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Triangle Proofs:

If it is not specified, prove triangles are congruent

To prove triangles are congruent, prove 3 pairs of sides/angles are congruent
To prove segments or angles, use CPCTC

*1f you get stuck, make something up and keep on going!

1) Do a mini proof with your givens

Line bisector creates two congruent segments

Midpoint creates two congruent segments

Angle bisector creates two congruent angles

Perpendicular lines create two congruent right angles

Parallel lines cut by a transversal create congruent alternate interior angles

2) Use additional tools:

Vertical Angles are congruent (Look for an X)

Reflexive Property (A side/angle is in both triangles and is congruent to itself)
Isosceles Triangles (In a triangle, congruent angles are opposite congruent sides)
Addition and Subtraction Property (If you need more or less of a shared side)
*You must use three congruent statements to get one congruent statement for the triangles. The two that you are
adding/subtracting and the one that you want to prove in the triangle.

7. Given: UL=TE C
Prove: ACUT = AREL
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To prove a triangle is isosceles:

-Prove the triangles are congruent and then use CPCTC to state two sides/angles of the triangle are congruent.

To prove parallel:

-Prove the triangle are congruent and then use CPCTC to state alternate interior, alternate exterior, or corresponding
angles are congruent.

Lesson 1: I can complete mini proofs using my definitions

Line bisector creates two congruent segments

Midpoint creates two congruent segments

Angle bisector creates two congruent angles

Perpendicular lines create two congruent right angles

Parallel lines cut by a transversal create congruent alternate interior angles

*Lines that bisect each other are both cut into two congruent segments

*Perpendicular bisector is both perpendicular lines (congruent right angles) and a line bisector
(congruent segments)

*You may need to use two perpendicular givens for one conclusion

Lesson 2: I can practice mini proofs using my definitions
Same notes as Lesson 1



Lesson 3: I can complete mini proofs using vertical angles and reflexive property.
Vertical Angles are congruent (Look for an X)
Reflexive Property (A side/angle is in both triangles and is congruent to itself)

BD = BD Reflexive Property ZAED = ZCEB Vertical Angles are Congruent
B A C
E
A D C D B

Lesson 4: I can determine which method proves triangles congruent by marking the sides
and angles.

Proves Triangles Congruent Does Not Prove Triangles Congruent

SSS ASS

SAS AAA

ASA
AAS

Hypotenuse Leg (HL)
ASS in a Right Triangle

The difference between ASA and AAS:

Is the side that’s marked the side that’s between the two angles?
If the side is between the two angles: ASA

If the side is not between the two angles: AA

Lesson 5: I can prove triangles are congruent by proving three pairs of sides/angles are
congruent.
To prove triangles are congruent, prove 3 pairs of sides/angles are congruent

1) Do a mini proof with your givens

Line bisector creates two congruent segments

Midpoint creates two congruent segments

Angle bisector creates two congruent angles

Perpendicular lines create two congruent right angles

Parallel lines cut by a transversal create congruent alternate interior angles

*Lines that bisect each other are both cut into two congruent segments

*Perpendicular bisector is both perpendicular lines (congruent right angles) and a line bisector
(congruent segments)

*You may need to use two perpendicular givens for one conclusion

2) Use additional tools:
Vertical Angles are congruent (Look for an X)
Reflexive Property (A side/angle is in both triangles and is congruent to itself)



Lesson 6: I can prove sides/angles are congruent by proving triangles are congruent and
using CPCTC.
To prove segments/angles are congruent:
1) Prove the triangles are congruent using the steps from Lesson 5.
2) State the segments/angles are congruent with reason “CPCTC” (Corresponding Parts of
Congruent Triangles are Congruent).

Lesson 7: I can prove a triangle is isosceles by proving triangles are congruent and using
CPCTC to prove two congruent sides/angles are congruent (Mini Proofs).
1) Prove triangles are congruent using the steps from Lesson 6.
2) Use CPCTC to prove a pair of sides/angles are congruent in the triangle you are trying to
prove.
3) State the triangle is isosceles using reason “Isosceles Triangle Theorem” (In an isosceles
triangle, congruent sides are opposite congruent angles.

Lesson 8: I can prove lines are parallel by proving triangles are congruent and using
CPCTC to prove alternate interior, alternate exterior, or corresponding angles congruent.
(Mini Proofs)
1) Prove triangles are congruent using the steps from Lesson 6.
2) Use CPCTC to prove a pair of alternate interior/alternate exterior/corresponding angles
are congruent.
3) State the lines are parallel with reason “Parallel lines cut by a transversal create congruent
alternate interior/alternate exterior/corresponding angles”

Lesson 9: I can prove triangles are isosceles, lines are parallel, and midpoint/bisector by
using CPCTC to prove sides/angles are congruent.

PROVE TRIANGLES CONGRUENT

To prove midpoint/bisector:

Use CPCTC to state the appropriate sides/angles are congruent and then state the midpoint
bisector

To prove isosceles:

Use CPCTC to state two sides/angles of the triangle are congruent and then state the triangle is
isosceles

To prove parallel:

Use CPCTC to state that alternate interior, alternate exterior, or corresponding angles are
congruent and then state the lines are parallel.

*Use the notes from lessons 8 and 9.



Lesson 10: I can answer perpendicular bisector multiple choice questions by understanding
that the two top triangles are congruent, the top bottom triangles are congruent, and the
big top triangle and the big bottom triangle are both isosceles.

Perpendicular bisector creates

-two pairs of congruent triangles so all of their corresponding parts are congruent due to CPCTC
-two isosceles triangles

PN

The top 2 small triangles are congruent and the top big triangle is isosceles
The bottom 2 small triangles are congruent and the bottom big triangle is isosceles

Lesson 11: I can complete an isosceles triangle theorem mini proof using “In a triangle,
congruent angles are opposite congruent sides.

If given sides/angles are not in the triangles you’re trying to prove, look to see if it creates an
isosceles triangle. If so, state the opposite sides/angles are congruent (that are in the triangles
you’re trying to prove with reason “Isosceles Triangle Theorem.”

Lesson 12: I can complete an addition/subtraction property mini proof by following its
procedure.

Addition and Subtraction Property (If you need more or less of a shared side)

*You must use three congruent statements to get one congruent statement for the triangles. The
two that you are adding/subtracting and the one that you want to prove in the triangle.
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Lesson 13: I can complete triangle proofs with additional tools by doing mini proofs with
my givens and then using additional tools VRIAS.
Use the notes from the very front of the packet.



Name Date

Mr. Schlansky Geometry :

Mini Proofs

1. Given: A is the midpoint of DV D
/A k
\' E
) . S — F
2. Given: U is the midpoint of BF U
B
A
o
L
3. Given: CS bisects 74 c

4. Given: KA bisects PR




5. Given

6. Given

7. Given

8. Given

9. Given:

: E and R_E bisect each other

: ﬁl and 55 bisect each other

: ON bisects ~ TNM

: CT bisects « ATO
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10. Given: GE L DF

11. Given: EJ_STI, RN L RT

12. Given: EL&, HA 1 AN

13. Given: ELIE, RE LUE

14. IK is the perpendicular bisector of NP




15. EA is the perpendicular bisector of DV

16. Given: MY I RE

17. Given: §5||R_B

18. Given: SR| AB
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Name Date
Mr. Schlansky Geometry

Mini Proofs Practice

o
sas’
@ ssstess’d

1. Given: BL||[FU B F

><
L
P
K
|
C
K
O G
T
E

U

2. Given: IK 1 PN
3. CK bisects AE

4. Given: MR L MU, EO L 0G

A
A\
A

R



D
5. DA bisects « RDE Z i \
R
A
E
6. Given: BL and FU bisect each other B =
X
L U
7. Given: AK is the perpendicular bisector of DR D
&
A

R

X

8. Given: WE||TB




9. Given: SC L CL, NA L AH

10. Given: C is the midpoint of AE

11. Given: KM is the perpendicular bisector of SI

12. Given: SB and RE bisect each other
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13. Given: OH||DN

14. Given: R is the midpoint of OF

15. Given: TR L RA, IE L SH

16. Given: KI bisects ~ PIN
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17. Given: AT L RS

18. Given: U is the midpoint of BF

19. Given: AB bisects ~ FBL

20. Given: 4S | OE

14
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Reflexive Property and Vertical Angles

List one statement and reason that leads towards proving the triangles are
congruent/similar L

1. Given: None

Prove: ALNM = ALNK

M N K
2. Given: None D
Prove: ADBA=ADBC
B
A Cc
B
3. Given: None
Prove: ABRI =~ ABRO
| R (o]
N
4. Given: None B
Prove: ABDE ~ ABAC
D E
A c

15



Given: None

Prove: AABC ~ AADE

Given: None

Prove: AEND ~ ADNI

Given: None
Prove: AAEB=ABDA

Given: None
Prove: ABEC =ACDRB




9. Given: None

Prove: ASAE =~ ARAB

10. Given: None
Prove: ATAE =ACAH

11. Given: None

Prove: ASBA=AEBR

12. Given: None
Prove: ABAF =ADAE

17
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Mr. Schlansky Geometry

of
Congruent Triangle Methods

1. In the diagram below of ADEL and ARAY, ZD= /R, /E= /A, and EL = AY
Which of the follow could be used to prove that ADEL=ARAY?

E A
(1) ASA (3) AAS
(2) AA (4) SAS
D R
L Y

2. In the diagram below of ATIM and ABER, /T and /B are right angles, IM = ER, and
TM = BR

Which of the follow could be used to prove that ATIM=ABEF? ! E
(1) ASS (3) HL
() AA (4) SAS
T M B R

3. In the diagram below of ATIM and ABER, /T and /B are right angles, IT = EB , and
TM = BR

Which of the follow could be used to prove that ATIM=ABEF? ! E
(1) ASS (3) HL
() AA (4) SAS
T M B R

4. 1In the diagram below of AARF and ADOG, GD = AR ,RF = DO ,and /D= /R
Which of the follow could be used to prove that AARF = ADOG? R

(1) AAS (3) HL P
(2) ASA (4) SAS
A F G

5. In the diagram below, ME = ES ,ZMEY= /SER,and /M = /S
Which of the follow could be used to prove that AMEY = ASER ?

(o)

M Y

(1) AAS (3) HL
(2) ASA (4) SAS

18






Name Date .
Mr. Schlansky Geometry

Triangle Proofs!

B C

1. Given: BD bisects ZCDA
AD = DC
Prove: ABAD= ABCD

A D
2. Given: PN L MO P
/OPN = /MPN
Prove: AMPN = AOPN
M N (o]
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Given: SE I RB and RE bisects SB
Prove: AESA = ARBA

Given: TH and CE bisect each other at A
Prove: ATAE = ACAH

21



Given: RO L MF
O is the midpoint of MF
Prove: AMOR = AFOR

Given: X is midpoint of wz
ZY||[VwW
Prove: AWXV = AZXY

22



Given: KO is the perpendicular bisector of DR
Prove: AROK = ADOK

Given: SA | ZQ, AR 1| R_E, B is the midpoint of AR
Prove: ASAB =~ AERB

23



Name Date
Mr. Schlansky

Geometry

Triangle Proofs with CPCTC

1. Given: BD bisects 2 ADC D
AD = DC
Prove: AB = BC
B
A o
2. Given: H_NJ_ZZI’ E/%I\] K
Prove: LHAN = /HKN
H
A N

24



3. Given: OH||DN, OH = DN
Prove: OU = UN

4. Given: LN is the perpendicular bisector of MK
Prove: NM = NK
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Given: SA L ﬁ, DV 1 ﬁ, L is the midpoint of DS
Prove: Z ASL= VDL

Given: N_O and HA bisect each other
Prove: NA= HO
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7. Given: NB bisects / IBO, BR 1 10
Prove: ZBIO= £ BOI

8. Given:
Prove:

OR is the perpendicular bisector of NP
ZNQR= Z/PQOR
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Name Date
Mr. Schlansky Geometry

@:‘3
Proving Triangles Isosceles Mim;‘ Proofs

1. Given: AADB=AADC
Prove: ABAC is isosceles

D
B C

2. Given: AADM = ABEM C

Prove: AACB is isosceles

D E
A M B

3. Given: AYCB=AYCR

Prove: ABYR is isosceles B

28



4. Given:
Prove:
5. Given:
Prove:
6. Given:
Prove:

ABYR is isosceles

AMOR = ATSR
AMNT is isosceles

APRA = AAIP
APTA is isosceles

29



Name
Mr. Schlansky

Date
Geometry

Proving Parallel Mini Proofs

1. Given: AMYS = AERS M
Prove: MY||RE
S
R
2. Given: A0HU = ANDU O
Prove: OH||DN
D
. S
3. Given: ASRE = AABE
Prove: SR || B4
E

30



4. Given: ASAL = ADVL
Prove: DV||AS

5. Given: ANCA = AOCH
Prove: NA||HO

6. Given: AABE = ARSE
Prove: SR|| AB

31



Name Date
Mr. Schlansky Geometry

Triangle Proofs Using CPCTC

1. Given: LN bisects ~ KLM
/ LKM= « LMK

Prove: N is the midpoint of MK

2. Given:ﬁlﬂ,ﬁ;ﬁ
Prove: HN bisects ZKNA

32



3. Given: OF is the perpendicular bisector of WL
Prove: AWFL is isosceles

4. Given: ZADB = /ADC

AD bisects ZBAC
Prove: AABC is isosceles

w

33



5. Given: SE and AR bisect each other.

Prove that SA I RE

6. Given: SC L CL, HA 1 AN, SY=KN,and SC = AN .
Prove CL| HA

34



7. Given: OI is the perpendicular bisector of ML
Prove: AMLO is isosceles

8. Given: NA|| HO, NA= HO
Prove: N_O bisects HA

M

35



9. Given: @ and T__V bisect each other at point X
TR and 5V are drawn
Prove: TR| 5%

10. Given: SE and RA bisect each other

Prove: §4||R_E

T

36



11. Given: FD 1 ﬂ, FE 1 BC,Fis the midpoint of AC,
/DFA= /EFC
Prove: AABC is isosceles

12. Given: BR is the perpendicular bisector of 10
Prove: NB bisects ZOBI
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Mr. Schlansky Geometry

Ol e 2

Perpendicular Bisector Multiple Choice

Perpendicular bisector creates
-two pairs of congruent triangles so all of their corresponding parts are congruent due to CPCTC

-two isosceles triangles

PN

The top 2 small triangles are congruent and the top big triangle is isosceles
The bottom 2 small triangles are congruent and the bottom big triangle is isosceles

1. In the diagram below of quadrilateral ADBE, DE is the perpendicular bisector of 4B,

Which statement is always true? - D
1) sADC = ZBOC 3) AD = RBE
2) SEAC = SDAC 4) AR = AD
A C B
E

2. Line segment EA is the perpendicular bisector of I7, and ZE and TZ are drawn.

E
Which conclusion can not be proven?
1) Z4 bisects angle ZET.
2) Triangle EZT is equilateral.
3) F4 is a median of triangle EZT.
4) Angle Z is congruent to angle 7.
74 A T

38



3. Segment CD is the perpendicular bisector of AF at E. Which pair of segments does not have
to be congruent?

1) 4DBD

2) AC,BC

3) AR BE

4) DE,CE

4. In MNABC, BD is the perpendicular bisector of AZ/C, Based upon this information, which
statements below can be proven?

L. BD 1s a median.

II. &L} bisects LABC,
III. AABC is isosceles.
1) IandIl, only

2) Tand III, only

3) I and III, only

4) 1,11, and III

5. In triangle MAH below, MT is the perpendicular bisector of AH .
Which statement is not always true?

1) AMAH is isosceles. 2) AMAT is isosceles. 3) MT bisects ZAMH. 4) ZA and £TMH are

complementary.
M
A T H

6. Segment AB is the perpendicular bisector of CD at point M. Which statement is always true?
1) cB=DB

2) CD=4B

3) AMCD=ABCD

4) AACM = ABCM

39



Name Date
Mr. Schlansky Geometry

Isosceles Triangle Theorem Mini Proofs

1. Given: ZABC= ZACB
Prove: AADB=AADC

A

2. Given: €4 = CB

Prove: AADM = ABEM
C

A M B

3. Given: ZBRY = /YRB
Prove: AYCB=AYCR

B

40



BY =RY

4. Given:
Prove: ABQC = ARQE
B
C
Q Y
E
R
5. Given: PT = AT
Prove: APRA=AMAIP
P A
C
R I
T
6. Given: MN = NT ,ZROS= /RSO
Prove: AMOR = ATSR
N
o S
M R T

41



Name Date
Mr. Schlansky Geometry

®:
Addition and Subtraction Property Mini Proofs

i — x T
1. Given: AB = CD
Prove: AAXC = ABYD
i
A B & D
2. Given: 4C = BD X Y
Prove: AAXB=ADYC /\ /\
A B C D
E
3. Given: ZEIN = Z/HIC
Prove: AEIC = AHIN
N
C
I
E
4. Given: ZEIC = Z/HIN
Prove: AEIN = AHIC
N
C

42



5. Given: LTLA= ZTYO, LALY = ZOYL
Prove: AOLY = AAYL

6. Given: MN = NE, ON = KE
Prove: AMOE = ANKM

7. Given: UL = TE
Prove: ACUT = AREL

8. Given: WN = RE
Prove: AWOR = ANVE

43
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Mr. Schlansky Geometry

Triangle Proofs with Additional Tools

- U
1. Given: QV=uvuz ,vw =YZ, YO =WwU Q
Prove: « Q= 2« U
X
\") w Y Z
o A
2. Given: £ABC~ AACB, AD bisects £BAC
Prove: BD = DC
D
B C

44



—_— = — R
3. Given: /B= /S, AB||ST, AR =TC o
Prove: BC = SR
S
G
T
C
4. Given: In AABC, CA=CB, AR=BS, DR L AC,
and DS L BC
Prove: DR = DS R S
A B

45



5. Given: DO L 04, TAL 04, DO =TA,0C = 4G
Prove: DG = TC

Prove: AMORK= ATSR

46



Given: AB=AC,CE 1 AB,BD 1 AC

Prove: CE=BD

Given: RHA_B, AE =CF , DE L AC, BF 1 AC
Prove: AABF=ACDE

47
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Mr. Schlansky Geometry “

Triangle Proofs Practice

1. Given: BD bisects ZCDA
AD = DC
Prove: BA=BC

B c
A D
2. Given: SB and RE bisect each other

Prove: SE = RB

S R
E
3. Given: PN 1L MO
PM = PO

Prove: ZPMN = /PON

48



4. Given: OR bisects ZFRM
F=/M
Prove: AMOR=AFOR

M
o R
F
5. Given: X is midpoint of WZ
LW=/s7
Prove: LV =/Y
z Y
X
v w

6. Given: C_H||E' and CH = LE

Prove CI = IL

C H
X

E L

49



Given: KO is the perpendicular bisector of DR
Prove: ZDKO= /RKO

Given: S4 1 AR, AR L ﬁ, B is the midpoint of AR
Prove: ASAB= AERB

Given: ER bisects / ORG, 0G L RE
Prove: AORE=AGRE

(0

50



10. Given: @ bisects UR
£0=/A4

Prove: Q_U; AR
A

11. Given: THandCE bisect each other at A
Prove: ATAE=ACAH

T E

12. Given: E is the midpoint of RK, TR=TK
Prove: ~ RTE= « KTE

T

51



13. Given: NO and HA bisect each other

Prove: ZN=./0
N H
C
A o

14. Given: NB is the perpendicular bisector of 10,
Prove: IB = OB

B

15.  Given: @3 is the perpendicular bisector of NP
Prove: ZNQR = ZPQR

N

52
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Ok

Triangle Proofs Review Sheet

1. Segment AB is the perpendicular bisector of CD at point M. Which statement is always true?
1) CB=DB

2) CD=4B

3) AACD=ABCD

4) AACM = ABCM

2. In triangle MAH below, 44T is the perpendicular bisector of 454 .
Which statement is not always true?
1) AMAH is isosceles. 2) AMAT is isosceles. 3) 44T bisects ZAMHA . 4) £4 and £TALH are
complementary.
M

3. Given: NB bisects ~ IBO, BR L IO B
Prove: « BIO= ~ BOI

53



4. Given: HN | KA, KN = AN
Prove: ZHAN = L/ZHKN

5. Given: OI is the perpendicular bisector of ML
Prove: AMLO is isosceles

54



6. Given: @ and T__V bisect each other at point X
___ TRand ¥ are drawn
Prove: TR| 5V

7. Given: ZE L EU , SU | EU ,ZE = SU ,EM = GU
Prove: /Z=/S

T

Z

U

55



8. Given: In AABC, CA=~CB, AR=BS, DR L AC ,and DS 1 BC
Prove: DR = DS

Spiral Review

Corresponding Parts of Congruent Triangles are Congruent

Draw the triangles separately and place the letters into the triangles in the same order.
See what corresponds (same position)

9. In the diagram below, a sequence of rigid motions maps ABCD onto JKLM.
¥

Which of the following statements must be true?

1) ZL=/B 3) JK = AC A

2) LA=/T 4) JM = 4B hJ DD
B

10. In the diagram below of A A5 and A X¥Z, a sequence of rigid motions maps <4 onto X,
ZC onto £Z, and A onto XZ.. Which of the following statements is not true?

1) /TB%YY B \
2) BC=XZ -
3) L/B=/Y €
4) LC=/7 A
Z

56



Rotating Regular Polygons onto Themselves

1) The minimum rotation is 360 .
n

2) Any multiple of that will also map the regular polygon onto itself!

11. The regular polygon below is rotated about its center.
Which angle of rotation will carry the figure onto itself?
1) 60°

2) 108°

3) 216°

4) 540°

12. Which of the following rotations would not map an equilateral triangle onto itself?
(1) 120° (3) 180°
(2) 240° (4) 480°

Triangle Inequality Theorem
The two smallest sides of a triangle must add to be greater than the third side

13. Which of the following cannot make up the three sides of a triangle?

1) {3,5,4} 3) {9,7,5}
2) {2,2,3} 4) {6,1,4}

14. Which of the following can make up the three sides of a triangle?

1) {2,4,2} 3) {8,1,6}
2) {1,7,4} 4) {5,5,7}
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