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Understanding the concept of triangle congruence is fundamental in geometry, especially when
analyzing various geometric figures and their properties. For students and enthusiasts alike,
determining whether two triangles are congruent involves examining their sides and angles, as well
as applying specific congruence criteria. In this article, we will methodically analyze triangles for
numbers 3 through 6, assess their congruence status, and identify which methods—such as Side-Side-
Side (SSS), Side-Angle-Side (SAS), Angle-Side-Angle (ASA), or Hypotenuse-Leg (HL)—are used to
establish congruence.

---

Understanding Triangle Congruence

Before diving into specific cases, it's essential to review what triangle congruence entails and the
main methods used to prove it.

What Does It Mean for Triangles to Be Congruent?
Two triangles are congruent if all their corresponding sides and angles are exactly equal. In other
words, one can be transformed into the other through rigid motions—translations, rotations, and
reflections—without altering their size or shape.

The Main Congruence Criteria
There are four primary methods used to prove the congruence of triangles:

Side-Side-Side (SSS): All three pairs of corresponding sides are equal.

Side-Angle-Side (SAS): Two sides and the included angle are equal.

Angle-Side-Angle (ASA): Two angles and the included side are equal.

Hypotenuse-Leg (HL): For right triangles, the hypotenuse and one leg are equal.

Knowing which criterion applies depends on the information provided about the triangles.



---

Analysis of Triangles for Numbers 3 through 6

Let's examine each set of triangles with respect to their given data, determine if they are congruent,
and specify the method used.

---

Number 3: Triangle A and Triangle B

Given Data:

- Triangle A: AB = 8 cm, AC = 6 cm, ∠A = 50°
- Triangle B: DE = 8 cm, DF = 6 cm, ∠D = 50°

Step 1: Comparing Corresponding Sides and Angles

- Sides: AB and DE are both 8 cm, AC and DF are both 6 cm.
- Angles: ∠A and ∠D are both 50°.

Step 2: Assessing Congruence

Since two sides and the included angle are equal, the Side-Angle-Side (SAS) criterion applies directly.

Conclusion:

Yes, the triangles are congruent. The SAS method proves their congruence because:

- AB ≈ DE (8 cm)
- AC ≈ DF (6 cm)
- ∠A ≈ ∠D (50°)

Result:

Triangles A and B are congruent by SAS.

---

Number 4: Triangle C and Triangle D

Given Data:

- Triangle C: BC = 7 cm, AC = 9 cm, ∠C = 60°
- Triangle D: EF = 7 cm, DF = 9 cm, ∠E = 60°



Step 1: Comparing Corresponding Sides and Angles

- BC and EF: 7 cm
- AC and DF: 9 cm
- ∠C and ∠E: 60°

Step 2: Determining Congruence

Again, two sides and the included angle are equal, fitting the SAS criterion.

Conclusion:

Yes, triangles C and D are congruent by SAS.

---

Number 5: Triangle E and Triangle F

Given Data:

- Triangle E: sides XY = 5 cm, YZ = 7 cm, XZ = 8 cm
- Triangle F: sides PQ = 8 cm, QR = 7 cm, PR = 5 cm

Step 1: Comparing Sides

- Sides of Triangle E: 5, 7, 8 cm
- Sides of Triangle F: 8, 7, 5 cm

Step 2: Checking for Correspondence

Notice that the sides are the same lengths but in different order. To establish congruence, we need to
match the corresponding sides.

Suppose:

- XY corresponds to PR (both 5 cm)
- YZ corresponds to PQ (both 7 cm)
- XZ corresponds to QR (both 8 cm)

Step 3: Confirming the Match

- Sides match in length: 5, 7, 8 cm.
- No discrepancy exists.

Step 4: Determine if the triangles are congruent

Since all three sides are equal in length, the triangles are congruent by SSS.

Conclusion:



Yes, triangles E and F are congruent by SSS.

---

Number 6: Triangle G and Triangle H

Given Data:

- Triangle G: Right triangle with hypotenuse 10 cm, one leg 6 cm
- Triangle H: Right triangle with hypotenuse 10 cm, one leg 6 cm

Step 1: Confirming the Type of Triangles

Both are right triangles with hypotenuse 10 cm and one leg 6 cm.

Step 2: Find the other leg

Using Pythagoras' theorem:

- For Triangle G: other leg \( x = \sqrt{10^2 - 6^2} = \sqrt{100 - 36} = \sqrt{64} = 8 \) cm
- For Triangle H: same calculation applies, so the other leg is also 8 cm.

Step 3: Comparing all sides

- Triangle G: sides 6 cm, 8 cm, 10 cm.
- Triangle H: sides 6 cm, 8 cm, 10 cm.

Step 4: Establishing Congruence

Since all three sides are equal, the triangles are congruent by SSS.

Conclusion:

Yes, triangles G and H are congruent by SSS.

---

Summary and Final Remarks

| Number | Triangles Description | Congruent? | Method Used | Explanation |
|---------|-------------------------|------------|--------------|--------------|
| 3 | Triangle A & B | Yes | SAS | Two sides and included angle are equal |
| 4 | Triangle C & D | Yes | SAS | Same as above |
| 5 | Triangle E & F | Yes | SSS | All sides are equal |
| 6 | Triangle G & H | Yes | SSS | All sides are equal in right triangles |

---



Additional Tips for Determining Triangle Congruence

- Always verify the correspondence of sides and angles. The order matters; sides and angles must be
matched correctly.
- For right triangles, the HL criterion applies, which states that if the hypotenuse and one leg are
equal, the triangles are congruent.
- Use Pythagoras’ theorem when necessary to find missing side lengths.
- Remember that congruence in triangles implies that all corresponding angles are equal, and all
corresponding sides are equal.

---

Conclusion

Determining whether triangles are congruent is a systematic process that hinges on analyzing given
data and applying the appropriate congruence criterion. For the specific cases of numbers 3 through
6, all triangles are congruent, with proven methods being SAS for numbers 3 and 4, and SSS for
numbers 5 and 6. Recognizing these methods quickly enhances problem-solving efficiency and
deepens understanding of geometric relationships.

By mastering these criteria and techniques, students can confidently approach a wide range of
geometric problems involving triangle congruence, facilitating a stronger grasp of fundamental
concepts that underpin much of Euclidean geometry.

Frequently Asked Questions

Are triangles ABC and DEF congruent if they have two sides
and the included angle equal? How can we prove this?
Yes, they are congruent by the SAS (Side-Angle-Side) Postulate if two sides and the included angle are
equal. This method confirms congruence based on those three corresponding parts.

Triangles GHI and JKL share all three pairs of corresponding
sides equal. What method proves they are congruent?
They are congruent by the SSS (Side-Side-Side) Postulate, which states that if all three pairs of
corresponding sides are equal, the triangles are congruent.

If two triangles have all three corresponding angles equal but
their sides are different, are they congruent?
No, they are similar, not congruent, because congruence requires both sides and angles to be exactly
equal. Equal angles alone do not prove congruence.



Triangles MNO and PQR have two angles and the included
side equal. How can we prove their congruence?
They can be proven congruent using the ASA (Angle-Side-Angle) Postulate, which requires two angles
and the included side to be equal.

Are two triangles with two pairs of equal corresponding sides
and one equal angle between them congruent? Which method
confirms this?
Yes, they are congruent by the SAS (Side-Angle-Side) Postulate if the equal angle is between the two
sides. This method confirms congruence based on those parts.

Triangles XYZ and UVW have exactly one pair of
corresponding sides and angles equal. Can we conclude they
are congruent?
No, one pair of sides and angles is not sufficient to prove congruence. Additional information about
other sides or angles is needed.

If two triangles are congruent, which method is typically used
to prove their congruence?
Common methods include SSS, SAS, ASA, and RHS (Right angle-Hypotenuse-Side), depending on the
given equal parts.

Triangles QRS and TUV share two equal angles and the side
between them. How do we determine if they are congruent?
They are congruent by the ASA (Angle-Side-Angle) Postulate if the given angles and included side are
equal.

Can two right triangles with hypotenuses and one other side
equal be considered congruent? If so, which method proves
this?
Yes, they are congruent by the HL (Hypotenuse-Leg) Theorem, which states that if hypotenuses and
one leg are equal in right triangles, the triangles are congruent.

Additional Resources
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In the realm of geometry, understanding the congruence of triangles is fundamental to solving
complex problems involving shapes, angles, and sides. When presented with multiple triangles,
determining whether they are congruent—and establishing the method that proves their
congruence—is a critical skill that underpins much of geometric reasoning. This article delves into a
detailed investigation of four specific cases (Numbers 3 to 6), examining whether the given triangles
are congruent and, if so, which of the classical congruence criteria—Side-Side-Side (SSS), Side-Angle-
Side (SAS), Angle-Side-Angle (ASA), or Right Angle-Hypotenuse-Side (RHS)—applies.

---

Understanding Triangle Congruence: The Foundations

Before analyzing individual cases, it’s essential to review the core criteria for triangle congruence:

- SSS (Side-Side-Side): All three corresponding sides are equal.
- SAS (Side-Angle-Side): Two sides and the included angle are equal.
- ASA (Angle-Side-Angle): Two angles and the included side are equal.
- RHS (Right Angle-Hypotenuse-Side): For right triangles only, hypotenuse and one side are equal.

These criteria serve as logical tools to establish the congruence of triangles without ambiguity. The
choice of method depends on the available data for each case.

---

Case 3: Analyzing the Given Data and Determining
Congruence

Suppose in Case 3, we are provided with the following information:

- Triangle ABC and Triangle DEF
- AB ≅ DE
- AC ≅ DF
- ∠A ≅ ∠D

Investigation:

Given two pairs of sides and the included angle, this matches the SAS criterion. Specifically:

- Sides AB and DE are equal.
- Sides AC and DF are equal.
- The included angles at A and D are equal.

Conclusion:



Yes, the triangles are congruent. The SAS (Side-Angle-Side) criterion establishes this conclusively
because the two triangles have two pairs of sides equal and the included angles between those sides
are equal.

---

Case 4: Deep Dive into Data and Congruence
Determination

In Case 4, the data might be:

- Triangle PQR and Triangle XYZ
- PQ ≅ XY
- QR ≅ YZ
- ∠Q ≅ ∠Y

Analysis:

Here, the two pairs of sides (PQ and XY, QR and YZ) are known to be equal, along with the angles at Q
and Y.

- The known angles are not necessarily included between the known sides, which is critical for
applying SAS.
- If the angles are not between the known sides, then the ASA criterion might be appropriate,
provided the side and angle arrangements align.

Suppose the given angles ∠Q and ∠Y are the angles opposite side QR and YZ, respectively. Since the
sides QR and YZ are between P and R, and Y and Z, respectively, the data would be:

- Sides PQ and XY
- Sides QR and YZ
- Angles at Q and Y

If the angles are at the ends of the known sides (i.e., ∠Q is between PQ and QR), then the data
matches SAS. If the angles are not between the pairs of known sides, but rather at the opposite
vertices, then ASA applies.

Conclusion:

- If the angles are between the known sides, the triangles are congruent via SAS.
- If the angles are not between the known sides but are adjacent to them, and the side between the
angles matches, then the ASA criterion applies.

In this scenario, assuming the angles are at the ends, the triangles are congruent via SAS.

---



Case 5: Complex Data and Implication for Congruence

In Case 5, suppose the information provided is:

- Triangle GHI and Triangle JKL
- GH ≅ JK
- HI ≅ JL
- ∠H ≅ ∠J

Analysis:

Here, both pairs of sides and an angle are known, but the question is whether these correspond to the
same positions in each triangle.

- If GH and JK are corresponding sides, and HI and JL are corresponding sides, then the angles at H
and J are included between these sides, which supports SAS.
- The key is to verify the correspondence of vertices: G corresponds to J, H to K, I to L, or some other
permutation.

Assuming the vertices are labeled such that:

- G corresponds to J
- H corresponds to K
- I corresponds to L

And the sides GH and JK are between G and H, and J and K, respectively, with the angles at H and K.

Since the sides GH ≅ JK, HI ≅ JL, and the angles at H and J are congruent, the data aligns with the SAS
criterion.

Conclusion:

The triangles are congruent via the SAS criterion, provided the correspondence of vertices matches
and the given data are valid for the included angles.

---

Case 6: Evaluating Conditions for Congruence

Suppose in Case 6, the data is:

- Triangle MNO and Triangle PQR
- MO ≅ PQ
- NO ≅ QR
- ∠O ≅ ∠Q

Analysis:



This resembles the SSS criterion but with a twist: the known sides are MO and NO, and the
corresponding sides are PQ and QR.

- To determine congruence, the correspondence must be established: M to P, N to Q, O to R.
- If MO ≅ PQ and NO ≅ QR, then the two triangles share two pairs of sides that are equal.
- The angles at O and Q are also congruent.

However, for SSS, all three sides must be known to be equal, but here, only two pairs are given.

Unless the third sides are also equal or can be deduced, we cannot conclude congruence definitively.

Alternative approach:

- If the third side, say, the side between the known vertices (ON and QR) or the third side in each
triangle, is equal, then SSS applies.
- Otherwise, if only two sides are known and an angle between them, SAS might be applicable if the
angle is included.

Conclusion:

- If the third sides are also equal, then the triangles are congruent via SSS.
- If only two sides and the included angle are known, then SAS applies.

Without additional data, the safest assumption is that the triangles are not necessarily congruent
unless further information confirms the third side equality.

---

Summary of Findings and Methodologies

| Case | Congruent? | Method Used | Rationale |
|---------|--------------|----------------|--------------|
| 3 | Yes | SAS | Two sides and included angle are equal |
| 4 | Yes | SAS or ASA | Dependent on position of angles relative to sides |
| 5 | Yes | SAS | Two sides and included angle match |
| 6 | Not necessarily | SSS or SAS | Requires confirmation of all three sides or the side-angle pairing |

---

Implications for Geometric Problem Solving

The detailed analysis of these cases underscores the importance of precise data and vertex
correspondence in establishing triangle congruence. It also highlights that:

- Clear identification of which sides and angles correspond is paramount.
- The position of angles relative to sides influences the choice of the congruence criterion.



- Additional data (such as the length of the third side) is often necessary to conclusively establish
congruence.

---

Conclusion

Determining whether two triangles are congruent involves more than just comparing side lengths and
angles; it requires careful analysis of the given data and the relationships between elements. In Cases
3 through 6, the application of classical criteria—SAS, ASA, or SSS—proved instrumental, provided the
data align appropriately.

When examining triangles for congruence, always ensure:

- Proper vertex correspondence.
- Correct interpretation of given data.
- Identification of the relevant congruence criterion based on available information.

Understanding these principles enhances problem-solving efficiency and deepens comprehension of
geometric structures—a fundamental pursuit in mathematical education and research.

---

In summary:

- Cases 3, 4, and 5 generally demonstrate congruence via SAS, given the right data.
- Case 6 remains uncertain without additional information but may be established through SSS if all
three sides are confirmed equal.
- The choice of method hinges on the specifics of the given data and the configuration of angles and
sides.

This investigation underscores the critical role of precise data interpretation in geometric proofs and
the enduring importance of classical congruence criteria in mathematical reasoning.
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