Transforming Energy

Purpose

Students will observe the transformation of kinetic energy to thermal energy by vigorously shaking a container of sand. Students will use the CBL 2 unit and a Temperature Probe to collect data.

Time Requirements

one 45-minute class period

Advance Preparation 

•
Install the EasyData application on the calculators.

•
Set up the data-collection interfaces and Temperature Probes prior to class to allow additional time for multiple trials or to allow students to do a lab extension.

•
Bring the sand into your classroom the day before the lab day so it will be at room temperature.

Safety Information

Remind students to hold the jar with two hands. Extinguish all flames before beginning this activity.

Teaching Tips

•
Before the lab, briefly discuss the concept of energy and ask students to give examples. Students should be able to describe kinetic, potential, chemical, radiant, and thermal energy.

•
Have students think of ways that energy changes form. For example, a lightbulb changes electrical energy to radiant and thermal energy.

•
Ask students to define friction. Explain that friction transforms kinetic energy to thermal 


energy. Have them demonstrate this by rubbing their hands together, first slowly and then quickly. They will notice that the faster they move their hands, the warmer their hands feel.

•
Members of each lab group may take turns shaking the jar. Some members may become tired and not shake the jar consistently during the entire shaking period.

Extensions

•
Students can modify the lab to test the shaking of different materials and observe how the temperature changes compare. Materials such as dirt, small gravel (aquarium gravel), flour, sugar, or water may be used in place of sand. Extinguish all flames in the lab before testing powders such as flour.

•
Students could also do a comparison: shake, rattle, and roll the same material to investigate which method transfers more energy.  

Pre-Lab Answers

1.
Kinetic energy is the energy an object has due to its motion.

2.
As you rub your hands together, friction between their surfaces converts the kinetic energy of your moving hands into thermal energy, making your hands feel warmer.

3.
Answers will vary. Students may hypothesize that the temperature of the sand will increase as friction transforms kinetic energy from the moving sand into thermal energy.

4.
It is important to wear gloves so that your hands do not transfer thermal energy to the jar.

