PHYSICS DEPARTMENT - KFUPMOSB
Review: Chapter 21 .Entropy and The Second Law of Thermodynamics
Q1.  A Carnot engine absorbs 100 cal of heat per cycle from a hot reservoir at 400 K.  The engine expels 80 cal of heat per cycle to the cold reservoir.  What is the efficiency of the engine?

 (ANS: 20%)

Q2.  A Carnot engine operates between two reservoirs at temperatures of 27 deg C and 500 deg C.  If the engine has a power output of 120 kW, how much heat is lost per hour?        

 (ANS: 2.74*10**8 J)

Q3.  A Carnot engine has an efficiency of 40%.  It is desired to increase this efficiency to 50%.  By how many degrees must the temperature of the hot reservoir be increased if the cold reservoir is to remain at the same temperature of 280 K?       


(ANS: 93. 3 K)

Q4.  A Carnot refrigerator is used to freeze 50 kg of water at 0 deg C by expelling heat into a room at a temperature of 27 deg C.  For how long must a 1000 watt refrigerator motor run in order to accomplish the freezing of the water? Latent heat of fusion of water is 80 cal/g.  









     (ANS: 27.5 min.)

Q5.  An air conditioner absorbs heat from its cooling coil at 10 deg C and expels heat to the outside at 20 deg C.  If the actual coefficient of performance is one third of the maximum value and if the air conditioner removes 3*10**3 cal of heat energy each second, what power must the motor deliver? 






        (ANS: 1. 33*10**3 W)

Q6.  Three moles of an ideal gas undergo a reversible isothermal expansion from 0.03 m**3 to 0.06 m**3 at a temperature of 27 deg C.  What is the change in entropy of the gas?  


    (ANS: 17. 3 J/K) 

Q7.  One end of a copper rod is in thermal contact with a reservoir at T2 = 500 K and the other end isin thermal contact with a reservoir at T1 = 300 K.  In steady state conditions, find the entropy change of the universe?





(ANS: 11.2 J/K)

Q8.  If 5 g of water at 80 deg C is mixed with 20 g of water at 10 deg C, what is the change in entropy of the system?  






(ANS: 0.43 J/K)

Q9.  Two moles of an ideal monatomic gas are heated quasi-statically at constant volume from 500 K to 600 K.  What is the change in entropy of the gas?  

(ANS:  4.55 J/K)

Q10.  A heat pump powered by an electric motor absorbs heat at -5 deg C and exhausts heat inside a room at 17 deg C.  Assuming the system operates with the maximum coefficient of performance, how many joules of heat will be delivered to the room fro each joule of available energy? 
  






 (ANS: 13. 2 J) 

