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Project 4.4.1: The Body’s Response to Exercise 

Alternate Assignment

Introduction

In Lesson 4, you will combine your knowledge of power and movement to explore how the body responds to exercise. How do the body’s resources fuel movement within the body and of the body as a whole? During exercise, nearly every one of your body systems helps divert energy to the muscles and meet the demands of intense activity. The coordination of your systems helps your body return to homeostasis even after miles of running or hours of basketball. 

ATP is the energy molecule of the body. We know the structure of the molecule and what happens chemically to release energy, but let’s take a deeper look into how our body produces this key resource. Because ATP is so important to the body, there are actually three routes our body uses to assemble this precious resource. The ATP that you have floating around in your system will only provide fuel for a few seconds. Muscle cells contain a high energy molecule called creatine phosphate. The phosphate group on this molecule can be added to ADP to create a supply of ATP. However, creatine phosphate is in short supply. This system, the phosphagen system, will only supply energy to the muscle for another 8-10 seconds. Next, your body turns to glycogen, a polymer of glucose that is stored in the liver. Your cells can use a process called anaerobic respiration (the glycogen – lactic acid system) to make ATP and a byproduct called lactic acid from these glucose molecules. The process is considered anaerobic because oxygen is not required. Without oxygen, however, this process can only give you another 90 seconds worth of energy. Once your heart and lungs get into the game and oxygen makes its way to your cells, glucose can be broken down by the process called aerobic respiration. Although this process proceeds at a slower rate, aerobic respiration produces much more ATP per glucose molecule and allows for sustained physical activity. As long as fuel is present, aerobic respiration will keep you going. Your body systems work together to utilize the body’s resources and provide power to both day-to-day activities and extreme endeavors. 

In this project, you will analyze what goes on inside the human body during each stage of racing a mile. You will read the story of a runner and relate her body’s response to exercise to action in the human body systems we have discussed thus far. You will create a time line of the race that clearly shows how these systems work together to power the body to the finish as well as restore homeostasis after the race. 

Watch the two videos below and answer all of the questions.

http://www.pbs.org/wgbh/nova/body/marathon-challenge.html (50 minutes)
http://www.teachersdomain.org/resource/oer08.sci.life.reg.exercise/ (6 minute)
1. What does measuring oxygen consumption tell you about the fitness of an individual? 
2. Describe some of the physiological factors that contribute to an athlete's VO2 max measurement.
3. How does the body use fats, carbohydrates, and proteins during exercise/

4. Name three changes that occur in the human body as a result of exercise. 
5. List and explain connections to 4.1 joints 
6. List and explain connection to 4.2 muscles 
7. List and explain connections to 4.3 blood flow 
8. Explain how the respiratory and the cardiovascular system work together to meet the demands of the working muscle. 
9. Our body sweats to stay cool during exercise. How does this seem to counteract the action of the urinary system? 
10. List and describe at least three things a runner can do before a race to prepare the body for the demands it is about to endure. 
11. When you set out to jog five miles, your body first uses the ATP that is floating around in your system. Describe the systems that your body relies on for ATP after this point. 



	
	


