San Antonio Technology

In Education Coalition

Direct Variation

Proportions

Circumference vs. Diameter

[image: image1.wmf]Object

Diameter

Circumference

Circumference

/

Diameter

Lip gloss

0.63

2.00

3.20

Drum

14.00

44.00

3.14

Oats container

5.00

16.00

3.20

Coffee Cup

3.06

10.00

3.27

Soda Can

2.63

8.25

3.14

pi 

3.19

0.00

10.00

20.00

30.00

40.00

50.00

0.00

5.00

10.00

15.00

Series1


This lesson was developed under a grant funded by the United States Department of Education, Office of Education Research and Improvement.

[image: image3.emf]

[image: image4.wmf] 

 

CIRCUMFERENCE vs. DIAMETER
TEACHER NOTES

A. Student Performance Objectives -TEKS Correlation

(A.1): FOUNDATIONS FOR FUNCTIONS

     The student understands that a function represents a dependence of one quantity on another and can be described in a variety of ways.

(A) The student describes independent and dependent quantities in functional relationships.

(B) The student gathers and records data and uses data sets to determine functional relationships between quantities.

(A.7): LINEAR FUNCTIONS

 
The student formulates equations and inequalities based on linear functions, uses a variety of methods to solve them, and analyzes the solutions in terms of the situation. 

(A):  The student analyzes situations involving linear functions and formulates linear equations or inequalities to solve problems.

(C):  The student interprets and determines the reasonableness of solutions to linear equations and inequalities.

B. MATH CONCEPTS AND SETUP

  The goal of this lesson is for students to be actively involved in discovering one of the most important real-life examples of direct proportion.  The students carry out their own measurements and, through the use of a table (spreadsheet), graphing, and direct observation, discover (.  Students then use algebraic representation to predict additional outcomes.  Depending on availability, students utilize technology to enhance their learning experience.

 This activity works best in groups of three or four, but may be done individually or as a class activity.  The students should first make a record sheet for their group with the headings:



Object

   Diameter

Circumference
  After reviewing the definitions of these terms, they should carefully measure and record the diameter and circumference of at least 5 circular objects.  For circumference they can measure a string that fits around the object.  

  After recording their measurements, students should complete their worksheet or open the worksheet on the computer. On the computer, students can enter data directly into the spreadsheet.  Next they should make a graph and formulate a verbal explanation of their findings.  Figuring out the ratios of circumference to diameter and taking the average of these values will give them an approximation of pi.  They can then make an algebraic model of the relationship and make some predictions using it.  Students should realize that more accurate measurements would give them a better approximation of pi, but that they will never get pi exactly.  This is also a good time to talk about precision.

  Notes:  If your students make measurements in fractions, they can enter them directly into the spreadsheet by typing =, then the fraction (like ¾ or 9/4), and then hitting the enter key.  The fractions will be converted to decimals.  Students do not need to enter units into the spreadsheet.

C. MATERIALS


Several everyday circular objects to measure


Meter sticks or yardsticks


String

Computers (only if you use the computer worksheet) 


***Copy of student worksheet (either run off or loaded into computer)


In this activity students can either work with the computer form, where they just type the answers into the computer (1st of the worksheets) or you can run off copies from the 2nd worksheets for them.  

D.  TEACHER HELPS
  One suggestion for using this activity might be to do the first half as an in-class activity, using an Excel spreadsheet as your students measure various circular objects that you have provided.  The second half of the activity could be issued as an at-home assignment, in which the students find and measure objects around their home and calculate the circumference/diameter ratio (pi).  This would require that students have access to a calculator 

 Answer Sheet


Circumference vs. Diameter 

You may answer directly onto this page from the computer. Simply 

type in your answers in each line. When finished, do a SAVE AS into your 

folder and print one group copy for your teacher. 

1. Measure the diameter and circumference of at least 5 circular objects.  Record your results below. 

Double click on the spreadsheet to activate.

     (*** Numbers and names may differ ***)
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2. Make a graph. (You may need to move it to the side later so you can see your spreadsheet.)   Activate spreadsheet to see graph.
Highlight (click and drag with the mouse) all your number results for Diameter and Circumference in the spreadsheet above.  Go to ‘Insert’ – ‘Chart’.  Click on ‘XY (Scatter)’.  Do you want the points to be connected?

3. Describe the relationship between the diameter and the circumference of a circle.   Is it a function?

The circumference is about three times larger than the diameter.  As the diameter increases, the circumference increases.  This is a function because for every diameter there is exactly one circumference.

4. What is the independent variable?  

 What is the dependent variable? 

_                                                                                                                                              _
5. Double click on the spreadsheet to activate it again.  You will see a column labeled Circumference / Diameter.  Use a calculator to fill in these values.  Find the average of this column and give your approximation for  (.    (  ( ___3.19__
Computer Method: You can click on box D2, press =, click boxes C2 / B2, and enter to enter the formula.  Then drag the ‘fill down button’ in the bottom right corner of box D2 to enter the formula into the boxes below.) 

6.   Write a formula or an equation to show how diameter and circumference are related. ____C ( 3.14 * d_
7. Find a round object you haven’t measured yet.  Measure its diameter and predict its circumference.  Now measure the circumference. How close were you?   You may want to try this again.

Object

Diameter 
Predicted Cir.
Measured Cir.


1.
_Different_
_answers_
_will _


_occur _


2.
_            _
_           _
_        _

_          _

8. Give the approximate circumference if the circle has a diameter of :

150 cm.  
__471__
1 cm.

__3.14___
  25 cm
78.5
         0 cm.   a circle cannot have a diameter of 0__
9. What is the value of pi? __ABOUT 3.14159265__ 
10.  How close are your results to (?  __.05 LARGER__ 
11. Why aren’t they exact? __All of the object were not perfect circles.  The string was not perfectly tight.  Measurements were not exact.  Pi is an irrational number.  Etc._

12. What is the real world meaning of the slope in problem 2?  The slope of the graph is the number you have to multiply the diameter of a circle by to get the approximate  circumference, or (.

Circumference vs. Diameter 

Student Activity

You may answer directly onto this page from the computer. Simply 

type in your answers in each line. When finished, do a SAVE AS into your 

folder and print one group copy for your teacher.

1. Measure the diameter and circumference of at least 5 circular objects.  Record your results below. 

Double click on the spreadsheet to activate.
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2. Make a graph. (You may need to move it to the side later so you can see your spreadsheet.)  

 Activate spreadsheet to see graph.
Highlight (click and drag with the mouse) all your number results for Diameter and Circumference in the spreadsheet above.  Go to ‘Insert’ – ‘Chart’.  Click on ‘XY (Scatter)’.  Do you want the points to be connected?

3.  Describe the relationship between the diameter and the circumference of a circle.   Is it a function?

4.  What is the independent variable?  


 

     What is the dependent variable? 
_          

  _

5.  Double click on the spreadsheet to activate it again.  You will see a column labeled Circumference / Diameter.  Use a calculator to fill in these values.  Find the average of this column and give your approximation for  (.    (  ( _ 
 __
Computer Method: You can click on box D2, press =, click boxes C2 / B2, and enter to enter the formula.  Then drag the ‘fill down button’ in the bottom right corner of box D2 to enter the formula into the boxes below.) 

6. Write a formula or an equation to show how diameter and circumference are related.       
 ___  

     _     _
7. Find a round object you haven’t measured yet.  Measure its diameter and predict its circumference.  Now measure the circumference. How close were you?   You may want to try this again.

Object

Diameter 
Predicted Cir.
Measured Cir.


1.
_    _

_     _

_       _


_      _


2.
_    _

_        _
_        _

_      _

8. Give the approximate circumference if the circle has a diameter of :

150 cm.  
____

          1 cm.

__ _
  25 cm
       
    
          0 cm.                 _
9.  What is the value of pi? _      ___  

10.  How close are your results to (?  __






    
11. Why aren’t they exact? __       









  _   












12. What is the real world meaning of the slope in problem 2?          
















Circumference vs. Diameter 

1. Measure the diameter and circumference of at least 5 circular objects. Record your results below.

	Object
	Diameter
	Circumference
	Circumference/Diameter

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


2. Make a graph of your results. 

 

          




3. Describe the relationship between the diameter and the circumference of a circle?

4.  What is the independent variable?  





 

     What is the dependent variable?                                                                        _

5.  Use your data to calculate the ratio of Circumference / Diameter for each object you measured and enter it in the chart above. Find the average of this column.  This is your approximation of (.    (  ( ___                                                                                       

6.  Write a formula or an equation to show how diameter and circumference are related.

7.  Find a circular object you haven’t measured yet.  Measure its diameter and predict its circumference.  Now measure the circumference. How close were you?   You may want to try this again.

Object

Diameter 
Predicted

Measured 




Circumference

Circumference


1.
___  __
___   __
_             ____

_              ____


2.
__  ___
___   __
_             ____

_             ____

7. Give the circumference if the circle has a diameter of :

150 cm.  
  ____


1 cm.

_____
  25 cm
  ___

    
          0 cm.

_____
9.  What is the value of  pi? _                                      ___  

10.  How close are your results to (?  __   




                       

Why aren’t they exact? ___________________________________________________________ 

12. What is the real world meaning of the slope in problem 2?                                       
___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 

___________________________________________________________ 
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