Chapter VI.

                        ENERGY

What is energy?

· energy is again a concept which is not easy to rigorously  define

   
· it is one of most fundamental and far-reaching 

    concepts in physics word view.

· there are different types of energies:

         kinetic energy, potential energy, internal energy

· the sum of all types of energy for a system: 

                                 (  total energy     

· conservation of total energy:

 

( the ability of an isolated system to perform work does not change in time

· the value of different types of energies might  

    change (transform one in the other).

· each time when it seems the total energy of a system is not conserved we have to look for a new type of energy involved in the process, or there is energy exchange with another system

· energy is a scalar quantity
· read: Feymann's example in the textbook.

Energy of motion( the kinetic energy (KE)       

· the most obvious form of energy  

· like momentum it depends both on the mass and speed of the moving object:
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· units in SI: 1 kg m2/s2 ( 1 J (joule)

· kinetic energy conserves if during the motion the height does not change and there is no dissipation by friction or resistance forces

· elastic collisions: KE is conserved

· inelastic collision: KE is NOT conserved

Changing Kinetic Energy

· KE can be changed by mechanical work performed on the object

· mechanical work (W): product of the force and the distance through the force acts:  
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  is the angle between the velocity vector of the particle and the acting force vector.  

-  units for work: 1 N  m ( 1 kg m2/s2 = 1 J

· W is positive if 
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is in the direction of 
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· W is negative if 
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 is in opposite direction to 
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· W is zero if 
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 and 
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 are perpendicular
· W is zero if 
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 produces no displacement
· change in KE=W( 
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Gravitational energy (GPE)

1. an object at a bigger height has the ability  

   to perform more work!

2. during vertical motions (throwing vertically upward or free fall) it should be a new type of energy variation present if we require the total energy to be conserved!

new type of energy: depends on the relative position of the Earth and the object

· gravitational potential energy 

· the change in gravitational energy is produced by the work of the gravitational forces

· for not to big height (where g can be considered constant):

                     GPE=mgh

· in GPE only the vertical height is important!

· GPE is a relative quantity, it depends how we 

    define the height

- change in GPE is the significant quantity!

Mechanical energy (ME)

· the sum of the kinetic and gravitational energies
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Home-work assignments:

152/3-9; 152/12; 152/15; 152/17; 153/21-24;

153/27; 154/30; 156/1-7

Energy characterizes the ability of a system to perform work.





The total energy of an isolated system does not change 
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