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LAB TITLE:  HOW BIG ARE YOUR LUNGS? 

  
A. Problem:

 B. Hypothesis:

C. Data Chart: Actual Lung Capacity vs. Theoretical Lung Capacity for Lab Group 
	Name
	Height (cm)
	Max/Actual Lung Capacity (cm3)
	Theoretical Lung Capacity (cm3)

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	


D. My Theoretical Lung Capacity Calculation: (Show all work below and don’t forget the UNITS!!)

E.  Calculation for the percent error:  (Show all work and include units)

Respiratory System Activity

Directions:  Label the numbered parts of the respiratory system shown below.  Answer the first question on this sheet of paper using complete sentences.  
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We breathe in order to perform cellular respiration. What is cellular respiration and how does it contribute to the functions of the body? 

On a separate sheet of paper, describe how the circulatory system and respiratory system work together.  You must use the following words in your description.  Underline these words in your paragraph.  (You can create a flow chart with descriptions or you can write a paragraph to show the relationships between these words.)

Red Blood Cells, 
hemoglobin,
iron, 
oxygen,
carbon dioxide, 
pulmonary capillaries, 
alveoli,  
systemic capillaries,
body cells, 
glucose, 
heart, 
mitochondria, 
chloroplast, 
diaphragm.  
LAB TITLE:
HOW BIG ARE YOUR LUNGS? 

  

 PURPOSE:
To compare and contrast the greatest amount of air you can exhale in one breath with your theoretical lung capacity

MATERIALS: 
plastic lung volume bag, mouthpiece holder, mouthpiece, rubber band

DIRECTIONS:
All group members will complete a lab write-up.  Answer all questions using complete sentences; do not use the words "it" or "they" or any other such pronoun.  Restate the question in your answers.

INTRODUCTION: 

  
In order for the normal exchange of oxygen and carbon dioxide between the environment and the bloodstream to occur, it is important that the proper volume of air is inhaled and exhaled with each breath.  In this experiment, you will determine your lung volume or capacity at a resting state. 

       

PROCEDURE: 

  A.
The volume of air exhaled will be measured by filling a lung volume bag with air (calibrated in liter intervals).   All of the members of the group will perform this task.  Each student will also calculate his or her theoretical lung volume.  We will be comparing the two sets of class data.


1.
State an appropriate Problem Statement and a hypothesis for this experiment.  These should apply to the data collected by the entire class.  

  

B.
Insert the mouthpiece holder (which is a larger diameter than the mouthpiece) into the end of the lung volume bag.  Fold the bag neatly around the holder to insure the air tightness of the bag.  Leave about one inch of the holder protruding from the bag.  Loop a rubber band two times around the folded part of the bag to securely fasten the bag to the holder. 

C.
You are now ready to determine your maximum lung capacity for each group member (be sure to read this entire section before you start). You will be exhaling into the mouthpiece.  The air you breathe out will fill the lung volume bag and allow you to determine the volume of air exhaled.  The volume will be in liters at first, but you will convert liters to cubic centimeters (1 liter = 1000 milliliters and 1 milliliter = 1 cubic centimeter).  Place your mouthpiece into the mouthpiece holder.  Before you exhale into the lung volume bag, you must make sure that the bag is entirely empty of air by flattening it against your thigh with one hand and pulling it through with the other.  Fill your lungs by taking a very deep breath.  Be sure to pinch your nose closed while exhaling so that all of your breath comes out your mouth and goes into the mouthpiece.  Each group member will perform this procedure once with his or her mouthpiece.  After each student, be sure to completely empty the lung volume bag.   Two students should work together on this task while the other student(s) makes the chart for data collection.  

  
2. 
Fill out the chart on your data sheet for your group.  Each group member will record his or her name, height (to be determined one group at a time at the front of the room), actual lung capacity, and theoretical lung capacity on the chart.  

D.
When all of the group members are finished collecting their lung capacities, return the lab equipment to the correct location.

E.
Each group member will now calculate his or her Theoretical Lung Capacity.


 V = (0.041 X h) – l (0.018 X a) - 2.69 l     (Hint:  Make sure you take the absolute value where appropriate.  Also you need to work this out in stages rather than just plugging it all in the calculator at once.) 


Where V is theoretical capacity in liters, h is your height in centimeters, and a is your age in years.

3.
Each group member will neatly record his or her formula and calculations for determining theoretical lung capacity on the data sheet.  

F.
The group’s recorder will record each group member’s initials, height and lung capacities in the chart on the classroom chalkboard.  This class data will be graphed later in this lab.

G.
Each student will use their own data for their maximum lung capacity and theoretical lung capacity and calculate their “percent of difference” (sometime called “percent of error”) for the two capacities.  Each group will first need to discuss the correct way to do this calculation.  If you cannot determine or agree on how to perform the calculation, then ask your instructor for help.  


  

DATA ANALYSIS AND CONCLUSION: 

1. Using the data for the entire class, make a graph of all the students’ lung capacity.  The graph should be a point graph with the student height on the x-axis and lung capacities (Theoretical Lung Capacity should be one color and Maximum Lung Capacity should be another color) on the y-axis.  After all of the data has been plotted on the graph, add a line of best fit for each set of data on the graph.  Be sure to give the graph a title, and include a key.

2. Write your conclusion to your original problem statement and hypothesis (make sure you do everything we look for in a well written hypothesis).  Suggest possible explanations for the results you obtained in the lab today.
3. Label all the parts of the respiratory system and answer the questions on the back of the data sheet.
  

