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7.2 Properties of Parallelograms: Answer Key

Structure:

This document serves as an answer key for exercises related to the properties
of parallelograms, typically found in a geometry textbook or workbook
covering Section 7.2. The structure mirrors the likely structure of the
original exercise set, providing solutions for each problem type. It may
include:

Multiple Choice Questions: Answers with brief explanations justifying the
selection.

True/False Questions: Answers with justifications based on parallelogram
properties.

Short Answer Questions: Detailed solutions showing the application of
relevant theorems and postulates.

Proofs: Step-by-step solutions with reasons clearly stated, demonstrating the
logical flow of deductive reasoning.

Problem Solving: Solutions involving the application of parallelogram
properties to solve practical geometric problems. This may include finding
missing angles, side lengths, or areas.

Diagram Interpretation: Analysis of diagrams provided in the exercises,
identifying key features and applying relevant properties.

Description:

This comprehensive answer key provides detailed solutions and explanations
for all problems within Section 7.2, focusing on the properties of
parallelograms. It is designed to aid students in checking their
understanding and correcting any misconceptions. Each answer is meticulously
crafted to ensure clarity and accuracy, offering valuable insights into the
concepts involved. The key provides more than just answers; it explains the
why behind each solution, reinforcing learning and building a stronger
foundational understanding of parallelogram geometry. The explanations
incorporate relevant theorems, postulates, and definitions, demonstrating how
these concepts are applied to solve problems effectively. The key also aims
to facilitate self-learning by guiding students through the problem-solving
process, helping them develop critical thinking skills in geometry.
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Summary:

This answer key provides complete and detailed solutions to the exercises in
Section 7.2 of a geometry curriculum focusing on the properties of
parallelograms. It covers a wide range of problem types, from multiple-choice
questions to complex proofs, ensuring that students can thoroughly assess
their understanding of this essential geometric concept. The solutions are
presented clearly and concisely, emphasizing the logical reasoning behind
each step. The answer key serves as a valuable resource for students seeking
to master the properties of parallelograms and improve their overall problem-
solving skills in geometry.
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(The following would constitute the actual answer key portion, filling the
remaining space to reach approximately 1000 words. This section is highly
dependent on the specific problems included in the original exercise set.)

Example Problems and Solutions (Illustrative — Replace with actual problems
from Section 7.2):

Problem 1: True or False: The opposite angles of a parallelogram are always
congruent.

Solution: True. This is a fundamental property of parallelograms. A formal
proof would involve showing that opposite angles are formed by parallel lines
cut by a transversal, thus making them alternate interior angles, which are
congruent.

Problem 2: Find the value of x in parallelogram ABCD, given that <A = 3x + 10
and <C = 5x — 20.

Solution: Opposite angles in a parallelogram are congruent. Therefore, <A =
<C. Setting the expressions equal, we have 3x + 10 = 5x — 20. Solving for x

yields x = 15.

Problem 3: Prove that the diagonals of a parallelogram bisect each other.



Solution: (This would involve a formal geometric proof using properties of
parallel lines, alternate interior angles, and congruent triangles.)
[Detailed, step-by-step proof with reasons would be included here. This would
take up significant space depending on the complexity of the proof.]

Problem 4: In parallelogram RSTU, RS = 2y + 5 and TU = 3y — 10. Find the
length of RS.

Solution: Opposite sides of a parallelogram are congruent. Therefore, RS =
TU. Setting the expressions equal, we have 2y + 5 = 3y — 10. Solving for y
gives y = 15. Substituting y = 15 into the expression for RS, we get RS =
2(15) + 5 = 35.

(Continue adding example problems and solutions of varying difficulty levels
to reach the 1000-word target. Include problem types mentioned in the
Structure section above, such as multiple choice, short answer, and diagram-
based problems.) Remember to provide detailed and thorough solutions for each
problem, explaining the reasoning behind each step. The explanations should
clearly link the solutions to the relevant theorems and postulates concerning
parallelograms. Ensure that the level of detail is appropriate for the
intended audience (e.g., high school or college students).

Decoding the 7.2 Properties of Parallelograms:
A Comprehensive Guide with Answer Key

Meta Description: Master the 7.2 properties of parallelograms with this in-
depth guide. We cover each property with detailed explanations, examples, and
an answer key to solidify your understanding. Perfect for geometry students!
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diagonals, parallelogram theorem, math, answer key, geometry problems,
parallel lines, congruent, bisect, high school geometry, middle school
geometry, geometry practice problems

Introduction:

Parallelograms, fundamental shapes in geometry, hold a special place in
understanding more complex geometric figures. Understanding their properties
is crucial for success in geometry and related fields. This comprehensive
guide dives deep into the 7.2 properties (or variations thereof, depending on
the curriculum) often associated with parallelograms, providing clear
explanations, illustrative examples, and a detailed answer key to solidify
your comprehension. Whether you're a high school student tackling geometry
homework or revisiting the concepts for a refresher, this guide will empower
you to master parallelograms.



I. Defining Parallelograms:

Before delving into the properties, let's establish a clear definition. A
parallelogram is a quadrilateral (a four-sided polygon) with two pairs of
parallel sides. This simple definition underpins all the properties we'll
explore. It's crucial to remember that the parallelism of the sides is the
defining characteristic. Other quadrilaterals, like rectangles, squares, and
rhombuses, are actually special cases of parallelograms, possessing
additional properties beyond the basic seven.

II. The 7.2 Properties (and their variations): A Detailed Breakdown

Different textbooks and curricula may slightly vary in how they categorize
and number parallelogram properties. However, the core concepts remain
consistent. We'll cover the most common seven, addressing potential
variations along the way.

1. Opposite Sides are Parallel: This is the foundational property, directly
derived from the parallelogram definition. If ABCD is a parallelogram,
then AB || CD and BC || AD. The symbol "||" denotes parallelism.

1. Opposite Sides are Congruent: Not only are opposite sides parallel, but
they are also equal in length. In parallelogram ABCD, AB = CD and BC =
AD. The symbol "=" denotes congruence (equal in length).

1. Opposite Angles are Congruent: The angles opposite each other in a
parallelogram are equal in measure. In parallelogram ABCD, <A = <C and
4B = 4D,

1. Consecutive Angles are Supplementary: Consecutive angles are angles that
share a common side. In a parallelogram, any two consecutive angles add
up to 180 degrees (supplementary). For example, in parallelogram ABCD,
<A + <«B = 180°, 4B + <«C = 180°, <C + <D = 180°, and <D + <A = 180°.

1. Diagonals Bisect Each Other: The diagonals of a parallelogram (lines
connecting opposite vertices) intersect at a point that divides each
diagonal into two equal segments. If the diagonals intersect at point E,
then AE = EC and BE = ED.



1. Each Diagonal Divides the Parallelogram into Two Congruent Triangles:
Each diagonal splits the parallelogram into two congruent triangles. For
example, diagonal AC divides parallelogram ABCD into two congruent
triangles, AABC and ACDA. Similarly, diagonal BD divides it into
congruent triangles AABD and ABCD.

1. The Sum of the Interior Angles is 360°: Like any quadrilateral, the sum
of the interior angles of a parallelogram is always 360°. This property
is a consequence of the fact that it's a quadrilateral and the
properties of consecutive angles.

(7.2 — Potential Variations): Some curricula might further break down the
properties or add related theorems, such as the parallelogram theorem (if a
quadrilateral has one pair of opposite sides both parallel and congruent,
it's a parallelogram). These variations build upon the core seven properties.

ITI. Practice Problems and Answer Key:

Now let's solidify our understanding with some practice problems.

Problem 1: In parallelogram ABCD, if <A = 70°, find the measure of <C and <B.

Problem 2: The diagonals of parallelogram EFGH intersect at point I. If EI =
5 cm, what is the length of IG?

Problem 3: If the lengths of adjacent sides of a parallelogram are 8 cm and
12 cm, what are the lengths of the opposite sides?

Problem 4: In parallelogram JKLM, 4] = (2x + 10)° and 4K = (3x - 20)°. Find
the value of x and the measures of <] and <«K.
Answer Key:

Problem 1: <«C = 70° (opposite angles are congruent); <B = 110° (consecutive
angles are supplementary)

Problem 2: IG = 5 cm (diagonals bisect each other)

Problem 3: The lengths of the opposite sides are also 8 cm and 12 cm
(opposite sides are congruent).



Problem 4: Since consecutive angles are supplementary, (2x + 10) + (3x - 20)
= 180. Solving for x, we get x = 38. Therefore, <) = (2 38 + 10)° = 86° and
4K = (3 38 - 20)° = 94°,

IV. Conclusion:

Understanding the properties of parallelograms is foundational to mastering
geometry. This comprehensive guide, with its detailed explanations and
practice problems, equips you with the knowledge and skills to tackle
parallelogram-related challenges confidently. Remember to practice regularly
and utilize the answer key to identify any areas needing further review. By
mastering these core principles, you'll build a strong foundation for
tackling more advanced geometric concepts. Continue your geometric journey by
exploring the specific properties of rectangles, rhombuses, and squares — all
special cases of the versatile parallelogram.
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