
Chapter 8  

Quadrilaterals 



8.1 Find Angle Measures in Polygons 

Objective: 

Find angle measures in polygons. 

 

Essential Question:  

How do you find a missing angle 
measure in a convex polygon? 



Diagonals and Angle Measure  

Convex 

Polygon 

Number 

of Sides 

Number of Diagonals 

from One Vertex 

Number of 

Triangles 

Sum of  

Interior Angles 

quadrilateral 4 

1)  Any convex polygon. 

2)  All possible diagonals from one vertex. 

3)  How many triangles? 

pentagon 5 

hexagon 6 

heptagon 7 

n-gon n 

http://www.mathopenref.com/polygoninterio

rangles.html 
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Polygon 
Interior 
Angles 

Theorem 

If a convex polygon has     sides, 
then the sum of the measure of 
its interior angles is (          )180. 

 

Corollary: The sum of the 
measure of the interior angles of 
a quadrilateral is 360o 



Find the measure of the interior 
angles of the indicated convex 
polygon 
 



 How can we find the number of sides 
a shape has based on the sum of the 
interior angles? 

 D = (n-2) * 180 

 

 

 So how many sides is the figure with 
1620 degrees? 



Diagonals and Angle Measure  

57° 
48° 

74° 

55° 
54° 

72° 

you can extend the sides of any 

convex polygon to form exterior angles. 

The figure suggests a method for finding the 

  

of a convex polygon. 

When you extend n sides of a polygon,  

n linear pairs of angles are formed. 

The sum of the angle measures in each linear pair is 180. 

sum of measure of  

exterior angles 

sum of measures of  

linear pairs 

sum of measures of  

interior angles 
= 

= 

– 

– n•180 180(n – 2) 

= – 180n  180n + 360 



Find the measure of an interior angle 

and an exterior angle for the 

indicated regular polygon 

 Regular 18-gon  Interior Angles 

 (n-2)*180 = 2880 

 

 

 Exterior Angles 

 



What is the value of x in the diagram 
shown?  
 

a = 136°, b = 35°, c = 126° 

 



Homework: 
Exercises 8.1 

Concepts: #1 – 25, 28, 29 

Regular: #1 – 25, 28, 29, 30 

Honors:  #1 – 25, 28 - 31 



8.2 Use Properties of Parallelograms 

Objective: Find angle and side measures 
in parallelograms. 

 

Essential Question: How do you find 
angle and side measures in a 
parallelogram? 



A parallelogram is a quadrilateral with two pairs of  
____________. 

A B 

D C 

In  parallelogram ABCD below,                     and   CBDA || DCAB ||

Also,  the parallel sides are _________. 



Theorem 

Theorem 

Theorem 

Opposite angles of a  
parallelogram are  
________. 

Opposite sides of a  
parallelogram are  
________. 

The consecutive  
angles of a  
parallelogram are  
____________. 

A B 

D C 

A B 

D C 

A B 

D C 

A  C     and     B  D 

DCABCBDA ||   and   ,||

mA + mB = 180 

mD + mC = 180 



In        RSTU,    RS = 45,  ST = 70,  and  U = 68. 

R 

U 

S 

T 

45 

70 

68° 

Find: 

 

        RU  =  ____ 

UT  =  _____ 

mS  =  _____ 

mT  =  _____ 



Theorem 

 

 

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

A 

D 

B 

C 

E 

ECAE 

EBDE 

In        RSTU,    if  RT = 56,  find RE.  
R 

U 

S 

T 

E 



A 

D 

B 

C 

In the figure below,  ABCD  is a parallelogram. 

Since  AD || BC  and   
diagonal  DB is a transversal,   
then ADB  CBD. 
(Alternate Interior angles) 



Theorem 
 

 

A diagonal of a parallelogram separates it into two 
_________________. 

A 

D 

B 

C 

BDCDBA 



The Escher design below is based on a _____________. 

You can use a parallelogram to  

make a simple Escher-like drawing. 

Change one side of the parallelogram 

 and then translate (slide) the change 

 to the opposite side. 

The resulting figure is used to make a 

design with different colors and  

textures. 



Homework: 
Exercises 8.2 

Concepts: #1 – 28, 38 

Regular:  #1 – 28, 38, 39 

Honors: #1 – 31, 34, 38, 39 



8.3 Show that a Quadrilateral is a 
Parallelogram 

Objective:  

Use properties to identify 
parallelograms 

 

Essential Question:  

How can you prove that a quadrilateral 
is a parallelogram? 



Theorem 

 

 
If the diagonals of a quadrilateral 
________________, then the quadrilateral is a 
parallelogram. 

EBDE ECAE 

A 

D C 

B 

E 



Theorem 

 

If one pair of opposite sides of a quadrilateral is 
_______ and _________, then the quadrilateral 
is a parallelogram. 

A 

D C 

B 

DCAB DCAB ||



Theorem 

 

 

If both pairs of opposite sides of a quadrilateral 
are _________, then the quadrilateral is a 
parallelogram. 

A 

D C 

B BCAD 

DCAB

and



     



Theorem 

 

 

If both pairs of opposite sides of a quadrilateral 
are _________, then the quadrilateral is a 
parallelogram. 

A 

D C 

B BCAD 

DCAB

and



     



You can use the properties of congruent triangles and  
theorems to find other ways to show that a quadrilateral is  
a parallelogram. 

In quadrilateral  PQRS,  PR  and  QS  bisect 
 each other at T. 

Show that PQRS is a parallelogram by  
providing a reason for each step. 

TSQTTRPT    and  Definition of segment bisector 

Vertical angles are congruent 

RTQPTSRSTPQT    and  SAS 

Corresp. parts of Congruent Triangles are Congruent 

Theorem  

T 

P 

S R 

Q 



Determine whether each quadrilateral is a parallelogram. 
If the figure is a parallelogram, give a reason for your answer. 

A 

D C 

B 



Homework: 
Exercises 8.3 

Concepts: #1 – 23, 31 

Regular:  #1 – 23, 25 – 28, 31 

Honors: #1 – 23, 25 – 28, 31, 32 



8.4 Properties of Rhombuses, Rectangles, 
and Squares  

Objective:  

Use properties of rhombuses, rectangles, 
and squares. 

Essential Question:  

What are the properties of 
parallelograms that have all sides or 
all angles congruent? 



A closed figure, 

4 sides & 4 vertices 

Opposite sides parallel 

opposite sides congruent 

Parallelogram with 

4 right angles 

Parallelogram with 

4 congruent sides 

Parallelogram  

with  

4 congruent sides  

and 

4 right angles 



Identify the parallelogram  
below. 

D C 

B A 

Parallelogram ABCD has 
4 right angles, but the four 

sides are not congruent. 

Therefore, it is a  
_________ 

Identify the parallelogram  

below. 



Theorem 

 

Each diagonal of a rhombus _______ a pair of 
opposite angles. 

43 

8 

7 

6 

5 

4 3 

2 
1 

21 

65 

87 
D 

C 

B 

A 



Theorem 

6-10 

 

The diagonals of a rhombus are ____________. 

A 

B 

D 

C 

DBAC 



Theorem 

6-11 

 

The diagonals of a rectangle are _________. 

A 

D 

B 

C 

DBAC 



Use square XYZW to answer the following questions: 

W Z 

Y X 

O 

1)  If YW = 14,    XZ = ____ 

2)  mYOX = ____ 

3) Name all segments that are congruent to WO.  Explain  
your reasoning. 



Quadrilaterals 

Parallelograms 

Rhombi Rectangles Squares 

Use the Venn diagram to answer the following questions:   
T  or  F 

1)  Every square is a rhombus:  ___ 

2)  Every rhombus is a square:  ___ 

3)  Every rectangle is a square:  ___ 

4)  Every square is a rectangle:  ___ 

5)  All rhombi are 

     parallelograms:  ___ 

6)  Every parallelogram 

                is a rectangle:  ___ 



Example: Find the measure of the 
numbered angles in the rhombus. 

D 

C B 

A 

1 

2 

3 4 

78o 

m 1 = ___ 

m 2 = ___ 

m 3 = ___ 

m 4 = ___ 



Example: One diagonal of a rectangle has 
length 8x + 2. The other diagonal has 
length 5x + 11. Find the length of each 
diagonal. 



Theorem: If one diagonal of a parallelogram 
bisects two angles of the parallelogram, then 
the parallelogram is a rhombus. 

Theorem: 

Theorem: If the diagonals of a parallelogram are 
Congruent, then the parallelogram is a rectangle. 



Example: The diagonals of ABCD are 
perpendicular. AB = 16cm and BC = 8cm. 
Can ABCD be a parallelogram? Explain. 



Homework: 
Exercises 8.4 

Concepts: Practice 8.4 

Regular: #1 – 31 (day 1) 

  #32 – 49, 54, 55 (day 2) 

Honors: #1 – 31 (day 1) 

  #32 – 55 (day 2) 



8.5 Use Properties of Trapezoids and Kites 

Objective:  

Use properties of trapezoids and kites 

 

Essential Question:  

What are the main properties of 
trapezoids and kites?  



A trapezoid is a ____________ with exactly one  
pair of ____________. 

T 

P A 

R 

The parallel sides are called ______. 

base 

base 
The non parallel sides are called _____. 

leg leg 

Each trapezoid has two pair of 
base angles. 

base angles T and R  are one pair 
of base angles. 

P and A  are the other  
pair of base angles. 



Trapezoid 
– 

Midpoint 
Theorem 

 

The median of a trapezoid is parallel to the 
_____,                 and the length of the median equals  

_______________ of the lengths of the bases. 

C 

N 

B 

D 

M 

A 

MNDCMNAB ||    ,||



C 

N 

D 

M 

B A 

Find the length of median MN in trapezoid  ABCD  if    
AB = 16  and   DC = 20 

16 

20 

18 



If the legs of a trapezoid are congruent, the trapezoid is an  
_________________. 

Earlier this year, you learned that the base angles of an  
Isosceles triangle are congruent. 

There is a similar property of isosceles trapezoids. 



Theorem 

Each pair of __________ in an isosceles 
trapezoid is congruent. 

Z Y 

X W 

XW 

YZ 



T 

P A 

R 

60° 

Find the missing angle measures in isosceles trapezoid  TRAP. 



Theorem 

 

The diagonals of an isosceles trapezoid are congruent. 

Theorem 

 

The diagonals of a kite are perpendicular. 

D 

D 

C B 

A 

BDAC 

C 

B 

A E 

Right Angles: BEA, BEC,  CED, DEA    



Find the measures of 1, 2, 3 in the 
kite.   

3 

2 1 

72o 

1 = _____ 
 
2 = _____ 
 
3 = _____ 



Homework: 
Exercises 8.5 

Concepts: #1 – 27, 34 

Regular: #1 – 27, 34, 35 

Honors: #1 – 27, 32, 34 - 36 



8.6 Classify Polygons 

Objective:  

Identify Special Quadrilaterals 

 

Essential Question:  

How can you identify special 
quadrilaterals? 



Relationships Among Special Quadrilaterals 

 



 

Ex.1: Quadrilateral ABCD has at least one pair 
of opposite angles congruent. What types of 
quadrilaterals meet this condition.  

 

 

Ex.2:  



Ex.3: Is enough information given in the diagram to 

show that quadrilateral PQRS is an isosceles 

trapezoid? Explain.  



 Give the most specific name for the 
quadrilateral. Explain your reasoning.  

Ex.4:                                 Ex.5:  

 

 

 

 

Ex.6:  



Ex.7: Quadrilateral DEFG has at least one pair 
of opposite sides congruent. What types of 
quadrilaterals meet this condition?  



Homework: 
Exercises 8.6 

Concepts: #1 – 20, 33 – 35 

Regular: #1 – 20, 33 - 35 

Honors: #1 – 20, 33 - 37 



Chapter 8 Test 


