Physics - Lafargue


Name: ________________________________________ Date: _______________ Period: _____

Energy – Hewitt Chapter 9

Muscle Up Lab (20 pts)
Muscle Up!

Purpose: To determine the power that can be produced by various muscles of the human body.

Materials:

stairs

stopwatch

meterstick

200 g mass

3 machines (3 humans)

Discussion:


Power is usually associated with mechanical engines or electric motors.  Many other devices also consume power to make light or heat.  A lighted incandescent bulb may dissipate 100 watts of power. The human body also dissipates power as it converts the energy of food to heat and work.  The human body is subject to the same laws of physics that govern mechanical and electrical devices.


The different muscle groups of the body are capable of producing forces that can act through distances.  Work is the product of the force and the distance, provided they both act in the same direction.  When a person runs up stairs, the force lifted is the person’s weight, and the distance is the vertical distance moved – not the distance along the stairs.  If the time it takes to do work is measured, the power output of the body, which is the work divided by the time, can be determined in watts.

Hypothesis:

Which person in your group do you think will be the most powerful?

Procedure:

Choose two of the activities below to be performed by at least two members of your group.

Lift a mass with your wrist only, forearm only, arm only, foot only, or leg only.


Do push-ups.


Run up stairs.


Jump with or without weights.

For each activity, record the force in Newtons, the distance in meters moved against the force, the number of repetitions (reps), and the time in seconds required.  (A time interval of 100 s is convenient, but you don’t have to stick to that.)  Then calculate the work done and the power in watts.

Lifting a mass

1. Lifting a mass requires you to work against the force of gravity.  You need to know the weight of the mass you are lifting.  Remember, weight = mass * acceleration of gravity (g=9.81 m/s2)

2. To find your maximum power output for this activity, try to lift the mass as quickly as possible (don’t hurt yourself!).
Push-ups

1. The force you are lifting is your weight.  Convert your weight in lbs to your mass in kg (2.2 lbs = 1 kg).  Then, FW = mg.

2. The distance is the vertical distance the person’s body is raised.  If the person does not start touching the floor, then the distance between their lowest point and the floor doesn’t count!

Running up stairs

1. The force is the weight of the person in Newtons, and the distance is the vertical distance of the stairs.  

2. You may wish to get a slight running start in order to find your maximum power on the stairs.  Use the handrails and BE CAREFUL.
Jumping

1. If you add weights to yourself while jumping, be sure to include those as well as your weight in the force.

2. Don’t get fancy with your feet.  You can bend your knees while jumping and landing, but for a good distance measurement, don’t tuck your feet behind you while jumping.  Just jump normally and have your lab partner measure the height of your jump.

	Activity: 
	Mass (kg)
	Weight Force (N)
	Distance (m)
	Time (s)
	Work (Joules)
	Power (Watts)
	Power (hp)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	

	Activity: 
	Mass (kg)
	Weight Force (N)
	Distance (m)
	Time (s)
	Work (Joules)
	Power (Watts)
	Power (hp)

	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	


Analysis and Conclusions:

1. Convert the power output (Watts) of each student to horsepower (hp).  (1 hp = 746 Watts)

2. How did increasing the mass of the machine (student) influence the power output?  Why do you think this is so?

3. Some students are able to perform the activities more rapidly than others.  How does increasing the speed of the activity influence the power output?

4. Which machine (student) did the most work in the class?  (Support your answer.)

5. In which activity done by your class was the largest power produced?  Which muscle groups were used in this activity?

6. Did the activity that used the largest force result in the largest power produced?  Explain how a large force can result in a relatively small power.
