Name:_______________________
Period:______________________

Introduction to Chemistry and Physics

What is Your Power Output When You Climb the Stairs?

Procedure:

1. Determine your weight in Newtons.  If your weight is in pounds, use the conversion factor of 1 pound is 4.45 Newtons.

Your Weight = _____________

2. Divide into pairs.  Have your partner use the stopwatch to time how long it takes you to climb the stairs quickly.  Record this time.  Then switch roles and repeat.

Your Time:____________________

Partner’s time:__________________

3. Measure the height of one step in meters.  Multiply the number of steps by the height of one step to get the total height of the stairway.

Height of one step:______________

Total height:___________________

4. Multiply your weight in newtons by the height of the stairs in meters to get the work you did in Joules.  Remember, Work = force x distance.

Work:_______________________

5. To get you power in watts, divide the work done in Joules by the time in seconds that it took you to climb the stairs.

Power:_______________________

6. Now climb the stairs as slow as you can while still moving at a continuous speed.  Record this time.  Then switch roles with your partner and repeat.

Slow walk time:_______________

Partner’s time:_________________

7. Determine how much work and power for walking slowly.

Work (for a slow walk):___________________

Power(for a slow walk):___________________

8. Now walk up the stairs as quickly as you can.  Record this time.  Then switch roles with your partner and repeat.

Quick walk time:_____________

Partner’s time:_______________

9. Determine how much work and power for walking quickly.

Work (for a fast walk):___________________

Power(for a fast walk):___________________

Analysis Questions:

1. How did your power output change if when you walked up the stairs quickly?

2. What would your power output be if you climbed the same stairs in the same amount of time while carrying a stack of books weighing 20 N?

3. Why did you use your weight as the force in the work equation?

Procedure Part 2:

1. Now figure your work and power going up the stairs while you are carrying 3 chemistry textbooks.  Each textbook weighs______________N.
Your weight plus books:_______________

Time walking up the stairs:_____________

Work:_____________________________

Power:_____________________________

2. Now calculate your work and power traveling up 2 flights of stairs at all 3 speeds.

Weight:____________________________

Height of 2 flights of stairs:____________

Normal walk time:____________________

Normal walk Work:___________________

Normal walk Power:___________________

Slow Walk time:______________________

Slow Walk Work:_____________________

Slow Walk Power:____________________

Quick Walk time:_____________________

Quick Walk Work:____________________

Quick Walk Power:____________________

Analysis Questions:

1. How did the work change when you were carrying the 3 textbooks?

2. Did the work change when you went up 2 flights of stairs compared to one flight?

3. Which trial produced the most power output?  Be specific as to which trial.

4. Which trial was easier for you to complete without getting tired?  Look at the Work and Power for this trial.  Does it have anything to do with your answer, does this information make sense?

Name:_________________________
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Work and Power Lab Data Table Summary

1 Flight of Stairs

	
	Normal Walk
	Slow Walk
	Quick Walk

	Weight

(Force)
	
	
	

	Height of Stairs

(Distance)
	
	
	

	Time


	
	
	

	Work

(W= F x D)
	
	
	

	Power

(P = W / T) 
	
	
	


2 Flights of Stairs

	
	Normal Walk
	Slow Walk
	Quick Walk

	Weight

(Force)
	
	
	

	Height of Stairs

(Distance)
	
	
	

	Time


	
	
	

	Work

(W= F x D)
	
	
	

	Power

(P = W / T) 
	
	
	


1 Flight With Extra Weight

	
	Normal Walk

	Weight

(Force)
	

	Height of Stairs

(Distance)
	

	Time


	

	Work

(W= F x D)
	

	Power

(P = W / T) 
	


