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Relationship between work and energy and the derivation of Work Kinetic Energy Theorem:

Step #1:  ∑W = ∑F ∆s                    This is the general definition of work assuming that the  
" " " "                             ∑F and ∆x are parallel to each other. 

Step #2:      ∑F = m a                   Introducing Newton’s 2nd Law 

Step #3:  ∑W = m [a ∆x]              Substituting step #2 into step #1 and reassociating

Step #4:  vf2 = vo2 + 2[a ∆x]        Introducing the 3rd Orange kinematic equation
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                   Substituting step #5 into step #3 

Step #7: 

€ 

W =
1
2∑ mv f

2 −
1
2
mv0

2

        Work Kinetic Energy Theorem            

  Historical Background #5 -- Work and Kinetic Energy and work :
I would say it is one of the top five equations in Physics Mechanics.  Right up there with Newton’s 
2nd Law and Newton’s Universal Law of Gravitation which we will talk about later.   The term  
Kinetic Energy  was coined around 1850 by William Thomson (Lord Kelvin)  to describe the 1/2mv2 
part of the Work-Kinetic Energy Equation.    Here is a little more history for those interested: 

  The principle in classical mechanics that  E ! mv2  was first theorized by Gottfried     
  Leibniz and Johann Bernoulli, who described kinetic energy as the "living force", vis viva.   
  Leibniz rival Newton had never considered the idea of squaring the velocity. It is one area     
  where Leibniz theory WAS superior to Newton’s.  Willem 's Gravesande of the Netherlands   
  later provided experimental evidence of this squared relationship. By dropping weights from 
  different heights into a block of clay, 's Gravesande determined that their penetration depth 
  was proportional to the square of their impact speed. The young and beautiful Émilie du 
  Châtelet (one of my top ten coolest women to ever live) recognized the implications of the 
  experiment and published an explanation. The terms "kinetic energy" and "work" with their 
  present scientific meanings date back to the mid 19th century. Early understandings of these 
  ideas can be attributed to Gaspard-Gustave Coriolis who in 1829 published the paper  
  outlining the mathematics of kinetic energy. William Thomson, later Lord Kelvin, 
  is given the credit for coining the term "kinetic energy" . 
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