Name:________________________________

   Hour:____

Investigations in Physical Science Work and Power Lab
In this lab you will be walking and running up the stairs.  If you are uncomfortable running, then walk very slowly for your first trial and walk at a normal pace for your second.  All students are required and expected to follow proper safety procedures during this activity.  Horseplay will not be accepted.  

Purpose: To determine the work done and power produced when walking and running up the stairs.

Equipment: Stairs, stopwatch, meter stick, calculator, 

Formulas: 
Force (F) = mass X acceleration 
Work = Force X distance 
Power (p) = Work/time
SI Units: Force is measured in Newtons (N), Work is measured in Joules (J), Power is measured in Watts (W)

Procedure:

1. Measure the height of one step in meters    
___________________

2. Count the total number of steps you will travel
____________________

3. Multiply the height on one step by the total number of steps you will travel.

Height of one step _____________ meters  X total number of steps you will travel ____________   =  ____________ meters
4. To calculate for distance (d), convert the total height of all traveled steps into feet by taking the answer from number 3 (total height in meters of all steps traveled) and multiply by 3.28 ft.  Height of the total number of steps traveled in ft.  ____________meters (answer from #3) multiplied by (x) 3.28 ft = _____________ ft

5. Estimate your weight in pounds (if you are uncomfortable sharing your weight, you can make up a number, just make sure you use the same number every time). 
_______________ lbs

6. Convert your weight into Force (F) by taking the answer from #5 and dividing by 0.225 lb.

_____________ (your weight in lbs) divided by (/) 0.225 lbs =  ___________ (N) Newtons 
7. Using a stop watch, record the time it takes to WALK up the steps. ______________ (s) seconds

8. Using a stop watch, record the time it takes to RUN up the steps. ______________ (s) seconds

9. Using the formula W=F X d, calculate the Work (W) done to WALK up the stairs
Work = _____________ (F)  X  _______________ (d) = ______________ Joules
10. Using the formula W=F X d, calculate the Work (W) done to RUN up the stairs

Work =_____________ (F)  X  _______________ (d) = ______________ Joules
11. Using the formula P = W/t, calculate the Power (P) produced in WALKING up the stairs.

Power = ________________ (W)   /   _______________ (t)   =  ____________ Watts (W)

12. Using the formula P = W/t, calculate the Power (P) produced in RUNNING up the stairs.

Power = ________________ (W)   /   _______________ (t)   =  ____________ Watts (W)

Let’s put it all together… summarize your data!
	
	Walking
	Running

	Weight (pounds)
	
	

	Height of one step (meters)
	
	

	Total height of all steps (meters)
	
	

	Total height of steps converted to feet (ft)

**To convert take - Total height of steps in meters  (m) multiplied by 3.28 ft.**
	
	

	Time to WALK total steps (seconds)
	
	

	Time to RUN total steps (seconds)
	
	

	Work done (Joules) (#9 & # 10)
	
	

	Power produced (W)
	
	


