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Quadrilaterals
A quadrilateral is a closed geometric figure with four sides 
and four vertices. Any two sides, vertices, or angles of a 
quadrilateral are said to be either consecutive or opposite. 
A segment joining any two nonconsecutive vertices in a 
quadrilateral is called a diagonal.

Refer to quadrilateral WXYZ for Exercises 1–5.

1. Name all pairs of opposite sides.
W


Z


, X


Y


; W


X


, Z


Y


2. Name all pairs of consecutive angles.
�W, �Z; �Z, �Y; �Y, �X; �X, �W

3. Name the diagonals. W�Y�, X�Z�

4. Name all pairs of consecutive vertices.
W, Z; Z, Y; Y, X; X, W

5. Name all pairs of opposite angles.
�W, �Y; �Z, �X

Find the missing measure(s) in each figure.

6. 47 7. 78 8. 137

9. 40, 90 10. 11. 105, 75

37, 111



© Glencoe/McGraw-Hill 312 Geometry: Concepts and Applications

NAME DATE PERIOD

Study Guide8–28–2

Parallelograms
A special kind of quadrilateral in which both pairs of opposite
sides are parallel is called a parallelogram.

The following theorems all concern parallelograms.

• Opposite sides of a parallelogram are congruent.
• Opposite angles of a parallelogram are congruent.
• Consecutive angles of a parallelogram are supplementary.
• The diagonals of a parallelogram bisect each other.

Example: If the quadrilateral in the figure is a parallelogram,
find the values of x, y, and z.

Since opposite angles of a parallelogram are 
congruent, x � 72.

Since consecutive angles of a parallelogram are 
supplementary, y � 72 � 180. Therefore, y � 108.

Since opposite sides of a parallelogram are 
congruent, z � 8.

If each quadrilateral is a parallelogram, find the values of x, y,
and z.

1. 2. 3.

29, 73, 102 31, 44, 105 73, 73, 107

4. In parallelogram ABCD, m� A � 3x 5. In parallelogram RSTV, diagonals
and m� B � 4x � 40. Find the measure R�T� and V�S� intersect at Q. If 
of angles A, B, C, and D. RQ � 5x � 1 and QT � 3x � 15,
m� A � 60, m� B � 120, find QT. QT � 36
m� C � 60, m� D � 120

Explain why it is impossible for each figure to be a 
parallelogram.

6. 7.

The opposite angles
should be congruent.

Each pair of opposite sides
should be congruent.
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Tests for Parallelograms
You can show that a quadrilateral is a parallelogram if you can
show that one of the following is true.
1. Both pairs of opposite sides are parallel.

2. Both pairs of opposite sides are congruent.

3. Diagonals bisect each other.

4. Both pairs of opposite angles are congruent.

5. A pair of opposite sides is both parallel and congruent.

Example: AP � 3x � 4, AC � 46, PB � 3y, and DP �
5y � 12. Find the values of x and y that would 
make ABCD a parallelogram.

For the diagonals to bisect each other, 2(3x � 4) �
46 and 3y � 5y � 12. Solve for each variable.

2(3x – 4) � 46 3y � 5y � 12
6x – 8 � 46 Dist. Prop. �2y � �12 Subtract 5y.

6x � 54 Add 8. y � 6 Divide by –2.
x � 9 Divide by 6.

So, x � 9 and y � 6.

Determine whether each quadrilateral is a parallelogram.
Write yes or no. Give a reason for your answer.

1. 2. 3.

Yes; both pairs No; the top and No; top and
of opposite sides bottom sides are bottom sides are
are congruent. parallel, but the not parallel.

other pair may not be.

Find the values of x and y that ensure each quadrilateral is a 
parallelogram.

4. 5.

20, 12 12, 8
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Rectangles, Rhombi, and Squares
A rectangle is a quadrilateral with four right angles. A rhombus
is a quadrilateral with four congruent sides. A square is a 
quadrilateral with four right angles and four congruent sides. A
square is both a rectangle and a rhombus. Rectangles, rhombi, 
and squares are all examples of parallelograms.

Determine whether each statement is always, sometimes,
or never true.

1. The diagonals of a rectangle are perpendicular. sometimes

2. Consecutive sides of a rhombus are congruent. always

3. A rectangle has at least one right angle. always

4. The diagonals of a parallelogram are congruent. sometimes

5. A diagonal of a square bisects opposite angles. always

Use rhombus DLMP to determine whether each statement 
is true or false.

6. OM � 13 7. PL � 26 
true false

8. M


D


� P�L� 9. m�DLO � m�LDO
false false

10. �LDP � �LMP 11. m�DPM � m�PML
true false

Rectangles Rhombi
• Opposite sides are congruent. • Diagonals are perpendicular.
• Opposite angles are congruent. • Each diagonal bisects a pair of 
• Consecutive angles are opposite angles.

supplementary.
• Diagonals bisect each other.
• All four angles are right angles.
• Diagonals are congruent.
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Trapezoids
A trapezoid is a quadrilateral with exactly one pair of
parallel sides. The parallel sides are called bases, and 
the nonparallel sides are called legs. In trapezoid EFGH,
�E and �F are called base angles. �H and �G form
the other pair of base angles.

A trapezoid is an isosceles trapezoid if its 
legs are congruent.

The median of a trapezoid is the segment 
that joins the midpoints of the legs.

The following theorems all concern trapezoids.

• Both pairs of base angles of an isosceles trapezoid are 
congruent.

• The diagonals of an isosceles trapezoid are congruent.
• The median of a trapezoid is parallel to the bases, and its

measure is one-half the sum of the measures of the bases.

Example: Given trapezoid RSTV with median M�N�, find the
value of x.

MN � �
1
2

�(VT � RS)

15 � �
1
2

�(6x � 3 � 8x � 5)

15 � �
1
2

�(14x � 2)

15 � 7x � 1
14 � 7x

2 � x

HJKL is an isosceles trapezoid with bases H�J� and L�K�, and
median R�S�. Use the given information to solve each problem.

1. If LK � 30 and HJ � 42, find RS. 36

2. If RS � 17 and HJ � 14, find LK. 20

3. If RS � x � 5 and HJ � LK � 4x � 6, find RS. 7

4. If m�LRS � 66, find m�KSR. 66


	Geometry: Concepts and Applications
	Contents in Brief
	Teacher's Wraparound Edition Table of Contents
	Teacher's Handbook
	Motivating Student Learning
	Learning Graphically
	Assessing Your Students
	Reaching All Learners
	Preparing for Standardized Tests
	Integrating Technology and the Internet
	Researching the Program
	Planning Your Geometry Course
	Lesson Objectives and NCTM Standards 2000


	Student Edition Table of Contents
	Preparing for Standardized Test Success
	Graphing Calculator Quick Reference Guide
	Chapter 1 Resource Manager
	Chapter 1: Reasoning in Geometry
	Check Your Readiness
	Lesson 1-1: Patterns and Inductive Reasoning
	Investigation: To Grandmother's House We Go!
	Lesson 1-2: Points, Lines, and Planes
	Quiz 1: Lessons 1-1 and 1-2
	Lesson 1-3: Postulates
	Lesson 1-4: Conditional Statements and Their Converses
	Quiz 2: Lessons 1-3 and 1-4
	Lesson 1-5: Tools of the Trade
	Lesson 1-6: A Plan for Problem Solving
	Chapter 1 Study Guide and Assessment
	Chapter 1 Test
	Chapter 1 Preparing for Standardized Tests


	Chapter 2 Resource Manager
	Chapter 2: Segment Measure and Coordinate Graphing
	Check Your Readiness
	Lesson 2-1: Real Numbers and Number Lines
	Lesson 2-2: Segments and Properties of Real Numbers
	Quiz 1: Lessons 2-1 and 2-2
	Lesson 2-3: Congruent Segments
	Lesson 2-4: The Coordinate Plane
	Quiz 2: Lessons 2-3 and 2-4
	Investigation: "V" Is for Vector
	Lesson 2-5: Midpoints
	Chapter 2 Study Guide and Assessment
	Chapter 2 Test
	Chapter 2 Preparing for Standardized Tests


	Chapter 3 Resource Manager
	Chapter 3: Angles
	Check Your Readiness
	Lesson 3-1: Angles
	Lesson 3-2: Angle Measure
	Investigation: Those Magical Midpoints
	Lesson 3-3: The Angle Addition Postulate
	Lesson 3-4: Adjacent Angles and Linear Pairs of Angles
	Quiz 1: Lessons 3-1 through 3-4
	Lesson 3-5: Complementary and Supplementary Angles
	Lesson 3-6: Congruent Angles
	Quiz 2: Lessons 3-5 and 3-6
	Lesson 3-7: Perpendicular Lines
	Chapter 3 Study Guide and Assessment
	Chapter 3 Test
	Chapter 3 Preparing for Standardized Tests


	Chapter 4 Resource Manager
	Chapter 4: Parallels
	Check Your Readiness
	Lesson 4-1: Parallel Lines and Planes
	Lesson 4-2: Parallel Lines and Transversals
	Investigation: When Does a Circle Become a Line?
	Lesson 4-3: Transversals and Corresponding Angles
	Quiz 1: Lessons 4-1 through 4-3
	Lesson 4-4: Proving Lines Parallel
	Lesson 4-5: Slope
	Quiz 2: Lessons 4-4 and 4-5
	Lesson 4-6: Equations of Lines
	Chapter 4 Study Guide and Assessment
	Chapter 4 Test
	Chapter 4 Preparing for Standardized Tests


	Chapter 5 Resource Manager
	Chapter 5: Triangles and Congruence
	Check Your Readiness
	Lesson 5-1: Classifying Triangles
	Lesson 5-2: Angles of a Triangle
	Lesson 5-3: Geometry in Motion
	Quiz 1: Lessons 5-1 through 5-3
	Lesson 5-4: Congruent Triangles
	Investigation: Take a Shortcut
	Lesson 5-5: SSS and SAS
	Quiz 2: Lessons 5-4 and 5-5
	Lesson 5-6: ASA and AAS
	Chapter 5 Study Guide and Assessment
	Chapter 5 Test
	Chapter 5 Preparing for Standardized Tests


	Chapter 6 Resource Manager
	Chapter 6: More About Triangles
	Check Your Readiness
	Lesson 6-1: Medians
	Lesson 6-2: Altitudes and Perpendicular Bisectors
	Lesson 6-3: Angle Bisectors of Triangles
	Quiz 1: Lessons 6-1 through 6-3
	Investigation: What a Circle!
	Lesson 6-4: Isosceles Triangles
	Lesson 6-5: Right Triangles
	Lesson 6-6: The Pythagorean Theorem
	Lesson 6-7: Distance on the Coordinate Plane
	Quiz 2: Lessons 6-4 through 6-7
	Chapter 6 Study Guide and Assessment
	Chapter 6 Test
	Chapter 6 Preparing for Standardized Tests


	Chapter 7 Resource Manager
	Chapter 7: Triangle Inequalities
	Check Your Readiness
	Lesson 7-1: Segments, Angles, and Inequalities
	Lesson 7-2: Exterior Angle Theorem
	Investigation: Linguine Triangles—Hold the Sauce!
	Lesson 7-3: Inequalities Within a Triangle
	Quiz: Lessons 7-1 through 7-3
	Lesson 7-4: Triangle Inequality Theorem
	Chapter 7 Study Guide and Assessment
	Chapter 7 Test
	Chapter 7 Preparing for Standardized Tests


	Chapter 8 Resource Manager
	Chapter 8: Quadrilaterals
	Check Your Readiness
	Lesson 8-1: Quadrilaterals
	Lesson 8-2: Parallelograms
	Quiz 1: Lessons 8-1 and 8-2
	Lesson 8-3: Tests for Parallelograms
	Lesson 8-4: Rectangles, Rhombi, and Squares
	Quiz 2: Lessons 8-3 and 8-4
	Lesson 8-5: Trapezoids
	Investigation: Go Fly a Kite!
	Chapter 8 Study Guide and Assessment
	Chapter 8 Test
	Chapter 8 Preparing for Standardized Tests


	Chapter 9 Resource Manager
	Chapter 9: Proportions and Similarity
	Check Your Readiness
	Lesson 9-1: Using Ratios and Proportions
	Lesson 9-2: Similar Polygons
	Quiz 1: Lessons 9-1 and 9-2
	Lesson 9-3: Similar Triangles
	Lesson 9-4: Proportional Parts and Triangles
	Lesson 9-5: Triangles and Parallel Lines
	Investigation: Are Golden Triangles Expensive?
	Lesson 9-6: Proportional Parts and Parallel Lines
	Quiz 2: Lessons 9-3 through 9-6
	Lesson 9-7: Perimeters and Similarity
	Chapter 9 Study Guide and Assessment
	Chapter 9 Test
	Chapter 9 Preparing for Standardized Tests


	Chapter 10 Resource Manager
	Chapter 10: Polygons and Area
	Check Your Readiness
	Lesson 10-1: Naming Polygons
	Lesson 10-2: Diagonals and Angle Measure
	Lesson 10-3: Areas of Polygons
	Quiz 1: Lessons 10-1 through 10-3
	Lesson 10-4: Areas of Triangles and Trapezoids
	Lesson 10-5: Areas of Regular Polygons
	Investigation: How About That Pythagoras!
	Lesson 10-6: Symmetry
	Quiz 2: Lessons 10-4 through 10-6
	Lesson 10-7: Tessellations
	Chapter 10 Study Guide and Assessment
	Chapter 10 Test
	Chapter 10 Preparing for Standardized Tests


	Chapter 11 Resource Manager
	Chapter 11: Circles
	Check Your Readiness
	Lesson 11-1: Parts of a Circle
	Investigation: A Locus Is Not a Grasshopper!
	Lesson 11-2: Arcs and Central Angles
	Quiz 1: Lessons 11-1 and 11-2
	Lesson 11-3: Arcs and Chords
	Lesson 11-4: Inscribed Polygons
	Lesson 11-5: Circumference of a Circle
	Quiz 2: Lessons 11-3 through 11-5
	Lesson 11-6: Area of a Circle
	Chapter 11 Study Guide and Assessment
	Chapter 11 Test
	Chapter 11 Preparing for Standardized Tests


	Chapter 12 Resource Manager
	Chapter 12: Surface Area and Volume
	Check Your Readiness
	Lesson 12-1: Solid Figures
	Investigation: Take a Slice
	Lesson 12-2: Surface Areas of Prisms and Cylinders
	Lesson 12-3: Volumes of Prisms and Cylinders
	Quiz 1: Lessons 12-1 through 12-3
	Lesson 12-4: Surface Areas of Pyramids and Cones
	Lesson 12-5: Volumes of Pyramids and Cones
	Quiz 2: Lessons 12-4 and 12-5
	Lesson 12-6: Spheres
	Lesson 12-7: Similarity of Solid Figures
	Chapter 12 Study Guide and Assessment
	Chapter 12 Test
	Chapter 12 Preparing for Standardized Tests


	Chapter 13 Resource Manager
	Chapter 13: Right Triangles and Trigonometry
	Check Your Readiness
	Lesson 13-1: Simplifying Square Roots
	Lesson 13-2: 45°-45°-90° Triangles
	Quiz 1: Lessons 13-1 and 13-2
	Lesson 13-3: 30°-60°-90° Triangles
	Lesson 13-4: Tangent Ratio
	Quiz 2: Lessons 13-3 and 13-4
	Investigation: I Spy
	Lesson 13-5: Sine and Cosine Ratios
	Chapter 13 Study Guide and Assessment
	Chapter 13 Test
	Chapter 13 Preparing for Standardized Tests


	Chapter 14 Resource Manager
	Chapter 14: Circle Relationships
	Check Your Readiness
	Lesson 14-1: Inscribed Angles
	Lesson 14-2: Tangents to a Circle
	Investigation: The Ins and Outs of Polygons
	Lesson 14-3: Secant Angles
	Quiz 1: Lessons 14-1 through 14-3
	Lesson 14-4: Secant-Tangent Angles
	Lesson 14-5: Segment Measures
	Quiz 2: Lessons 14-4 and 14-5
	Lesson 14-6: Equations of Circles
	Chapter 14 Study Guide and Assessment
	Chapter 14 Test
	Chapter 14 Preparing for Standardized Tests


	Chapter 15 Resource Manager
	Chapter 15: Formalizing Proof
	Check Your Readiness
	Lesson 15-1: Logic and Truth Tables
	Lesson 15-2: Deductive Reasoning
	Lesson 15-3: Paragraph Proofs
	Quiz 1: Lessons 15-1 through 15-3
	Lesson 15-4: Preparing for Two-Column Proofs
	Lesson 15-5: Two-Column Proofs
	Quiz 2: Lessons 15-4 and 15-5
	Lesson 15-6: Coordinate Proofs
	Investigation: Don't Touch the Poison Ivy
	Chapter 15 Study Guide and Assessment
	Chapter 15 Test
	Chapter 15 Preparing for Standardized Tests


	Chapter 16 Resource Manager
	Chapter 16: More Coordinate Graphing and Transformations
	Check Your Readiness
	Lesson 16-1: Solving Systems of Equations by Graphing
	Lesson 16-2: Solving Systems of Equations by Using Algebra
	Quiz 1: Lessons 16-1 and 16-2
	Lesson 16-3: Translations
	Lesson 16-4: Reflections
	Lesson 16-5: Rotations
	Quiz 2: Lessons 16-3 through 16-5
	Lesson 16-6: Dilations
	Investigation: Artists Do Math, Don't They?
	Chapter 16 Study Guide and Assessment
	Chapter 16 Test
	Chapter 16 Preparing for Standardized Tests


	Student Handbook
	Skills Handbook
	Algebra Review
	Extra Practice
	Mixed Problem Solving
	Preparing for Standardized Tests
	Graphing Calculator Tutorial

	Reference Handbook
	Postulates and Theorems
	Problem-Solving Strategy Workshops
	Glossary
	Selected Answers
	Photo Credits
	Index




	Resources
	5-Minute Check Transparencies
	Alternative Assessment in the Mathematics Classroom
	Chapter 1 Resource Masters
	Chapter 2 Resource Masters
	Chapter 3 Resource Masters
	Chapter 4 Resource Masters
	Chapter 5 Resource Masters
	Chapter 6 Resource Masters
	Chapter 7 Resource Masters
	Chapter 8 Resource Masters
	Chapter 9 Resource Masters
	Chapter 10 Resource Masters
	Chapter 11 Resource Masters
	Chapter 12 Resource Masters
	Chapter 13 Resource Masters
	Chapter 14 Resource Masters
	Chapter 15 Resource Masters
	Chapter 16 Resource Masters
	Closing the Gap for Absent Students
	Cooperative Learning in the Mathematics Classroom
	Dinah Zike's Teaching Mathematics with Foldables
	Graphing Calculator and Computer Masters
	Guide to Daily Intervention
	Hands-On Geometry Masters
	Involving Parents and the Community in the Mathematics Classroom
	Prerequisite Skills Workbook: A Review of Algebra
	Prerequisite Skills Workbook, Answer Key
	Reading and Writing in the Mathematics Classroom
	School-to-Workplace Masters
	Spanish Study Guide and Assessment
	Teacher's Guide for Overhead Manipulative Resources
	Using the Internet in the Mathematics Classroom


	Internet Link
	Previous Document
	Search - Document
	Search - Full
	Page Navigator
	Exit



