Your Personal Work and Power Rating

Introduction:

Work is defined as the amount of Force times the distance moved.  Power is defined as work done per unit time. 

For this experiment, you will measure your “personal work and power” rating. Typically people have different power ratings for different tasks. Here you will measure your power and work rating for climbing stairs.

Materials:

Protractor
Meter Stick

Stop Watch

Weight Scale
Procedures:

1. Go to the Football field to the stairs.

2. Measure the total height of the stairs from the first step to the top step. Enter below.

3.  Measure the angle of the stairs and record below.

4. While another member of your group times you, run up the stairs as fast as you can. (hint:  have the person with the stopwatch stand at the top of the stairs.) 
5.  Weigh the stair climber and enter the stair climber’s weight in Newtons below.  Note: To convert your weight in lbs to Newtons, multiply by 4.45.
6. Have all group members do this activity. 
7.  Fill out the table, below.
Work = Fnet x d x cos θ
Fnet = weight
Data:
Member Name         Weight (N)        Distance     Angle       Work (Nm)        Time     Power = Work / time

____________
______
______      _____
_________
______        ___________


____________
______
______      _____
_________
______        ___________

____________
______
______      _____
_________
______        ___________

____________
______
______      _____
_________
______        ___________

Questions:

1. Who had the greatest Work rating?  Why?

2. Who has the highest power rating?  Why
3. A typical human’s power rating for an entire day is 100 watts (W = J/s). How did your power

rating when climbing stairs compare to that value?
4. A typical human consumes 2500 Kcal of energy during a day. This is the equivalent to

10,450,000 J! Say you decided to run stairs all day. Given that there are:

24 hours / day • 60 minutes / hour • 60 seconds / minute = 86,400 seconds / day

How much energy, in Joules, would you burn in climbing stairs all day?

5. How many Kcal of food energy would you need to consume to do so? (remember that there

are 4180 J / Kcal.)
Define each and list the units for each:
1.  Work – 

2.  Power –

3.  Energy – 
4.  Mechanical Energy – 

5.  Potential Energy – 
6.  Gravitational Potential Energy –
7.  Kinetic Energy – 
