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In this activity you will investigate how the weight of a number of coins changes as you increase the number of coins.

Part I. Preliminary Questions

1. Identify the Independent variable and the Dependent variable, and provide a brief explanation justifying your answer._____________________________ ___________________________________________________________ ___________________________________________________________

2. What is a reasonable domain and range for this experiment? ______________ 
____________________________________________________________
Part II. Collection of Data
Complete the table using pennies only.

	Number of pennies
	
	
	
	
	
	
	
	
	

	Weight
	
	
	
	
	
	
	
	
	


3.  (a) What is the type of correlation in this experiment? _____________

    (b) What is the weight of zero pennies according to the computer?_________

4. What should be the weight of zero pennies? Justify your answer___________ ___________________________________________________________ Get your teacher’s approval to continue.

Teacher Initials______

5. Calculate the Rate of Change in this experiment.


6. In your own words describe what the rate of change represents in this problem. 

______________________________________________________________________________________________________________________

7. Suppose you placed larger numbers of coins in the cup. 

(a) The following question is so you can validate your answers in questions 5 and 6. Therefore it is important that you are honest with yourself!  You will not be penalized for having the wrong answer.

(A) At random grab a hand full of pennies, place them in the cup, measure its weight, and record the weight. __________ 

(B) Based on your knowledge of rate of change, how many pennies should be in the cup?____________________

(C) Check your answer by physically counting the pennies and record the number of pennies.________

(D) If your answers for the previous two questions match, then continue to the next part.  Otherwise, double check your answers to questions 5 and 6.   If you need help ask your teacher.

(b)  Based on your knowledge of rate of change, estimate what the weight will be if you place 60 pennies in the cup. 


(c)  Estimate the weight if you use  80 pennies.

8. (a) How many pennies would you have to place in the cup for the force to be 0.5 N?



(b) How many pennies would you have to place in the cup for the force to be  0.65 N?

9. How would this relationship change if you used nickels instead? quarters?   
   Explain. ______________________________________________________

____________________________________________________________

____________________________________________________________

Part III. Changing the initial weight in the problem.
As you recall, in Part II you observed how the weight changed as you increased the number of coins in the cup.  If you remember, you had no coins in the cup at the beginning of the experiment. Therefore, your initial weight should have been zero (it is possible yours was something very close to zero if not zero!). 

Repeat the experiment from Part II but you will place 4 quarters in the cup before you add the pennies. 

Complete the table for this experiment:

	Number of pennies
	
	
	
	
	
	
	
	
	

	Weight
	
	
	
	
	
	
	
	
	


10. Determine the Rate of Change and compare it to the Rate of Change in 

part II. Explain your findings.____________________________________ ___________________________________________________________ ___________________________________________________________ ___________________________________________________________

11. Explain how the relationship between the weight and the number of pennies       changed by adding the 4 quarters to the cup. How is this going to affect your      answers in question 7a and 7b?____________________________________   ___________________________________________________________ ___________________________________________________________

12. What would be your new answers to questions 7b and 7c? ________________


13. Write the two equations obtained from the data collected in the space provided below.  Round numbers to 3 decimal places.

(a) Equation in Part II: _____________ (b) Equation in Part III:_____________

14. Explain what is different in the two equations and why.  _______________

__________________________________________________________ __________________________________________________________

15. How is the graph of the second equation different from the first equation? What part of the equation do you suppose caused that change? Justify your answer. _____________________________________________________ ___________________________________________________________ ___________________________________________________________

16. What would be the new equation if you were to place 6 quarters in the cup at the beginning instead of 4, and how would that affect the new graph?_______ ___________________________________________________________ ______________________________________________________________________________________________________________________ ___________________________________________________________
Open the file called Weight of Money.


Follow the instructions in the text box to collect your data.


Complete the table provided below.





Open Graphical Analysis  and copy the data you collected in Part II. Label this as Pennies for the dependent variable.


Add a third column and record the data you collected in Part III. Be sure to label this new column as PQ (Pennies and quarters) 


On the graph window, double-click on the dependent variable and check both pennies and PQ on the Y-Axis Setup.


Click on Analyze and select Automatic Curve Fit, and select linear from the list of functions. Click OK.


Again, click on Analyze and select Automatic Curve Fit, but change to �Data Set 2 on the “Perform Fit on…” arrow.








Click the Zero button.


Add the 4 quarters.  When the cup stops moving, click the Collect button, then the Keep button, and enter 0 in the popup box for the number of pennies in the cup.  Click OK.


Add five pennies. Wait for the weight to stabilize and click Keep, typing 5 in the popup box.


Continue adding 5 pennies and recording the force until you have a total of 40 pennies in the cup.  When you type the numbers in the popup box, count only the PENNIES.
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