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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

*Perpendicular bisector is perpendicular and line bisector (1 pair of congruent right angles, 1 pair of congruent segs)
*If segments bisect each other, they are both cut in half (2 pairs of congruent segments)

*A median intersects a segment at its midpoint

*An altitude is perpendicular to the base

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
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Parallelogram Theorems Circle Theorems (Look for inscribed angles)
A parallelogram/rectangle/rhombus/square has: Angles inscribed to the same arc are congruent
Two pairs of opposite sides congruent An angle inscribed to a semicircle is a right angle
Two pairs of opposite sides parallel A tangent and a radius/diameter form a right
Diagonals that bisect each other angles
Opposite angles congruent All radii/diameters of a circle are congruent
A rectangle/square has: Congruent arcs have congruent chords have congruent
Congruent right angles central angles
Congruent diagonals Parallel Lines intercept congruent arcs
A rhombus/square has: Tangents drawn from the same point are congruent
Consecutive sides congruent
Perpendicular diagonals
Diagonals that bisect the angles

To prove triangles are SIMILAR, prove AA = AA

If asked to prove a proportion/multiplication:

1) Prove triangles are similar

2) Corresponding Sides of Similar Triangle are In Proportion (CSSTIP)

3) Cross Products are Equal AAED - ACEB
Work Backwards!

®ED = lEE’
(Oks-ER=cEED




Mini 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

Altitude creates congruent right angles

Median creates congruent segments

Line bisector creates congruent segments
Midpoint creates congruent segments

Angle bisector creates congruent angles
Perpendicular lines create congruent right angles
When given parallel lines:

Corresponding angles are congruent OR Alternate interior angles are congruent OR
Alternate exterior angles are congruent

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

1. Given: A is the midpoint of DV D
A
\' E
) . S — F
2. Given: U is the midpoint of BF U
B
A
o
L
3. Given: CS bisects 74 c
T
o
A



4. Given

5. Given

6. Given

7. Given

8. Given

: KA bisects PR

: E and R_E bisect each other

: ﬁl and 55 bisect each other

: ON bisects ~ TNM

: CT bisects « ATO




9. Given: IK | PN

10. Given: GE L DF

11. Given: EJ_STI, RN L RT

12. Given: EL&, HA 1 AN

13. Given: CU L UE , RE L UE

F
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14. IK is the perpendicular bisector of NP

15. EA is the perpendicular bisector of DV

16. Given: MY I RE

17. Given: S_E||R_B

18. Given: ﬁ” AB




04y

Reflexive Property and Vertical Angles

1. Given: None
Prove: ALNM = ALNK

2. Given: None
Prove: ADBA=ADBC

3. Given: None
Prove: ABDE ~ ABAC

4. Given: None

Prove: AABC ~ AADE




5. Given: None
Prove: AAEB=ABDA

6. Given: None
Prove: ASAE =ARAB

7. Given: None
Prove: ATAE =ACAH

8. Given: None
Prove: ASBA=AEBR

9 Given: None

Prove: ABAF =~ ADAE
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Methods for Proving Triangles are Congruent
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Congruent Triangle Methods with Sequences of Rigid Motions
If a sequence of rigid motions is performed, the image is CONGRUENT to the original!

1. Which statement is sufficient evidence that ADEF is congruent to AAEC?
1) AB=DE and BC= EF
2) £D=sA AB=LE, SC=LF B E
3) There is a sequence of rigid motions that
maps AE5 onto DE, BEC onto £F and AC
onto DF .
4) There is a sequence of rigid motions that D

maps point 4 onto point D, A5 onto DE, and C
ZBonto L&,

2. Triangles YEG and POM are two distinct non-right triangles such that «2¥ = “44. Which statement is
sufficient to prove / FEF is always congruent to A Pi2A4?

1) £E=s0and £F= 2P 3) There is a sequence of rigid motions that
o o maps £ onto -2 and ¥E onto FO.
2) Wt= PAf and FE = PO 4) There is a sequence of rigid motions that
maps point Y onto point P and ¥ onto
PM .

3. In the two distinct acute triangles ABC and DEF, 28 = »#E. Triangles ABC and DEF are
congruent when there is a sequence of rigid motions that maps
1) £4 onto £D, and £ onto L7 3) £C onto 27, and BC onto EF

2) 4T onto DF , and BC onto EF 4) point 4 onto point D, and 4B onto DE

10
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Proving Triangles are Congruent

1. Given: BD bisects ~ ADC
AD = DC

Prove: AB = BC
D
# B \
A (o]

Given: HN 1 KA, KN = AN
Prove: ZHAN = /HKN

K
&
A N

3. Given: NO and HA bisect each other
Prove: NA = HO

N
) :Ci
A

o

4. Given: EHW, TR L RN, HS L IE , EH = AT
Prove: SH = RT

| R T
A
S
E

11
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Euclidean Similar Triangle Proofs

To prove triangles are SIMILAR, prove AA = AA

If asked to prove a proportion/multiplication:
1) Prove triangles are similar
2) Corresponding Sides of Similar Triangle are In Proportion (CSSTIP)
3) Cross Products are Equal

Work Backwards!

1. Given AB||DC
Prove: D_COE_BZA_BOE?
D C

A B

2. Given: BC L AC
DE | AB
Prove: A_COA_DZA_EOA_B
A

D

B C
3. Given: ZHCE= /LIE
Prove: CE®[L=CHeEl

12



4. Given: UO | RG , UR 1 EG
US EU
Prove: —=—+

SO 0G
U

R O G

5. Given: C4 bisects /BAD, £ABC = ZADE

Prove: BC e AE = DE e AC
A

6. In ASCU shown below, points 7 and O are on 5U and CU, respectively. Segment OT is
drawn so that 2 &' = £OTU . Prove: SCeOU =0T o SU

S

13
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Euclidean Proofs with Parallelogram and Circle Theorems (@)

Parallelogram Theorems

Circle Theorems

Parallelogram Properties

NN

All radii/diameters of a circle are congruent
Angles inscribed to the same arc are congruent
An angle inscribed to a semicircle is a right
angle

A tangent and a radius/diameter form a right
angles

Congruent arcs have congruent chords have
congruent central angles

Parallel Lines intercept congruent arcs

Tangents drawn from the same point are
congruent

1. Given: Parallelogram 4ABCD.
Prove: AAED = ACEB

2. Given: SPIN is a square
Prove: ASNI = ASPI

14



3. Given: ABCD is a rectangle, M is the midpoint of AC
Prove: DM = BM

4. Given: SACK is a parallelogram, HL 1 ﬁ, YN L R, HL = NY S

Prove: SL =CN

15



5. Given: Parallelogram ABCD, BF1AFD, and DE L BEC
Prove: AF=EC

6. Given: ABCD is a parallelogram, BE | E, and DF | AC.
Prove: ZABE = /CDF

B

16



7. Given: Chords 4D and BC of circle O intersect at E, 4B =~ CD
Prove: BE = ED

A C

B D

8. Given: Circle O with diameters MOT and AOH .
Prove: MA = HT

M A

H T

9. In circle Y, tangent LE is drawn to diameter TYL
and YR L TE . Prove that TEeTR=TLeTY .

L E

17



11. In the diagram below, secant ACL and tangent A5 are drawn from external point 4 to circle
O. Prove (AC - AD = AB%)

N

B

12. Given: Circle O, chords 4B and CD intersect at E. Prove 4% EB = CE. D,

18



Proving Isosceles Mini Proofs
Use CPCTC to get a pair of sides/angles of a triangle to be congruent.

1. Given: AADB=AADC

Prove: ABAC is isosceles A
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

19



Proving Parallel Mini Proofs
-If given alternate interior angles are congruent, carve out the angles to find your Z and your
parallel lines.

-If proving triangles are congruent, use CPCTC to get alternate interior angles congruent. Carve
out the angles to find your Z and your parallel lines.

“Parallel lines cut by a transversal create congruent alternate interior angles.”

1.Given: LM = L F
M Y

2.Given: LS = LA S B

3.Given: £ S = ZB A

20



4.Given: LEFAG = L FCG

5.Given: ZASH = ZKCY

6.Given: L FAF = /A GCH

!

21



Triangle Proofs Using CPCTC
Prove the triangles are congruent
Use CPCTC in order to get what you need in order to prove what you are being asked to prove.
Midpoint/Bisector: CPCTC for two congruent sides/angles

Isosceles Triangle: CPCTC for two congruent sides/angles of the isosceles triangle.

Parallel: CPCTC for alternate interior angles.

L
1. Given: LN bisects ~ KLM
/7 LKM= « LMK
Prove: N is the midpoint of MK
M N K
K
2. Given: HN 1 KA, KN = AN
Prove: HN bisects ZKNA H
A N

22



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

23



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

24



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

25



Perpendicular Bisector Proofs 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 453,

Which statement is always true? - D
1) £ADC = ZBDC 3) AD=EEF
2) SRAC = SDAC 4) 4AF = AD
A C B
E

2. Line segment E£A4 is the perpendicular bisector of ZT, and ZF and T are drawn.

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

3. Segment CD is the perpendicular bisector of 4B at E. Which pair of segments does not have
to be congruent?

1) 4DBD

2) AC,BC

3) AEBE

4) DE, CE

26



4. In MNABC, BD is the perpendicular bisector of A2/, Based upon this information, which
statements below can be proven?

L. BD is a median.

II. B bisects ZABT.
II. AABC is isosceles.
1) TandII, only

2) Tland III, only

3) IIand III, only

4) I, 11, and III

5. In triangle MAH below, MT is the perpendicular bisector of AH .
Which statement is not always true?
1) AAMAA is isosceles. 2) AMAT is isosceles. 3) AfT bisects ZAAH, 4) 24 and ZTALH are

complementary.
M
A T H

6. Segment 4B is the perpendicular bisector of CD at point M. Which statement is always true?

1) ¢5=0F
2) D= AR
3) AdCD~ ABCD
4) AR ~ ABCH

27
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Isosceles Triangle Theorem Mini Proofs

In a triangle, congruent angles are opposite congruent sides E]
If the given sides/angles are not sides/angles of the triangles you are trying to prove, =
if they make an isosceles triangle. Conclude the sides/angles opposite the ones you are given.

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

A

B — ¢
2. Given: C4 = CB

Prove: AADM = ABEM

C

A M B

3. Given: MN = NT ,ZROS = /RSO
Prove: AMOR= ATSR
N

28
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Addition/Subtraction Mini Proofs @
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 y
Prove: ACUT = AREL

5—;LHL?Y/MB ‘ . |
o '—;\/ O) Pin U ’\(—\—L i
e @a{éﬁ{»«m pope(ty B \IR

QST S

JTelE S{,b't"/v(é N }/bz,mﬁ

@0 \@L«:
UL-TL=TEe-TL

1. Given: AB=CD
Prove: AAXC =~ ABYD

2. Given: AC=BD
Prove: A4XB = ADYC /\ /\

3. Given: UL=TE ]

Prove: ACUT = AREL l\

29



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

5. Given: EJ =GO
Prove: ATGE = AYJO

6. Given: E;&', EB=DG
Prove: AABC = ACDA

30



7. Given: SY = HC
Prove: AASH = AKCY

8. Given: C_E;E, ED=BH
Prove: ACDA = AABC

9. Given: AH =FC
Prove: AAFE = ACHG

31



10. Given: ZEIN = ZHIC
Prove: ZEIC = ZHIN

11. Given: ZEIC = /HIN
Prove: ZEIN = /HIC

12. Given: LTLA= /TYO, ZALY = ZOYL
Prove: ZTLY = /TYL

32
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Triangle Proofs with Additional Tools

Vertical Angles are congruent (Look for an X)

Reflexive Property (A side/angle 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 [

Prove: UT = LE
U I O
. CD (4] .

1. Given: @'EU?,WE?Z,@EW
Prove: « Q= 2« U

2. Given: £ABC = ZACB "4p bisects £BAC

Prove: BD = DC
A

B c
3.Given: ZB=/S, AB||ST, AR=TC

Prove: BC = SR
A

33



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

C

5.Given: DO Lo4 , 74104, DO =TA,0C = AG
Prove: DG = TC

D

o G

6. Given: MN =~ W,LROS; ZRSO LORM ~ ZSRT

Prove: AMOR= ATSR

34
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Given a Parallelogram, carve out the transversal to find the appropriate alternate interior angles
and label them angle 1 and angle 2.

A parallelogram has parallel lines cut by a transversal which create congruent alternate interior
angles.

Proving Alternate Interior Angles Given a Parallelogram (Mini Proofs)

1. Given HOPE is a parallelogram, prove AJOY = AGET H s (@)

2. Given ABCD is a parallelogram, prove ABCE = ADAF

A D
3. Given MATH is a parallelogram, prove AHAT ~ AAEH H T
M E A
4. Given ABCD is a parallelogram, prove AAEH ~ ACFH
A E B
H
D F C

35
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Proving Parallelogram Mini Proofs
To prove parallelograms: Always prove parallelogram first. You will probably have to use

congruent triangles with CPCTC to get at least one of the properties.

1. Quadrilateral ABCD with diagonals AC and BD is shown in the diagram below.

Which information is not enough to prove ABCD is a parallelogram?

1) 4B=CDand 48| DC e C
2) AB=CDand BC = DA

3) 4B =D and 5C || 4D

4) 4B| DC and BC || AD A b

2. Quadrilateral ABCD has diagonals AC and BD. Which information is not sufficient to prove
ABCD is a parallelogram?

1) AC and BD bisect each other.

2) AB=cD and BC = AD

3) AB=CDand AB| CD

4) AB=CDand BC | AD

3. Quadrilateral BEST has diagonals that intersect at point D. Which statement would not be
sufficient to prove quadrilateral BEST is a parallelogram?

1) BD=5Dand BD = TD

2) BE =5T and E5 = TB

3) E_ng’_ﬁ’andﬁ’_EHT_S

4) E5| BT and BE || T5

4. In the diagram below, lines £ and m intersect lines n and p to create the shaded quadrilateral as

shown.

Which congruence statement would be sufficient to prove the quadrilateral is a parallelogram?
1) £1=s6and 29 = 214 3) £5=sT7and Z10 = 215

2) £L5=s10and £6 = 29 4) Li=s%and £9 = 211

n

oo
w
031‘-\-,_,“__
=)

36



5. Given:S_A;ﬁ,E;S_R
Prove: SABR is a parallelogram

6.  Given: SA||BR, AB| SR
Prove: SABR is a parallelogram

7. Given: QEE,S_AHﬁ
Prove: SABR is a parallelogram

8. Given: 1= /2, /3= /4
Prove: NRQW is a parallelogram

9.  Given: AB=CD, Zl= /2
Prove: ABCD is a parallelogram

37



PART IV PARALLELOGRAM PROOFS!
1) Prove the parallelogram (Pages 36-37). You may need to prove sides are parallel using

alternate interior angles (Pages 20-21)

A o [
(1775 s &t
e (ngnent
J
%
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2 2 Varll]

/

4
I & nrwe s le o
ey < Two PG oT oprosik e |
. 4 tores—
7z N

Uiddpaals bisect each othi—

2) Use the parallelogram to prove corresponding parts of triangles are congruent (Pages 14-16).
Expect to prove alternate interior angles are congruent! (Page 35). Opposite sides are
congruent is also very common.

If proving sides/angles: If proving multiplication

3) Expect to use addition/subtraction property 3) Expect to use perpendicular lines form

(Pages 29-31). congruent right angles.

4) State the triangles are congruent 4) Work backwards to similar triangles (Pages
5) State the sides/angles with reason CPCTC 12-13)

38



1. In quadrilateral HOPE below, EH = OP EP = OH ,_E-f “=’_OG, and TG and ¥J are perpendicular to
diagonal £C at points G and J, respectively. Prove that 7G = ¥J
H Y 0

2. In quadrilateral SACK, ZKSY = /ACH , SK = AC, SY = CH . Prove /SAH = /CKY
S A

39



3. In the diagram below of quadrilateral FACT, BR intersects diagonal AT at E, AF I E, and
AF = CT. Prove (AB)TE) = (AE)NTE) A B

4. Given: Quadrilateral MATH, HM = AT HT = AM | HE L MEA, and HALAT .
Prove: TAeHd = AR TH
H

40



5. In the diagram of quadrilateral ABCD below, AB = €D, and AB I co, Segments CE and AF are drawn

to diagonal £} such that 5F = DF . Prove: Z/BAF = Z/DCE .
B C

6. Given: AE=~CG, BE=DG, AH=CF, AD=CB A E B
Prove: EF = GH

41



7. Given: Quadrilateral ABCD, AC and EF intersect at H, AD | BC and AD = BC'. Prove:
(EH)(CH) = (FH)AH) A E

8. Given: AB=DC, AD=BC, AF =GC, BH = DE
Prove: EF = GH

C

42



9. Given: Quadrilateral ABCD, AB = r:’_D, AF I E’_D, diagonal AC intersects £ at G, and
DE = BF Prove: G is the midpoint of £ A

10. Given: an, K_C;FV, ZJ_E, TD 1 CN . Prove KLe NT = DN ¢ KA
K L

o

A T

43



Proving Rectangles/Rhombuses/Squares MC and Mini Proofs

To prove a rectangle:

1) Prove it is a parallelogram

2) Prove one of the two rectangle pictures
To prove a rhombus:

1) Prove it is a parallelogram

2) Prove one of the three rhombus pictures

To prove a square:
1) Prove it is a parallelogram

2) Prove one of the two rectangle pictures AND one

of the two rhombus pictures.

To prove a rectangle is a square:
Prove one of the three rhombus pictures

To prove a rhombus is a square:
Prove one of the two rectangle pictures

1. A parallelogram must be a rhombus when its
1) Diagonals are congruent.

2) Opposite sides are parallel.

3) Diagonals are perpendicular.

4) Opposite angles are congruent.

3. A rectangle must be a square when its
1) angles are right angles

2) diagonals are congruent

3) consecutive sides are congruent

4) opposite sides are parallel

5. A parallelogram must be a rhombus when its
1) diagonals bisect its angles

2) opposite angles are congruent

3) angles are right angles

4) opposite sides are parallel

2. A parallelogram must be a rectangle when its
1) diagonals are perpendicular

2) diagonals are congruent

3) opposite sides are parallel

4) opposite sides are congruent

4. A rhombus must be a square when

1) its consecutive sides are congruent

2) it has a right angle

3) its opposite angles are congruent

4) its diagonals are perpendicular to each other

6. A rthombus must be a square when its
1) diagonals bisect its angles

2) opposite angles are congruent

3) diagonals are congruent

4) opposite sides are parallel

44



7. Given: QUIK is a parallelogram, @ ~ KU Q
Prove: QUIK is a rectangle

8. Given: PORS is a parallelogram, PR L @ .
Prove: PORS is a rhombus

9. Given: MEOW is a rhombus, MO =WE
Prove: MEOW is a square

45



10. Given: MEOW is a rectangle, ME = EO
Prove: MEOW is a square

11. Given: DEGB is a parallelogram, BF bisects ZCBA
Prove: DEGB is a thombus

12. Given: WXRK is a parallelogram, KW L 7.4
Prove: WXRK is a rectangle

46



Proving Rectangle/Rhombus/Square Part I'Vs

1) If not given, prove parallelogram first.

2) Prove the triangles are congruent using givens and/or parallelogram properties.

3) Use CPCTC and/or the givens to prove one of the 3 rhombus proves or one of the two
rectangle proves.

1. In the diagram of parallelogram ABCD below, BE LCELD, DF1BFC ) OF = OF,

Prove ABCD is a rhombus.
B F G
E
A D
2. Given: BC||AD, BAL AD, BC 1L CD B C
Prove: ABCD is a rectangle
A D

47



3. Given: BERT is a rectangle, BA is the perpendicular bisector of TE . B
Prove BERT is a square.

- _ B E
4. Given: Parallelogram ABCD, EF L A7 and DE L BEC u
Prove: BEDF is a rectangle
|
A F D

48



