 Work With Different Amounts of Force
Background:  :   

When an object moves in the same direction as the force then work is done.  How far they move and how much force is used to move them determine how much work is done.   How much you say?   Slow down…. Continue to read!
We know that force is a push or a pull.  We also know that we can calculate the amount of work done by multiplying force times distance. That formula looks like this:  W = f x d.   Force is measured in Newtons (N) and distance needs to be measured in meters (m).  The result of multiplying Newtons times meters equals Joules (J).   So work is measured in Joules (J). This formula is important  for this lab.    Know it!  Work = Force x Distance.   
Today you will be doing a comparative investigation in which we compare the amount of work done in several different situations. The goal is for you to understand how the end result might be the same but the amount of force to do the work changes.   
We will use ramps to understand how this idea of different amounts of force and different distances can lead to work being done.   Think about a ramp….. no really, please think  about  a ramp/  What are two things we can change about a ramp?   These will be our independent variables.   
Procedure:  : 
· Follow the directions at each station to complete the tables and determine the amount of work done to lift the weight to certain  heights with the ramp and without the ramp.  
· You will be rotating between 5 different stations.  Make sure you get you data collected at each station in a timely manner. 

· Please record all your data,  answers, and learning on the sheet given to you.
NAME:______________________________________ DATE:________________   PERIOD:_________

Work With Different Amounts of Force

Investigation Setup: :

 Two factors of a ramp_____________________________     &  ______________________________

What will be our Independent variable? ______________________________________________

What will be our dependent variable? _______________________________________________

What will be some of our constants so this is a fair investigation?  __________________________________________________________________________________________________________________________________________________________________________

DATA: :
	Ramps & Work
	
	Ramps & Work 
	

	Ramp
	Height of Ramp  (m)
	Length of Ramp (m)
	Force (N)
	Work (J)
	
	Ramp
	Height of Ramp  (m)
	Length of Ramp (m)
	Force (N)
	Work (J)
	

	A
	
	
	
	
	
	 C
	
	
	
	
	

	B
	
	
	
	
	
	D
	
	
	
	
	

	Lifting Object
	
	Lifting Object
	

	
	Height/Distance (m)
	Force (N)
	Work (J)
	
	
	Height/Distance (m)
	Force (N)
	Work (J)
	

	NO RAMP
	
	
	
	
	NO RAMP
	
	
	
	


GRAPH: :  Construct  two separate  bar graphs one for each height.   Graph both the Force and Work for each ramp and no ramp.   Each graph will have 6 bars: 3 for Force and 3 for Work. 
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	

	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	
	


    ANALYSIS Questions:  : 
1. With the ramps,  why do you use the length of the ramp for the “distance” when calculating work and not the height?
2. Compare the amount of work done to “lift up” an object vs. using a ramp to get the object to the same height?  
3. What is the advantage of using a ramp when trying to get an object to a “higher” position?
4. List the ramps in order from least  amount of force needed to greatest amount of force need to pull the object up the ramp.  

5. List the ramps in order from least to greatest in terms of total amount of work done to move the object from he bottom of the ramp to the top of the ramp.

6. Describe as situation where no work is being done? 

BONUS CHALLENGE: :  What is the disadvantage of using a longer ramp?   
