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Ans 1 (c) Clausius-Clapeyron relation 

 
Pressure and Melting point are explained by Clausius-Clapeyron equation. 

   The equation in the picture explains the change in 

ŵeltiŶg poiŶt T ǁith ĐhaŶge iŶ pressure P. ΔV is ĐhaŶge 
iŶ ǀoluŵe aŶd ΔS iŶ ĐhaŶge iŶ eŶtropǇ. 
For eǆaŵple, let’s disĐuss aďout ŵeltiŶg of Al. 
Al (s) =Al (l) 

In the above reaction, Entropy is increasing and volume 

change is positive thus dT/dP is positive. Which implies 

that with increase in pressure the melting point of 

Aluminium is increasing. 

 

Ans 1(d) 
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Ans 1(e) 

 

 
Pressure and temperature affect density of gas. hence, they affect mean free path.  

Ans 1(f) 
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Ans 1(g) 

 
 

Ans 2(a) 
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Ans 2(b) 
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Ans 3(a) 

The Second Law of Thermodynamics: 

Kelvin - Planck Statement  
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Clausius Statement of the Second Law 

 

Equivalence of two statements:   
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Ans 3(b)  According to carnot theorem, the efficiency of a carnot engine is greater than or equal 

to the efficiency of any other engine operating between the same temperature limits:  



 

 
Ans 4(a) At first, we will deal the Internal energy u, Enthalpy h, Gibbs function g and Free 

energy or Helmholtz function f. All these four are expressed on per unit mass basis: 

Internal Energy u: 

The differential form of 1st law of thermodynamics for a stationary closed system, which 

contains a compressible substance and undergoes an internally reversible process, can be 

expressed as: 

du=δqrev – p∙dν  → δqrev = du + p∙dν 

In addition, the entropy is defined as: 

T∙ds= δqrev 

Then we have: 

T∙ds = du + p∙dν →  du = T∙ds – p∙dν 

and 

                                                                             
Enhalpy h: 

According to the definition of ethalpy, we have: h=u+p∙ν 

We then write it in differential form: 

dh = du + p∙dν + ν∙dp → dh – ν∙dp = du + p∙dν 

Now we can eliminate du by using dh: 

dh = T∙ds + ν∙dp 

 

and 

                                                                              
Gibbs Function g: 

Definition of Gibbs Funtion g is:  

                                                                                                   g=h – T∙s 
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So the Gibbs function g in differential form is: 

dg = dh – T∙ds – s∙dT 

And knowing from the above equation (dh = T∙ds + ν∙dp), we get: 

dg = ν∙dp – s∙dT 

and 

                                                                       
Free Energy (or Helmholtz Function) f: 

Definition of Free Energy f is: 

f=u – T∙s 

The differential form of free energy f is expressed as: 

df = du – T∙ds – s∙dT 

We can eliminate du by using du – T∙ds =– p∙dν, we obtain: 

df =– p∙dν – s∙dT 

 

 

and 

                                                                      
We know from the mathematics that any exact differential the mixed partial derivatives must 

be equal, which can be expressed as: 

dz = M∙dx + N∙dy 

where: 

                                                                                       
Then: 

                                                                      
According to this conclusion, we can obtain the following four relations by applying the above 

partial derivatives of properties pressure p, specific volume ν, temperature T and specific 

entropy s: 

 
These four equations are called the Maxwell Relations. 

Q 4(b) i 
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Q 4b(ii) 
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Ans 6(a) : 

 

 

 

alllabexperiments.com 

Support by Donating



 

 
 

Ans 6(a) 
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Ans 6(b) 
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Ans 7(a) The various postulates of quantum theory of radiations are as follows: 

i. A radiation has energy. As light and heat are radiations, they are also associated with 

energy. 

ii. Radiant energy is not emitted or absorbed continuously but discontinuously in the form of 

small packets called photons. Photon is not a material body but is considered to be a 

massless packet of energy. 

iii. The energy E of a photon is related to the frequency of radiation, v; the two being related 

as E = hv Where h is planck's constant. 

iv. Whenever a body emits or absorbs energy, it does so in whole number multiples of 

photons, i.e., nhv where n = 1, 2, 3 and never 1.2, 2.5, 3.7 etc. 



 

Ans 7(b)StefaŶ’s law froŵ plack’s law 

The total power per unit area from a blackbody radiator can be obtained by integrating 
the Planck radiation formula over all wavelengths. The radiated power per unit area as 
a function of wavelength is 

 

so the integrated power is 

 

It is helpful to make the substitution 

 

Making the substitution gives 

 

Making use of the standard form integral 

 

gives the final form of the Stefan-Boltzmann law 

 
 

Wein’ s displaceŵeŶt law froŵ plaŶcks law 

To find the peak of the radiation curve as indicated in Wien's displacement law, it is 
necessary to take the derivative of the Planck radiation formula with respect to 
wavelength.  
To find the peak of the blackbody radiation curve, we take the derivative: 
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Simplifying gives the maximum condition: 

 

 
which must be solved numerically to give: 

 
 

Ans 7(c) 

 
 

Ans 8 (a) 

alllabexperiments.com 

Support by Donating



 

alllabexperiments.com 



 
 

alllabexperiments.com

Support by Donating


