RISING WATERS!!!

Demonstrating Effects of Air Pressure
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Activity Summary: 
Air is not just something we breathe! It is made of countless gas particles that bounce around and exert force upon everything on earth. This physical force—known as air pressure, plays an important role in many of the natural phenomena that we observe, such as storm systems and convection currents in the atmosphere. Air pressure exists everywhere around us and its effects are clearly observable. While air is invisible to the naked eye, we can still infer the existence of air pressure by a simple experiment. This activity will show how air will behave when there’s an imbalance in the air pressure that acts upon an object.

Subject: 

Science: Unifying Concepts and Processes, Earth and Space Science, Physical Science 

Grade Level: 

Target Grade: 8 

Upper Bound: 8 

Lower Bound: 6

Time Required: 10 minutes

Activity Team/Group Size: 2-4 students

Reusable Activity Cost Per Group [in dollars]: $6

Expendable Activity Cost Per Group [in dollars]: $1 
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Parent Lesson Plan(s): 

This activity is a stand alone activity, though it can be easily modified to be used with any relevant module.
Activity Plan:
1.  Place a small piece of clay on the bottom of the candle.

2. Place the candle in the middle of the pan; make sure the clay will keep the candle in place.

3. Light the candle (Supervision required)

4. Use a cotton swab to stir several drops of food coloring into the water until it turns a dark color.

5. Pour the water into the pan.

6. Place a small piece of clay on the rim of the jar.

7. Turn the jar over and position it over the candle.  (The piece of clay on the rim of the jar should provide a way for water to move in and out from the jar).

8. Observe.


Activity Closure:
Students should see the candle extinguish.  Also, water from around the jar will rush inside and flow up into the jar.  


Assessment: 

Ask students why the candle went out. (All the oxygen in the jar was used up)
Ask students why water rushed into the jar. (This is due to the lack of air pressure in the jar once the oxygen is used up, so outside air pressure forces water to rush inside to compensate.)

Learning Objectives: 

Science
8.1 (A) Demonstrate safe practices during field and laboratory investigations

8.2 (D) Communicate valid conclusions

8.7 (A) Demonstrate how an object is affected by unbalanced forces

Prerequisites for this Activity: 

Students should understand the concept of air pressure, and realize its effects on weather and everyday life.
Materials List: All materials can be found at a local grocery store.
Round aluminum pie pan
1 tall, thin, clear jar

Matches/Lighter

Clay

Candle (1-2” high)

1 cup of water

Food coloring

Cotton Swab

Safety Issues:
Please take the proper precautions when using matches or a lighter to light the candle.  Once the candle is lit, keep the proper distance from the flame. Students should wash their hands thoroughly with soap and water once the activity is complete.
Activity Extension:

The movement of air to compensate for the lowered pressure inside the jar is representative of how air behaves under any pressure gradient. The movement will always be from high to low. This fact has consequences for the formation of weather systems in the atmosphere. All weather systems result from a dynamic imbalance in the temperature or pressure gradient in Earth’s atmosphere. This is briefly illustrated and discussed in the PowerPoint presentation. However, if a more detailed and technical discussion of weather system formation is desired, please make a new DLC request specifying your learning objective. A discussion of weather systems as they relate to air pressure gradients goes far beyond merely defining what air pressure is and what causes it.
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