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2021 

M. Sc. 

2nd Semester Examination 

CHEMISTRY 

PAPER – CEM 201 (PHYSICAL CHEMISTRY) 

Full Marks : 40 

Time : 2 Hours 

1st Half 

Answer any four questions       10 x 4 = 40 

The figures in the right hand Margin indicate Marks. 

 

1. From the Schrodinger wave equation derive the 1st excited state wave function of a Simple 

Harmonic Oscillator. Find the nos. of node present in it and maximum minimum value 

from the graphical representation of the wave equation.   5+2.5×2 = 10 

 

2.  a) If an unnormalized wave function of the Hydrogen atom be r2er/3 (3 Cos2𝜃-1)then what 

will be the n,l, m value associated with this orbital and also identify the orbital.      

b) Wave function of 1s orbital of the Hydrogen atom is𝜓1𝑠 =  
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average value of the radius vector<r>for that orbital.    5+5 = 10 

 

3.  a) Dissociation of an acid (HA) in aqueous medium gives H3O+and A-, if K1 and K2 are 

the two rate constants for the forward and backward reactions then derive an expression 

for the relaxation time for the reaction. 

b) For the following outer sphere electron transfer reactions why the rate of the 2nd is 

higher than the first one? 

i) [Co(NH3)6]2++ [Co*(NH3)6]3+→[Co(NH3)6]3++[Co*(NH3)6]2+k2=10-6M-1s-1 

       ii) [Ru(NH3)6]2++ [Ru(NH3)6]3+→[Ru(NH3)6]3++[Ru(NH3)6]2+ K2=102M-1s-1 

5+5 =10 

4. a) Derive Michaelis-Menten equation for the Enzyme catalytic reaction. 

b) How will you explain that an enzyme catalytic reactions follow 1st order kinetics at the 

beginning but follow zeroth order kinetics at the end of the reaction?  5+5 = 10   

5. a) State and explain Debye Huckel limiting law. 

b) Write the effects of high AC frequencies and high potential gradient on the conductance 

of  the strong electrolyte in aqueous solution.     5+5 = 10 

6. a) Explain the quantum mechanical theory of Raman effect. 

       b)What is Surface Enhanced Raman Spectroscopy? Give examples.  5+5 = 10 
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7. a)What do you mean by Competitive, Uncompetitive and Noncompetitive inhibition of 

enzymatic reaction? 

       b) Explain why in Competitive inhibition the 𝜈𝑚𝑎𝑥value remains same; turnover number 

(Kcat) does not change but Km value increases?     5+5 = 10 

 

8. a)Derive the B.E.T. equation for multilayer adsorption. 

      b)A certain solid sample adsorbs 0.38 mg of oxygen when the pressure of the gas is 20 

Kpa and the temperature is 300K.The amount of gas adsorbed when the pressure is 4 Kpa 

and the temperature 300K is 0.19 mg. The Langmuir isotherm describes the above 

adsorption. Calculate the fraction of surface covered in these two cases. 7+3 = 10 

 

 

 

 

 

 

 

 

 

 

 

 

 


