Discrepant Event – Flying Floating Water

A lesson in air pressure
Grade 5, Cluster 4 – Weather

5-4-01: Use appropriate vocabulary related to their investigation of weather.  

Include: weather, properties, volume, pressure, air masses, fronts, weather instrument, severe weather, forecast, accuracy water cycle, climate terms related to public weather reports, and cloud formations.

5-4-04:  Describe properties of air.

Include: has mass/weight and volume, expands to fill a space, expands and rises when heated, contracts and sinks when cooled, exerts pressure, moves from areas of high pressure to areas of low pressure.

1. Materials required

A plastic cup

Water

5” x 8” note card

2. Safety concerns

Not applicable

3. Commentary (Experiential)

a. Review air pressure concepts

“What can you tell me about air pressure?”

“How do you think high air pressure effects air movement?”

“How would low air pressure effect air movement?”

b. Prediction

“What do you think would happen if I was to take a glass of water and hold it upside down?”

· Demonstrate, over sink

“Was anyone surprised by what happened? Why?”

“What do you think will happen if I do the same thing, but this time there is a piece of paper on top of the glass? Why?”

· Demonstrate.  With a half-full plastic cup, place note card centered on top of cup, applying slight pressure, to the card and invert.

“WOW!”

“Did anyone think that would happen?”

“Why do you think that happened?”

4. Explanation (Understanding)

a. Diagram on the board

Draw a diagram showing the cup and water, illustrating air and water particles, showing their speed and movements.  

Draw a second diagram, illustrating the air particles with paper on top of the cup, when it is inverted showing their speed and movements.  Explain that the slow moving air has high pressure, and when the cup is inverted, the high pressure keeps the water in place.  Since objects only move from areas of high pressure to areas of low pressure (Bernoulli’s Principle), the high pressure in the room pushes on the paper holding the water in the cup.

b. Demonstration with group of students

Needed:

Students

Tape an area on the floor to represent the cup

Bed sheet to represent the paper

Assign roles to students:

4-5 as air particles

4-5 as water particles

Role-play previous demonstration

5. Bloom’s Taxonomy (Consolidating)

a. Knowledge:

Describe what you learned today in your Science Journal using the diagram off the board.  Write out Bernoulli’s Principle, and how it relates to the discrepant event.

b. Comprehension:

Individual Demonstration – The Blow Test

Needed:

Many strips of paper

Students hold the strip of paper below their mouth and blow down along the strip.  

“Describe what direction will the paper move.”

Discuss why.

The paper moves up instead of down because blowing on the paper creates low pressure above the paper, causing it to move upward.  

How does the experiment effect or relate to the weather?

c. Application

It has been warm, sunny and clear for many days.  Travis decides to go camping.  Travis is listening to the radio before going and hears that a low-pressure system is moving into his area.  Examine what kind of weather he can expect.

Potential Answers:

Travis can anticipate a windy, possibly raining day, because, the high-pressure system is being replaced by a low-pressure system.  This exchange causes increased winds due to the pressure difference.  Air rises near low-pressure areas. As air rises, it cools and often condenses into clouds and precipitation.

d. Analysis

How is the “flying floating water” similar to the “blow test?”

e. Synthesis

How many ways does Bernoulli’s Principle affect the weather (low-pressure systems, changes in weather)?

f. Evaluation

Have students fold a regular sheet of paper into an inverted “U”.  Place “U” upside down on the table, and have students decide what will happen when they blow underneath the structure, explanations should be justified using Bernoulli’s Principle.

For Further Information

http://www.usatoday.com/weather/tg/wlowpres/wlowpres.htm
http://www.billnye.com/flash.html?flashtarget=flash.html&noflashtarget=noflash.html
http://tiger.coe.missouri.edu/~pgermann/DiscEvent/Gases_Air/Air_Pressure/Turned_Upside-Down/turned_upside-down.html
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