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 "How Does Licking Change Things?"




In this activity, you will determine the average and instantaneous rate of change of radius, of volume  ADVANCE \d 16

 ADVANCE \u 16and of the surface area  ADVANCE \d 16

 ADVANCE \u 16 of a spherical lollypop as it is consumed.

 Procedure
CIRCUMFERENCE

1.  Use dental floss to measure the circumference of the Lollypop and record it in the table provided.  

2.  Put the LollyPop in your mouth and suck it for 30 seconds.  Stop at the end of the thirty second 

     interval and measure the circumference of the LollyPop using the dental floss.
3.  Record your measurement in the table given. 

4.  Repeat steps 2 & 3 as many times as possible. Be sure to suck in an even manner, and with the same enthusiasm from one round to the next.

RADIUS

5. Calculate the radius and record it in each table, for each time.


    Show one sample calculation:  recall: 
[image: image1.wmf]r
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6.  Graph the Radius versus Time and find the equation of the line of best fit.  Use the calculator and 
     use a linear regression.  Explain why you might expect a straight line.

WINDOW:






Xmin=


Xmax=


Xscl=


Ymin=


Ymax=


Yscl=


Xres=
7.    Find the first differences for the radius values in your table (do both columns). Describe what they 
      represent. 
8.   What is the slope of your line in 6? What does the slope represent? 
9.  What is the average rate of change of the radius from the start to the end? From 30 seconds to                  

90 seconds? From 150 seconds to 300 seconds?

10. Using the table, what is the instantaneous rate of change of radius at time 30 seconds? 60 seconds? Etc.

LollyPop Table (Radius)

	Time

(seconds)
	Circumference

(cm)
	Radius

(cm)
	First differences of radius

(cm/30 seconds)
	First differences of radius

(cm/ second)
	Instantaneous rate of change at time ____

	0
	
	
	
	
	

	
	
	
	
	
	

	30
	
	
	
	
	

	
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	90
	
	
	
	
	

	
	
	
	
	
	

	120
	
	
	
	
	

	
	
	
	
	
	

	150
	
	
	
	
	

	
	
	
	
	
	

	180
	
	
	
	
	

	
	
	
	
	
	

	210
	
	
	
	
	

	
	
	
	
	
	

	240
	
	
	
	
	

	
	
	
	
	
	

	270
	
	
	
	
	

	
	
	
	
	
	

	300
	
	
	
	
	

	
	
	
	
	
	

	330
	
	
	
	
	

	
	
	
	
	
	

	360
	
	
	
	
	

	
	
	
	
	
	

	390
	
	
	
	
	

	
	
	
	
	
	

	420
	
	
	
	
	

	
	
	
	
	
	


VOLUME

LollyPop Table (Volume)

	Time

(seconds)
	Radius
(cm)
	Volume
(cm3)
	First differences of volume
(cm3/30 seconds)
	First differences of volume
(cm3/ second)
	Instantaneous rate of change at time ____

	0
	
	
	
	
	

	
	
	
	
	
	

	30
	
	
	
	
	

	
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	90
	
	
	
	
	

	
	
	
	
	
	

	120
	
	
	
	
	

	
	
	
	
	
	

	150
	
	
	
	
	

	
	
	
	
	
	

	180
	
	
	
	
	

	
	
	
	
	
	

	210
	
	
	
	
	

	
	
	
	
	
	

	240
	
	
	
	
	

	
	
	
	
	
	

	270
	
	
	
	
	

	
	
	
	
	
	

	300
	
	
	
	
	

	
	
	
	
	
	

	330
	
	
	
	
	

	
	
	
	
	
	

	360
	
	
	
	
	

	
	
	
	
	
	

	390
	
	
	
	
	

	
	
	
	
	
	

	420
	
	
	
	
	

	
	
	
	
	
	


1. Given the Volume of the Sphere, 
[image: image2.wmf]3
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, calculate the Volume at each 30 second time interval.  Show   

    one model calculation here. Place your value in the chart.
2.   Find the first differences for the Volume values in your table (do both columns). Describe what they 

      represent. 

3. What is the average rate of change of the Volume from the start to the end? From 30 seconds to 90 seconds? From 150 seconds to 300 seconds?

4. Using the table, what is the instantaneous rate of change of Volume at time 30 seconds? 60 seconds? Etc.

SURFACE AREA
LollyPop Table (Surface Area)

	Time

(seconds)
	Radius
(cm)
	Surface Area
(cm2)
	First differences of Surface Area
(cm2/30 seconds)
	First differences of Surface Area
(cm2/ second)
	Instantaneous rate of change at time ____

	0
	
	
	
	
	

	
	
	
	
	
	

	30
	
	
	
	
	

	
	
	
	
	
	

	60
	
	
	
	
	

	
	
	
	
	
	

	90
	
	
	
	
	

	
	
	
	
	
	

	120
	
	
	
	
	

	
	
	
	
	
	

	150
	
	
	
	
	

	
	
	
	
	
	

	180
	
	
	
	
	

	
	
	
	
	
	

	210
	
	
	
	
	

	
	
	
	
	
	

	240
	
	
	
	
	

	
	
	
	
	
	

	270
	
	
	
	
	

	
	
	
	
	
	

	300
	
	
	
	
	

	
	
	
	
	
	

	330
	
	
	
	
	

	
	
	
	
	
	

	360
	
	
	
	
	

	
	
	
	
	
	

	390
	
	
	
	
	

	
	
	
	
	
	

	420
	
	
	
	
	

	
	
	
	
	
	


1. Given the Surface Area of a Sphere, 
[image: image3.wmf]2
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, calculate the Surface Area at each 30 second time interval.
    Show one model calculation here. Place your value in the chart.
2.   Find the first differences for the Surface Area values in your table (do both columns). Describe what they 

      represent. 

3. What is the average rate of change of the Surface area from the start to the end? From 30 seconds to 90    

    seconds? From 150 seconds to 300 seconds?

4. Using the table, what is the instantaneous rate of change of Surface Area at time 30 seconds? 60 seconds? 

    Etc.
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