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Lab # _____ Investigating the Effects of Exercise on Respiration
Introduction:


In multicellular organism (humans, for example), specialized organs and systems are used to exchange the gases involved in respiration with the external environment.  The function of the respiratory system is to take oxygen (O2) into the body and to release carbon dioxide (CO2) and water (H20) from the body.  The presence of carbon dioxide can be detected with the testing solution (indicator) bromthymol blue (BTB).  A change of color from blue to yellow indicates the presences of acidic carbon dioxide.  
Purpose:


In this investigation you will learn how to detect the presence of carbon dioxide with the indicator bromthymol blue (BTB).  You will see that people produce carbon dioxide while breathing.  You will also discover the effect that exercise has on the amount of carbon dioxide produced.

Problem:


How can the release of carbon dioxide be determined?  How is the production of carbon dioxide affected by exercise?

Materials:
600 mL BTB solution


drinking straw



250 ml beaker
Classroom clock with second hand

Procedure:
Part A

1. Pour 100 mL of BTB solution into a 250 mL beaker.
2. Have your partner be timekeeper.  With your straw, breathe out normally into the BTB solution until it turns pale yellow.  Your partner should be timing how long this takes. CAUTION: Be careful not to suck the solution into your mouth.
3. In the Data Table, record the time in seconds takes to turn the BTB solution pale yellow under Trial 1 (At Rest).

4. Repeat steps 1-3 for Trials 2 and 3.  Make sure you empty out your solution and refresh it after each trial.

5. Calculate the Average time it takes to turn the BTB solution pale yellow for the 3 trials.
Part B Note: The same person from part A MUST do part B
1. Pour 100 mL of BTB solution into a 250 mL beaker.

2. Stand up and exercise for 1 minute (ie: jumping jacks, running in place)

3. After you have exercised for 1 minute, immediately begin to breathe out with your straw, into your beaker with BTB solution until it turns pale yellow.  Have your partner be timekeeper.  Your partner should be timing how long this takes. CAUTION: Be careful not to suck the solution into your mouth.
4. In the Data Table, record the time in seconds takes to turn the BTB solution pale yellow under Trial 1 (After Exercise).

5. Repeat steps 1-3 for Trials 2 and 3.  Make sure you empty out your solution and refresh it after each trial.

6. Calculate the Average time it takes to turn the BTB solution pale yellow for the 3 trials.
Data Table:

Time (sec) it Takes to Turn BTB Pale Yellow

	
	At Rest
	After Exercise

	Trial 1


	
	

	Trial 2


	
	

	Trial 3


	
	

	Average Time

(sec)
	
	


Analysis and Conclusions:
1. In Part A, did it take other students the same amount of time to turn the solution from blue to yellow?  If not, why might their times be different?

2. What effect does exercise have on the amount of carbon dioxide released from the lungs? 
3. Why does exercise cause you to breathe faster (discuss in terms of blood pH)

4. What are some benefits of exercise to your body?

5. Create a bar graph of Average time (sec) it takes to turn BTB pale yellow vs. Activity Level.
