoint of AC. AD=CD 1) Given
(s) 2) AB=CB 2) Midpoint - 2 = segments
(s) 3 DB=DB 3) Reflexive property of segments
4) AaADB=aCDB. 4) SSS
5) LDAB = DCB 5) CPCTC
Warm - Up
In the diagram below, AXYV = ATSV.
W X ¥
\
S T u

Which statement can not be proven?
1) ZXVY=/TVS

2) AZVYX=z= AVUT

3) ﬁ = Eﬁ*

4) YV =SV



C.P.C.T.C.and BEYOND

Auxiliary Lines
A diagram in a proof sometimes requires lines, rays, or segments that do not
appear in the original figure. These additions to diagrams are auxiliary lines.

Ex 1: Consider the following problem.

A
Given: AB =AC
BD=CD
Prove: ZABD = Z/ACD

This proof would be easy if

Theorem:

Ex 2:

Given: G is the midpt. of FH. E

EF = EH

Prove: £1 = £2 /
N2
H G F

Statements Reasons

30



Ex 3: CPCTC and Beyond
Given: 4D =CD
XADB = XCDB

Prove: DB is the median to AC A B c
Statements Reasons
1. AD=CD 1. Given
2. XADB= £CDB 2. Given
3. 3.
4. AABD =ACBD 4,
5. 5. CPCTC
6. 6.
7. DB is the median to AC 7.

Defn: A circle is the set of all points in a plane that are a given distance from
a point located at its center. This distance is called the radius. (plural - radii).
A circle consists only of of a “rim” but is named by the point in its center --
even though the center is not an element of the circle.

Theorem: All radii of a circle are congruent!

R
Given: 0 v s
r
A
Prove: RS=UT A
T~ >
Statements Reasons
1. D0 Given
5 2, RO=UD All radii of a & are =
s E.EEEE Same as ?

A 4. /ROS = -UOT
5. AROS = AUOT
6. RS=UT

L O

Vertical »s are = (VAT)
SAS (Steps 2,4, 3)
CPCTC

31



Example 4: Given:©Q, RP = SP
Prove: PQ bisects 4RPS

Statements Reasons
X
Example 5:
Given: ©C, 4ABX = 4EDY A c o \
Prove: C is the midpoint of BD B
Y
Statements Reasons

32



SUMMARY

Given: G is the midpoint of HF
EF =EH

Prove: L1 =22

Statements

X H G
Reasons

1. Gis the midpoint of HF
S 2. HG=FG
S 3. EH=EF

4. DrawEG
S 5. EG=EG

6. /\EGH = \EGF

7. #/EHG = Z/EFG

B. #1is supp to FEHG

9.. 72 is supp to /EFG

10 A1=,2

Exit Ticket

1. Given

2. Defn. of midpoint
3. Given

4. Auxiliary Lines
5. Reflexive Property
6. SSS(Steps 2,3,5)
7. CPCTC

8. Linear Pair Thm.
g, Linear Pair Thm.

10. Supps of = ~s are =

If AJKL = AMNQO, which statement 1s always true?

1) ZKLJ= ZNMO
2)  /KJL= /MON

3y JL = MO
4) JK = ON

33



Day 6 - Isosceles Triangle Proofs

Izosceles tnangles are common in the real world You can find them in Vertex Angle

structures such as bridges and buddings. The congruent sides of an
1sosceles tnangle are itz legs. The third side 13 the base. The two

A Legs T K

Base

congrient sides form the vertex angle. The other two angles are the a— I —
—Base Angles—
base angles. :
Theorem Examples

Isosceles Triangle Theorem

R
If two sides of a triangle are congruent, then
the angles opposite the sides are congruent.
T s

[If &, f_h{,‘ﬂ ‘{:L ] If AT = RS, then ~ T = /8.

Converse of Isosceles Triangle Theorem L

If two angles of a triangle are congruent, then
the sides opposite those angles are congruent.
N £ [ >y

["f ‘Q'! I'_hﬂ'ﬂ &] If £N = 2 M, then LN = LM.

Practice Problems c
1. Given: Isosceles tnangle ABC with base AB //‘ \\

M 1s the mudpoint of AB

AD = BE e
\ PN
Prove: DM = ME 1 // \\\\ 4 \\\ _

Statements Reasons
1 1
2 2
3 3
4 4
5 5
b b
7 7
8 8

34



Given: CA = CB
ZPAB = /PBA E

Prove: AEPA = ADPB

A B
Statements Reasons

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

C
If CA = CB, and DA = EB, prove that 21 = £2. y N
A
Statements Reasons

1 1

2 2

3 3

4 4

5 5

6 6

7 7

8 8

35



Given AD = BE, CD = CE, and ADEB, prove that AC = BC,

A D EB
Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
L B
Given: E’ EE
Prove: /B2 E A D ¢ !
Statements Reasons
1
2
3
4
5
6
7
8

S50



Summary of Isosceles Triangles

Given: Isosceles tnangle ABC with base AB C
M 15 the mdpomnt of AB

AD = BE

Prove: DM = ME

Plan: AADM = ABEM by SAS I |
1 1

Statements A Reason‘; ’
I Isosceles tnangle ABC with base AB 1
oM 1s the nudpomnt of AB 2 } Given
S3 AD = BE 3
4 CA= CB 4 Isosceles A — 2legs =
As A = 4B s If 2, then £\
Ss AM = BM 6 Midpoint - 2 = segments
; AADM = ABEM 7 SAS (3,5, 6)
8 DM = ME g CPCTC
Exit Ticket

Use the figure for Exercises 1 and 2.

H . t F

G

1 . What postulate or theorem proves
HG = FG7?

A Isosceles Triangle Theorem ([f #X, then AN\)

B Converse of Isosceles Triangle (If ﬁ}g, then &,}
Theorem

2 . If AFGJ = AHGJ, what reason justifies
the statement » HGJ = » FGJ?

A ASA

B Reflex. Prop. of =
C Def. of bisects

D CPCTC



Warm — Up

Given: ZBDE = ~ZBED
ZABE = ZCBD

Prove: AABC is Isosceles

Statements

Day 7 - Hy-L eg

B

Reasons

38



PROVING RIGHT TRIANGLES CONGRUENT
BY HYPOTENUSE, LEG

If the hypotenuse and a leg of one triangle are congruent to the correspond-
ing parts of the other, then the two right triangles are congruent. (HL)

Hypotenuse-Leg (HL) Congruence Theorem

If the hypotenuse and a leg of a right triangle are congruent to the hypotenuse and a leg of
another right triangle, then the triangles are congruent.

JN':\\_IK NVM
L P

AdKL = AMNP

To use the HL Theorem, you must show that these three conditions are met:

a There are two right triangles
a There is one pair of = hypotenuses
a There is one pair of =legs

What additional information would you need to prove the triangles
congruent by the HL Theorem?

39



L. Given: OF is an altitude in Circle O.
Prove: EF = FG

Statements Reasons
1
2 2
3 3
4 4
5 5
6 6
7/ /
8 8
P Q
2. Given: <P, <R areright angles -
PS=0OR
Prove: LPOS =.RS0O B
Statements S R
1 1
2 2
3 3
4 4
5 5

40



Given:

Prove:

AD is the | bisector of EC

o2CDB = nEBA

Statements

N

Reasons

41



Given: E = CF,
AB = CD;

£LBFA is a right angle.
£DEC is a right angle.

Prove: /ACDE = /\ ABF

Statements

Reasons

42



SUMMARY

—_— c
Given: E LE
BD 1 AD
AC =AD
A S
—
Prove: AB bisects /CAD
D
Statements Reasons
1. BC LAC 1. Given
R 2. Z/ACBis aright ~ 2. Definition of 1 Segments
3. BD LAD 3. Given
R 4. ZADBis aright ~ 4. Sameas 2
L 5 AC=AD 5. Given
H 6. AB=AB 6. Reflexive Property
7. LACB = LADB 7. HL(2,4,6,5)
8. Z/CAB = /DAB 8. CPCTC
_)
9. AB bisects Z/CAD 9. Definition of .~ Bisector
Exit Ticket
For these tnangles, select the triangle congruence statement and the postulate or theorermn that supports it
L
J K
B
ﬁ_\
A Z

1) AABC = ATEE, HL
2y AABC = ATEL HL

3y AABC = ATLE, BAD
41 AABC = ATEL BAD

43



Day 8 -
Right Angle Theorems & Equidistance Theorem

Theorem: If two angles are both supplementary and
congruent, then they are right angles.

(3's = & Suppl. - right angles)

Given: Ll1= /2 1] 2

Conclusion:

*** Proving that lines are perpendicular depends
on you proving that they form

1. Given: (QOFP L P
Sisthemidpoint of QR. Q ‘ R
Prove: PS 1 QR \5_/
Statements Reasons
1 1
P P
3 3
4 4
5 5
6 6
7 7
8 8

44



EQUIDISTANCE THEOREM

Definition: The distance between two objects is the length of the shortest
path joining them.

Postulate: A line segment is the shortest path between two points.

If two points P and Q are the same distance from a third point, X, they are
said to be equidistant from X.

Picture:

Statement Means.....

1. AC = BC

GF, and
EF

IR 1R




I,

\ | |
C D B c ' 8 D
(Please highlight segment CD and put a circle around points A and B.)

These diagrams have something in common. In each, both points A and
B are equidistant from the endpoints and of segment

You can prove that line AB is the perpendicular bisector of segment
CD.

Definition: The perpendicular bisector of a segment is the line
that bisects and is perpendicular to the segment.

! Equidistance Theorem —
i 1T two points are each equidistant from the endpoints of a segment, then
| the two points determine the perpendicular bisector of that segment.

Given: PA=PB,0A = QB

Conclusion: \

46



A

2. Given: L1=,/2. /3~ /4
Prove: AE 1 bis. BD
1 E 2
B \/ D

c

Statements Reasons

2
[

(@8]
w

3. Given: 00 B
AABC isosceles, \
Prove: AD 1 bis. BC 5 .O A

C
Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8

47



WHY the Equidistance Theorem?

Given: AB = AD
BC=CD
Prove: AC is the | bisector of BD

Statements

- 4B = AD_, BC = DC

- AC = AC

4ABC= 2ADC

. £BAC= £DAC

AR = AR

4BAE= 2DAE

. £ AEB= £ AED

8. £ AEBis suppl. to £ AED
9. £ AEB and £ AED are right angles
10. AC L BD

U R

S

11. BE = DE
12. E is the midpoint of BD

13. AC is the L bisector of BD

Given: 4B = AD
‘BC=CD

Prove: AC is the L bisector of BD

Statements

| AB = AD

2 BC=CD

3 AC is the L bisector of BD

Reasons A C

. Given

. Reflexive
SSS D
.CPCTC

. Reflexive

SAS

.CPCTC

8. L.P.’s form suppl. £s

oW N

Moo

9, z's = & Suppl. — right angles
10. right s — 1

11. CPCTC
12. Definition of Midpoint

13. Definition of a L bisector

B
A C
E
D
Reasons
| Given
2 Given

: Equidistance Thm(1, 2)

48



I Converse of the Equidistance Theorem — I

: If a point is on the perpendicular bisector a segment, then it is equidistant 1
j from the endpoints of that segment. I

— — P
Given:  PQ is the 1 bisector of AB
Conclusion:
A Q B
4.,
. [— R i E
Given: AD 1 bis. BC
Prove: %1 = 42 F
B
&
B
Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
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SUMMARY

A
X
If you know that XW= XY and ZW= ZV, o
then you can conclude that XZ'is the perpendicular bisector of WY.
w \ // Y
.
A

------------------------T-------------------.

Given: AB = AD
—= B
BC = CD D
Prove: BE = ED
E
Statements Reasons
1. AB = AD 1. Given
2 BC - CD 2. Given
3. AE is the L bisector of BD 3. ET(1,2) (If two points are each

gquidistant from the endpoints of a
segment, the the two points determine
the perpendicular bisector of that
segment).

Converse of ET (If a point is on the
bisector of a segment, then it is
gquidistant from the endpoints of the
segment).

B
@
m
m
(=)
-9

Exit Ticket

bxd _—
Given: FWisthe perpendicular bisector of A2 Which statement is true?

"}"‘ln
b
[

A Y is the midpoint of FIF.

8 Tt
C. £¥YVZ is aright angle.

D Xr=¥z
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Day 9 - Detour Proofs

Warm - Up
b
Given: ©o0
AYXZ = sYWZ
Prove: OY 1 bis. XW /
Statements Reasons

1 1
2 2
3 3
4 4
5 5

Sometimes, it is impossible to use the given in order to prove imme-
diately that a particular pair of triangles is congruent. In such cases, the
given may contain enough information to first prove another pair of
triangles congruent. Then, corresponding congruent parts in these
congruent triangles may be used to prove the original pair of triangles
congruent. See how this is done in the following example.
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Example 1:

Given: AEB, AC = AD,and CB = DR

Prove: AACE = AADE

Statements Reasons
1 1
2 2
3 3
4 4
5 5
6 6
/ 7/
8 8

Whenever you are asked to prove that triangles or parts of
triangles are congruent and you suspect a detour may be
needed, use the following procedures.
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| Procedure for Detour Proofs I
I 1. Determine which triangles you must prove I
| congruent to reach the desired conclusion |
| 2. Attempt to prove those triangles congruent — if 1
I you cannot due to a lack of information - it's I
I time to take a detour... |
| |
| |
| |
| |
| |

3. Find a different pair of triangles congruent based
on the given information

4. Get something congruent by CPCTC

5. Use the CPCTC step to now prove the triangles
you wanted congruent.

D
Example 2:
Given: A= /2, /3= /4 s E p N
Prove: ACDE = ACBE : :
E
Statements Reasons
1 41 = 42, 43 = 44 1 Given

2

]

Reflexive Property

3ACBA = ACDA 3
4 4 CPCTC
5 5 Reflexive Property

6 ACDE = ACBE 6
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Example 3:

Given: AABC = AEBC
DBis a median to AE

Prove: AACD = AECD

Statements

Reasons
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Example 4:

Given: ﬁbisects YZ P
Q is the midpoint of WX
N =22
WZ = XY
Prove: AWQP = ~XQP
Q
Statements Reasons
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SUMMARY

Griven: :@ bisects YZ. Z P T
(O 1s the nudpt of WX

LY¥Y=/7Z WZ= .1"}’
Prove: AZWQP = /XQP

W 0 X
Statements Reasons
1. P_Q bisects YZ. 1. Given
7 Pisthe midpeint of 7Y 2. Def of seement bis.
513, 7zp=PFV 3. Def. of mudpt.
4 4 LZ=.LY 4. Given
515, wzZ=Xxv J. Given
6. AZWP = AYXP 6. SAS (3,4,5)
S27. WP=PX 7. CPCTC
8. O1sthe nudpt. of WX. 8. Given
S,0. WO=0X 9. Def. of midpt
S, 1{]-@5 % 10. Reflexive Property
11. AWOP = AXQP 11.858 (7,9,10)

12. ZWQP = /XOP 12. CPCTC
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Exit Ticket

Complete the proof.
Given: BC = DA, 21 = 22, and CF = AF.
Prove: ACEF = AAEF.

B D
1 2
E
O A
F _
£BEC = £DFEA by vertical angles. ABEC = ADEA by (a) . Then by CPCTC, CE

= AE. EF = EF by the Reflexive Property. So ACEF = AAEF by (b) :
A a. SAS; b. SAS

a. AAS: b. 555
a. ASA; b. 555
a. AAS: b. HL

OO o
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Day 10 - Missing Diagram Proofs

Warm - Up

Given: @ = AC; |

- BD bisects £ ABE.

_ ED} bisects £ ACE.
Conclusion: AE bisects BC.

Statements Reasons
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Many proofs we encounter will not always be accompanied by a
diagram or any given information. It is up to us to find the important
information, set up the problem, and draw the diagram all by
ourselves!!!

Procedure for Missing Diagram Proofs

1. Draw the shape, label everything.

2. The “if” part of the statement is the “given.”

3. The “then” part of the statement is the “prove.”
4. Write the givens and what you want to prove.

Example 1: If two altitudes of a triangle are congruent, then the
triangle is isosceles.

Given:

Prove:
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Example 2: The medians of a triangle are congruent if the triangle is equilateral.

Given:

Prove:
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Example 3: the altitude to the base of an isosceles triangle
bisects the vertex angle.

Given:

Prove:
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SUMMARY

Example: Prove that the bisector of the
vertex angle of an isosceles triangle is

also the median to the base.

Given: A ABC isosceles with base BC.

AD bisects ~BAC

Prove: AD is a median to base BC.

Statements Reasons
1 AABC is isosceles with base BC. 1 Given
2 BA= CA 2 Def. of Isosceles A

3 AD bisects . BAC

s ZBAD = ZCAD

s AD = AD

e ABAD = ACAD

7 BD = CD

8D is the midooint of BC.

9 AD is a medianto base BC.

Exit Ticket

3 Given

4 Def. of £ bisector

5 Reflexive Prop
c SAS (2, 4, 5)

7 CPCTC

8 Def of midpoint
9. Def'n of a median

In ABAT and ACRE, “4= /R and B4 = CR.
Write one additional statement that could be used
to prove that the two triangles are congruent. State
the method that would be used to prove that the

triangles are congruent.
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ANSWER KEYS
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EXERCISES, PAGES 227-230

9. mZM+ msN = mZNPQ
3y+1+2y+2=48
Sy+3=48
S5y=45
y=9
mLM=3y+1=23(9) +1=28°
10. m£K + m£L = mZHJL
7Xx+6x—1=90
13x = 91
x=7
msZL =6x—1=6(7) — 1 =41°

1. m£ZA+msB= 117
65 + ms£ZB= 117
mZB= 52°
mLA + m£B + m£BCA = 180
117 + m£ZBCA = 180

m/BCA = 63°
12. /C=/F 13. /8= /U
msZC=msF m£S =mzsU
4%’ = 3x° + 25 5x—11=4x+9
X’ =25 X = 20
mZC = 4x° = 100° mZS = 5x — 11
mZF = mZC = 100°

= 89°

msZU=ms5 = 89°

14. LC=21t7
mLZC=msZ
4x+7=3(x+ 5)
dx+7=3x+ 15
x=28
mLC=4x+7 =4(8) +7 =39°
ms£Z=msC = 39°

41. C
128 =71+ x
x =57
42. F

(25 + 10) + 58 + 66 = 180
25 + 134 = 180

25 = 46
s=23
45. 11?:()?2+?}+(61 — )
117 = y* + 68
49 = ?
y=7or-7

= 5(20) — 11

19. Think: Use Ext. £ Thm.

mLW + msX = mLZXYZ

5x+2+8x+4=15x— 18

13x+ 6 =15x— 18
24 = 2x
x =12

msZXYZ = 15x— 18

= 15(12) — 18 = 162°

20. Think: Use Ext. £ Thm and subst. m£C = m£D.
mZC + mzZD = m£ZABD

2msD = msZABD

2(6x —5)=11x+1

12x — 10 = 11x+ 1
x=1

mZC=mzD

49.

=6x—5
=6(11) —5=861°

21. Think: Use Third £ Thm.

LN=£LP
mZN =m«£P
3y =12y — 144
—9y° = —144
¥y =16

mZN = 3y° = 3(16) = 48°
mZLP =msN = 48°
22. Think: Use Third £ Thm.
LQ= 725
mLQ=msL8S
2x°= 3x° — 64
64 = x°
mZQ = 2x° = 2(64) = 128°
mZS =msQ = 128°

Let mZA = x°.
m£B = 1%{,\'} -5

msC = %{x} -5

mZA+mZB+ mZC = 180

x+1%{x}—5+2l[x}—5: 180

2

5x — 10 =180
5x=190
x= 38

mLA = x° = 38°
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Day 2 Anhswers

State if the two triangles are congruent. If they are, state how you know
1)

T

Not congruent

SSS

5

Ny 2

Not congruent

7 :\

Not congruent

9) .
lII
'.I TTT
I'|I_
-"|I'
SAS

2)

ASA
4)

ASA

35S
10)

SSS
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State what additional information is required in order to know that the triangles are congruent for the

reason given.

11) ASA

NP

§
£8UT = 2DUT

13) SAS

BT A K ' I
CA=LJ
15) SAS

J j& R
o ' s
IJ=5T

17) SSS

—

—

RS=DQ

12) SAS

L [l
W v

‘.fW':-ﬂ
14) ASA

DE = JK
16) ASA

S5
L
M K

sL=sT
18) SAS

VW=VM
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Day 3 — Answers

Practice with Cont Trian

gles
_Saty enty Qrasund
1. Given: AEL ED F‘%_L-‘ﬁ-ﬁ, E.L "Gj wexd .
g_c;i'ti_i midpoint of £7 ¥land x2 are @9 Lof L ho
43 = 4 ) r ! )
Prove: A:ED E4ABCD ;?i}‘ff: (H) @ ol rt X5 =
D tHheW of & @gwen
B e‘ﬁ D (s ; /gd& of mdpt
E / ) (7) i AED = ABCD %Jﬁ ( 2,56)
2 Givem: ic - cp Qiaﬂmenfﬁ Reasgns
o CD Bisects 4B =B (S) %3“/%12
rove: AADC = ABDC
CD bigch A v |
a-rﬁa @%@r of 1y bitchr
D (5 +he v md of vhd gt
7D = BD (@ det. o1
CD -4 CD(S ) etk f??
/_\F‘D(‘. ABDC eSS (1,4,€)
3. Given: RS bisects P at T, FY bisects BF at T S‘}G‘i’-{’]’ﬂ?ﬂﬁ PP(]‘S(EQ
Prove: APTS & AQTR @E bhiycH ’P‘({)M—T gw@/}/] bi((ﬁl"
. o @ T is tro mdpt of G HJFK
BY pT=aT (3 @dcf" of i
; % D PR prech REar T
P S

(5) Tt +he wdptoffS
Y RT =ST ($)

%g* OoF {9 bcter
@a{(’f ) Jf'd;/C

e =
(7) 51 = 32 (A) /@ yertaal 47 4

©) AFTS Z AGTR

®) SAS (317, (o>
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4. Given: sBAC = sBCA 2‘.
CD bisects sBCA < (D ‘ rg
AE bisects sBAC facd (& |
Prove: AADC ;A::Ei FBAC= ¥ B ) 3 e
D bigers x BCR

RE biwts $BAL

4

(2) hyrch = 4
% 5 BAC = 4.2

) ded, of ¥ bt

c @35-!”42. (A’)

(3 halves of Xare =
or
Dwigon fost,

= AL (s.)

(@ refloxive frop.

Yopat s

0O ARDC = AEA

(D) ASA (1,4,3)

5. Given: 5K and 3T are straight lines. ‘5 Q
Pr a%‘l’ sfnsx CDE%?N)??: }?TE:VW @ 3 W N
@ 3S= 55 () |(DReflovir frop
% @R = 5T 6) @Addma%fw
(1l

(4) AR5 2 &5TIX

g

+
/j,\’
&~ )

@ SAS (1,33)
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6. Given: DA=cCH
DALl AR
cB L 4B
Prove: ADAB = ACBA

4 . .

7. Given: I¥ is a straight line
CB = DA
421 =42
Prove: AABC = ABAD

)
X 3
C

(y
B

*

R

S
(D) DAzcB )

-5 @jwm
DR L AB
(B L AR
@ xiand 32i€45 Dde of Lo
D 212 52 (A) @aﬂnﬂfmzﬂ;
(DAs = A8 ) |() ReHyue fup
& sore = scah 1D shs (1, 3.4
S £
(DE=oR ¢) [Dgven
X1 = 42
@ ¥l swpl s @ uroox i tem
%2 syppl. 10 3¢
B 33234 (A) (D= spptho
@ AR = AB (3) (D Reflexwe Prop.
&) ARBC 2 £BAD G SAS 0,3,0)
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Answers to Day 4

6. Given: ® 0,CD = DE

Prove: 4COD = #DOE

Statements Reasons

1.0 0,CD = DE (S) 1. Given

2. CO = EO (S) 2. All radii of a © are =

3. D0 = DO (S) 3. Reflexive Property

4. ACOD = AEOD 4.555(1,2,3)

5. 4C0D = AZDOE 5. CPCTC

12 Given: H is the midpt. of GJ. G H J
M is the midpt. of OK. /
=K, N\

ti“ = OK, L / N
LG = LK, AN
OK = 27, o M K

mZGOH = x + 24, m£GHO = 2y — 7,
m£LJMK = 3y — 23, m£MJK = 4x - 105
Find: m« GOH, m£GHO, and GH

MAcok =makiM
Xt24= 4X —10S~

XY =3x =105
129 =34
42 =X

[m%ié,oy[ 324 = (ﬂ

 MAGHO= M4 KM |
Qﬂ-?*‘ 3&*2’3
=Y
fm%Lc;Ho 2(lw3’4~;7$J

hebel
(Bt VZ(HD_-_‘_— 3.5
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13 Given: ZA = LE,
AB = BE,
FB 1 AE,
L2= /3

Prove: CB = DB

Statements

Reasons

LA = LE.(A)
AB = BE, (s)
FB 1 AE,
L2 = /L3

. AFBA and 4FBE are rt 45

. &1 compl. 42

%3 compl. 34

Given: KG = GJ,
L2 = /L4,

. Given

. L lines — right £

. If2 4s formart4, - 4s compl.

. Congruent Compl. Thm

. ASA (1,1, 4)

. CPCTC

/1 is comp. to £2.
£3 is comp. to £4.
£LFGJ] = £HGK

Conclusion: FG = HG

Statements Reasons

. 3KG] = AKGJ

KG = GJ, (S) 1. Given
L2 = /4,

£1 is comp. to £2.
43 is comp. to Z4.
LFG] = £HGK

41 = A3 (A) 2. Congruent Compl. Thm
3. Reflexive Property
AFGK =~ #HG] (A) 4. Subtraction Postulate (1, 3)

. AFGK = AHG] 5. ASA (2,1, 4)

6. FG = HG 6. CPCTC
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21 Given: AE = FC,
FB = DE,
£LCFB = £AED
Prove: £1 = 22
Statements Reasons
L AE = FC, 1. Given
FB = DE, (5)
¢ CFB = LAED
2. EF = EF 2. Reflexive Property
3. AF = CE () 3. Addition Postulate (1, 2)
4. 4CFB Suppl. 4BFA 4. Linear Pair Thm
AZAED Suppl. 4DEC
5. 4BFA = 4ADEC (A) 5. Congruent Suppl. Thm
6. ABFA = ADFC 6. SAS (1,5, 3)
7. 41 = 42 7. CPCTC
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Answers to Day 5

Pages 135-137 (Section 3.4)

1 aMedian b Altitude c Altitude d Both

2 Given: HJ=KJ
LMJH = LMJK
Prove: MJ bis £ZHMK.
1 HI=KJ
2 (MJH = /L MJK
3 MJ=MJ
4 AMJH = AMJK
5 tHMJ = LKMJ
6 MJ bis ZHMK.

3 Given: NR=PR
RO bis NRP.
Prove: OR bis ZNOP.

1 NR=PR
2 RO bis ZNRP
3 £NRO = 2PRO

4 OR=0R

5 AONR = AOPR
6 LNOR =/POR
7 OR bis ZNOP.

4 Given: £CFD =/EFD
FD is an alt.
Prove: FD is a median.
1 £CFD = £EFD
2 FDis an alt.
3 LFDC and £FDE are
rtLs.

LFDC = /FDE
FD =FD
ACDF = AEDF
CD =ED

FD is a median.

® 9 & ot o

NR=PR
ZNRO = £PRO
OR=0OR
N P

H K
1 Given
2 Given
3 Reflexive prop
4 SAS
5 CPCTC
6 If a ray divides an £ into
2 = /s, it bis the £.

R v

ZNOR= £ POR

—
OR bis. ZNOP

iy

1 Given
2 Given
3 Abis divides an £ into
2=/s.
4 Reflexive prop
5 SAS
6 CPCTC
7 If a ray divides an £ into
2 =/s,itbis the 2.
C

D F

E
1 Given

2 Given

3 Analtofa A formsrtss
with the side to which it
is drawn.

4 Rt/sare =,

5 Reflexive prop

6 ASA

7 CPCTC

8 If a seg from the vertex of

a A divides the opp side

into 2 = segs, it is the

median.

J
Given: ©O0 / \
GJ =HJ G A 5
Prove: 4G =1H
2 0G=0H 2 Radii ofa O are =.
3 GI=HJ 3 Given
4 Draw OJ 4 Two pts determine a seg.
5 0J=0J 5 Reflexive prop
6 AOGJ = AOHJ 6 SSS
7 tG=¢(H 7 CPCTC
T
SW = VW by def of a median so,
2x+30 = 5x—-6
36 = 3x
_12 = X = S W \
SW = 2(12)+30 WV 5(12)-6 ST = 12+40
SW =24+30 WV = 60-6 ST = 52
SW = 54 WV = 54
Given: KP is a median. ? P N:
MK = RK
Concl: £3=/4 \
1 KP is a median. 1 Given 4

2 RP = MP

3 MK=RK

4 PK=PK

5 APRK = APMK
6 4PRK = /PMK
7 £3 supp to ZPRK

8 £4 supp to LPMK
9 £L3=¢4

Given: £AEB =/DEC
AE = DE
LA =/D

Concl: AC = BD

1 LAEB =/DEC

2 AE =DE

3 LA=/D

4 AAEB = ADEC

2 A median of a A divides
one side into 2 = segs.

3 Given

4 Reflexive prop

5 SSS

6 CPCTC

7 If2 s form a st £, they
are supp.

8 Same as 7

9 Supp of = /s are =.

A B C D
1 Given

2 Given

3 Given

4 ASA

5 CPCTC

6 Reflexive prop

7 Addition prop
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9 Given: OO

10

11

LNOG = £LPOG
Concl: RO bis ZNRP.
100
2 ON =0P
3 LNOG = LPOG
4 £1is supp to ZNOG.

5 .2 is supp to £POG.
6 L1=/2
7 OR =OR
8 AONR = AOPR
9 £NRO =£PRO
10 RO bis ZNRP.

Given: AZ=ZB
Z mdpt of XY
LAZX = /BZY
XW =YW

Prove: AW =BW

1 AZ=7B

2 Zis mdpt of XY

3 XZ=2Y

4 LAZX =/BZY
5 AAZX = ABZY
6 XW =YW
7 AX =BY
8 AW =BW

DF bis CDE.
EF bis £CED.
G mdpt of DE
DF =EF
Prove: 4CDE =/,CED
1 DF bis 2CDE.
2 L1=/2

Given:

3 EF bis £CED.
4 /3=/4

5 G mdpt of DE
6 DG =GE

7 DF = EF
8 Draw FG
9 FG=FG
10 ADFG = AEFG

z

Ay
e
1 Given

2 Radii ofa © are =.
3 Given
4 If2 £s form a st £, they are

(

supp.
5 Same as 4
6 Supp of = /s are =.
7 Reflexive prop
8 SAS
9 CPCTC
10 If a ray divides an £ into
2 = /s, it bis the £.

1 Given

2 Given

3 A mdpt divides a seg into
2 = segs.

4 Given

5 SAS

6 Given

7 CPCTC

8 Subtraction prop

e

2 G

1 Given

2 A Dbis divides an £ into
2=/s.

3 Given

4 Same as 2

5 Given

6 A mdpt divides a seg into
2 = segs.

7 Given

8 Two pts determine a seg.

9 Reflexive prop

10 SSS

11 £2=/4
12 £1 =43
13 LCDE =£CED

AC is the alt
to BD.
AC is a median.
£BAC comp to D
Concl: £DAC comp to£B
1 AC is alt to BD.
2 £ACB and £ACD are
rtLs.
3 LACB =£ACD
4 AC is a median.
5 BC=CD

12 Given:

6 AC =AC
7 AACB = AACD
8 LBAC = £DAC,
(D =/B
9 £BAC comp to 2D
10 £DAC comp to B

13 At any point (x, y) where y

11 CPCTC
12 Substitution prop
13 Addition prop

1 Given

2 Analtofa A formsrtsLs
with one of the sides.

3 Rtssare =.

4 Given

5 A median of a A divides
one side into 2 = segs.

6 Reflexive prop

7 SAS

8 CPCTC

9 Given
10 Substitution prop

=1llory=1

14 OA + AP + OC + CD + OP = Perimeter of AAOP.
LetOC=x,DP=16-x,CD=x+2
OA=0B=0D=2x+2,AP=CP=18.

(2x +2) + (18) + (x) + (x + 2) + (16 —x) = 80

3x+38 = 80
3x = 42
x =14

AB =AC
BD =CE
Prove: £1=/2

1 AB=AC,BD=CE

2 AD = AE

3 LA=LA

4 AADC = AAEB

5 DC =EB

6 BC =BC

7 ADBC = AECB

8 LDBC = LECB

9 £1is supp to DBC,

£2, is supp to LECB.

10 £1 =2

15 Given:

D

OB=2(14)+2 = 30

BP =18
30+18 =48
OB +BP = 48

Given

Addition prop

Reflexive prop

SAS

CPCTC

Reflexive prop

SSS

CPCTC
Ifsumof2ssissts, s

© 0 9 U W

are supp.

10 Supps of = /s are =.

Section 3.4 29
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Answers to Isosceles A HW Day 6

20 Given: - A is the vertex of an isosceles A

The number of degrees in -B is twice the
number of centimeters in BC

The number of degrees in -C is three times
the number of centimeters is AB

m:B=x+6
m-C=2x -54

Find: The perimeter of AABC

X+ 6=2x-54

= X =60

2(60) - 54
~AB=AC=

3 =22 \I
and

G0+6

Panpc = 2(22) +33 =77 cm

BC = =33

Given: CE = CF “l
21 AF = A3
AE is supp.to 45

Prove: ACDG is isosceles

[~

Statements Reasons

. CE = CF 1. Given

AF = A3

4E is supp.to 45
4F = AF 2. If ﬁ then £\
. A3E = 43 3. Transitive Prop. (1, 2)
. 44 is supp.to 45 4. Linear Pair Thm
. AE = A4 5. Congruent Suppl. Thm
.43 = A4 6. Transitive Prop. (3, 5)

'TD = CC 7. If 4\, then X

. ACDG is Isosceles 8. Definition of Isosceles A




23. Given: ® 0, ®OP; AB bisects #£s OAP and OBP.

Prove: Figure AOBP is equilateral.

Statements Reasons
1. ®0,0OP; AB bisects 45 OAP and 0BP. |1. Given
(A) 2. 41 = A2 2. Definition of angle bisector
(A) %3 = z4
(S) 3. AB = AB 3. Reflexive Property
4. AAOB = AAPF 4. ASA (2, 3, 2)
5. AO = AP 5. CPCTC
BO = BP
6. A0 = BO 6. All radiiof a () are =
AP = BP
7. A0 = BO = AP = BP 7. Transitive Prop. (5, 6)

8. Figure AOBP is equilateral

8. If a figure has all sides = — equil.



Figure XSTOW is
equilateral and
equiangular,
Prove: AYTO is isos.
1 XSTOW is equilateral
and equiangular.
(S) 2 ST =WO

(S) 3 TO=TO
(A) 4 £STO =,WOT

5 ASTO = AWOT
6 LYOT = LYTO
7 TY =YO

8 AYTO is isos.

2 If a figure is equilateral,
all sides are =.

3 Reflexive prop

4 If a figure is equiangular,
all £s are =,

5 SAS (2,4,3)

6 CPCTC

7 1f &) then £x

8 If a A has at least 2 sides
=, the A is isos.



25.
Given: AFED is equilateral

Find: X, ¥, and m:F

6y + 12
X+y

3X -6

By +12=3x -6 (x+y)+(3x-6)=90

= 6y = 3x - 18

1
::-y=?1-:3

= 4x +y =96

1
21-3]—95

—— 4x+

s + ! 899
= —X+—X=
2 2

> 99
= —X=
2

= x =22

1
=y=7(22)-3=8

- m<F = 6(8) + 12 = 60°



Page 160 #16

Given: BE 1 AD, AC 1 BD,
AC = BE, DE = EC

Prove: ADEC is equilateral

D ]
O
C E
E Z
__h
F
A B
A, B

Statements Reasons
(S) 1.BE L AD, AC 1 BD, 1. Given
AC = BE, DE = EC

2. 41 and 42 are rt 4s 2. Def of L lines
(A) 3. 41 = 42 3. all right 45 =
(A) 4. 4D = 4D 4. Reflexive Property

5. ADAC = ADEB 5. AAS (3,4,1)

6. DC = DE 6. CPCTC

7. DC = DE = EC 7. Transitive Prop. (1, 6)

8. ADEC is equilateral 8. If a figure has all sides = — equil.




Geometry Honors

Answer Key

Proving Triangles Congruent with Hypotenuse Leg

Page 158 #’s 5,12 and 17
12)
g
5 Given: ALMO is isos.
MO is base.
LP alt to MO
Prove: ALMP = ALOP M P (@)
1 ALMO is isos, 1 Given

MO base.
2 IM=TO0

3 LP alt to MO
4 tLPMisarts.

5 tLPOisarts.
6 LP=LP

2 Ifa A isisos, at least
2 sides are =.

3 Given

4 Analt of a A forms rt £s
with one of the sides.

5 Same as 4

6 Reflexive prop

5 tDJFisart£.

1 Given
2 Reflexive prop
3 Addition prop
4 Given

5 If2 segs are L, they form
rt£Ls.

7 ALMP = ALOP 7 HL 6 CH L HE 6 Given
7 tCHEisartZ. 7 Same as 5
8 CH=JF 8 Given
9 AJDF = AHEC 9 HL
10 JD = HE 10 CPCTC
17 Given: <R andsW arertZs. X
RX = WX
Wis :—; of the way
from Rto T.
v is$ of the way 3 %
from T to W. s % v
Prove: ST =TV
1 LRandZWarertss. 1 Given
2 RX=WX 2 Given
3 Draw XT 3 Two pts determine a line.
4 XT =XT 4 Reflexive prop

5 ARXT = AWXT

6 Wis%ofwayﬁ-om
RtoT.

 § Visg of way from
T toW.

8 RT=WT

9 Sis-;of way from
TtoR.

10 ST=TV

5 HL
6 Given

7 Given

8 CPCTC
9 Subtraction prop

10 Multiplication prop




Right Angle Theorem and Equidistance Theorems

Pages 182 — 183 #°’s 4,9, 14

X
4 Given: XR bis/YXZ. 9 Given: ©O d
LY = L7 (B=/C ﬂ
Concl: XRisanalt. Y R B Concl: AO L BC A
1 XK bis LYXZ. 1 Given 100 1 Given \‘
2 LYXR = LZXR 2 Abis divides an Z into 2 tBm/C 2 Given B
2 = /s, 3 AC=AB 3 If &) then X
3 LY=/LZ 3 Given 4 Draw CO and BO 4 Two pts determine a seg.
4 X¥=XZ 4 If A\ then XX 5 CO=BO 5 Radii ofa O are =,
5 AYXR = AZXR 5 ASA 6 AQ = A0 6 Reflexive prop
6 LYRX = LZRX 6 CPCTC 7 AAOC = AAOB 7 SS8
7 XR1 V2 7 If 2 lines intersect to form 8 L1=,2 8 CPCTC
= adj s, the lines are L. 9 AAEC = AAEB 9 SAS
8 XRis an alt. 8 If a seg is drawn from a 10 LAEC = LAEB 10 CPCTC
b i L 11 A0 L BC 11 If2 lines intersect to form
the opp side, it is an alt of = adjss, the Hoss are ..
the A.
14 If b L a, (2x + 37)° = 90°, (2x + y)° = 90°, and

(3y — 21)° = 90°.

2x +37 + 2x + y = 180, s0 4x + y = 143.

2x +y + 3y — 21 = 180, so 2x + 4y = 201.

Solving the 2 equations givesx=26%andy=37.
2x + 37 = 2(263) + 37 =90

2x +y = 2(263) + 37 = 90
3y-21=3(37)-21=90

Soa lb.




Page 189 — 190 #’s 14, 15, 16, 17, and 20

z
14 Given: WXYZ is a kite. i 15 Given: ZADC and ZABC 0
WX = WZ,XY =Y2Z e arertss. A c
Prove: AWPZisartA. W 3 X AB = AD
1 WXYZ is a kite, 1 Given Conel: AT L bis BD. B
WX = WZ, XY = YZ. 1 LADC and £ABC are 1 Given
2 WY LZX 2 Two pts =dist from rtLs.
endpts of a seg determine 2 LADC = £ABC 2 Rtssare =.
1 bis of that seg. 3 AB=AD 3 Given
4 AC=AC 4 Reflexive prop
5 AADC = AABC 5 HL
3 tWPZisarts. 3 1 lines intersect to form 6 DC = BC 6 CPCTC
rtss. 7 AC L bis BD. 7 Two pts =dist from
4 AWPZisartA. 4 IfaAcontainsartz, endpts of a seg determine
then fbisarta. the L bis of the seg.
A
~ 17 Given: F mdpt BC
16 Given: AABC is isos, DB = EC 5 ’
BC. EiEee
s R DB L DF
AD median BC B C
Prove: AD is alt to BC. B 5 C ECLEF F
1 AABC s isos, 1 Given Concl: AF LBC
base BC. 1 F mdpt BC 1 Given
Fp G 2 Given 2 BF=CF 2 A mdpt divides a seg into
3 AB =AC 3 An isos A has 2 sides =.
s 2 = segs.
4 BD=CD 4 A median divides a seg = SRS
i e 3 DB = EC 3 Given
5 AD L bis BC. 5 Two pts =dist from 4 DBLDF,ECLEF 4 Given
endpts of a seg determine 5 tFDBisarts. 5 1 lines intersect to form rt.
the L bis of that seg. 6 LFECisart.. 6 Same as 5
6 AD is alt to BC. 6 A seg from a vertex of a A
1 to opp side is an alt of 7 ADBF = AECF 7 HL
. 8 LBm.C 8 CPCTC
9 AB =AC 9 1f A then A
10 AF L BC 10 Two pts =dist from the
endpts of a seg determine
the L bis of the seg (BC).
A
e ]
20 Given: AB = BC a/mo
AE = EC \:/
B2 !
Concl: AD =DC C
1 AB = BC, AE = EC 1 Given
2 Draw AC 2 Two pts determine a line.
3 BE L bis AC. 3 Two pts =dist from the
endpts of a seg determine
the L bis of the seg.
4 AD=DC 4 A pton the L bis of a seg
is =dist from the endpts
of the seg.




Answers to Detour Proofs

Detour Proofs pages 174- 175 #’s 11, 13, 14, 17

11 Given: AD = BC, AF = EC,
BD L AF and EC

Concl: AB =DC
1 AD = BC, AF = EC,
2 BD L AF and EC
3 LAFD and £CEB are
rtis.
4 AAFD = ACEB
5 FD = BE
6 FE = FE
7 BF = DE
8 LAFB supp LAFD

9 LCED supp .CEB
10 LAFD = +.CEB
11 £LAFB = £CED
12 AABF = ACDE
13 AB = DC

A D
vaE v
1 Given
2 Given
3 If 2 segs are L, they form
rtLs.
4 HL
5 CPCTC
6 Reflexive prop
7 Subtraction prop
8 If2/sformasts,thess
are supp.
9 Same as 8
10 Rt s are =.
11 Supp of = /s are =,
12 SAS
13 CPCTC

18 Given: AB =AC
AD = AE

Prove: AFBC is isos.
1 AB = AC, AD = AE
2 tA=LA
3 ABAE = ACAD
4 LABE = £ACD
5 LABC = LACB
6 LFCB = LFBC
7 BF = FC
8 AFBC is isos.

B C
1 Given

2. Reflexive prop

3 SAS

4 CPCTC

5 If X then A

6 Subtraction prop

7 1f A\ then £

8 If two sides of a A are =,

then it is isos.

14 Given: T mdptof MN

LPMT, LQNT are rt £s.

MR=SN,s1=

Concl: <P =,Q

1 T mdpt of MN

2 LPMT, LQNT are rt £s.
3 MR=3SN,s1=,2

4 MT=TN

5 (PMT = LQNT
6 LRMT = £SNT
7 ARMT = ASNT
8 £MRT = £NST
9 £LMRT supp £MRP

10 4NST supp £NSQ
11 £NSQ = /MRP
12 APMR = AQNS
13 tP=.£Q

2

M y § N

1 Given
2 Given
3 Given
4 A mdpt divides a seg into
2 = segs.
5 Rtssare =,
6 Subtraction prop
7 SAS
8 CPCTC
9 If2/sformasts,thess
are supp.
10 Same as 9
11 Supps of = £s are =.
12 ASA
13 CPCTC _A _

17 Given: PT =PU
PR=PS

Prove: PQ bis ZRPS. T

1 PT=PU,PR=PS
2 LTPS = LUPR

3 ATPS = AUPR

4 LPRU = /PST

5§ LT=.U

6 LTRQ supp £PRU

7 £USQ supp £PST
8 LTRQ = LUSQ
9 TR=TS
10 ATRQ = AUSQ
11 RQ=5Q
12 APRQ = APSQ
13 LRPQ = LSPQ
14 PQ bis LRPS.

“ U

1 Given
2 Reflexive prop
3 SAS
4 CPCTC
5 CPCTC
6 If2/sformastZ,thess
are supp.
7 Same as 6
8 Supps of = /s are =,
9 Subtraction prop
10 ASA
11 CPCTC
12 SAS
13 CPCTC
14 If a ray divides an £ into
2 = /s, then it bis the £.




Page 141

4 Given: £1=/3 BE
L2=/4 ,\
cos: WOmEDS LT O\

(& D
1 £1=43,/2=/4 1 Given
2 CD=CD 2 Reflexive prop
3 £LBCD =£LEDC 3 Addition prop
4 ABCD = AEDC 4 ASA

5 BC =ED 5 CPCTC




Answers to Missing Diagram Proofs
Page 179 #8, 11, 12, 14

If the median to a side of a A is also an altitude to that side, then the A is isosceles.

B
Given:  BD is a median
BD is an altitude
Prove: AABC is isosceles
A D cC
Statements Reasons
1. BD is a median 1. Given
2. D is the midpoint of CA 2. Definition of Median
S 3. AD=DC 3. Definition of Midpoint
4. BD is an altitude 4. Given
5. BD L CA 5. Defn. of Altitude
6. -:BDA and -:BDC are right -s 6. Defn. of L Seaments
A 7. :BDA = :BDC 7. All Right Angles are Congruent
S 8. BD = BD 8. Reflexive Property
9. AABD = ACBD 9. SAS(2,5,6)
10. BA = BC 10. CPCTC
11. AABC is isosceles 11. Definition of Isosceles A




11.

Prove that if 2 As are =, then any pair of corresponding medians are =.

B
Given: Eusc_a AXYZ D
AD & XW are medians Y
__ C
Prove: AD = XW A
Z
X
Statements Reasons
Statements Reasons

1. AABC = AXYZ 1. Given
S 2. AB = XY 2. CPCTC
A 3. :B=_.Y 3. CPCTC

4. BC=YZ 4. CPCTC

5. AD & XW are medians 5. Given

6. D & W are midpoints €. Definition of Median of A

7. BD = _;_ﬁ, YW = 1vZ 7. Definition of Midpoint
S 8. BD=YW 8. Division Property of = Segments

9. AABD = AXYW 9. SAS (2, 3,8)

10. AD = XW 10. CPCTC
12.

Prove that if a A Is Isosceles, then the A formed by its base and the . bisectors of

its base .s Is also isosceles.

Given: g_gac__ug Isosceles with vertex _ABC
AD & CD are . bisectors

Prove: AADC is isosceles

Statements

Reasons

AB =« CB
. :BAC = :BCA

:DAC » .DCA
AD « CD

L R SR R

- AADC is isosceles

AD & CD are . bisectors
£DAC = gamc, /DCA =

. AABC iIs isos. with vertex -ABC

<BCA

[ TR

Given

Definition of Legs of Isosceles A
If 1%, then £)

Given

Definition of Angle Bisector
Division Property of = Angles

If 0\, then A

. Definition of Isosceles A



14.

Prove that if a point on the base of an iso0s. A is equidistant from the midpoints of

the legs, then that point is the midpoint of the base.

A
Given: AABC is isos. with vertex -BAC
D & E are midpeints
F is equidistant from D & E
Prove: Fis the midpt. of BC
B E C
Statements Reasons
1. Fis equidistantfrom D & E 1. Given
S 2. FD-=FE 2. Definition of Equidistant
3. AABC is isos. with vertex -BAC 3. Given
S4. AB = AC 4. Definition of Isosceles A
5. D & E are midpoints 5. Given
6. 4D = }AB. AF = JAC 6. Definition of Midpoint
S 7.AD=AE 7. Division Property of = Segments
8. Draw AF 8. 2 points determine a line
$S 9. AF = AF 9. Reflexive Property

10. AADF = AAEF
A 11.:DAF = -EAF
12. AABF = AACF
13. BF = FC
14. F is the midpoint of BC

10. $SS (2,7, 9)

11. CPCTC (from 10)

12. SAS (4,11, 9)

13. CPCTC (from 12).

14. Definition of Midpoint
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