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Lab 1: Shaking the shot
Introductory Chemistry Spring 2010
Objective: To explore the conversion of mechanical energy to thermal energy.
Background: Can energy be created and/or destroyed? Explain and give an example in the space below.


Materials: 1 shot shaker containing metal shot, 1 cap with attached thermometer, 1 cup with 100ml of cool water, paper towels, and a timer.
Procedure:  
1. Prepare a table for shaking the shot: 
	Trial #
	Shaking time
	Initial Temp. in ° C
	Final Temp. ° C
	∆T
	Average ∆T

	1
	30s
	
	
	
	------------------

	2
	30s
	
	
	
	-------------------

	3
	30s
	
	
	
	

	4
	20s
	
	
	
	-------------------

	5
	20s
	
	
	
	--------------------

	6
	20s
	
	
	
	

	7
	10s
	
	
	
	--------------------

	8
	10s
	
	
	
	------------------

	9
	10s
	
	
	
	



2. Place the cap with the attached thermometer on the shot shaker. Make sure that the thermometer bulb is surrounded by the metal shot. Record the initial temperature of the shot in °C. 
3. Replace the thermometer cap on the shot shaker with the regular cap and snap the lid tightly. Then, while holding the cap on with your thumb, shake the vial as fast as you can for 30s.
4. Quickly exchange the regular cap of the one with the thermometer attached and record the highest temperature reached as the final temperature of the metal shot. Be patient: the thermometer reading rises slowly even after you stop shaking.
5. Calculate the ∆T (change in temperature) by subtracting the initial temperature from the final temperature. 
6. Repeat steps 2-5 for trials 2 and 3. Calculate the average ∆T for the three trials by adding up the ∆T for trials 1-3 and dividing by the number of trials. (Note--The shot vial may need to be cooled in a water bath if initial temperature is  more than 2 °C over room temperature).
7. Repeat steps 1-6, except this time shake the shot for 20s.
8. Repeat steps 1-6, except this time shake the shot for 10s. 




Analysis and Conclusion (Use a separate sheet of paper & Use complete sentences)
1. Reflect. Describe why it takes time for the temperature to rise after you have stopped shaking the shot in terms of heat and temperature. Use complete sentences

2. Reflect. Describe any possible sources of error in your experiment and explain how each would have affected results.

3. Analysis. Using your group’s average data for the three different shaking times, make a graph of shaking time vs. change in temperature. (below)

4. Reflect. Describe the relationship between shaking time and temperature change as precisely as you can.

5. Apply. What temperature change would you expect if you shook the shot for 15s? 70s? What did you base your estimation on?

6. Extend. Write a paragraph explaining what you learned about energy, heat and temperature using the following vocabulary from the chapter and previous knowledge: conservation of energy, thermal energy, mechanical energy, kinetic energy, potential energy, and average kinetic energy.
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