EXAM   III.

November 14  2000
1.  Which are the statements that you consider TRUE:

        a.  Heat is needed to transform ice at 0 C0  into water at 0 C0.

        b. The efficiency of a heat pump can be bigger than one.

        c. Temperature is a macroscopic physical quantity of the thermodynamic 

            systems.

        d. There is no unit for the relative mass of the atoms. 

        e. The first law of thermodynamics states the energy conservation 

            principle in thermodynamic processes. (10p)

2.  Explain why smoke goes out better through the chimney if there is wind 

       outside.  (10p)

3. Explain at the microscopic level, why latent heat is released when the steam condenses in water.  (10p)

4. A hot cup of tea is poured in the ocean. Due to this process the entropy of the Universe:

a. has increased

b. has decreased

c. remains unchanged    (10p)

5. An ideal gas inside a container has a pressure of 100 Pa. If we double the volume of the container keeping the temperature of the gas constant, how much will the final pressure of the gas become? How big force will act on 1cm2 surface area of the container, due to the presence of the gas inside it? (in the final case with double volume) (10p)

6. By doubling the temperature of an ideal gas, how will the kinetic energy and the magnitude of the average momentum of the molecules change? (10p)

7. A piece of wood is floating in water. Half of the volume of the wooden piece is under the water level. Calculate the density of the wood, if the density of water is 1000kg/m3. (10p)

8. A piece of cold iron at 0 C0 is thrown in a Thermos bottle, which contains 1 kg of water at 70 C0. The iron piece has a mass of 0.5 kg, the specific heat of water is 4186 J/kg K and the specific heat of iron is 350J/kg K.  During the heat exchange between the iron piece and water there is no dissipation (no heat is given to the exterior or to the Thermos bottle). Calculate the final temperature of the water.  (10p) 

9. A heat engine working between a hot source with a temperature of 100C0, and a cold source with temperature 20 C0 has efficiency, which is half of the maximally possible one. If the engine takes Q=50KJ of heat from the hot source in each second, estimate the power of the engine. (10p)

10.  An iron rod has a length of 2m. By changing its temperature we observe that its length will increase by 1mm. If the thermal expansion coefficient of iron is 0.00003/C0, estimate the temperature change of the rod. (10p)

BONUS Question

     An ice cube is floating in a glass of water. Will the water level in the glass rise, go down, or stay the same as the ice cube melts? Why?    (10p)

