
Forces and Work Lab

Name ___________________

Date ___________

Period _______

Purpose:  Understand how Forces, Mass, Acceleration, Distance, Velocity, 


Work and Power are all interrelated!

Hypothesis: 1. If an object moves a longer distance, it does





________________  (more/less) Work.
2. If it takes less time to pull an object, there is (more/less) 
_________________ Power. 

3. The direction of a pulling force when horizontal will pull 

(more/less) ___________________ weight than pulling 
vertically.

Background:  Force is Mass X Acceleration
Work is when an object moves in the same direction as a 

force is exerted. (NM or Joules)


Power is Work divided by the time it takes to do the work.



(NM/S or Joules/S or Watts)



A Machine makes work easier by changing: 

1. the amount of force exerted 

2. the distance over which the force is exerted 

3. or the direction in which the force is exerted.
Mechanical Advantage is Output force (how much force got moved) divided by Input force (how much force was applied)
Procedure:  Put on Goggles! (The motor can easily throw washers at 
your face if you let it run after the string winds up on the spool! 
Be Careful and shut it off quickly each time you run the motor!)

1. Attach spool to the motor of the Vertical assembly. Attach a 1 meter string to the spool.

2. Find the force the motor generates by attaching a Newton scale to the string, and read the Newtons of force when the motor is stalled. 

________________

3. Find the force/weight of three large washers/paper clip assembly, in Newtons, by using the Newton scale

 ________________

Should the motor pull the three washers up against gravity? ___________ (try it!)
4. Now use two washers. Find the Newtons of force.

________________    Does it pull up this time? _______

5. Record the amount of time it took for the full length of string to wind onto the spool.

________________

6. Calculate the amount of Newton Meters of Work, and the amount of Watts of power.

________________ Newton Meters

________________ Watts

7. Now test at least two other objects/assemblies and compare the work and Power to the last question.

	
	Object 1

(2 washer assembly)
	Object 2
	Object 3

	Newton Meters
	
	
	

	Watts
	
	
	


8. Attach spool-with-1-meter-string assembly to the motor of the Horizontal apparatus.
9. Find the force the motor generates by attaching a Newton scale to the string, and read the Newtons of force when the motor is stalled. 

________________

10.  Try pulling various objects, and timing them, like a three large washers/paper clip assembly, The large block, and at least one other object. Find the amount of work and Power for these three items.

	
	Object 1

(2 washer assembly)
	Object 2
	Object 3

	Newton Meters
	
	
	

	Watts
	
	
	


11.  Find the total amount of Newtons of weight that can be pulled on the regular surface. It should be more than the motor’s force!

_________________ N

Why? _________________________________________

______________________________________________

12.  Now calculate the Mechanical Advantage of the horizontal pull. (How many times more is the weight it can pull horizontally compared to vertically?)

_______________

13. See if you can get a larger Mechanical Advantage by using something heavier, but less friction - like a car with wheels! What is its Mechanical Advantage?

_______________ 

14. What else do you notice about pulling the car? (hint: momentum and inertia)

______________________________________________

______________________________________________
Conclusion: 1. Purpose and Hypothesis



 2. Background



 3. Important Observations



 4. Errors and Similar Labs

Vertical Apparatus




Horizontal Apparatus

