Atmospheric Layers

Concept: Between 0 and 12 kms, the temperature decreases linearly with height.  Between 20 and 48 kms, the temperature increases linearly with height.  Between 52 and 84 kms, the temperature decreases linearly with height.  Between 92 and 500 kms, the temperature increases exponentially with height.
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Lists of Materials Needed:

Note: Each material is listed in the amount needed for one group of students.

Exploration 

Atmospheric data (provided)

Graph (provided)

Writing utensil

Activity Time Frame:

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

Environmental Setting:

This activity can be conducted in any classroom with tables or desks that can be pushed together.

PASS Standards-Physical Science:

Science Processes and Inquiry:

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.

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.

6.4 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 where in the atmosphere the temperature decreases, increases, and stays the same.
Students will be able to explain why our weather does not extend into the stratosphere.
Students will be able to explain why the temperature is so hot in the thermosphere.
Students will be able to explain what the thermosphere would feel like to us if we could stand in it.

Vocabulary terms:

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

Atmosphere- The envelope of gases that surround a planet and are held to it by the planet’s gravitational attraction.

Mesosopause- An area of constant temperature that is the boundary between the top of the mesosphere and the bottom of the thermosphere.

Mesosphere- The atmospheric layer between the stratosphere and the thermosphere.  It is a layer of decreasing temperature with height.

Stratopause- An area of constant temperature that is the boundary between the top of the stratosphere and the bottom of the mesosphere.

Stratosphere- The atmospheric layer between the troposphere and the mesosphere.  It is a layer of increasing temperature with height.

Temperature- The degree of hotness or coldness of a substance as measured by a thermometer.  It is also the measure of the average speed or kinetic energy of the atoms and molecules in a substance.

Thermosphere- The atmospheric layer above the mesosphere.  It is a layer of rapidly increasing temperature with height.

Tropospause- An area of constant temperature that is the boundary between the top of the troposphere and the bottom of the stratosphere.

Troposphere- The atmospheric layer that begins at the surface and ends at the tropopause.  It is a layer of decreasing temperature with height.

Background Knowledge:

The temperature of the atmosphere is very complicated.  It decreases, increases, and stays the same in multiple places.  Each time the direction of the temperature changes we have a new layer.  We have four main layers in the atmosphere:  troposphere, stratosphere, mesosphere, and thermosphere.  Each of these layers is separated by areas of constant temperature which include:  tropopause, stratopause, and mesopause.  In the troposphere, the layer closest to the surface, the temperature decreases.  The tropopause is above the tropopause.  The next layer is the stratosphere where the temperature increases.  The stratopause is above the stratosphere.  The temperature decreases again in the mesosphere which is the third layer.  Above the mesosphere is the mesopause.  The highest layer is the thermosphere where temperature increases rapidly. 

Additional Resources:

Web resources:

http://www.vtaide.com/png/atmosphere.htm

http://www.albany.edu/faculty/rgk/atm101/structur.htm

http://www.visionlearning.com/library/module_viewer.php?mid=107

Activity Procedures:

Students should be broken up into groups of 3 or 4. 

Each student needs Table 1 and Graph 1 which are provided.

The group members will plot the data on Graph 1.

After the data collection, the groups will draw Graph 1 on the board for the whole class to see.  (Each group should draw part of the graph.)

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

After the concept development, the students will be introduced to the proper terminology for this lab.

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

Technology Component:

To add more technology, students could use Microsoft Excel to plot the temperature change with height.

Engineering Application:

For this activity a possible engineering application could focus on the development of satellites to withstand the conditions in the thermosphere.  Students could do research on the development of the satellites and look at how these satellites help us on a daily basis.

Assessment Tools:

This experiment involves the following assessment tools

Concept application problems

Explain why our weather does not extend into the stratosphere.
Explain why the temperature is so hot in the thermosphere.
Explain what the thermosphere would feel like to us if we could stand in it.
