Work Simulation
http://library.thinkquest.org/10170/pull/index.html
Read the Simulation Details page then click on simulation link at the top.
Objective: You will be given different scenarios and will be calculating the Work Input, and Work output when given the % Efficiency.

Background:

    Whenever a force is exerted on a moving object, we say that work is done by the force or by the agent exerting the force. For example, if you exert a force on an object to lift it, you are doing work. If the force of friction slows down a moving object, work is done by the force of friction. If an unbalanced force accelerates an object, work is done by the unbalanced force.
   We measure the amount of work that is done by multiplying the force exerted and the distance the object moves in the direction of the force (or, more precisely, the magnitude of the component of the object's displacement parallel to the direction of the force = F. cos ).

W =  = F.d = F.cos.d 

Energy is defined as the ability to do work. We measure how much energy an object has by the amount of work it can do.
An object can have energy, the ability to do work, (a) because it is moving, or (b) because of its position in a force field, or because of its temperature. We call these three kinds of energy kinetic energy, potential energy, and the heat energy respectively.

Procedure: Plug the data given in to the simulation to determine the output data and then perform the calculations required. Enter all data into the tables provided. There are (5) five different simulations that you will need to complete.

	Work = Distance x Force


	% Efficiency = 
Work output / Work input x 100%


	1 N.m = 1 Joule (J)


 

	Simulation #1 Input
	Simulation Output

	Mass kg 10 kg
	Acceleration m/s =

	Co-efficient of Friction 0.1 = 
	Work (J) =

	Applied Force 100 N
	Distance travel (0-3m) =

	Angle of Applied Force  = 30
	X-Component of applied 
force (N) =

	% Efficiency: 40%
	Work output  =

	 
	Work input  =


 

 

	Simulation #2 Input
	Simulation Output

	Mass kg 18 kg
	Acceleration m/s   =

	Co-efficient of Friction 0.4 = 
	Work (J)    =

	Applied Force 120 N
	Distance travel (0-3m)  =

	Angle of Applied Force  = 30
	X-Component of applied 
force (N) =

	% Efficiency: 32%
	Work output  =

	 
	Work input =


 

 

	Simulation #3 Input
	Simulation Output

	Mass kg 6 kg
	Acceleration m/s  =

	Co-efficient of Friction 0.2 = 
	Work (J)  = 

	Applied Force 120 N
	Distance travel (0-3m) =

	Angle of Applied Force  = 30
	X-Component of applied 
force (N) =

	% Efficiency: 60%
	Work output =

	 
	Work input =


 

 

	Simulation #4 Input
	Simulation Output

	Mass kg 25kg
	Acceleration m/s =

	Co-efficient of Friction 0.6 = 
	Work (J) =

	Applied Force 140 N
	Distance travel (0-3m) =

	Angle of Applied Force  = 30
	X-Component of applied 
force (N) =

	% Efficiency: 54%
	Work output  =

	 
	Work input  =


 

	Simulation #5 Input
	Simulation Output

	Mass kg 33 kg
	Acceleration m/s  =

	Co-efficient of Friction 0.3 = 
	Work (J)   =

	Applied Force 130 N
	Distance travel (0-3m)  =

	Angle of Applied Force  = 23
	X-Component of applied 
force (N) =

	% Efficiency: 66%
	Work output  =

	 
	Work input  =


 

Conclusions:

1. What work output exerted the most applied force? Why do you think this happens?

 

2.  What affect did the mass have on the % efficiency of each Simulations in general? 

 

3. How did the acceleration change with the applied force for each simulation?

 

4. How does the amount of mass affect the work done?

