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Work and Energy 

The 120mm M829 Armor Piercing, Fin Stabilized, Discarding Sabot-Tracer(APFSDS-T), 
 
 
http://www.fas.org/man/dod- 
101/sys/land/120.htm 

 
 
 

 
Introduction: Work and Kinetic Energy of Particles 
 

  
 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
What is energy? 
 
 
Kinetic Energy(KE):     Potential Energy(PE=U=V)  
 
 
Work(W=U)  I) effect       II) calculation 
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1) Impulse momentum  
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Work: is the transfer of Energy  Energy: is the capacity of a body to do work. 
 
Work is energy transferred to or from a Body by a means of a force acting over a parallel displacement.  Note: Those forces that are 
perpendicular to the displacement do no work. 
 
 
 
 
 
 
 
 
This is how we calculate the amount of work done. (ex: The force that did 50 J of work.) 
 

I) (F is constant) Work = F d = Fd cosθ⋅   (d = rf – ro the change in position while the force acts) 

 
 
 
 
 
 

 II) (F varies) Work = 
f

o

r

r
F dr⋅∫  

 
 
 
Warning:  In both cases I and II the force is assumed to be the net force applied to the body.  Therefore  Work = Worknet 

 
This is how we calculate the effect of the work done: (The work changed the KE of the body by 50 J, it increased the speed from 
5 m/s to 15 m/s.) 
 
 Worknet = (∆KE) = KEf – KEo = ½ mvf

2 – ½ mvo
2 

 
How do we know the sign of work?  Two ways: math, concepts 
 

A) Work performed on a system by an outside force: Work from an outside forcenet in the direction of motion, changes the 
total amount of energy in the system.  Work that increases the total amount of KE is Positive Work.  Work that decreases 
the total amount of KE is Negative Work. 

 
I) Ex: an Applied force adding KE (doing positive work) 

 
 
 
 
 
 

 
 
Wnet = KEf - KEo (clearly; KEf is larger than KEo, thus a positive (increase) ∆KE) 

 
II)   
III)  Ex: Friction decreasing the KE (doing negative work) 
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(F ) Final velocity (vf) 

Displacement 

Displacement 

Force 
Work = F d⋅ = area under the curve 
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Calculating work done 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

Force : 10 N 

displacement 10 meters 

Mass 

Force : 10 N 

displacement 10 meters 

M 2 

Force : 10 N 

displacement 10 meters 

M3 

Force : 20 N 

displacement 5 meters 

Mass 

Force : 10 N 

displacement 10 meters 

Mass 
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Force : 10 N 

displacement 10 meters 

Mass 

F2 = 5 N 

Force : 10 N 

displacement 10 meters 

Mass 

F2 = 15 N 

Force : 10 N 

displacement 10 meters 

Mass 

F2 = 10 N 

 
Mass 

displacement 10 meters 

F2 = 10 N 

θ = 30º 
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Reviewing the dot   W =F▪d 
 
 

1) Work for Parallel force and displacements: Work  
 
 
 
 
 
 
 
 
 
 
2) Work for Antiparallel force and displacements: Work 
 
 
 
 
 
 
 
 
 
 
3) Work for Perpendicular force and displacements 
 
 
 
 
 
 
 
 
4) Work for a force and displacement at an angle 
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Potential Energy? 
 
“Energy that can be associated with the configuration (or arrangement) of a system of objects that exert forces on one 
another.” 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
Potential Energy � Stored Conservative Force 
 
Signs for PE can be confusing:  When looking at a system (Pendulum) we have already said above that positive work = transfer of PE to 
KE = Decrease PE and increase KE = -∆PE, +∆ΚΕ 
 
Positive work:  W = -∆PE = -∆U 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
+Work done by the system(gravity) lowers the PE and raises the KE        
-Work done by the system(gravity) raise the PE and lowers the KE 
Work done by exterior forces is generally required to reverse this effect  
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