
 
 
 

 
 

 
Introduction to the First Law of Thermodynamics 

Introduction to Work 
  



First Law of Thermodynamics 
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Types of Energy 
 
∆𝐸!"! = ∆𝑈!"! + ∆(𝐾𝐸)!"! + ∆(𝑃𝐸)!"! 
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Work (and Power) 
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Work required to accelerate an object 

 
 
 
 
 
 
 
 
 
Work required to lift an object in a gravity field 
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Types of Work 
Now let’s consider a few different types of work that can be done by or on a system.  The types of work 
we’ll present here include work due to gravity, acceleration, pressure, electricity, springs, and rotating 
shafts.  In the drawings below, the system is enclosed by a dashed line. 
 
Gravitational Work (aka Potential Energy) 
Consider the minimum amount of work required to move an object with mass, m, to a higher elevation in a 
gravity field (assume a quasi-static process so that accelerations can be neglected): 
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 on system,1 2W mg h→∴ = Δ  (9) 

The work is equal to the change in the potential 
energy of  the system!  Note that the work on the 
surroundings is equal to, but has the opposite sign, 
of the work done on the system. 

 
Acceleration Work (aka Kinetic Energy) 
Consider the minimum work required to accelerate an object with mass, m, from speed, V1, to speed, V2: 
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êx

⎛

⎝

⎜
⎜
⎜

⎞

⎠

⎟
⎟
⎟
⋅ Vdt

=dx
 êx
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The work is equal the change in the kinetic energy 
of the system! 
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