WORK DEFINITIONS – AP Physics Notes                 p.1
“Work” in physics will be the transfer of energy (kinetic energy) by mechanical means. 

It occurs when a force is applied in (or in the opposite) direction of a displacement.

Def #1/ Easy Definition:  
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  All purpose, easy to remember but…
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consider a 4kg mass pushed to along a floor. 
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 If the pushing force, Fp = 5N and there is a   [image: image2.emf] 


3m displacement to the right, then
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. No problem, but if the friction force is given as: 
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then 
[image: image5.wmf]6

k

f

WJ

=-

 and even though Fg = 40N = N (normal force), 
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And furthermore, what happens if the force (vector) acts at an angle with the displacement? 

Def #2 / Trig Definition:
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Suppose a rope with tension, T = 10N


Pulls a 4kg mass 3m along the floor. 


If the rope makes a 
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the horizontal, what is the work done 

(by the tension force)?
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Def #3/ Vector Definition:  
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 (The “dot product” of two vectors!)

ex/ If 
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ex/ Suppose the displacement of an object is (3,4)m and the pushing force is (5,12)N, 

then the work done by the pushing force is: 
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Think of this in two parts: The work done in the x-dirction is 5(3) = 15J and






  the work done in the y-direction is 12(4) = 48J, so…

Time out for a trig and vector review!


The cosine of the angle between two vectors is:  
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 where the numerator is a dot product and the denominator is a multiplication of two numbers. 

Def #4/ Graph Definition: 
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 What curve, you ask?


Well, if we have a force vs displacement graph, we can find the work done…


In the 1st drawing below, F = 5N and d = 3m.


In the 2nd drawing, F = 2x and d = 3m. (A variable force, like a spring!)


In the 3rd drawing, F1 = 4N for 3m and F2 = -4N for 3m. Work = 0J (hmm…)
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If you wondered about the fine print below the first two drawings and also about the negative force applied in the 3rd drawing…

Def #5/ Calculus Definition:  
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  where F is a variable function of x.


ex/ In the 1st drawing, F = 5N (constant) and x varies from 0 to 3m. 
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ex/ In the 2nd drawing F(x) = 2x and x also varied from 0 to 3m.
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ex/ In the 3rd drawing, 
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  (We’re not too sure at x = 3m!)
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Calculate the work done by some random force like: 
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 (3 decimal places on the Calc AP.)



                  T = 10N


                                             � EMBED Equation.DSMT4  ���


                             � EMBED Equation.DSMT4  ���


                               � EMBED Equation.DSMT4  ���





		                  � EMBED Equation.DSMT4  ���





Fp





� EMBED Equation.DSMT4  ���





Fg





N








_1163649842.unknown

_1163650872.unknown

_1163653022.unknown

_1163653391.unknown

_1163653624.unknown

_1163653908.unknown

_1163654295.unknown

_1163653535.unknown

_1163653220.unknown

_1163651112.unknown

_1163651361.unknown

_1163650932.unknown

_1163650559.unknown

_1163650754.unknown

_1163650150.unknown

_1163650211.unknown

_1163650387.unknown

_1163650174.unknown

_1163650128.unknown

_1163649059.unknown

_1163649404.unknown

_1163649672.unknown

_1163649183.unknown

_1163647533.unknown

_1163649002.unknown

_1163647782.unknown

_1163647116.unknown

