 

This lab is designed to help you understand the difference between work and power. To do this you’ll calculate the work required to move your body up a flight of stairs walking and running.  Then you will then calculate your power output for each trial.  

SAFETY NOTES: 
This lab will require you to “run up the stairs”. Move only as fast as you feel is safe. Check the path and make sure it is clear. Don’t hurt yourself or others. If you have any health concerns about this activity, please let me know, and I will provide some data for you to use. 

MATERIALS: 
Meter stick 

Stopwatch 

PROCEDURE: 

1. The equation for work is force times displacement. As you will be lifting your weight, and weight is a force, we must get your weight in newtons. To do this, multiply your weight in pounds by 4.448 newtons/pound and enter the information in the data table. This is the force part of force times distance. If you don’t want to use your real weight or don’t remember your weight, you can make something up. 

2. Next we need to get the distance part of force times displacement. Go to the stairwell and measure the height straight up to the next landing. 

3. Compute the work you do moving yourself up the stairs by multiplying the force by displacement (your weight in newtons x the height of the stairs). Enter this value into the data table. 

4. Using the stopwatch, time the time it takes you to walk up the flight of stairs. Enter this time in seconds in the data table   Repeat this step to collect two additional trials.

5. Repeat step 4 but “run up the stairs” as fast as it is safe to do so. Enter this time in the data table.  Repeat this step to collect two more trials.
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EQUATIONS:

Work = Force x displacement x cos (
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DATA:

Student 1 Name:

	Trial
	Force 

(newtons)
	Displacement (meters)
	Time to Climb

(seconds)
	Work

(joules)
	Power

(watts)

	Walking

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	

	Running

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	


Student 2 Name:

	Trial
	Force 

(newtons)
	Displacement (meters)
	Time to Climb

(seconds)
	Work

(joules)
	Power

(watts)

	Walking

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	

	Running

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	


Student 3 Name:

	Trial
	Force 

(newtons)
	Displacement (meters)
	Time to Climb

(seconds)
	Work

(joules)
	Power

(watts)

	Walking

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	

	Running

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	


Student 4 Name:

	Trial
	Force 

(newtons)
	Displacement (meters)
	Time to Climb

(seconds)
	Work

(joules)
	Power

(watts)

	Walking

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	

	Running

	1
	
	
	
	
	

	2
	
	
	
	
	

	3
	
	
	
	
	

	Average
	


CALCULATIONS: Show one sample calculation for each type of calculation you perform:

Weight (newtons)

Work (joules)

Power (watts)
CONCLUSIONS:
1. Which student generated the most power?  What does this mean?

2. How does the speed with which a student runs up the stairs affect the student’s power output?  Be specific.

3. 760 watts is equal to one horsepower.  Convert the power output during your most powerful trial into horsepower.  

4. The electric meter measures the power consumption of your home.  The electric company bills you for each kilowatt-hour you consume.  What is a kilowatt-hour?  What does it measure (use dimensional analysis)?  

5. Incandescent bulbs are often described by their power output.   What does it mean when we describe a bulb as a 40-watt bulb?

Name___________________________
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