Transforming Energy
Everything you do involves a change of energy from one form to another. When you bounce a basketball, potential energy changes to kinetic energy to keep the ball bouncing. Electrical energy is transformed into radiant energy when you flip a light switch.
Friction is a force that converts kinetic energy to thermal energy when two objects rub against one another. Friction converts some of the kinetic of a moving match into thermal energy. This thermal energy causes the temperature of the match head to increase until chemicals in the match head catch fire. Friction also changes kinetic energy to thermal energy when the space shuttle returns to earth. As the shuttle speeds back through the atmosphere, air molecules rush against it. Friction converts kinetic energy from the shuttle into thermal energy. The underside of the shuttle becomes so hot that it must be covered with special heat-resistant tiles to keep from burning up.

In this activity, you will use a Temperature Probe to look for evidence that friction causes an energy transformation when you shake sand in a jar.
	What You’ll Investigate
	Goals
	Materials

	
	
	

	•
How can friction cause an energy transformation to occur when you shake a jar of sand?

•
What evidence suggests that an energy change has occurred?


	Collect data on energy transformations.
Measure the temperature of a solid.

Compare the temperature before and after shaking a solid.
Calculate any change in temperature that occurs.


	Data-collection interface
TI-83 Plus or TI-84 Plus graphing calculator
link cable

EasyData application
Temperature Probe

hot mitt or gloves (2)
sand (250 mL)

clean, plastic jar (approx. 1 L with screw top lid)

timer


Safety Precautions

•
Always wear safety goggles and a lab apron. 

•
Extinguish all flames before beginning this activity. 

•
Wash your hands before leaving the laboratory.

Pre-Lab

1.
What is kinetic energy?

2.
Describe how friction produces an energy transformation that makes your hands feel warm when you rub them together rapidly.
3.
Hypothesize what energy transformations will occur when you shake sand in a jar. How is friction between the sand particles related to this?
4.
Why is it important to wear gloves while holding the jar during shaking and temperature readings?

Part A: Preparing for Data Collection
1.
Turn on the calculator. Connect the Temperature Probe, calculator, and data-collection interface as shown in Figure 1. 

2.
Set up EasyData for data collection

a. Start the EasyData application, if it is not already running. 
b. Select [image: image1.png](File)



 from the Main screen, and then select New to reset the application.
Figure 1
Part B: Collecting Data

1.
Fill the plastic jar about ¼ full of sand.

2.
The calculator screen should display the room air temperature measured by the Temperature Probe. Write down the room air temperature in the Data Table.
3.
Place the Temperature Probe into the sand, as shown in Figure 1 and allow it to sit undisturbed for about one minute. Select [image: image2.png](Start |



 to begin the data collection. After 10 seconds the averaged temperature reading will be displayed. Write down the temperature in the Data Table, as the start temperature. Select [image: image3.png]


 to return to the Main screen.
4.
For the next six minutes you will alternate shaking the closed jar of sand for one minute and then measuring the sand temperature during the next minute. Tighten the lid securely on the jar. Put on a pair of gloves and pick up the jar. Always hold the jar with two gloved hands.

5.
Shake the jar vigorously (hard) for one minute.

6.
Remove the jar’s lid and place the Temperature Probe into the sand. After about 30 to 45 seconds, select [image: image4.png](Start |



 to begin the data collection. After 10 seconds the averaged temperature reading will be displayed. Write down the sand’s temperature in the Data Table. Select [image: image5.png]


 to return to the Main screen.
7.
Repeat Steps 5 – 6 three times.
8.
Select [image: image6.png][ Quit )



 and then select [image: image7.png]


 to quit the EasyData application. A message indicates that the collected data has been stored in calculator lists. Turn off the calculator.
Cleanup and Disposal

1.
Disconnect the calculator, Temperature Probe, and data-collection interface.
2.
Clean and return all equipment as directed by your teacher and answer the ​questions on the following page.

Data Table: Sand Temperature (Insert Table)
Conclude and Apply

1.
Compare the sand temperature readings. Describe and change.
Student answers will vary depending on how hard they shake the jar and the material in the jar. The sample data shows an increase of 2.6°C. They should observe in increase in temperature.
2.
Suggest a possible explanation for your observations.
Friction transformed kinetic energy of the sand into thermal energy, which heated the sand.
3.
As you shook the jar of sand, chemical energy from the food you ate changed to kinetic energy in your muscles. This, in turn provided kinetic energy to the sand. In the space below, create a concept map showing the series of energy transformations from the food you ate to the thermal energy released to the air.
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4.
How do you think your results would change if you shook the sand faster? How would the results change if you shook the sand longer? Explain.

Shaking the sand faster would cause the sand to warm more quickly. Shaking the sand longer would increase the amount of kinetic energy converted to thermal energy, increasing the final temperature.
5.
A meteor is a meteoroid that falls through Earth’s atmosphere. Based on the results you obtained in this experiment, explain why a meteor appears as a streak of light in the night sky.

Friction between the meteor and molecules in air transforms kinetic energy from the meteor to thermal energy. The meteor burns up because of the tremendous increase in temperature. We see the burning meteor as a streak of light.
