
IMPORTANT QUESTIONS  OF THERMODYNAMICS  

1. During an adiabatic process, the pressure of a gas is found to be 

proportional to cube of its absolute temperature what is the 

ratio of Cp/Cv ? 

2. Can a room be cooled by opening the door of a refrigerator in a 

closed room? 

3. Which molecules ice at 0⁰C or water at 0⁰C have greater 

potential energy and why? 

4. (a) can the temperature of system be increases without heating 

it? (b) can heat be added to a system without increasing its 

temperature? 

5. A refrigerator, whose coefficient of performance β is 5 extract 

heat from the cooling compartment at the rate of 250 j per 

cycle. 

(a)  How much work per cycle is required to operate the 

refrigerator cycle? (b) how much heat per cycle is discharged 

to the room which acts as high temperature reservoir? 

6. A piston divides a closed gas cylinder gas into two parts. Initially 

the piston is kept pressed such that one part has a pressure p 

and volume 5V and the other part has pressure 8p and volume 

v; the piston is now left free. Find the new pressure and volume 

for the isothermal and adiabatic prosses. 

7. Two moles of helium gas undergo a cyclic process as shown in 

fig. assuming the gas to be ideal calculate the following 

quantities in the prosses (a) the net work done (b) the net 

change in internal energy (c) the net change heat energy. 

(R=8.32j/mole) 

   



8. Two car not engine A and B ate operated in series. The first one 

A receive heat at 800k and rejects to a reservoir at TK. The 

second engine B receives the heat rejected by the first engine 

and in turn    

Rejects to a heat reservoir at 300k. calculate the value of T, 

when 

(i) Output of the two engines are equal  

(ii) Efficiencies of the two engines are equal. 

Image  

9. A mass of diatomic gas (=1.4) at a pressure of 2 atmosphere is 

compressed adiabatically, so that its temperature rises from 

27⁰C to 927⁰. What is the pressure of the gas in the final state. 

10. State and explain the isothermal process, derive the 

expression for work done in isothermal process. 

11. State and explain the adiabatic process, derive the 

expression for work done in adiabatic process. 

12.  

13. State and explain first law of thermodynamics. Establish 

the relation between two principle specific heats of a gas on 

the basis of this law. And explain that CP > CV .And write the 

limitations of first law of thermodynamics . 

14. Show that an adiabatic curve is always steeper than an 

isothermal curve. 

15. In adiabatic process show  that PVϒ=constant. 

16. State the following (i) Thermodynamic 

equilibrium(ii)zeroth law of thermodynamics(iii) first law of 

thermodynamics (iv) second law of thermodynamics(a) Kelvin-

plank’s statement(b) Clausius statement. 

17. Briefly describe a carnot cycle and derive expression for 

efficiency of carnot engine. 

18. What is the specific heat of gas in an Irothermal prosses? 

19. A refrigerator has two transfer an average of 263 j of heat 

per second from temperature 10⁰C to 25⁰C. calculate the 



average power consumed, assuming no energy losses in the 

process.  

20. Assuming that a domestic refrigerator can be regarded as 

a reversible engine working between the temperature of 

melting ice and that of the atmosphere (17⁰C), calculate the 

energy which must be supplied to freeze one kilogram of water 

already at 0⁰C. 

21. A mono atomic ideal gas of two moles is taken through a 

cyclic process from A as shown in the figure.

 
The volume of ratio are VB/VA=2 and VD/VA= 4. If temperature 

TA at A is 27⁰C calculate 

(a) The temperature of the gas at point B 

(b) Heat absorbed or released by the gas in each process. 

(c) The total work done by the gas during the complete cycle. 

give your answer in terms of R  

22. An ideal gas is taken through a cyclic process through four 

steps. The amounts of heat involved in these steps are Q1 = 

5960 j, Q2 = -5585 j  Q3 = -2980 j Q4 =3645 j respectively. The 

corresponding work involved are W1 =2200 j    W2 = -825 j   W3 

= -1100 j and W4 respectively. Find the W4 and efficiency of the 

cycle. 

23. One mole of an ideal monoatomic gas is taken the cyclic 

process ABCA as shown in fig.                   

 
Calculate, 



(i) The work done by the gas  

(ii) The heat rejected by the gas in the path CA and heat 

absorbed by the gas in the path AB. 

(iii) The net heat absorbed by the gas in the path BC  

(iv) The maximum temperature attained by the gas during the 

cycle. 

24. Two moles of helium gas undergo a cyclic process as 

shown in fig                                                         .

                                                  
assuming the gas to be ideal, calculate the following quantities 

in this process: 

(a)  The net change in the heat energy. 

(b) The net work done.  

(c) The net change in internal energy. 

25. In the given figure                                    ,

                                                                         
the initial and final states of a gas are shown by points i and f at 

i and b & the internal energies of the gas are 10 and 22 j 

respectively. For the path iaf  , dQ =50 j and 20 j of for P. the 

path ibf, dQ =36 then find out the following : 

i) Internal energy of the gas at f,  

ii) Value of dW for the path ibf, 

iii) Value of dW for the path ia, 

iv) Value of dQ for the path bf, 



v) Values of dU and dW for the path ib. 

26. 4 moles of a monoatomic ideal gas are at pressure 3×105 

N m-2 and temperature 100 K ( state ,A). it is heated isobarically 

to temperature 400K ( state B). next it undergoes isothermal 

expansion to pressure 1  ×  105 N m2 (state C). it is then cooled 

isobarically to 100 K (state D). finally, it is compressed 

isothermally to return to the initial state A. draw P-T ,P-V and 

V-T  diagrams for the whole process. 

27. In the given figure,                                 

                                                                          
an ideal gas changes its state from state A  to state C by two 

paths ABC and AC.  

(i) Find, the path along which work done is less.  

(ii) The internal energy of gas at A is 10 j and amount of heat 

supplied to change its state to C through the path AC is 

200 J. calculate its internal energy at C. 

(iii) The internal of gas at state B is 20 j. find the amount of 

heat supplied to the gas to go from A to B,  

28. The adjacent figure shows the changes in a 

thermodynamics system going from an initial state A to the 

states B and C and returning to the state A.

                                                                        
if UA =0, UB 30j and the heat given to the system in the process 

B−> C =50j, then determine : (i) internal energy of the system 

in the state C, (ii) heat given to the  system in the process 

A−>B,  (iii) heat given to the system or taken out from the 



system in the process C−>A, (iv) net work done in complete 

cycle . 

  


