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EDLF 345

Understanding Atmospheric Pressure Through the Use of a Digital Barometer

Key Principle


Atmospheric pressure is the pressure exerted by the mass of the column air over a certain point.  Students will conduct an investigation in which changes in pressure due to elevation are calculated utilizing the most appropriate tools. (ES. 1) 

Equipment

· latex balloon

· balance scale

· digital barometer

· metric tape

Engage

Review the fact that air is matter 

· What is matter? Matter is anything that has mass and volume

· Demonstration: Tape an empty balloon to a scale and weigh it, then blow the balloon up with air, tape it back down to the scale and weigh it again. (Balloon should weigh approximately 0.5 grams more blown up than deflated). Ask the students - what properties of air does this demonstrate? It demonstrates that air has mass/weight and takes up space/has volume.
· What does the air above you press against?  

· The weight of the air above, is pressing down on everything beneath it.  We saw that in the demonstration that air has mass and thus it is effected by gravity.  In fact mass*gravity = weight.  Gravity pulls the mass of air toward the earth. Atmospheric pressure is defined as the pressure exerted by a  mass of air over a given point.

Explore

After reviewing the fact that air has mass and volume, the students will take digital barometers to four pre-selected locations around the campus which represent four different elevations (number of points can be adjusted depending on time allotted for the activity). Atmospheric pressure readings from the barometer should be recorded at each.  Two of the readings should be taken outside of the school building, one at the lowest point on school grounds, the other at the highest.  The other two readings should be taken on two consecutive floors within the building.  The distance between the floors, from landing to landing, should be recorded using a metric tape.  

Explain

Upon returning to the classroom the students should examine their data and answer the questions for the following scenarios (these questions can be answered independently, in small groups or aloud in an organized classroom discussion):

Questions:

·   Which location had the greatest atmospheric pressure?

·   Which location had the smallest atmospheric pressure?

·   Explain why you think this is.

Answers:

· The reading taken at the lowest point on the school grounds had the greatest atmospheric pressure.

· The highest point on campus had the lowest atmospheric pressure.

· The column of air above the lowest point had a greater mass then the column over the highest point.  The greater mass of air weighs more thus it creates a greater pressure at the point.

Next, instruct the students to use the remaining two readings and the distance between the two floors of the school to determine how much atmospheric pressure changes for every meter of air.  Pair students with the child next to them and attempt to work out the problem without further instruction.  After a few minutes ask for volunteers to explain how they went about solving the problem.

Correct Response: 

1st floor height = 0 m 

2nd floor height = x m 

1st floor pressure = s mb.

2nd floor pressure = r mb.

distance between floors = x m

change in pressure = (s-r) mb

change in pressure per meter = (s-r) mb/x m

**change should be approximately 0.1 mb per meter
Elaborate
Place the students in groups of 4 or 5 based on where they are sitting.  Present them with the following questions to discuss as a group for 5-10 minutes and then discuss with the class.  

· Why couldn’t you feel the changes in pressure at the different locations today?  The changes in pressure were very small and over very small distances. (as could be seen in the rate of pressure change over one meter)
· When can you feel changes in pressure?  When you go up in an airplane or down in a pool/body of water, sometimes before or after a storm.

· Why is that situation different? Those are large changes in pressure over sometimes very large distances.  Water has a much greater mass then air and thus you don’t have to go as far down in water to feel the pressure change.  
