Cooling Rates: Shaq vs. Susie


Animals have different ways to keep cool in hot weather. Jackrabbits lose heat through their big ears, dogs pant, and you sweat. Body size affects cooling rate. Shaquille “Shaq” O’Neal is the 315-pound, seven-foot, one-inch center for the Los Angeles Lakers basketball team. Susie Chang is the 78-pound, four-foot, eight-inch point guard for the Milan (Indiana) Middle School Indians. Who do you think cools faster—Shaq or Susie? In this experiment, you will first predict who cools faster. Then you will do an experiment to test your prediction.


OBJECTIVES


In this experiment, you will


Predict which cools faster, a large body or a small one.


Use Temperature Probes and a computer to test your prediction.





MATERIALS


computer�
large plastic bottle�
�
Vernier computer interface�
small plastic bottle�
�
2 Temperature Probes�
hot tap water�
�
2 one-hole stoppers�
�
�






�


Figure 1


PRE-LAB PREDICTION


Which do you think cools faster—a large body (Shaq) or a small body (Susie)? Discuss this question with your group, then record your prediction in the space provided on page 23-2.


PROCEDURE


1.	Slip a one-hole stopper that fits the large bottle onto Probe 1. Slip a one-hole stopper that fits the small bottle onto Probe 2.  


2.	Connect the Temperature Probes. Start the Vernier data-collection program and open the file “23 Cooling Rates” from the Middle School Science with Vernier folder. 


3.	Fill the large plastic bottle and the small plastic bottle with hot tap water. CAUTION: Be careful not to burn yourself!


4.	Place Probe 1 into the large bottle and Probe 2 into the small bottle.  


5.	Watch the temperature readings on the screen. When they both stop rising click � to begin data collection.  


6.	When data collection is complete (data has been collected for 20 minutes), click the Statistics button, �, then click � to display a Statistics box for each probe.  


7.	Record the minimum temperature and the maximum temperature for each bottle.  


8.	Print copies of the graph as directed by your teacher.  


PRE-LAB PREDICTION


Which will cool faster—a large body (Shaq) or a small body (Susie)? 


DATA


�
Large bottle�(Probe 1)�
Small bottle�(Probe 2)�
�
Maximum temperature �
°C�
°C�
�
Minimum temperature �
°C�
°C�
�
Temperature change �
°C�
°C�
�
PROCESSING THE DATA


1.	In the space provided in your data table, subtract to find the temperature change for each bottle.


2.	Was there any difference in the cooling rates of the bottles? Try to explain the difference.  








Do the results support your prediction about Shaq and Susie?





4.	Who, Shaq or Susie, sweats more during a game? Why?  
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