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Warm Planet, Cold Planet

Grade 5 Pre-visit Activity
Guiding Question: 

How do the sun and the atmosphere affect the temperature on Earth?

KY Core Content 

SC-M-1.3.4 The Sun is a major source of energy for changes on the Earth’s surface.  The Sun loses energy by emitting light.  A tiny fraction of that light reaches Earth, transferring energy from the Sun to Earth.

SC-M-2.1.6 Earth is surrounded by a relatively thin blanket of air called the atmosphere.  The atmosphere is a mixture of nitrogen, oxygen, and trace gases that include water vapor.  The atmosphere has different properties at different elevations.

The Big Ideas

Earth and the Universe

Energy Transformations

Context

The gases in the Earth’s atmosphere help keep the Earth warm.

A planet needs an atmosphere to keep it warm.

The energy in sunlight is the source of most of the energy available to us on Earth, regardless of what form the energy takes.

The Activity:

Summary:

· The Sun is an enormous furnace.  Every second, tons of matter in the Sun is converted to energy through nuclear fusion.

· Students will learn that a covering that allows light to enter but slows the loss of heat will cause an object to become warm, like the Earth’s atmosphere.

Materials

· Two thermometers

· Two identical glass jars

· Clear plastic wrap

· Clock/ Timer

· Paper

· Pen

Procedure:

1. Place a thermometer into each of the two identical jars.  

2. Cover one jar with plastic wrap and leave the other jar uncovered.

3. Record the temperatures in both jars.

4. Place both jars next to each other in a windowsill on a sunny day. 

5. Set the timer for fifteen minutes.

6. After fifteen minutes, check the temperature of both thermometers.  Record this information.  Compare the temperatures of the two jars.

7. Set the timer for fifteen more minutes.  

8. After fifteen minutes (a total of thirty minutes in the sunlight), check the temperature of both thermometers.  Record this information.

9. Remove the jars from the windowsill and place them somewhere away from the sunlight.  

10. Set the timer for ten minutes.

11. Read and record the temperatures of both of the jars every minute for another ten minutes.

12. Compare how quickly the temperatures of the two jars fall.

What to Look for (Results)

The temperature in the covered jar will increase at a faster rate the temperature in the uncovered jar.  When you remove the jars from the sunlight, the temperature in the covered jar will decrease at a slower rate.

What’s happening here?

The science behind it-
The jar with the plastic wrap warmed faster and to a higher temperature than the jar without the plastic wrap.  The plastic wrap allowed the light to enter, and it helped keep the heat inside.  The other jar had no covering to hold in the heat.  When you took the jars out of the sunlight, the one covered with the plastic wrap stayed warmer longer, again because the plastic wrap helped to keep in some of the heat.  The gases in the Earth’s atmosphere act in a similar manner.  They allow sunlight in and help the Earth keep some of the heat.  A planet without an atmosphere is usually cold because it loses heat quickly, just like the jar without the plastic wrap covering it.  

Suggested Extensions 

Students record the two temperatures and explain the differences between them.  What does this information tell you about the energy from the Sun?  What does this information tell you about the Earth’s atmosphere as it relates to the Sun?

Suggested Assessment
Have students write an explanation of this phenomenon in a more familiar situation:  Your family is going shopping on a sunny day.  What can you do to make the car more comfortable when you return?  Explain how your answer relates to the Warm Planet, Cold Planet investigation.

Critical Response Questions

· What do you think that the temperature in both jars would be if you used kept them in the sunlight for one hour?  Why?

· What do you think that the temperature in both jars would be if you kept the in the windowsill for one hour on a cloudy day? Why?

Resources

· http://www.history.rochester.edu/class/solar/solar.htm 

· http://www.eere.energy.gov/RE/solar.html

· http://www.energyquest.ca.gov/story/chapter15.html

· http://www.nrel.gov/clean_energy/solar.html

