
proving quadrilaterals are
parallelograms worksheet with answers
Proving quadrilaterals are parallelograms worksheet with answers is an
essential tool for students learning the properties and characteristics of
quadrilaterals in geometry. Understanding these properties is crucial not
only for solving geometry problems but also for developing critical thinking
and logical reasoning skills. This article will explore the various ways to
prove that a quadrilateral is a parallelogram, provide a structured worksheet
for practice, and offer detailed answers to enhance comprehension.

Understanding Parallelograms

A parallelogram is a special type of quadrilateral where opposite sides are
parallel and equal in length. The properties of parallelograms make them
unique and important in various mathematical applications.

Key Properties of Parallelograms

1. Opposite sides are equal: In a parallelogram, the lengths of opposite
sides are equal.
2. Opposite angles are equal: The angles opposite each other in a
parallelogram are equal in measure.
3. Consecutive angles are supplementary: The sum of the measures of
consecutive angles in a parallelogram is 180 degrees.
4. Diagonals bisect each other: The diagonals of a parallelogram intersect at
their midpoints, effectively dividing each diagonal into two equal segments.

Criteria for Proving a Quadrilateral is a
Parallelogram

To prove that a given quadrilateral is a parallelogram, there are several
criteria that can be applied. Each criterion can be used individually or in
combination with others.

1. Opposite Sides are Equal

If both pairs of opposite sides of a quadrilateral are equal in length, then
the quadrilateral is a parallelogram.



Example: If a quadrilateral ABCD has sides AB = CD and AD = BC, then ABCD is
a parallelogram.

2. Opposite Angles are Equal

If both pairs of opposite angles in a quadrilateral are equal, then the
quadrilateral is a parallelogram.

Example: If angle A = angle C and angle B = angle D, then ABCD is a
parallelogram.

3. One Pair of Opposite Sides is Equal and Parallel

If one pair of opposite sides of a quadrilateral is both equal in length and
parallel, the quadrilateral is a parallelogram.

Example: If AB is parallel to CD and AB = CD, then ABCD is a parallelogram.

4. Diagonals Bisect Each Other

If the diagonals of a quadrilateral bisect each other, it is a parallelogram.

Example: If the diagonals AC and BD of quadrilateral ABCD intersect at point
E such that AE = EC and BE = ED, then ABCD is a parallelogram.

Worksheet: Proving Quadrilaterals are
Parallelograms

The following worksheet is designed to help students practice the criteria
for proving that a quadrilateral is a parallelogram.

Instructions: For each quadrilateral presented below, determine whether or
not it is a parallelogram by applying the properties discussed. Provide
justification for your answer.

1. Quadrilateral ABCD:
- AB = 8 cm, CD = 8 cm
- AD = 6 cm, BC = 6 cm
- Prove if ABCD is a parallelogram.

2. Quadrilateral PQRS:
- Angle P = 70°, Angle Q = 110°, Angle R = 70°, Angle S = 110°



- Prove if PQRS is a parallelogram.

3. Quadrilateral WXYZ:
- WX || YZ and WX = YZ
- XY = 5 cm, WZ = 8 cm
- Prove if WXYZ is a parallelogram.

4. Quadrilateral LMNO:
- Diagonal LM = 10 cm, Diagonal NO = 10 cm
- Intersection of diagonals at point P such that LP = PM and NP = PO
- Prove if LMNO is a parallelogram.

5. Quadrilateral EFGH:
- EF = 4 cm, GH = 4 cm
- Angle E = 50°, Angle G = 130°
- Prove if EFGH is a parallelogram.

Answers to the Worksheet

Now, let’s provide answers and explanations for the worksheet problems.

1. Quadrilateral ABCD

- Answer: Yes, ABCD is a parallelogram.
- Justification: Both pairs of opposite sides are equal (AB = CD and AD =
BC). According to the first criterion, this proves that ABCD is a
parallelogram.

2. Quadrilateral PQRS

- Answer: Yes, PQRS is a parallelogram.
- Justification: Both pairs of opposite angles are equal (Angle P = Angle R
and Angle Q = Angle S). This satisfies the second criterion.

3. Quadrilateral WXYZ

- Answer: Yes, WXYZ is a parallelogram.
- Justification: One pair of opposite sides (WX and YZ) are both equal and
parallel. This meets the third criterion for parallelograms.



4. Quadrilateral LMNO

- Answer: Yes, LMNO is a parallelogram.
- Justification: The diagonals bisect each other at point P (LP = PM and NP =
PO). This satisfies the fourth criterion.

5. Quadrilateral EFGH

- Answer: No, EFGH is not a parallelogram.
- Justification: While opposite sides are equal, the angles are not
supplementary (Angle E + Angle G = 50° + 130° = 180° does not hold for
opposite angles). Thus, EFGH does not meet the criteria to be classified as a
parallelogram.

Conclusion

In conclusion, the proving quadrilaterals are parallelograms worksheet with
answers serves as an effective way for students to practice and reinforce
their understanding of quadrilaterals and parallelograms. By applying the
various criteria for proving a quadrilateral is a parallelogram, students can
enhance their problem-solving skills and deepen their knowledge of geometry.
Understanding these properties not only aids in academic success but also
fosters logical reasoning applicable in real-life situations. Regular
practice with such worksheets can lead to greater confidence and proficiency
in geometry.

Frequently Asked Questions

What is the definition of a parallelogram?
A parallelogram is a quadrilateral with opposite sides that are both equal in
length and parallel.

How can you prove that a quadrilateral is a
parallelogram using opposite sides?
If both pairs of opposite sides of a quadrilateral are equal in length, then
the quadrilateral is a parallelogram.

What is the significance of opposite angles in a



parallelogram?
In a parallelogram, opposite angles are equal, which can be used as a
criterion for proving a quadrilateral is a parallelogram.

How can the diagonals help in proving a
quadrilateral is a parallelogram?
If the diagonals of a quadrilateral bisect each other, then the quadrilateral
is a parallelogram.

What is the relationship between consecutive angles
in a parallelogram?
In a parallelogram, consecutive angles are supplementary, meaning they add up
to 180 degrees.

Can you prove a quadrilateral is a parallelogram if
one pair of opposite sides is both equal and
parallel?
Yes, if one pair of opposite sides is both equal in length and parallel, then
the quadrilateral is a parallelogram.

What type of worksheet would help students practice
proving quadrilaterals are parallelograms?
A worksheet that includes problems with diagrams, requiring students to apply
properties of parallelograms to prove whether given quadrilaterals are
parallelograms.

Name one property of a parallelogram that can be
used in proofs.
One property is that the diagonals of a parallelogram bisect each other,
which can be utilized in proofs.

What tools can be useful in a worksheet for proving
quadrilaterals are parallelograms?
Geometric tools like rulers for measuring lengths, protractors for checking
angles, and graph paper for drawing accurate diagrams can be useful.

What common mistakes should students avoid when



proving quadrilaterals are parallelograms?
Students should avoid assuming properties without justification; each step in
their proof must be based on theorems or definitions related to
parallelograms.
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