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Sum of Interior Angles

Grade 9

Materials:
Pencil

Worksheets

Calculator

Lesson Overview:


The students will conclude the formula of the sum of interior angles through a discovery process.  This process includes breaking up regular polygons into many triangles and placing on a chart the number of sides for each polygon, the number of triangles made from diagonals, and the total number of interior degrees. Then they will complete a guided notes worksheet and solve various problems similar to those on the Math A Regents Exam.

Lesson Objectives:

· The students will discover the formula for the sum of the interior angles of a polygon.

· The students will solve and analyze Math A type questions using the formula for the sum of interior angles.

New York State Standards:

· 3A: Use addition, subtraction, multiplication, division, and exponentiation with real numbers and algebraic expressions.
· 4A: Represent problem situations symbolically by using algebraic expressions, sequences, tree diagrams, geometric figures, and graphs.
Anticipatory Set:

· Place a precut triangle in front of the student and ask the student what the sum of the interior degrees of that triangle?

· Then hand the precut square to the student and ask the student the sum of the interior degrees? 

· If they answer correctly, ask them how they arrived at their answer.  If their response follows along the same thinking that they saw two triangles in the square and added 180 +180, then proceed to the developmental activity.

· If they do not answer correctly, hand the student another triangle so they have two and instruct the student to play with the triangles and the square.  We want them to place the triangles on top of the square and notice that a square is made of two triangles.  Therefore 180 + 180 = 360 and that is the sum of interior degrees for a square.
Developmental Activity: 

· Have the students look at the polygons and ask them to define a polygon, (A Polygon is a many sided figure.  It has the same number of angles as sides). Also inquire if the know the names of the shapes or if they know any characteristics of the shape? (That all the sides are equal and all the angles are equal so they are regular)  

· Then have the students fill out the information they’ve acquired from the anticipatory set on the chart. 
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Direct the students to do the same process they did with the square with all the rest of the polygons.  Except instead of placing the triangle on top of the shape instruct the students to start from one vertex (A) and draw diagonals to all the other vertices. Here is an example: 

(A worksheet is attached with

all the polygons on it).

“http://regentsprep.org/Regents/math/poly/LPoly1.htm”

· Then have the student count the triangles that were formed and have them fill out the chart.  You may need to follow along with the student to make sure they don’t make a mistake.  If there are many students in your group then feel free to draw the regular polygons on the whiteboard or chalkboard to determine how many triangles are in a polygon.  

· The students may need help with the n-sided polygon, so if they’re not sure explain how “penta” means 5 and “hexa” equals 6 so n-sided = “n” sides

· Once you’ve completed the table ask them if there is a rule or a formula, which can be used to predict the sum of interior angles. If they are having difficulty start with the relationship of the # of sides and the # of triangles created.  For example:

 
Notice that a pentagon has 5 sides, and that you can form 3 triangles by connecting the vertices.  That's 2 less than the number of sides. Lets look at the other regular polygons. (Since they notice the same relationship) It must be the same principle for all polygons.  If we represent the number of sides of a polygon as n, then the number of triangles you can form is (n-2).  Since each triangle contains 1800, that gives us the formula: 180(n-2).
· Then have them test their formula and plug in the number of sides to see if it works, compare the # they got with the formula and what they got when they counted the triangles and then added up all the 180’s.

· Work the students through the two example problems of when the formula would be used.

· If there is enough time the students can move onto the practice problem worksheet.

Closure:

· Have the students teach you what the formula is.  Our goal is for them to have a thorough understanding that you can break most regular polygons up into many triangles to derive the sum of the interior angles.  Listen for an explanation of what “n” represents and key concepts like “I saw a pattern after filling out the table.”

Assessment:
· The students will also be formally assessed by the five-problem practice worksheet. Our goal is for them to correctly complete 4 out of 5.  Make sure you do not take the hand out with the table of values, just the practice worksheet.
Answers to the Example Problems:

1. 1080

2.  6

Answers to Practice Problems:

1. c

2. b

3. a

4. a

5. b

Name: ________________

Sum of Interior Angles of a Polygon
	Name of polygon
	Number of sides
	Number of triangles made by diagonal(s)
	Total number of interior degrees

	triangle
	
	
	

	square
	
	 
	 

	pentagon
	
	 
	 

	hexagon
	
	 
	 

	septagon
	
	 
	 

	octagon
	
	 
	 

	nonagon
	
	 
	 

	decagon
	
	 
	 

	n-sided polygon
	
	 
	 


“http://regentsprep.org/Regents/math/poly/LPoly1.htm”
Examine your table!  Can you determine a rule or a formula, which can be used to predict the sum of the interior angles of any polygon?  What is it?

	FORMULA =


Check:

Example 1:  Find the number of degrees in the sum of the interior angles of an octagon. 

An octagon has __ sides.  So n = ___.  Using our formula from above, 180(n – 2), substitute the number of sides and use order of operations to find the number of degrees! 
Example 2:  How many sides does a polygon have if the sum of its interior angles is 7200 ?

     Since, this time, we know the number of degrees, we set the formula above equal to ____, and solve for n.





 180(n-2) = 720
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Name: _____________

Practice with Sum of Interior Angles

1. The sum of the interior angles of a hexagon equals:
a. 360º

b. 540º

c. 720º

2.  How many degrees are there in the sum of the interior angles of a nine sided polygon?

a. 1080º

b. 1260º

c. 1620º

3. If the sum of the interior angles of a polygon equals 900º, how many sides does the polygon have?


a. 7

b. 9

c. 10

4.  How many sides does a polygon have if the sum of its interior angles is 2160º?

a. 14

b. 16

c. 18
5. What is the polygon called if the sum of its interior angles equals 1440º?
a. octagon

b. decagon

c. dodecagon

 1.



2.




3.
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4.



5.




6.
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7. 





8.
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