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DPP – 3 (Thermodynamics) 
 

 

 

 

 

 

 

 

 

Q 1. A gas undergoes an adiabatic process and an isothermal process. The two processes are 

plotted on a P-V diagram. The resulting curves intersect at a point P. Tangents are 

drawn to the two curves at P. These make angles of 135º & 121º with the positive V-

axis. If tan 59º = 5/3, the gas is likely to be: 

 
(A) monoatomic     

(B) diatomic  

(C) triatomic      

(D) a mixture of monoatomic & diatomic gases 

    

Q 2.  A gas is compressed adiabatically till its pressure becomes 27 times its initial 

pressure. Calculate final temperature if initial temperature is 270C and the value of 

𝛾 = 3/2 ?    

 (a) 300 K  

(b) 600 K  

(c) 900 K  

(d)1200 K 

 

Q 3. An ideal gas ( = 1.5) is expanded adiabatically; How. many times has the gas to be 

expanded to reduce the root mean square velocity of molecules 2.0 times :    

(a) 4 times   

(b) 16 times   

(c) 8 times   

(d) 2 times 

 

Q 4. Three samples of the same gas A, B and C ( = 3/2) have initially equal volume. Now 

the volume of each sample is doubled. The process is adiabatic for A isobaric for B 

and isothermal for C. If the final pressures are equal for all three samples, the ratio of 

their initial pressures are: 

(a) 2√2 : 2 : 1  

(b) 2√2 : 1 : 2  

(c) √2 : 1 : 2   
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(d) 2 : 1 : √2 

 

Q 5. P – V  plots for two gases during adiabatic processes are shown in the figure. Plots 1 

and 2 should correspond respectively to  
 

1 
2 

V 

P 

     
 

(A) He and O2  (B) O2 and He 

(C) He and Ar  (D) O2  and  N2 

 

Q 6. Starting with the same initial conditions, an ideal gas expends from volume V1 to V2 

in three different ways. The work done by the gas is W1 if the process is isothermal, 

W2 if isobaric and W3 if adiabatic, then    

(a) W2 > W1 >W3 (b) W2 > W3 >W1  

  

(c) W1 > W2 >W3 (d) W1 > W3 >W2       

  

Q 7. A gas may expand either adiabatically or isothermally. A number of P-V curves 
are drawn for the two processes over different ranges of pressure and volume. It 
will be found that 
(a) two adiabatic curves do not intersect 

(b) two isothermal curves do not intersect 

(c) an adiabatic curve and an isothermal curve may intersect 

(d) the magnitude of the slope of an adiabatic curve is greater than the magnitude of 

the slope of an isothermal curve for the same values of pressure and volume 

 

Q 8.  Two gases have the same initial pressure, volume and temperature. They expand to 

the same final volume, one adiabatically and the other isothermally. 

(a) The final temperature is greater for the isothermal process. 

(b) The final pressure is greater for the isothermal process. 

(c) The work done by the gas is greater for the isothermal process. 

(d) All the above options are incorrect.   
  

Q 9. Air ( = 1.4) is filled in a motor car tube at 270C temperature and 2 atmosphere 

pressure. If the tube suddenly bursts then the final temperature will be (given (1/2)2/7 

= 0.82) 

(a) 642 K (b) 563 K  

(c) 300 K (d) 246 K 

  

Q 10. An ideal gas expands isothermally from a volume V1 to V2 and then compressed to 

original volume V1 adiabatically. Initially pressure is P1 and final pressure is P3. The 

total work done is W. Then 

(a) 𝑃3 > 𝑃1,𝑊 > 0  

(b) 𝑃3 < 𝑃1,𝑊 < 0  

(c) 𝑃3 > 𝑃1,𝑊 < 0  

(d) 𝑃3 = 𝑃1, 𝑊 = 0 
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Q 11. In a cylinder filled up with ideal gas and closed from both ends there is a piston of 

mass m and cross-sectional area S. In equilibrium the piston divides the cylinder into 

two equal parts, each with volume V0. The gas pressure is p0. The piston was slighlty 

displaced from the equilibrium position and released. Find its oscillation frequency, 

assuming the processes in the gas to be adiabatic and the friction negligible 

 
 

Q 12. Two moles of Helium gas ( = 5/3) are initially at temperature 27oC and occupy a 

volume of 20 litres. The gas is first expanded at constant pressure until the volume is 

doubled. Then it undergoes an adiabatic change until the temperature returns to its 

initial value. Net work done by gas is 
 P 

V 

A B 

vA vB 

C 

PA 

 
 

(a) 4980 J 

(b) 7470 J 

(c) 12450 J 

(d) 8000 J 

 

 

 

Answer Key 

Q.1   a Q.2   c Q.3   b Q.4    b Q.5   b 

Q.6   a Q.7    a,b,c,d Q.8   a,b,c Q.9    d Q.10    c 
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 Q.11 
𝟏

𝟐𝝅
 √

𝟐𝜸𝑷𝟎𝑺

𝒎𝑽𝟎
 

Q.12    c 
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