
HEAT AND THERMODYNAMICS 

1. A 250 ml beaker is completely filled with mercury. The mercury and the beaker are in thermal equilibrium 

with a temperature of 250C. The volume of the mercury overflows when their temperatures are raised to 

650C is: (The linear expansion coefficient for mercury and glass are 6 x 10 -5/K and 4 x 10-6/K resp.) 

a. 3.36 ml   b. 0.56 ml   c. 1.68 ml  d. 1.12 ml 

2. In a vertical U – tube containing a liquid, the two arms are maintained at temperatures T1 and T2. The 

liquid levels in the arms have heights h1 and h2. The coefficient of volume expansion of the liquid is: 

a. 
ℎ1−ℎ2

ℎ2𝑡1−ℎ1𝑡2
    

b.  
ℎ1−ℎ2

ℎ1𝑡1−ℎ2𝑡2
    

c.  
ℎ1+ℎ2

ℎ2𝑡1+ℎ1𝑡2
   

d.  
ℎ1+ℎ2

ℎ1𝑡1+ℎ2𝑡2
 

3. Three rods each of length l form an equilateral triangle PQR with O as the 

midpoint of PQ. The distance OR remains constant for small changes in 

temperature. If the coefficient of linear expansion for PR and RQ are α2 and that 

for PQ is α1, then:   

a. 𝛼2 = 3𝛼1   b. 𝛼2 = 4𝛼1   c. 𝛼1 = 3𝛼2  d. 𝛼1 = 4𝛼2 

4. The temperatures of equal masses of three different liquids A, B and C are 12 0C, 19 0C and 27 0C 

respectively. When A and B are mixed, the temperature of the mixture is 16 0C and the temperature of 

the mixture of B and C is 23 0C. The temperature of the mixture of  A and C is: 

a. 18.2 0C    b. 22 0C   c. 20.5 0C  d. 16.75 0C  

5. The pressure of CO2 in a container is given by: 𝑃 =
𝑅𝑇

2𝑉−𝑏
−

𝑎

4𝑉2
 then the mass of the gas in the container is: 

a. 11 g    b. 22 g    c. 33 g   d. 44 g 

6. A solid cylinder of radius r and thermal conductivity K1 is surrounded by a cylindrical shell of inner 

radius r and outer radius 2r, same length and conductivity K2. The equivalent thermal conductivity is: 

a. 
𝐾1+3𝐾2

4
    b. 

3𝐾1+𝐾2

4
   c. 

4𝐾1+𝑘2

3
  d. 

𝐾1+4𝐾2

3
 

7. A gas mixture has 16 g of helium and 14 g of nitrogen. The ratio between CP to CV is: 

a. 1.4    b. 1.54    c. 1.59   d. 1.61 



 

8. Two moles of oxygen is mixed with eight moles of helium. The effective specific heat at constant pressure 

of the mixture is: 

a. 2.3 R    b. 2.4 R   c. 2.7 R  d. 2.9 R 

9. A cylinder is divided into two parts with the help of a piston held tightly. The pressure and the volume 

of the two partitions are (P, 5V) and (10P, V) and the parts are in thermal equilibrium with each other. 

Now if the piston is let free to move isothermally, the volume of the gas on the two sides are: 

a. 2V, 4V    b. 3V, 3V   c. 5V, V  d. 4V, 2V 

10. The PV diagram for a gas expanding from state – 1 to state – 2 is as shown in the figure. During the 

process, the gas is:   

a. heated continuously 

b. cooled continuously 

c. heated in the beginning and cooled towards the end  

d. cooled in the beginning and heated towards the end  

11. Two masses m and 3m of same ideal gas are heated in two separate 

vessels of same and constant volume. The P- T graphs for the 

process in as shown in the figure. The ratio of slopes of B to A is:   

a. 3 : 1    c. 1 : 3 

b. 9 : 1    d. 1 : 9 

12. The ratio of specific heat of a gas at constant pressure to that at constant volume is γ. The change in 

internal energy of a given mass of the gas when the volume doubles at constant pressure  of P is: 

a. 
𝑅

𝛾−1
    b. 𝑃𝑉    c. 

𝑃𝑉

𝛾−1
   d. 

𝛾𝑃𝑉

𝛾−1
 

13. In an isothermal expansion, the volume of 96 g of oxygen at 27 0C is increased from 67 liters to 134 liters. 

The heat supplied in the process is: 

a. 56R    b. 1436R   c. 624R  d. 208R 

14. During an adiabatic process, the pressure of a gas is found to be proportional to the cube of the absolute 

temperature. The value of CP for the gas is: 

a. 4R    b. 3R    c. 2R   d. R 

 



 

15. A monoatomic gas initially at 27 0C is compressed adiabatically to 1/8 times its original volume. The 

temperature after compression will be: 

a. 0 0C    b. 927 0C   c. 1200 0C  d. 1473 0C 

16. A Carnot’s engine having 10% efficiency is used as a refrigerator. If the work done by the system is 10 J, 

the heat extracted from the cold reservoir is: 

a. 10 J    b. 100 J   c. 90 J   d. 99 J 

17. One mole of an ideal diatomic gas undergoes a cyclic process ABC as in fig. BC is an adiabatic process. 

The temperatures are as shown. Choose the correct statement:  

a. ΔU for the whole process is 250R  

b. ΔU for process CA is 700R 

c. ΔU for process AB is – 350R  

d. ΔU for process BC is – 500R 

18. The P – V diagram for a process with 2 g helium is as shown. The heat given to the gas in the process is: 

a. 3 P0V0   

b. 4 P0V0     

c. 5 P0V0    

d. 6 P0V0 

19. One mole of an ideal gas expands according to the relation 𝑉 = 𝑘𝑇2/3. The work done when the 

temperature changes by 30 0C is: 

a. 10R    b. 20R    c. 30R   d. 40R 

20. Two cylindrical conductors A and B of same area of cross-section have lengths l1 and l2 respectively. Their 

thermal conductivities are K1 and K2. They are in contact in series and the free ends are maintained at 

temperatures T1 and T2 respectively. The temperature of the junction in the steady state is: 

a. 
𝐾1𝑇1𝑙2+𝐾2𝑇2𝑙1

𝐾1𝑙2+𝐾2𝑙1
   b. 

𝐾1𝑇1𝑙1+𝐾2𝑇2𝑙2

𝐾1𝑙2+𝐾2𝑙1
   c. 

𝐾1𝑇1𝑙1+𝐾2𝑇2𝑙2

𝐾1𝑙1+𝐾2𝑙2
  d. 

𝐾2𝑇1𝑙1+𝐾1𝑇2𝑙2

𝐾1𝑙2+𝐾2𝑙1
 

21. Two metal spheres S1 and S2 are made of the same material and are at same high temperature. The mass 

of S2 is thrice the mass of S1. When placed in same cold surrounding, the ratio of initial rate of cooling of 

S1 to that of S2 is: 

a. 1/3    b. 0.33330.3333   c. 1/√3  d. √3/1 



 

 

 

Keys 

1 C 6 A 11 A 16 C 21 B 

2 B 7 D 12 C 17 D   

3 D 8 C 13 C 18 D   

4 C 9 A 14 B 19 B   

5 B 10 C 15 B 20 A   

 


