


e) Standard chemical potential ( ) of an ideal gasµ0

(i) depends on T, P.
(ii) depends on T but not  P.

(iii) depends on P but not  T.
(iv) depends neither on T or P.

f) The zero point energy of a harmonic oscillator is

(i) 0. 5ℎν

(ii) 0

(iii) ℎν

(iv) 3ℎν

g) The de Broglie wavelength (λ) of an electron moving in a nth Bohr orbit is given by𝑛𝑡ℎ

(i) λ = 2π𝑟
𝑛  

(ii) λ = 𝑛
2π𝑟  

(iii) λ = 2π𝑟 𝑛 

(iv) λ = π𝑟2

𝑛  

h) Among the following statements, the one that is NOT true for a Hermitian operator is:

(i) The eigen values are real
(ii) The eigen functions are orthogonal

(iii) They represent observables
(iv) The scalar product of two different eigen functions is equal to one

2. Answer any four questions 2×4=8

(a) Why is the mean free path inversely proportional to and to Ñ ?σ2

(b) Calculate the change in chemical potential of an ideal gas at 300K when its pressure is
changed from 2atm to 5atm.

(c) What is the importance of chemical potential? What is its interpretation?



(d) For mixing of ideal gases at constant and show that and .𝑇 𝑃 ∆𝐻
𝑚𝑖𝑥

= 0 ∆𝑉
𝑚𝑖𝑥

= 0

(e) Calculate the frequency of radiation emitted when a linear harmonic oscillator of
frequency goes from to state.6 ×  10−13 𝑠−1 𝑛 = 2 𝑛 = 1

(f) If , prove that .𝐴ϕ = λϕ 𝑒𝐴ϕ = 𝑒λϕ

3. Answer any two questions (2×6=12)

(a) (i) At , after the addition of of soln to of a250𝐶 110 𝑚𝑙 0. 1 𝑁 𝑁𝑎𝐶𝑙 100 𝑚𝑙
solution, the reduction potential of a silver electrode placed in it is0. 1 𝑁 𝐴𝑔𝑁𝑂

3

. Assuming activities to be identical with concentrations, calculate the0. 36 𝑣𝑜𝑙𝑡𝑠
solubility product of silver chloride, Given [3.5ξ0

𝐴𝑔/𝐴𝑔+ = 0. 799 𝑣𝑜𝑙𝑡𝑠

(ii) Calculate the surface tension of water at given that at that temperature water300 𝐶
climbs to a height of in a clean glass capillary tube of internal radius9. 11 𝑐𝑚

. The density of water at is . [2.50. 320 𝑚𝑚 30°𝐶 0. 9956 𝑔 𝑐𝑚−3

(b) (i) Calculate the pH of the solution obtained by mixing of with10 𝑚𝑙 0. 2(𝑁) 𝐾𝑂𝐻
of . [230 𝑚𝑙 0. 1(𝑁) 𝐶𝐻

3
𝐶𝑂𝑂𝐻 𝐾

𝑎
= 2×10−5

(ii) At the vapour density of is at . Show that .[31000𝐶 𝑁
2
𝑂

4
25 1 𝑎𝑡𝑚 𝐾

𝑃
= 9. 6

(iii) After temperature increases, what will be the fate of an exothermic reaction?      [1

(c) (i) Find out using the relation . [3𝐿
𝑥
,  𝐿

𝑦
,  𝐿

𝑧
𝐿 = 𝑟 × 𝑝

(ii) Find eigen function and eigen values of the operator under the condition that
𝑑

𝑑𝑥
eigen function remains finite at . Find the eigenvalues. For additional𝑥 →  ± ∞
restriction find the eigenvalue.ϕ(π) = ϕ(− π)
[3

(d) (i) State Gibbs Duhem Equation and also point out its significance as well as
importance. [3
ii) A mixture is composed of A and B in the molar ratio For a change of1: 0. 3.

in the chemical potential of A, what would be the corresponding− 10 𝐽 𝑚𝑜𝑙𝑒−1

change in chemical potential of B. [3


