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Chapter 6:

Problems: Exploring Area

This file contains a selection of problems related to Chapter 6.  These may be used when making up exams.

Finding Area

· These are some of the ways we have been finding areas of geoboard figures:

A = (Inside pegs) + 1
Sean’s Method
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A = (Inside pegs) + 2 


Pick’s Formula



Four different geoboard figures are given below.   You are to work out the area of each of these figures using a different method from the list above on each one.  Be sure to name the method you use and fully show your work along with any needed explanation.
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(a) Do this by some method.

   Method Name:

   Show method:
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(b) Do this by another method.

   Method Name:

   Show method:
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(c) Do this by another method.

   Method Name:

   Show method:
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(d) Do this by another method.

   Method Name:

   Show method:

· Here are some ways we have discussed for calculating areas on a geoboard:


i)    Area =  (Inside pegs) + 1

ii) Area =  (Inside pegs) + 2
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iii)  

[image: image9.wmf]

iv) 

Choose one of these methods and (a) illustrate the method with an example, (b) describe the conditions where the method works, and finally (c) give an example where the method does NOT work.  


(a) Make up an example on the geoboard below and 

show how the method works.
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(b) What conditions on a geoboard figure are needed in order for this method to work? 



Describe:


(c) Give an example below where the method does NOT 

work.  Your example:
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· The area of the figure below is 5 ½ . Use three different methods to show how to find the area.  Be sure to name each method and show how it works.
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a)  
Method Name:


Show method:
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Method Name:


Show method:
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c)
Method Name:


Show method:

· Use Pick’s formula to figure out the area of this figure. (Show your calculations)
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· Two groups of figures are given below.  Write the value of the area inside each figure.  Then, for each group, name the type of figures which are in the group, and describe a “special” method for finding the areas.
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Type of figures:


Special Area Method:
 

[image: image17.wmf]b) 
Type of figures:



Special Area Method:
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Alternate sets:
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· Sean’s Story and fat dot paper.

During class, we learned about Sean’s way to find the area of a geoboard figure using fat dot paper.  Using the figure below, illustrate Sean’s way of finding area.  Be sure to fully describe the method.  
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Alternate sets :
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Analyzing Area

· One of the methods which we have been using to find the area of a geoboard figure is the following:

(Choose between two alternatives)
Method:  The area is the number of inside pegs plus one, i.e.,

Area = (Inside Pegs) + 1.

Alternate Method:  The area is the number of edge pegs divided by 2 minus one, i.e.,


[image: image67.wmf]
(a)
On the geoboard below make up an example where this methods works for finding the area.

[image: image30.wmf]                                                         

(b)
Describe the conditions on a geoboard figure for this method to work. 

Your Description:

(c)
On the geoboard below make up an example where the method above does not work.

[image: image31.wmf]
· Several students were describing their way of seeing the relationship between the number of edge pegs for a skinny tile shape and the area. 

[image: image32.wmf]       


Four descriptions of a relationship are given below.    

      
Circle  Y  if the description is consistent with the 

    
examples above.   Circle  N  if it is not.

a. ( Y or N ) “Subtract two from the number of edge pegs and divide the new number by 2.  This gives the area.”

b. ( Y or N )  “Double the area and then add one to get the number of edge pegs.”

c. ( Y or N ) “Each time the area goes up the edge pegs go up by two.”

d. ( Y or N )  
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· Listed below are some of the methods we have used to figure areas:


i)    Area =  (Inside pegs) + 1

iii) Area =  (Inside pegs) + 2
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iii)  

[image: image34.wmf]

iv) 

Three figures are given below.  Under each figure, the methods given above are listed.  After each method, either:


    --  circle Yes if the method works for finding the area.


    --  circle No and give a reason why the method does 

       not work for finding the area.
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 (a)  i)  
Y or N


If No, give a reason:





ii)
Y or N



If No, give a reason:



iii)
Y or N
If No, give a reason:

iv)
Y or N
If No, give a reason:
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(b) 
i)  
Y or N


If No, give a reason:




ii)
Y or N



If No, give a reason:



iii)
Y or N
If No, give a reason:

iv)
Y or N
If No, give a reason:
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(c) 
i)  
Y or N


If No, give a reason:




ii)
Y or N



If No, give a reason:



iii)
Y or N
If No, give a reason:

iv)
Y or N
If No, give a reason:

· On the dot paper below, draw two figures where the area is two more than the number of inside dots.

[image: image38.wmf]
· The area of the geoboard figure below is obtained by adding 1½  to the number of internal dots.
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Internal Dots = 1





Area = 2 ½ 

(a)  On the geoboard below, give another example of a figure for  which this method works.  

[image: image40.wmf]
(b)
Clearly describe conditions on figures for which the 


area is the number of inside pegs plus 1½ . 

· On the geoboard below, draw a figure for which Pick’s formula does NOT work.

[image: image41.wmf]
· Make up two different examples of geoboard figures which are skew quadrilaterals and which have an area of 5.  Put your examples on the two geoboards given below.

[image: image42.wmf][image: image43.wmf]
​​​​​

Describe as carefully as you can the kinds of figures for which the relationship “Area equals inside pegs plus 1” holds:

Your Description:
True or Not?

[image: image44.wmf]
·               For the following statements 

· If true, simply write true, or

· If false, write false and draw an example showing the statement is false.

· Any two figures on a geoboard which have Area = 4 



must have the same perimeter.

· The area of a skew hexagon is always the number of insides pegs plus 2.

· If two geoboard figures have the same perimeter, then they will always have the same area.

[image: image45.wmf]
Alternate statements:

   Set 1

· If a skinny tile shape has an even number of edge pegs, then the perimeter is equal to the number of edge pegs.

· Pick’s formula will work for every geoboard figure.

· If a skew octagon has 10 edge pegs and 3 inside pegs, then it has an area of 6.

   Set 2

· A skew geoboard figure can never be a tile shape.

· If a skinny tile shape has an area of 5, then there are 12 edge pegs. 

· The area of any skew geoboard figure is the number of inside pegs plus 1.

Possible?
· For each of the following statements, decide if it is possible or not. 

· If it is possible, write POSSIBLE and draw a picture.

· If it is not possible, write NOT and give a reason.
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A skinny tile shape that has 10 edge pegs and an area of 6.

[image: image47.wmf]A skew figure that is also a tile shape.

[image: image48.wmf]
A skew octagon where the area is 4½.

[image: image49.wmf]
Alternate Statements:

[image: image50.wmf]
A geoboard figure where you can find the area using 2 different methods.

[image: image51.wmf]
A skinny tile shape that has an area of 9 and 20 edge pegs. 

[image: image52.wmf]A tile shape with one inside dot and an area of four.

[image: image53.wmf]   

A skinny tile shape where the number of edge pegs is not equal to the perimeter.

[image: image54.wmf]A geoboard figure where Pick’s formula does not work.
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A skinny tile shape with an area of 6½ .

Conditions
[image: image56.wmf]
· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where the perimeter is equal to the number of edge pegs.

Your Sentence:

[image: image57.wmf]
· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure with an area of 
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Your Sentence:
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· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure with an area equal to the number of inside pegs plus 1.

Your Sentence:

[image: image59.wmf]
· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure with an area equal to the number of inside pegs plus 2.

Your Sentence:
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Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where there are only 2 pegs on each side and these are the end pegs.

Your Sentence:

· [image: image61.wmf]Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where the area is always a whole number, no fractions.

Your Sentence:

[image: image62.wmf]
· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where the perimeter is not equal to the number of edge pegs.

Your Sentence:

[image: image63.wmf]
· Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where the area is equal to the number of inside pegs plus three.

Your Sentence:

· [image: image64.wmf]Write a complete and true sentence 
containing the following statement and conditions under which it is true.

Statement:  A geoboard figure where the area is equal to the number of edge pegs divided by 2.

Your Sentence:

Miscellaneous
· [image: image65.wmf]On the geoboard below, draw an example of a skew quadrilateral.

​​​​​

Completely and clearly describe what a skew quadrilateral is:

· [image: image66.wmf]Circle those shapes that are tile shapes from the figures below.

· How many different skinny solid tile shapes with area 4 are there?  (For  this problem, we will consider 2 shapes to be the same if they are congruent.)  On the dot paper below, draw just one example of each type.

The number of possible shapes is ________.

· Carolyn was telling the class about something she was experimenting with:  “I was making up skinny tile shapes.  For the examples I looked at, if the area was 4, then the perimeter was 10.  I was wondering if the perimeter was always 10 for skinny tile shapes with area 4?

Help Carolyn out by trying some of your own examples.  When you have made up your mind, then either:

(a)  if you think the perimeter is always 10, then draw     2 supporting examples on the dot paper below.

(b)  if you think the perimeter can be different than 10, then draw one counterexample on the dot paper below.


[Teacher’s NOTE:  This problem can also be used without the word “skinny”.  This will make the problem not true.]

Alternative geoboard figures to choose from:
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