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Notes: 1.  All questions are compulsory and carry equal marks.

2. Use of log table is permitted.

1 a)  Derive an expression for the energy of hydrogen atom by using Schrodinger’s wave
equation.
b) 1) Discuss normalized and orthogonal wave functions.
i)  Prove that, eigen values of Hermitian operator are real.
OR
c)  What are postulates of quantum mechanics?
d)  How the Schrodinger’s wave equation is useful to calculate the energy of the rigid diatonic
rotor?
e)  What is degeneracy? Calculate the degeneracy of energy level with energy equal to
2
12h 5 for a particle in a cubical box.
8ma
f) . : . . d
Which of the following function is eigen function of the operator X
) e kx i) sinkx
iii) exp(—axz) iv) KX
2 a)  Derive any two Maxwell relations and give an application of one of them.
b)  What is fugacity? Describe an experimental method for the determination of fugacity.
OR
c)  What is mean by chemical potential? How does chemical potential vary with temperature
and pressure?
d)  Derive thermodynamic equation of state.
e)  What is residual entropy? Explain it with example.
f)  Write a short note on escaping tendency.
3 a) 1) Draw and discuss the phase diagram for ferric chloride-water system.
i) Explain
a) Transition point b)  Invariant system.
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b)  Describe the first and second order phase transition and lambda line observed in liquid
Helium system.

OR
c¢) Draw and describe phase diagram of carbon system.
d)  Give thermodynamic derivation of phase rule.

e)  Determine the number of degree of freedom in each of the following.
i) CaCO3=CaO +CO, ©

II) Nz(g) +02(g) S5 ZNO(g)
III) FE(S) + HZO(g) = FEO(S) + HZ(g)

iv) An aqueous solution of acetic Acid.
f)  Discuss first & second order transition.

4. a) Derive Michaelis-Menten equation for enzyme catalyst & explain the effect of pH &
temperature on catalysis.

b)  Derive an expression for the rate constant on the basis of collision theory for bimolecular
reaction.

OR

¢)  Discuss the Kinetics of the H, — 1, reactions.

d)  Derive the expression for RRKM theory.
e)  Write short note on acid-base enzyme catalyzed reaction.

f)  Explain:
i)  Quantum yield i) Quenching.

5. a)  What is meant by Hermitian operator?
b)  Write the equation of energy of simple harmonic oscillator.
c)  What are partial molar quantities?
d)  Define intensive and extensive properties with examples.
e)  Explain reduced phase rule.
f)  What are congruent and incongruent melting point.
g)  Explain photosensitizer.

h)  What is activation energy.
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