
Name ___________ Class ________ 

Chapter 17 The Atmosphere: Structure and Temperature 

Determining How Temperature 
Changes with Altitude 
Introduction 

Date _____ 

Investigation 17 A 

The atmosphere is divided into four layers based on temperature: the 
troposphere, the stratosphere, the mesosphere, and the 
thermosphere. The temperature in the lower 12 km of the atmosphere 
decreases with altitude. However, at altitudes from about 12 to 45 km, 
the temperature increases. 

In this investigation, you will explore the temperature changes in 
Earth's atmosphere as altitude increases and investigate what causes 
these temperature changes. 

Problem 
How does the temperature of Earth's atmosphere change with 
altitude? ! 

Pre-Lab Discussion 
Read the entire investigation. Then work with a partner to answer the 
following questions. 

1. Posing Questions Write a question that summarizes the purpose 
of this investigation. 
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ame ______ ____ Oas _______ Oat _____ 

Materials (per group ot students) 

ru1 r or straight dge 
col red p ells 

tracing pap 
R W'C 12 in the DataBank 

Procedure 
1. Carefull study the Atm ph ric Temperature Curve sh wn in 

R urce 12 

2. U ing tracing paper and th ruler, trac urc 12. 
3. Use th ruler to draw in the line for th tropopa , stratopause, 

and me pause. Label each line. U nee ary, use your tbook as 
a reference. 

4. Label the tropo phere, mesosph re, stratosphere, and 
therm sphere. 

5. Shad in each sec · on. Use a different color for each section. 

IAnalysis and Conclusions 
1. Using Graphs What is the approximate temperature of the 

atmosphere at each of the following altitudes? 

10km;------ °C 

50 km:------- °C 
80km: ______ °C 

2. Using Graphs How does the temperature change with al! 'tude in 
the troposphere? 

3. Drawing Conclusions What causes the temperature cfiange in the 
troposphere? 

4. Using Graphs Ho does the temperature change with altitude in :c 
"" ,....the trat phere? 
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5. Drawing Conclusions What causes the temperature change in the 
stratosphere? 

6. Using Graphs How does the temperature change with altitude in 
the mesosphere and thermosphere? 

7. Drawing Conclusions Explain the temperature change with 
altitude in the thermosphere. 

8. Calculating If the average normal temperature decrease with 
altitude in the troposphere is 6.5°C/km, calculate the approximate 
temperature at 6,000 m if the surface temperature is 16°C. Show 
your work. 
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