[image: image1.png]@ 2.6 Practical sheet






Investigating muscle fatigue

Setting the scene 

Movement in the arm is brought about by two muscles. Contraction of the biceps bends the arm and contraction of the triceps straightens the arm. When the muscles in the arm lift objects for any length of time they will tire or fatigue.

Aims

In this practical you will: 

· investigate the effects of the contraction of the biceps and triceps in moving the arm 

· investigate the effects of resting muscles on fatigue.

You will be working scientifically to:

· consider health and safety
· make and record observations and measurements 

· present observations and data using tables and graphs

· interpret observations and data to draw conclusions.

Safety

· You will need to rest your elbow on a smooth surface such as paper, and have something to protect your hand during the practical such as a towel on the desk. 

Equipment and materials

· 1 kg mass/bag of sugar/other weight
· stopwatch

· protective material

Prediction

How do you think rest will affect the rate of fatigue in the antagonistic muscles of the arm? 
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Method

1
Place a 1 kg mass in your hand.

2
Lift the mass as many times as possible in 3 minutes.

3
Your hand must always touch the desk at the beginning of each lift.

4
The mass must always touch the shoulder at the end of the lift.

5
Test 1: Record the number of lifts in each minute for 3 minutes without rest.

6
Test 2: Repeat, but take a 30-second rest between each minute.

7
Test 3: Repeat, but take a 1-minute rest between each minute.

Results 

	Condition of subject
	Number of times mass lifted

	
	1st minute
	2nd minute
	3rd minute

	No rest
	
	
	

	30 second rest period
	
	
	

	1 minute rest period
	
	
	


Questions

1
Name the muscle which bends the arm at the elbow. 

2
Name the muscle which straightens the arm at the elbow. 

3
Explain why these muscles are called ‘antagonistic’ muscles. 


4
State which test showed the greatest level of fatigue. 

5
Describe the pattern in the results from minute 1 to minute 3 with no rest between minutes. 


6
Describe what pattern you observe as you look at the results with increasing rest periods.



Extension 

1
Show your data with a bar chart containing grouped sets of bars. 

2
Explain what is happening to the muscle as the exercise continues. 


3
Explain what is happening to the muscle as the rest period increases. 


4
Explain in detail why both the biceps and triceps are needed to bring about 
movement at the elbow. 
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