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2.6
Dissipative Forces 
2.6.0.1 A dissipative force is a non-conservative force with reduces the total mechanical energy (E)
A dissipative force cannot be represented by potential energy.

2.6.1 Internal Energy

Atoms inside objects are always in constant motion

Uinit 
= Internal energy of an object


= Total energy of all the atoms in an object.

When you increase Uinit temperature increases.

Even if 
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 then E + Uinit = cons
With a dissipative force, E falls, Uinit increases and temperature increase.

2.6.2 Friction (f)

Consider a block at rest on the floor:
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           Weight = mg
Now try and pull it across the floor:
          n

 Tension                  Static friction opposing motion fs
   T

                   mg
As T increase fs increase such that
fs = T      until…… 
2.6.2.1
fsmax = Magnitude of maximum value of static friction
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Where n = Magnitude of the normal contact force
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= Coefficient of static friction.

Note 2.6.2.1 is not a vector equation as fs is perpendicular to n
…… T > fsmax and the block slides along the floor.

                              n


           T                           Kinetic friction opposes motion fk
                           mg
2.6.2.2
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Where n = Magnitude of the normal contact force
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= Coefficient of kinetic friction.
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 Hence it is easier to keep the block moving then to start motion off. Both values depend on the materials involved. The friction is caused because of atoms interacting and forming strong attractions where the surfaces are in contact.

2.6.3 Fluid Drag D

Fluid drag opposes motion through liquid and gas. Fluid drag increases with velocity, v.

2.6.3.1 For low v:
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2.6.3.2
For high v:
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Consider a mass m falling with a parachute i.e. D = kdv Defining downwards as positive.

       kdv



                                 v



           mg
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The terminal velocity of this falling object is given by:
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For small values of t:
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For small values of t, there is no drag hence the object is in freefall.
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If D = 0 then object is in freefall and v = gt (Reference 2.1.5)





If � EMBED Equation.3  ���then by Newton’s 2nd Law:


� EMBED Equation.3  ���
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