         CHAPTER  IX

                              DISCUSSION

· the notion of thermal energy
· changing thermal energy by work and heat
· the nature of heat

· thermal equilibrium

· zeroth  law of thermodynamics

· temperature revisited, absolute zero temperature 

· heat, work, and thermal energy ( first law of thermodynamics: (U=Q+W
· specific heat ( 
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 (SI unit: 1 J/kg K0)
· change of aggregation state ( latent heat
· transportation of thermal energy

· thermal conduction and conductivity
· convection

· radiation

· Thermal expansion:  (L=(L(T

     (: coefficient of thermal expansion
Exercise I.

A piece of copper with mass m=100g and temperature of 100 C0 is thrown inside a Thermos bottle containing 1kg of water at 20 C0 temperature. Neglecting the loss of heat to the exterior and to the

Thermos bottle, estimate the final temperature of the water. (the specific heat of water is: 4186 J/kg K0, and for the copper is 386 J/kg K0)
Exercise II.

When the outside temperature is 10 C0 a steel railroad rail is 25 m long. Estimate how long the rail will be when the temperature is 45 C0. What is the increase of the internal energy of the rail comparable with the initial case when its temperature was 10 C0? (the coefficient of thermal expansion for steel is: 0.00002/C0, the specific heat of steel is: 400 J/kg K0, the density of steel is 9.2 g/cm3, and assume that the rails cross-section is rectangular with sizes: 5cm X 10 cm.) 
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