
Geometry Unit 7:
Polygons
Mr. Andrew Volk

Spring 2014



Unit 7 Preview in Numbers

•Unit Lessons: 6

•Instructional Days: 6

•Review Days: 1

•Test Days: 1

•Total Homework Problems: ?

•Total Objectives: 17



Unit 7 Preview of Topics

•Two-Dimensional Figures

•Parallelograms

•Tests of Parallelograms

•Rectangles, Rhombus, and Square

•Trapezoid and Kites

•Area of Parallelograms and Triangles

•Area of Trapezoids, Rhombi, and Kites



Two-Dimensional 
Figures
Lesson 7.1



Lesson 7.1 Objectives

The student will be able to…

1. Identify and name polygons.

2. Find perimeter, circumference and area of two dimensional 
figures.

3. Find and use the sum of measures of the interior angles.

4. Find and use the sum of the measures of the exterior angles.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Naming Polygons by sides

3 Triangle

4 Quadrilateral

5 Pentagon

6 Hexagon

7 Heptagon

8 Octagon

9 Nonagon 

10 Decagon

11 Hendecagon

12 Dodecagon



Finding the sum of the interior 
angles of a polygon
3 Triangle: 180

4 Quadrilateral: 360

5 Pentagon: 180*3=540

6 Hexagon: 180*4=720

7 Heptagon

8 Octagon

9 Nonagon 

10 Decagon????? (10-2)*180 = 8*180=1440

11 Hendecagon

12 Dodecagon



In a regular polygon, all the angles 
and sides are the same size.

To find the measure of a single angle:

Divide the Sum by the Number of Sides.

For example: 

In a regular pentagon, the sum of the interior
angles is 540 and the number of sides is 5.

540
108

5
  °



In your notebooks:
Find the measure of a single angle in each 
regular polygon.

To find the measure of a single angle:

Divide the Sum of the Interior Angles by the 
Number of Sides/Angles.

360 720
180

360
90

4
 720

120
6


180
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To Find the Missing Angle, 
with an irregular polygon:

Step 1: Find the sum of the interior angles for the polygon (count 
number of sides, and use formula)

Step 2: Add up all the given angles.

Step 3: Set two sums equal to each other.

Step 4: Solve for x



To Find the Missing Angle:
Step 1: Find the sum of the interior 
angles for the polygon 

(ignore given angles, count number 
of sides, and use formula)

180(n – 2) =

180(7 – 2) =

180(5) = 

900°

90

145

170 95

100

x
1351
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To Find the Missing Angle:
Step 2: Add up all the given angles.

100 + 95 + 170 +

145 + 90 + 135 + x =

735 + x

90

145

170 95

100

x
135



To Find the Missing Angle:
Step 3: Set two sums equal to each 
other.

Step 4: Solve for x 

(you will need to subtract)

735 + x = 900

-735 -735

x = 165°

90

145

170 95

100

x
135



Find the sum of the exterior 
angles of a polygon

ALWAYS SUMS TO 360 DEGREES!



Exterior Angle Example
70+60+65+40+y = 360

235+y = 360
y = 125



Finding Perimeter and Area

Perimeter is the sum of all the side lengths

Area can be found using the appropriate formula.



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.1



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.1



Parallelograms
Lesson 7.2



Lesson 7.2 Objectives

The student will be able to…

1. Recognize and apply the properties of the sides and angles 
of parallelograms.

2. Recognize and apply the properties of the diagonals of 
parallelograms.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Consecutive Angles

Two angles whose vertices are the endpoints of the same side 
are called consecutive angles.



Opposite Angles

Two angles that are not consecutive are called opposite angles.



Consecutive Sides

Two sides of a quadrilateral that meet are called consecutive 
sides.



Opposite Sides

Two sides that are not consecutive are called opposite sides.



Properties of Parallelograms: 
Sides and Angles
A parallelogram is a type of quadrilateral whose pairs of 
opposite sides are parallel.



Properties of Parallelograms: 
Sides and Angles
If a quadrilateral is a parallelogram, then…

(1) its opposite sides are congruent,

(2) its opposite angles are congruent, 

(3) its consecutive angles are supplementary.

(4) if one angle is a right angle then all angles are right angles.



Example 1

Find x and y.



Example 2



Properties of Parallelograms: 
Diagonals
When we refer to the diagonals of a parallelogram, we are 
talking about lines that can be drawn from vertices that are not 
connected by line segments. 



Properties of Parallelograms: 
Diagonals
If a quadrilateral is a parallelogram, then…

(1) its diagonals bisect each other, and

(2) each diagonal splits the parallelogram into two congruent 
triangles.



Example 3



Example 4
Find the value of each variable



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.2



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.2



Tests of 
Parallelograms
Lesson 7.3



Lesson 7.3 Objectives

The student will be able to…

1. Recognize the conditions that ensure a quadrilateral is a 
parallelogram.

2. Prove that a set of points form a parallelogram in the 
coordinate plane.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Proving Quadrilaterals as Parallelograms

If both pairs of opposite sides of a quadrilateral are 

congruent, then the quadrilateral is a parallelogram .

Theorem 1:

H G

E F

If one pair of opposite sides of a quadrilateral are both congruent and 

parallel, then the quadrilateral is a parallelogram .

Theorem 2:

If EF GH;  FG EH, then Quad. EFGH is a parallelogram. 

If EF GH and EF || HG, then Quad. EFGH is a parallelogram.



Theorem:

If both pairs of opposite angles of a quadrilateral are congruent, then 

the quadrilateral is a parallelogram.

Theorem 3:

If the diagonals of a quadrilateral bisect each other, then the 

quadrilateral is a parallelogram .

Theorem 4:

H
G

E
F

M

,If H F and E G   

then Quad. EFGH is a parallelogram.

intIf M is themidpo of EG and FH

then Quad. EFGH is a parallelogram.
EM = GM and HM = FM



5 ways to prove that a 
quadrilateral is a parallelogram.

1. Show that both pairs of opposite sides are || . [definition]

2. Show that both pairs of opposite sides are  .

3. Show that one pair of opposite sides are both  and || .

4. Show that both pairs of opposite angles are  .

5. Show that the diagonals bisect each other .



Examples
Find the value of x and y that ensures the quadrilateral 
is a parallelogram.

Example 1:

6x
4x+8

y+2

2y

6x = 4x+8

2x = 8

x = 4 units

2y = y+2  

y = 2 unit

Example 2: Find the value of x and y that ensure the quadrilateral is 
a parallelogram.

120° 5y°

(2x + 8)°

2x + 8 = 120

2x = 112

x = 56 units

5y + 120 = 180

5y = 60

y = 12 units



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.3



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.3



Rectangles, 
Rhombi, and 
Squares
Lesson 7.4



Lesson 7.4 Objectives

The student will be able to…

1. Recognize and apply properties of rectangles.

2. Recognize and apply properties of rhombi and squares.

3. Determine whether parallelograms are rectangles, rhombi, 
or squares.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Rectangles

Definition: A rectangle is a quadrilateral with four right angles.

Notice that we use "quadrilateral" in our definition of 
rectangles. We could have also said that a rectangle is a 
parallelogram with four right angles, since and quadrilateral 
with four right angles is also a parallelogram (because their 
opposite sides would be parallel).



Properties of Rectangles I

Keep in mind that all of the figures in this section share 
properties of parallelograms. That is, they all have

(1) opposite sides that are parallel,

(2) opposite angles that are congruent,

(3) opposite sides that are congruent,

(4) consecutive angles that are supplementary, and

(5) diagonals that bisect each other.



Properties of Rectangles II

Now, let's look at the properties that make rectangles a special 
type of parallelogram.

(1) All four angles of a rectangle are right angles.

(2) The diagonals of a rectangle are congruent.



Rhombuses or Rhombi

Definition: A rhombus is a quadrilateral with four congruent 
sides.

Similar to the definition of a rectangle, we could have used the 
word "parallelogram" instead of "quadrilateral" in our definition 
of rhombus. Thus, rhombuses have all of the properties of 
parallelograms (stated above), along with a few others. Let's 
look at these properties.



Properties of Rhombi

(1) Consecutive sides of a rhombus are 
congruent.

(2) The diagonals of a rhombus bisect pairs 
of opposite angles.

(3) The diagonals of a rhombus are 
perpendicular.



Squares

Definition: A square is a parallelogram with four congruent sides 
and four congruent angles.

Notice that the definition of a square is a combination of the 
definitions of a rectangle and a rhombus. Therefore, a square is 
both a rectangle and a rhombus, which means that the 
properties of parallelograms, rectangles, and rhombuses all 
apply to squares. Because squares have a combination of all of 
these different properties, it is a very specific type of 
quadrilateral.



Quadrilateral Hierarchy (So Far)



Example 1
Identify as rectangle, rhombi or square.

RHOMBUS RECTANGLE SQUARE



Example 2

Find the value of x given rectangle ABCD.



Example 3

What must the value of y be in order for 
rhombus PQRS to be a square?



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.4



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.4



Trapezoids and 
Kites
Lesson 7.5



Lesson 7.5 Objectives

The student will be able to…

1. Recognize and apply properties of trapezoids.

2. Recognize and apply properties of kites.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Trapezoids

Definition: A trapezoid is a quadrilateral with exactly one pair of 
parallel sides.



Trapezoid Midsegment

The segment that connects the midpoints of the legs of a 
trapezoid is called the midsegment. This segment's length is 
always equal to one-half the sum of the trapezoid's bases, or



Isosceles Trapezoid

Definition: An isosceles trapezoid is a trapezoid whose legs are 
congruent.

(1) A trapezoid is isosceles if and only if the base angles are congruent.

(2) A trapezoid is isosceles if and only if the diagonals are congruent.

(3) If a trapezoid is isosceles, then its opposite angles are supplementary.

Not Isosceles Isosceles



Kites

Definition: A kite is a quadrilateral 
with two distinct pairs of adjacent 
sides that are congruent.



Kite Properties

(1) The diagonals of a kite meet at a right angle.

(2) Kites have exactly one pair of opposite angles that are 
congruent.



Example 1

Find the value of x.



Example 2

Find the value of y in the isosceles trapezoid.



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.5



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.5



Area of Triangles 
and Quadrilaterals
Lesson 7.6



Lesson 7.6 Objectives

The student will be able to…

1. Find the area of triangles.

2. Find the area of parallelograms.

3. Find the area of trapezoids.

4. Find the area of kites.

5. Find the area of circles.



Virginia SOL Standard G.9 and G10

G.9 The student will verify characteristics of quadrilaterals 
and use properties of quadrilaterals to solve real-world 
problems.

G.10 The student will solve real-world problems involving 
angles of polygons.



Area of Triangles

Example:



Area of Parallelograms

Example:



Area of Trapezoids



Area of Kites

NOT ON FORMULA SHEET!

𝐴 =
1

2
(𝑑1× 𝑑2)

*WORKS FOR RHOMBUS TOO!



Area of Circles



Area of Composite Figures I



Area of Composite Figures II



Guided Practice

Practice this now by completing the guided practice problems: 
Worksheet 7.6



Independent Practice

To practice this and solidify your learning please complete 
Homework Set 7.6



Unit 7 Complete
Mr. Andrew Volk Spring 2014


