The Contest!

        You just arrived at the aquatic center. You have been anticipating this event for months.  The announcer directs all participants to enter the pool. You take your place among the others within the water. Upon start you submerge your head under the aqueous fluid and begin the journey you have been preparing for.  You continue to hold your breath for several minutes; you even think that you have broken a personal record. When you can no longer withstand withholding oxygen from your cells any longer, you emerge from the water and take a deep breath only to discover that you were not the last one.  It hit you like a ton of bricks… you did not win. You begin to question, was the contest fair?     Let’s Experiment!
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Lung Capacity Lab
Materials:
Balloon
tape measure

calculator


Procedure:

1.
Read all steps of the procedure before beginning.  After each step has been read a second time and 
has been performed, make a check mark next to each step.

2.
Stretch your balloon out several times by pulling on it.  Fill it with a small amount of air and stretch it 
again.  Then rest for a minute or two.
3.
Take a deep breath and blow into the balloon.  Exhale as much air as possible.  When you take the 
balloon away from your mouth, hold the open end tightly so that no air escapes.  

4.
Measure the circumference of your balloon in centimeters.  Write this data in the TABLE #1 for trial #1.

5.
Repeat steps 1-4 four more times.

6.
The circumference of your balloon does not give you your lung capacity.  From the circumference, we 
can find the radius, and then we can find the volume of the air in the balloon.  The volume of the air 
balloon is your lung capacity.  We must also average the lung capacities for the five trials.  You will use 

TABLE #1 & #2 to make your calculations.  
7.
Compare your lung capacity to a classmate that has a similar size and build (Comparison #1) and 1 different (Comparison #2). Record your observations in the Data Comparison Observation Box. 
Lung Capacity Lab

Hypothesis: Do you think the contest was fair or unfair? Explain your reasoning. 
Data: 
TABLE #1

	TRIAL #
	Balloon Circumference 

(in centimeters)

	1
	

	2
	

	3
	

	4
	

	5
	


TABLE #2      Calculations….You need to get a Calculator. 
	TRIAL #
	Balloon Circumference

(x)
	x/3.14 = d

(d)
	d/2 = r

(r)
	1.33 x 3.14 x r3 =V

(V)
	Liters

(Move the decimal over 3 spaces)

	Example
	45
	14.32
	7.16
	1538.82
	1.54

	
	
	
	
	
	

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	4
	
	
	
	
	

	5
	
	
	
	
	

	
	
	
	
	Average
	


Conclusion: 
Part A. Write a letter to the Underwater Contest Officials explaining why you think the contest was fair or unfair. Support your side with proof from your experiment. Be sure to include the following information in your letter.

a. Was your hypothesis supported?

a. If yes, restate your hypothesis and explain how your data supports your hypothesis.

b. If no, explain what your data indicates and create a revised hypothesis. 

b. What is meant by lung capacity?

c. What did you discover through your comparisons? Why are there differences?
d. What suggestions would you give for future contests? Would you keep things the same or make changes? What changes should be made?

Part B. You have written a 5 sentence letter to the officials of the underwater competition explaining why you think the contest is fair or unfair.  Support your side with proof from your experiment. Start letter below:

Dear Underwater Contest Officials, 

     Upon conducting my own experiment on lung capacity, I have come to the conclusion that the contest is …….

 Lung Capacity
Answer Key
	 Title:  

Lung Capacity

	Objective:  

You will be able to determine your own lung capacity and compare it to those around you.

	Research/Background info:  

Here you need information concerning the respiratory systems:

Example:

Structures within the respiratory system include: nose, trachea, epiglottis, bronchi, bronchioles, alveoli, and lungs.

The diaphragm contracts to allow the lungs to bring in air.  They relax to let the air leave (exhaling).

	Hypothesis:   

Here you need to make an educated guess as to the outcome of your lab.

Example:

I will be able to hold 1 liter worth of air.  I will be able to hold more air than Joe Schmoe because I am bigger than him.

	Materials:

ALL materials must be listed

balloon

tape measure


calculator/computer


	Safety Concerns: 

ALL safety concerns must be written:

Pencil—sharp object

​balloon—possible choking hazard   

	Procedures:  Since you did not write the procedures for this lab, all you need to write for this section is “See lab Sheet”

	DATA 

Here you must have 2 data tables:

Table 1:

TRIAL

BALLOON CIRCUMFERENCE 

(in centimeters)

1

45 

2

50 

3

48 

TABLE #2 

Volume

TRIAL #

Balloon Circumference

C/(   = d

d/2 = r

V = 4/3(()r3
cm3
liters

1

45

14.32

7.16

1538.82

1538.82

1.54

2

50

15.92

7.96

2110.86

2110.86

2.11

3

48

15.28

7.64

1867.55

1867.55

1.87

4

5

Average

1839.08

1.84

People I compared to:

Joe Schmoe --  2.6 L

Jane Doe -- 1.7 L 

Bill Nye--3.5 L


	QUESTIONS:  You must answer all questions in complete sentences.  Correct any and all answers you need to.

1.  What is meant by lung capacity?

           Lung capacity is the amount of air that one can hold in his/her lungs


2.  Who did you compare lung capacity to? (at least 3 people)

          There must be at least 3 people’s names here.
3.  Why do you think your lung capacity is different from your partner’s? Why do you think it is different than the two           

     who had similar size ?

              Any answer like size, including height, weight.  For the second part any reasonable answer like being athletic, or not 

              being athletic, asthma, or other breathing problems

4.  What are 3 factors or problems that could make someone have a smaller lung capacity than they should for the age and 

      size?
(use your textbook pages 492-494 to help you answer this question)  


              There must be 3 reasonable factors listed.   Examples of reasonable factors include:  maybe the person has breathing     

              problems like bronchitis, or asthma.  Maybe they live in a very polluted area.  Maybe they have cancer of some sor.

5.  What are 2 things that you could do to improve your lung capacity?

            Two things to improve lung capacity might be to get into shape, treat breathing problems, etc.  But there must be two     

            things listed that are reasonable.

	CONCLUSION
PART A:

Your conclusion should be written in paragraph form.

Part 1: Summary;  Part 2:  Hard Data;  Part 3: Errors; Part 4:  Plans for Use of Data

Example

         We blew up a balloon 3 times and measured the circumference each time.  From the circumference we are able to get the volume of the balloon.  We entered our information into the computer where the volume in liters was calculated.  My balloon circumferences were 45 cm, 50 cm and 48 cm.  My average volume of air was calculated at 1.84 L.  I compared my lung capacity to Joe Schmoe who had and average volume of  2.6 L, to Jane Doe who had and average volume of 1.7 L and to Bill Nye who had an average volume of 3.5 L.  Errors that could have occurred were mismeasuring or mistyping the circumferences.  With this data I am writing to the Underwater Contest Officials to let them know whether it is fair or not.

Part B:

You have written a 5 sentence letter to the officials of the underwater competition explaining why you think the contest is fair or unfair.  Support your side with proof from your experiment.

Dear Underwater Contest Officials,

       Upon conducting my own experiment on Lung capacity, I have come to the conclusion that the contest is NOT Fair.  It is not fair because different sized people have different lung capacities.  I found that the larger people have a greater lung capacity than the smaller people.   The contest would be won by all the larger people with bigger lung capacities.   If, however, there were size categories, the contest would be fair!!  

                                    Sincerely,

                                    A 7th grade science student


Data Comparison Observations: 


Comparison #1:











Comparison #2:








