Can You Handle The Pressure?

Concept: Atmospheric pressure decreases approximately 1mb for every 10m increase in height.

9-12th Grade Environmental Science

Fall 2007

Engineering in Practice- University of Oklahoma

Developed by Tiffani Wilke

Taught with Mrs. Daneice Foster

Tuttle High School

 Tuttle, Oklahoma

Lists of Materials Needed:

Exploration 

Number listed for a class

Barometer/altimeter instrument

Large hill or 3-4 story building

Number listed for a group

Computer with Microsoft Excel

Number listed for each student

Clipboard

Writing utensil

Calculator

Activity Time Frame:

This activity will take approximately one and a half, hour and a half class period.

Environmental Setting:

For this activity you need a large hill or building with at least 3 or 4 floors.  This will most likely require a trip to a near by location.  Once data collection has taken place, the rest of the activity requires access to computers with Microsoft Excel.

PASS Standards-Physical Science:

Science Processes and Inquiry:

1.1 Identify qualitative and quantitative changes given conditions (e.g., metric ruler, graduated cylinder, thermometer, balances, spring scales, stopwatches) when measuring objects and/or events.

1.2 Use appropriate tools (e.g., metric ruler, graduated cylinder, thermometer, balances, spring scales, stopwatches) when measuring objects and/or events.

1.3 Use appropriate System International (SI) units (i.e., grams, meters, liters, degrees Celsius, and seconds); and SI prefixes (i.e., micro-, milli-, centi-, and kilo-) when measuring objects and/or events.

3.2 Identify the independent variables, dependent variables, and controls in an experiment.

3.3 Use mathematics to show relationships within a given set of observations.

4.2 Report data in an appropriate manner.

4.3 Interpret data tables, line, bar, trend, and/or circle graphs.

4.5 Evaluate experimental data to draw the most logical conclusion.

4.8 Identify and/or create an appropriate graph or chart from collected data, tables, or written description.

6.3 Use a variety of technologies, such as hand tools, measuring instruments, and computers to collect, analyze, and display data.

6.4 Inquiries should lead to the formulation of explanations or models (physical, conceptual, and mathematical).  In answering questions, students should engage in discussions (based on scientific knowledge, the use of logic, and evidence from the investigation) and arguments that encourage the revision of their explanations, leading to further inquiry.

PASS Standards-Physics:

Science Processes and Inquiry:

2.3 Graphically classify physical relationships (e.g., linear, parabolic, inverse)

Lesson Objectives:

Students will show that atmospheric pressure decreases with height.
Students will be able to use their own data to figure out the approximate atmospheric pressure higher in the atmosphere at their particular location.
Students will be able to explain why it is necessary for commercial airliners to pressurize their cabins.
Vocabulary terms:

Altimeter- An instrument that indicates the altitude of an object above a fixed level.

Altitude- The height something is above a reference level such as sea level.

Atmospheric pressure- The pressure exerted by the mass of air above a given point.

Barometer- An instrument that measures atmospheric pressure.

Inches of Mercury- (Hg) A unit for expressing atmospheric pressure.

Millibars- (mb) A unit for expressing atmospheric pressure.  This unit is most widely used.

Background Knowledge:

The pressure at any level in the atmosphere can be measured in terms of the total mass of air above any point.  As you increase in altitude, fewer air molecules are found above us.  Therefore, atmospheric pressure always decreases with height.  This rate of decrease depends mostly on daily weather conditions.  Typically in the lower atmosphere the pressure decreases 1mb for every 10m increase in altitude.  Near the surface, air pressure decreases quite rapidly however the higher you go the slower the rate of decrease in atmospheric pressure.

Additional Resources:

Web resources:

http://www.eoearth.org/article/Atmospheric_pressure

http://kids.earth.nasa.gov/archive/air_pressure/

Activity Procedures:

Data will be collected as a class unless more than one barometer/altimeter instrument is available.
Different sites at varying heights should be chosen ahead of time.
During the exploration, different students should be given the opportunity to take altitude and atmospheric pressure measurements at different sites.
After returning from the data collection, the groups should put their data in a table on the board.

After a discussion of the data, the groups will answer questions about their data in order to reach the concept.

The teacher should discuss the results especially about the variance from their data to the typical change of atmospheric pressure with height, making sure to incorporate the appropriate terminology.

Students will then use the concept they found to solve the application problems.

Technology Component:

When doing this experiment, students should use digital barometers/altimeters, if at all possible.  

Engineering Application:

For this activity, students could research airplane designs and how lower atmospheric pressures affect materials, and structures.  They could use this research to design their own plane including materials.

Assessment Tools:

This experiment involves the following assessment tools

Concept application problems

Use data to figure out the approximate atmospheric pressure higher in the atmosphere at their particular location.
Explain why it is necessary for commercial airliners to pressurize their cabins.
