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(d) (1) For a hydrogen like-atom in a stationary state with quantum numbers 1, [, and m, prove
a
that, (r) = [ r3[Ry]%dr.
The terms have their usual significance.

. N p ' o
(i1) A solution of NaCl of concentration m has an osmotic pressure of 2.0 atm at 25° C.

Calculate AG for the process: ‘
H,0 (solution, 25° C) = H,O (pure, 25° C) 2"'325

3. Answer any two questions from the following: 10x2=20

(a) (1) For the hydrogen atom ground state, find (V).
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(i) For a given overall cell reaction at 298 K, ASp =16.5] mol"*K~! and
AHp = —270.0 K J mol~? . Calculate E° and (%ir) . Assume that n = 2.
P

(iii) If you double all the coefficients in the overall chemical reaction in an electrochemical
cell, the equilibrium constant changes. Does the emf change? Explain your answer.

(iv) Show that if AG° (H*,aq) =0 for all 7, the potential of the standard hydrogen
electrode is zero. 3+3+2+2=10
(b) (1) Depict an electrolyte concentration cell with transference and derive an expression for

the emf of that cell.

(i1) Determine the number of degrees of freedom in each of the following systems stating
briefly the considerations on which the results are based.

(I) An azeotrope in a binary system

(II) An eutectic mixture in a binary system 6+(24+2)=10

(c) (i) Prove that the operators L? and L, commute.
(ii) Devise a cell in which the following is the reaction:
2H, (8) + O, (g) — 2H, 0 ())

(iii) Discuss how the thickness of the ion atmosphere changes as the lemperature, dielectric
constants and ionic strength of an electrolyte solution are increased. 4+2+44=10

(d) (i) Calculate the percent change in the vapour pressure per °C for benzene at around js

normal boiling point of 80°C. Benzene obeys Trouton’s rule.
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