
Honors Biology 
Muscle Fatigue Lab            
 
Background 
 
Cells require a constant source of energy to carry out their life functions.  Chemical pathways 
break down materials and release energy through catabolic chemical reactions.  The chemical 
reactions of respiration, both aerobic and anaerobic, transfer the energy stored in food 
(glucose) molecules to ATP. You use ATP molecules to capture and release small amounts of 
energy to fuel a variety of bodily functions like moving your muscles. 
 
Problem 
 
What happens metabolically when your muscles become fatigued and can’t access ATP rapidly 
enough? 
 
Investigation 
 
Your team (2 persons) will need a clothespin, and elastic, and a timing mechanism. 
 
Perform the following tests.  One person on the team will perform the tests and the partner will 
record the results. Record your data in the following data tables. Then switch roles. 
 

Test 1 Using a clothespin without an elastic, open the clothespin with your 
index finger and thumb as many times as possible in 6 trials, no rest 
between trials in each 15 second trial. 

 
 Record the number of times you opened the clothespin for each 15 

second trial in Test 1 Data Table. 
 
Test 2 Using a clothespin with an elastic wrapped around it, repeat 6 trials, no 

rest between trials, for 15 seconds each trial. 
 
 Record the number of times you opened the clothespin for each 15 

second trial in Test 2 Data Table. 
 

Test 3 Using a clothespin without the elastic and a 15 second rest between 
each trial, repeat 6 trials, for 15 seconds each trial. 

 
 Record the number of times you opened the clothespin for each 15 

second trial in Test 3 Data Table. 
 
Test 4 Using a clothespin with the elastic with your hand held straight up in the 

air, repeat 6 trials, no rest between trials, for 15 seconds each trial. 
 
 Record the number of times you opened the clothespin for each 15 

second trial in Test 4 Data Table. 
 



Data Table 
 

Test 1 – Without elastic     Test 2 – With an elastic 
 

Trial Number Number of Times 
Opened Clothespin 

Trial 1: 15 seconds  

Trial 2: 30 seconds  

Trial 3: 45 seconds  

Trial 4: 60 seconds  

Trial 5: 75 seconds  

Trial 6: 90 seconds  

 
 
 
 
Test 3 – Rest and without an elastic 
 

Trial Number Number of Times 
Opened Clothespin 

Trial 1: 15 seconds  

Trial 2: 30 seconds  

Trial 3: 45 seconds  

Trial 4: 60 seconds  

Trial 5: 75 seconds  

Trial 6: 90 seconds  

 
 
 
 
 
 

Trial Number Number of Times 
Opened Clothespin 

Trial 1: 15 seconds  

Trial 2: 30 seconds  

Trial 3: 45 seconds  

Trial 4: 60 seconds  

Trial 5: 75 seconds  

Trial 6: 90 seconds  

 
 
 
 
Test 4 – With an elastic, hand in air 
 

Trial Number Number of Times 
Opened Clothespin 

Trial 1: 15 seconds  

Trial 2: 30 seconds  

Trial 3: 45 seconds  

Trial 4: 60 seconds  

Trial 5: 75 seconds  

Trial 6: 90 seconds  

 
 
 

 
 
 
 



 
 
Muscle Fatigue Lab Analysis 
 
1. Construct a line graph that includes all 4 tests.  Place the trial number on the X-axis and the number 

of times the clothespin was opened on the Y-axis.  Include the following: 
 

 Title that is representative of the data shown   

 Labeled x-axis 

 Labeled y-axis 

 Include a key for your line graph 
 
2. What is the independent variable? What is the dependent variable? 

 
3. Did the person conducting the trials experience muscle soreness while conducting these trials? 

Explain what causes this muscle soreness. 
 
4. Write the balanced equation for lactic acid fermentation. Include the number of ATP molecules for 

anaerobic respiration. 
 
5. Explain the difference between the results obtained in Test 2 versus Test 3. Why was there a 

difference? 
 
6. Humans and other animals use lactic acid fermentation to generate ATP in times of oxygen debt. 

Explain what happens metabolically when your muscles become fatigued and can’t access ATP 
rapidly enough.  Use appropriate scientific terminology to support your analysis. 


