STATE IF THE Two TRIANGLES ARE CONGRUENT. IF THEY
ARe, STATE How You Know.

STATE IF THE Two TRIANGLES ARE CONGRUENT. IF THEY ARe, STATE How You KNow. DETERMINING WHETHER TWO
TRIANGLES ARE CONGRUENT IS A FUNDAMENTAL SKILL IN GEOMETRY THAT HELPS STUDENTS AND MATHEMATICIANS UNDERSTAND
THE PROPERTIES OF SHAPES AND THEIR RELATIONSHIPS. CONGRUENT TRIANGLES ARE IDENTICAL IN SIZE AND SHAPE, MEANING ALL
THEIR CORRESPONDING SIDES AND ANGLES ARE EQUAL. RECOGNIZING CONGRUENCY ALLOWS US TO SOLVE VARIOUS GEOMETRIC
PROBLEMS, PROVE THEOREMS, AND ANALYZE FIGURES MORE EFFECTIVELY. [N THIS COMPREHENSIVE GUIDE, WE WILL EXPLORE HOW
TO DETERMINE IF TWO TRIANGLES ARE CONGRUENT, THE DIFFERENT CRITERIA USED TO ESTABLISH CONGRUENCY, AND PRACTICAL
TIPS FOR SOLVING SUCH PROBLEMS.

UNDERSTANDING TRIANGLE CONGRUENCE

WHAT DoEs IT MeaN FOR TRIANGLES TO BE CONGRUENT?

TWO TRIANGLES ARE SAID TO BE CONGRUENT IF THEY HAVE EXACTLY THE SAME SIZE AND SHAPE. THIS IMPLIES THAT:
- CORRESPONDING SIDES ARE EQUAL IN LENGTH.
- CORRESPONDING ANGLES ARE EQUAL IN MEASURE.

W/HEN THESE CONDITIONS ARE MET, ONE TRIANGLE CAN BE MAPPED ONTO THE OTHER THROUGH A SERIES OF RIGID
TRANSFORMATIONS—TRANSLATIONS, ROTATIONS, OR REFLECTIONS—WITHOUT CHANGING THE SIZE OR SHAPE.

WHY Is TRIANGLE CONGRUENCE IMPORTANT?

(UNDERST ANDING CONGRUENCE IS CRUCIAL BECAUSE:

- |T HELPS IN CONSTRUCTING GEOMETRIC PROOFS.

- |T ALLOWS FOR THE CALCULATION OF UNKNOWN SIDE LENGTHS OR ANGLES.

- |T 1S ESSENTIAL IN REAL-WORLD APPLICATIONS LIKE ENGINEERING, ARCHITECTURE, AND DESIGN.

- |T FORMS THE BASIS FOR MORE ADVANCED CONCEPTS SUCH AS SIMILARITY AND GEOMETRIC TRANSFORMATIONS.

CRITERIA FOR TRIANGLE CONGRUENCE

THERE ARE SEVERAL WELL-KNOWN CRITERIA USED TO DETERMINE IF TWO TRIANGLES ARE CONGRUENT. EACH CRITERION SPECIFIES
A MINIMUM SET OF INFORMATION REQUIRED TO ESTABLISH CONGRUENCY.

Sipe-Sipe-Sioe (SSS) CRITERION

- DEFINITION: |F ALL THREE SIDES OF ONE TRIANGLE ARE EQUAL TO THE CORRESPONDING THREE SIDES OF ANOTHER TRIANGLE, THEN
THE TRIANGLES ARE CONGRUENT.

- How 10O UsSE IT:

- MEASURE OR IDENTIFY THE LENGTHS OF ALL THREE SIDES IN BOTH TRIANGLES.

- COMPARE THE SETS OF SIDES.

- IF THEY ARE EQUAL IN ORDER, THE TRIANGLES ARE CONGRUENT.

Sipe- ANGLE-SIDE (SAS) CRITERION

- DEFINITION: IF TWO SIDES AND THE INCLUDED ANGLE (THE ANGLE BETWEEN THOSE TWO SIDES) OF ONE TRIANGLE ARE EQUAL TO



THE CORRESPONDING TWO SIDES AND INCLUDED ANGLE OF ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.
- How 1o UsE IT:

- VERIFY TWO PAIRS OF SIDES ARE EQUAL.

- CHECK IF THE INCLUDED ANGLES BETWEEN THOSE SIDES ARE EQUAL.

- CONFIRM THAT THE SIDES ARE INDEED THE ONES CONNECTING THE ANGLES.

ANGLE-SIDE-ANGLE (ASA) CRITERION

- DEFINITION: |F TWO ANGLES AND THE INCLUDED SIDE (THE SIDE BETWEEN THOSE ANGLES) OF ONE TRIANGLE ARE EQUAL TO THE
CORRESPONDING TWO ANGLES AND INCLUDED SIDE OF ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

- How 10 UsE IT:

- MEASURE OR IDENTIFY TWO ANGLES.

- CHECK IF THE SIDE BETWEEN THESE ANGLES IS EQUAL.

- ENSURE THE ANGLES ARE THE ONES ADJACENT TO THAT SIDE.

ANGLE-ANGLE-SIDE (AAS) CRITERION

- DEFINITION: IF TWO ANGLES AND A NON-INCLUDED SIDE OF ONE TRIANGLE ARE EQUAL TO THE CORRESPONDING TWO ANGLES
AND SIDE OF ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

- How 10O UsSE IT:

- CONFIRM TWO PAIRS OF ANGLES ARE EQUAL.

- CHECK THE SIDE OPPOSITE ONE OF THESE ANGLES (NOT NECESSARILY BETWEEN THE ANGLES).

- USE THIS INFORMATION TO CONCLUDE CONGRUENCY.

HypoTenuse-LeG (HL) CriTERION (FOR RIGHT TRIANGLES)

- DEFINITION: |F THE HYPOTENUSE AND ONE LEG OF A RIGHT TRIANGLE ARE EQUAL TO THE HYPOTENUSE AND ONE LEG OF ANOTHER
RIGHT TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

- How 10O UsSE IT:

- VERIFY THE HYPOTENUSES ARE EQUAL.

- CHECK THAT A LEG OF ONE TRIANGLE MATCHES THE CORRESPONDING LEG OF THE OTHER.

- THIS CRITERION APPLIES ONLY TO RIGHT TRIANGLES.

STeP-BY-STEP PROCESS TO DETERMINE CONGRUENCY

ToO METHODICALLY ASSESS WHETHER TWO TRIANGLES ARE CONGRUENT, FOLLOW THESE STEPS:

1. GATHER INFORMATION

- MEASURE OR IDENTIFY ALL KNOWN SIDES AND ANGLES.
- NOTE WHICH PARTS OF EACH TRIANGLE ARE KNOWN OR GIVEN.

2. Look For PATTERN orR CORRESPONDENCE

- ASSIGN LABELS TO THE VERTICES FOR CLARITY.
- ESTABLISH A CORRESPONDENCE BETWEEN THE VERTICES OF THE TWO TRIANGLES.

3. APPLY CONGRUENCE CRITERIA

- CHECK IF THE GIVEN DATA MEETS ANY OF THE CRITERIA (SSS, SAS, ASA, AAS, HL).



- USE MEASUREMENTS OR GEOMETRIC PROPERTIES TO VERIFY THE CONDITIONS.

4. ConFIRM oR REFUTE CONGRUENCY

- |IF THE CONDITIONS ARE SATISFIED, CONCLUDE THE TRIANGLES ARE CONGRUENT.
- IF NOT, DETERMINE WHAT ADDITIONAL INFORMATION IS NEEDED OR CONCLUDE THEY ARE NOT CONGRUENT.

5. Use RigID TRANSFORMATIONS (OPTIONAL)

- VISUALIZE OR PERFORM TRANSFORMATIONS (ROTATION, TRANSLATION, REFLECTION) TO SEE IF ONE TRIANGLE CAN BE
SUPERIMPOSED ONTO THE OTHER.

PrRACTICAL EXAMPLES OF DETERMINING TRIANGLE CONGRUENCE

ExAMPLE 1: UsING SSS CRITERION

Suppose TRIANGLE ABC HAs sibes AB = 5 cm, BC = 7 cM, aND AC = 8 cM. TRIANGLE DEF HAS sipes DE = 6 cm, EF = 7
cM, AND DF = 8 cm.
CONCLUSION: SINCE ALL THREE CORRESPONDING SIDES ARE EQUAL, TRIANGLES ABC AND DEF ARE CONGRUENT BY SSS.

ExAaMPLE 2: UsING SAS CRITERION

TrIANGLE PQR HAS sipEs PQ = 6 cM, QR = 10 cM, WITH THE INCLUDED ANGLE AT Q MEASURING 60°. TRIANGLE XY Z HAS
sipEs XY =6 ¢cM, YZ = 10 €M, WITH THE INCLUDED ANGLE AT Y ALso 60°.
CoNCLUSION: THE TRIANGLES ARE CONGRUENT BY SAS BECAUSE TWO SIDES AND THE INCLUDED ANGLE ARE EQUAL.

ExAMPLE 3: UsING ASA CRITERION

TRIANGLE MNO HAS ANGLES AT M AND N MEASURING 50° AND 60°, RESPECTIVELY, WITH SIDE MN BETWEEN THESE ANGLES
MEASURING 7 CM. TRIANGLE STU HAS ANGLES AT S AND T MEASURING 50° AND 60°, WITH SIDE ST ALSO 7 CM.
Concrusion: TrIANGLES MNO anD STU ARE CONGRUENT BY ASA.

CoMMON MISTAKES TO AvolD

- CONFUSING SIMILARITY WITH CONGRUENCE; SIMILAR TRIANGLES HAVE EQUAL ANGLES BUT NOT NECESSARILY EQUAL SIDES.
- ASSUMING THAT TWO TRIANGLES WITH TWO EQUAL SIDES ARE CONGRUENT; ADDITIONAL INFORMATION ABOUT ANGLES OR
THE THIRD SIDE IS OFTEN NEEDED.

- OVERLOOKING THE IMPORTANCE OF THE INCLUDED ANGLE OR SIDE IN CRITERIA LIKE SAS AND ASA.

- |GNORING THE SPECIAL CASE OF RIGHT TRIANGLES WHEN APPLYING HL.

SUMMARY AND KEY T AKEAWAYS

- TWO TRIANGLES ARE CONGRUENT IF ALL THEIR CORRESPONDING SIDES AND ANGLES ARE EQUAL.

- THE MAIN CRITERIA FOR CONGRUENCE ARE SSS, SAS, ASA AAS, AND HL (FOR RIGHT TRIANGLES).

- ALWAYS VERIFY THE SPECIFIC CONDITIONS CAREFULLY BEFORE CONCLUDING CONGRUENCY.

- PROPER LABELING AND SYSTEMATIC COMPARISON OF SIDES AND ANGLES MAKE THE PROCESS CLEARER AND MORE EFFICIENT.



CoNcCLUSION

DETERMINING IF TWO TRIANGLES ARE CONGRUENT IS A VITAL SKILL IN GEOMETRY, UNDERPINNING MANY PROOFS AND REAL-WORLD
APPLICATIONS. BY UNDERSTANDING THE VARIOUS CRITERIA—SSS, SAS, ASA, AAS, AND HL—AND FOLLOWING A LOGICAL
APPROACH TO COMPARISON, STUDENTS AND PROFESSIONALS CAN CONFIDENTLY ANALYZE GEOMETRIC FIGURES. PRACTICE WITH
DIVERSE EXAMPLES ENHANCES THIS SKILL, ENABLING ACCURATE IDENTIFICATION OF CONGRUENCY AND A DEEPER APPRECIATION FOR
THE PROPERTIES OF TRIANGLES.

ReMEMBER: CONGRUENT TRIANGLES ARE IDENTICAL IN SHAPE AND SIZE, AND RECOGNIZING THEIR CONGRUENCY INVOLVES
COMPARING KEY SIDES AND ANGLES USING ESTABLISHED CRITERIA. W/HETHER SOLVING PROBLEMS IN THE CLASSROOM OR
DESIGNING STRUCTURES IN ENGINEERING, MASTERING THIS CONCEPT IS ESSENTIAL FOR SUCCESS IN GEOMETRY.

FREQUENTLY ASkeD QUESTIONS

TWO TRIANGLES HAVE TWO PAIRS OF CORRESPONDING SIDES EQUAL AND THE INCLUDED
ANGLES ARE ALSO EQUAL. ARE THE TRIANGLES CONGRUENT? How DO YOU kKNOW?

YES, THE TRIANGLES ARE CONGRUENT BY THE SAS (SiDE-ANGLE-SIDE) CONGRUENCE POSTULATE BECAUSE THEY HAVE TWO
PAIRS OF EQUAL SIDES WITH THE INCLUDED ANGLES ALSO EQUAL.

TWO TRIANGLES HAVE ALL THREE CORRESPONDING SIDES EQUAL. How Do You
DETERMINE IF THEY ARE CONGRUENT?

THEY ARE CONGRUENT BY THE SSS (Sipe-Sipe-Sipe) CONGRUENCE POSTULATE SINCE ALL THREE PAIRS OF CORRESPONDING
SIDES ARE EQUAL.

I[F TWO TRIANGLES HAVE ALL THREE CORRESPONDING ANGLES EQUAL BUT THEIR SIDES
ARE NOT NECESSARILY EQUAL, ARE THEY CONGRUENT? \WHY?

NO, THEY ARE SIMILAR, NOT NECESSARILY CONGRUENT, BECAUSE EQUAL ANGLES ALONE DO NOT GUARANTEE EQUAL SIDES.
CONGRUENCE REQUIRES ALL CORRESPONDING SIDES AND ANGLES TO BE EQUAL.

TWO TRIANGLES HAVE TWO PAIRS OF EQUAL ANGLES AND THE INCLUDED SIDE BETWEEN
THOSE ANGLES IS ALSO EQUAL. ARE THE TRIANGLES CONGRUENT? HOW IS THIS KNOWN?

YES, THE TRIANGLES ARE CONGRUENT BY THE ASA (ANGLE-SIDE-ANGLE) CONGRUENCE POSTULATE BECAUSE TWO PAIRS OF
ANGLES AND THE INCLUDED SIDE ARE EQUAL.

TWO TRIANGLES HAVE ONE PAIR OF CORRESPONDING SIDES AND THE ADJACENT ANGLES
EQUAL. CAN WE CONCLUDE THEY ARE CONGRUENT? \WHY OR WHY NOT?

NO, NOT NECESSARILY. THIS INFORMATION IS INSUFFICIENT TO CONFIRM CONGRUENCE; ADDITIONAL DATA ABOUT THE OTHER
SIDES OR ANGLES IS NEEDED.

TWO TRIANGLES HAVE TWO PAIRS OF EQUAL SIDES AND THE NON-INCLUDED ANGLES
ARE EQUAL. ARE THESE TRIANGLES CONGRUENT? HOw DO YOU kNOW?

NO/ THEY ARE NOT NECESSARILY CONGRUENT BECAUSE THE ASA CRITERIA REQUIRE THE INCLUDED ANGLES BETWEEN THE SIDES
TO BE EQUAL. WITHOUT THAT, CONGRUENCE CANNOT BE CONFIRMED.



ADDITIONAL RESOURCES

STATE IF THE Two TRIANGLES ARE CONGRUENT. IF THEY ARE, STATE How You KNow.

W/HEN STUDYING GEOMETRY, ONE OF THE FUNDAMENTAL TOPICS INVOLVES UNDERSTANDING THE RELATIONSHIPS BET WEEN
TRIANGLES, SPECIFICALLY WHETHER TWO TRIANGLES ARE CONGRUENT. CONGRUENT TRIANGLES ARE IDENTICAL IN SHAPE AND SIZE,
WHICH MEANS ALL CORRESPONDING SIDES AND ANGLES ARE EQUAL. RECOGNIZING WHETHER TWO TRIANGLES ARE CONGRUENT IS
CRUCIAL BECAUSE IT ALLOWS MATHEMATICIANS AND STUDENTS TO MAKE INFERENCES ABOUT UNKNOWN PARTS OF A FIGURE
BASED ON KNOWN PARTS, SIMPLIFYING COMPLEX GEOMETRIC PROBLEMS. THIS ARTICLE PROVIDES A COMPREHENSIVE OVERVIEW OF
HOW TO DETERMINE IF TWO TRIANGLES ARE CONGRUENT, THE VARIOUS METHODS USED, AND THE CRITERIA THAT ESTABLISH
CONGRUENCY.

UNDERSTANDING TRIANGLE CONGRUENCE

BEFORE DELVING INTO HOW TO DETERMINE IF TWO TRIANGLES ARE CONGRUENT, IT IS ESSENTIAL TO UNDERSTAND WHAT
CONGRUENCY ENTAILS. TWO TRIANGLES ARE SAID TO BE CONGRUENT IF THERE IS A ONE-TO-ONE CORRESPONDENCE BETWEEN
THEIR VERTICES SUCH THAT THE CORRESPONDING SIDES AND ANGLES ARE EQUAL.

KEY FEATURES OF CONGRUENT TRIANGLES INCLUDE:

- EQUAL SIDE LENGTHS FOR CORRESPONDING SIDES.

- EQUAL MEASURES OF CORRESPONDING ANGLES.

- THE SAME SHAPE AND SIZE, DIFFERING ONLY IN POSITION OR ORIENTATION.

RECOGNIZING CONGRUENCE IS CRUCIAL IN GEOMETRY BECAUSE IT HELPS IN SOLVING PROBLEMS RELATED TO SIMILARITY, PROOFS
AND GEOMETRIC CONSTRUCTIONS.

’

MeTHODS TO DETERMINE TRIANGLE CONGRUENCE

THERE ARE SEVERAL METHODS AND CRITERIA USED TO ESTABLISH WHETHER TWO TRIANGLES ARE CONGRUENT. THE MOST
COMMON ARE:

1. Sie-Sipe-Sipe (SSS) CrITERION

2. SiIpE-ANGLE-SIDE (SAS) CRITERION

3. ANGLE-SIDE-ANGLE (ASA) CRITERION

4. ANGLE-ANGLE-SIDE (AAS) CRITERION

5. HypoTenuse-Leg (HL) CriTErION (SPECIFIC TO RIGHT TRIANGLES)

EACH METHOD RELIES ON DIFFERENT COMBINATIONS OF SIDES AND ANGLES, AND UNDERSTANDING THESE IS VITAL FOR ACCURATE
TRIANGLE CONGRUENCE DETERMINATION.

DeTAILED ExXPLANATION OF CONGRUENCE CRITERIA



1. Sipe-Sipe-Sioe (SSS) CRITERION

DEFINITION:
[F THREE SIDES OF ONE TRIANGLE ARE EQUAL TO THREE SIDES OF ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

APPLICATION:
GIVEN TWO TRIANGLES, COMPARE ALL THREE PAIRS OF SIDES. IF EVERY CORRESPONDING SIDE MATCHES IN LENGTH, THE TRIANGLES
ARE CONGRUENT.

Pros:
- STRAIGHTFORWARD WHEN ALL SIDE LENGTHS ARE KNOWN.
- USEFUL IN COORDINATE GEOMETRY WHERE SIDE LENGTHS ARE CALCULATED DIRECTLY.

Cons:
- NOT APPLICABLE IF ANY SIDE LENGTH IS UNKNOWN OR DIFFICULT TO MEASURE.

2. Sipe-ANGLE-SIDE (SAS) CRITERION

DEFINITION:
IF TWO SIDES AND THE INCLUDED ANGLE (THE ANGLE BETWEEN THE TWO SIDES) OF ONE TRIANGLE ARE EQUAL TO TWO SIDES
AND THE INCLUDED ANGLE OF ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

APPLICATION:
IDENTIFY TWO PAIRS OF SIDES AND THE ANGLE BETWEEN THEM. |F THESE MATCH, THE TRIANGLES ARE CONGRUENT.

Pros:
- OFTEN EASIER WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOW/N.
- APPLICABLE IN CONSTRUCTIONS WHERE ANGLES ARE EASIER TO MEASURE THAN ALL SIDES.

Cons:
- CANNOT BE USED IF THE ANGLE IS NOT INCLUDED BETWEEN THE EQUAL SIDES.

3. ANGLE-SIDE-ANGLE (ASA) CRITERION

DEFINITION:
[F TWO ANGLES AND THE INCLUDED SIDE OF ONE TRIANGLE ARE EQUAL TO TWO ANGLES AND THE INCLUDED SIDE OF ANOTHER
TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

APPLICATION:
COMPARE TWO ANGLES AND THE SIDE BETWEEN THEM. IF THEY ARE EQUAL, THE TRIANGLES ARE CONGRUENT.

Pros:
- USEFUL WHEN ANGLES ARE EASIER TO MEASURE THAN SIDES.
- PARTICULARLY EFFECTIVE IN CASES WITH AVAILABLE ANGLE MEASUREMENTS.

Cons:
- NOT APPLICABLE IF THE SIDE IS NOT BETWEEN THE TWO ANGLES.



4. ANGLE-ANGLE-SIDE (AAS) CRITERION

DEFINITION:
|[F TWO ANGLES AND A NON-INCLUDED SIDE OF ONE TRIANGLE ARE EQUAL TO THE CORRESPONDING TWO ANGLES AND SIDE OF
ANOTHER TRIANGLE, THEN THE TRIANGLES ARE CONGRUENT.

APPLICATION:
COMPARE TWO ANGLES AND A SIDE NOT BETWEEN THOSE ANGLES.

Pros:
- USEFUL WHEN THE SIDE IS NOT BETWEEN THE ANGLES BUT STILL KNOWN.

- LESS RESTRICTIVE THAN ASA.

Cons:
- REQUIRES ACCURATE ANGLE MEASUREMENT.

5. HypoTenuse-LeGg (HL) CriTerioN (SPECIFIC TO RIGHT TRIANGLES)

DEFINITION:
IN RIGHT TRIANGLES, IF THE HYPOTENUSE AND ONE LEG ARE EQUAL IN TWO TRIANGLES, THEN THE TRIANGLES ARE CONGRUENT.

APPLICATION:
APPLICABLE ONLY TO RIGHT TRIANGLES WHERE HYPOTENUSE AND LEG LENGTHS ARE KNOWN.

Pros:
- SIMPLIFIES CONGRUENCE TESTING IN RIGHT TRIANGLES.

- USEFUL IN PYTHAGOREAN THEOREM APPLICATIONS.

Cons:
- LIMITED TO RIGHT TRIANGLES ONLY.

PrAcCTICAL APPROACH TO DETERMINING CONGRUENCE

DETERMINING WHETHER TWO TRIANGLES ARE CONGRUENT INVOLVES A SYSTEMATIC APPROACH:

1. GATHER DATA:
COLLECT MEASUREMENTS OF SIDES AND ANGLES, EITHER THROUGH DIRECT MEASUREMENT OR CALCULATION.

2. IDENTIFY CORRESPONDING PARTS:
ESTABLISH WHICH SIDES AND ANGLES CORRESPOND BETWEEN THE TWO TRIANGLES.

3. CoMpARE UsING CONGRUENCE CRITERIA:
APPLY THE APPROPRIATE CRITERION BASED ON AVAILABLE DATA.

4. CoNFIRM CONGRUENCE:
IF THE DATA SATISFIES ANY OF THE CRITERIA, CONCLUDE THAT THE TRIANGLES ARE CONGRUENT. OTHERW/ISE, THEY ARE NOT.

Tip:
\X/HEN IN DOUBT, USE MULTIPLE CRITERIA TO CROSS-VERIFY, ESPECIALLY IN COMPLEX PROBLEMS.



EXAMPLES AND APPLICATIONS

ExampLE 1: APPLYING SSS

Suppost TRIANGLE ABC HAs sibes AB = 5 cm, AC =7 ¢cm, BC = 8 cM. TrIANGLE DEF HAs sipes DE = 5 cm, DF = 7 ¢m,
EF =8 cm.

SINCE ALL THREE PAIRS OF SIDES ARE EQUAL, TRIANGLES ABC AND DEF ARE CONGRUENT BY SSS.

ExXAMPLE 2: APPLYING SAS

IN TrRIANGLE PQR, PQ = 6 cM, PR = 9 M, AND THE INCLUDED ANGLE BETWEEN PQ AND PR 1S 50°. TRIANGLE XYZ HAS SIDES
XY =6 cM, XZ =9 CM, AND THE INCLUDED ANGLE BETWEEN XY AND XZ Is 50°.

SINCE TWO SIDES AND THE INCLUDED ANGLE MATCH, TRIANGLES PQR AND XYZ ARE CONGRUENT BY SAS.

FEATURES, PROS, AND CoNs oF CONGRUENCE DETERMINATION METHODS

| MeTHoD | FEATURES | PrOS | Cons |

o~

| SSS | ALL THREE SIDES ARE EQUAL | DIRECT AND STRAIGHTFORWARD WHEN ALL SIDES ARE KNOWN | REQUIRES MEASUREMENT
OF ALL SIDES |

| SAS | Two SIDES AND INCLUDED ANGLE ARE EQUAL | EFFICIENT WHEN SIDE-ANGLE MEASUREMENTS ARE AVAILABLE | CANNOT BE
USED IF THE ANGLE IS NOT BETWEEN THE SIDES |

| ASA | Two ANGLES AND INCLUDED SIDE ARE EQUAL | USEFUL WHEN ANGLES ARE KNOWN | SIDE MUST BE BETWEEN THE TWO
ANGLES |

| AAS | Two ANGLES AND A NON-INCLUDED SIDE ARE EQUAL | FLEXIBLE IN VARIOUS SCENARIOS | LESS INTUITIVE THAN ASA |
| HL | FOR RIGHT TRIANGLES, HYPOTENUSE AND LEG ARE EQUAL | SIMPLIFIES RIGHT TRIANGLE ANALYSIS | LIMITED TO RIGHT
TRIANGLES |

CoMMON MISTAKES TO AvolD

- CoNFUSING CONGRUENCE WITH SIMILARITY:
CONGRUENT TRIANGLES ARE EXACTLY THE SAME IN SHAPE AND SIZE, WHILE SIMILAR TRIANGLES HAVE THE SAME SHAPE BUT
DIFFERENT SIZES.

- INCORRECT CORRESPONDENCE:
ALWAYS ENSURE THE CORRECT MATCHING OF VERTICES, SIDES, AND ANGLES BEFORE APPLYING CRITERIA.

- IGNORING THE CONDITIONS:

SOME CRITERIA REQUIRE THE SIDE TO BE INCLUDED OR THE ANGLE TO BE BETWEEN SIDES; NEGLECTING THESE LEADS TO INCORRECT
CONCLUSIONS.

CoNcCLUSION



DETERMINING WHETHER TWO TRIANGLES ARE CONGRUENT IS A FUNDAMENTAL SKILL IN GEOMETRY THAT INVOLVES UNDERSTANDING
VARIOUS CRITERIA AND THEIR APPLICATIONS. THE CHOICE OF METHOD—SSS, SAS, ASA, AAS, or HL—DEPENDS ON THE
AVAILABLE MEASUREMENTS AND THE SPECIFIC PROBLEM CONTEXT. RECOGNIZING THE FEATURES THAT ESTABLISH CONGRUENCE
ALLOWS FOR EFFICIENT PROBLEM-SOLVING AND PROOF CONSTRUCTION WITHIN GEOMETRIC FRAMEWORKS. \W/HETHER IN ACADEMIC
SETTINGS OR REAL-WORLD APPLICATIONS LIKE ENGINEERING AND ARCHITECTURE, MASTERING THE PRINCIPLES OF TRIANGLE
CONGRUENCE ENHANCES CRITICAL THINKING AND GEOMETRIC REASONING SKILLS.

IN SUMMARY:

- Use SSS WHEN ALL THREE SIDES ARE KNOWN.

- Use SAS WHEN TWO SIDES AND THE INCLUDED ANGLE ARE KNOWN.
- Use ASA or AAS BASED ON THE AVAILABLE ANGLES AND SIDES.
- Use HL SPECIFICALLY FOR RIGHT TRIANGLES.

BY CAREFULLY ANALYZING THE GIVEN DATA AND APPLYING THE APPROPRIATE CRITERIA, YOU CAN CONFIDENTLY DETERMINE
WHETHER TWO TRIANGLES ARE CONGRUENT AND UNDERSTAND THE REASONS BEHIND YOUR CONCLUSION.

State If The Two Triangles Are Congruent If They Are State
How You Know

State If The Two Triangles Are Congruent If They Are State How You Know
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