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B. TECH. II-Year I-Semester Examinations, December 2015 (Supplementary)

THERMODYNAMICS FOR BIOTECHNOLOGISTS (BT)
Time:
3 Hours







      Max. Marks: 70


 Note: No additional answer sheets will be provided.

Part - A 

Max.Marks:20

Answer all QUESTIONS. EACH QUESTION CARRIES 2 MARKS.
1. Define work and power.
2. Define entropy.

3. Write the carnot theorems.

4.   What is the fundamental residual property relation?

5.   Mention the criteria for phase equilibrium.

6. Define partial molar property.

7. What are summability relations?

8. Write Gibbs Duhem equation.
9. Give the equation relating equilibrium constant to composition.

10. Calculate the equilibrium constant at 298K are of the reaction
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Given that the standard free energies of formation at 298K are 97,540J/mol for N204 and 51,310 J/mol for N02 .

Part – B
Max.Marks:50

ANSWER ANY FIVE QUESTIONS. EACH QUESTION CARRIES 10 MARKS.
1. One Kg of water (V = 1003cm3/kg) in a piston cylinder device at 25(C and 1 bar 
is compressed in a mechanically reversible isothermal process to 500 bar. 
Determine Q, W, ∆U, ∆H and ∆S given β = 250 × 10-6K-1 and K=45 ×10-6bar-1


2. Explain in detail about the second law of thermodynamics with the help of neat diagrams.
3. Explain With the help of P-V & T-S diagrams, explain Carnot and Rankine cycle.
4. a. Prove 
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b. Prove 
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5. Show that the Chemical potential of a component in all phases is same at thermodynamic equilibrium.
6. A system initially containing 2 mol C2H4 and 3 mol O2 undergoes the reactions C2 H4(g) + ½ O2(g) 
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C2H4(g) + 3O2(g) 
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 2 CO2(g) + 2H2O(g)


Develop expressions for the mole fractions of the reaching species as functions of the reaction coordinates for the two reactions.
7. Define second law of thermodynamics with help of Kelvin-Plank and Clausius statements.
8. Explain Liquid-Liquid Equilibrium with the help of solubility diagram.
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