
W + Q = Esys



Heat and Work

• Heat Q flows from a hotter to a cooler body (will 

not discuss)

• When an external object exerts a force on a 

system as it moves, work W is done.

• When a system exerts a force on an external 

object as it moves, work W is done.

• Internal forces occur is pairs (NIII), so no work 

is done by internal forces

• Work is a scalar.

• Magnitude depends on orientation of force and 

path.
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Work with people can be a problem!



Energy Expressions

Wext = Esys

+FL = Esys

maL = Esys

From kinematics;   m½(vf
2  v0

2) = Esys

½mvf
2  ½mv0

2 = Esys

Define Kinetic Energy:  Klinear = ½mv2

F

Lv0 vf

 = 0



Gravitational Potential Energy

Esys = Wext

= F(hf – h0)

= mg(hf – h0)

= mghf – mgh0

So Ugrav = mgh

F

h0 , v0

hf , vf = v0

Since vf = v0, a = 0. So 

Fnet = 0.  Thus F = mg



GPE continued

Any path produces the 

same change in GPE if 

start and end heights 

are same since F is 

over horizontal pieces.

Gravity is said to be a 

conservative or path 

independent force.

F

h0 , v0

hf , vf = v0



Using Work Energy Methods

• Use if interested in changes of height or speed

• Identify the system (often connected by ropes or 

springs!)

• Identify objects exerting forces on system

• Note gravity force accounted by mgh already.

• Internal system forces do no work.

• Look at t = 0 and tfinal, how has the energy of 

each member of the system changed? 


