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Q.1(a) What is a buffer solution? Derive the Henderson equation for determination of pH of an [2+3] 1 2
acidic buffer mixture.
Q.1(b) What is the common ion effect? Calculate the solubility of Al(OH); in grams per litre in [5] 1 3
water at 25°C. K, of Al(OH); = 8.5 x 1032,

Q.2(a) What is chemical potential of pure substance? Explain, the chemical potential vs. [5] 2 2
temperature curve for solid, liquid and gas phases under one atmospheric pressure.

Q.2(b) What is partial molar Gibbs Free energy? Determine the total volume of solution when 54 [5] 2 3
g of water is mixed with 54 g of ethanol. [Vymeon = 56.56 cc/mole and Vi o = 17.37
cc/mole at 50 mass % solution of ethanol in water at 25 °C.]

Q.3(a) From phase diagram, derive the expression of colligative property of depression in [5] 3 2
freezing point of a solvent in a solution, i.e. AT; =K;m.

Q.3(b) What is osmotic pressure (m)? Derive the equation, m = cRT from chemical potential [5] 3 2
approach.

Q.4(a) List various elements of symmetry present in a cubic crystal. Calculate the Miller indices [2+3] 4 2
of crystal planes which cut through the crystal axes at (-3a, 2b, -3c).

Q.4(b) Derive Bragg equation. The first order reflection of X-rays of wavelength 1.54A from the [2+3] 4 3
(100) planes of a cubic crystal occur at an angle of 11.29°. Calculate the length of the
unit cell.

Q.5(a) What are the differences between adsorption and absorption? Why does adsorption take [5] 5 2
place? What are physisorption and chemisorption? Prove that adsorption is an exothermic
process.

Q.5(b) What is Freundlich adsorption isotherm? What is Langmuir theory of adsorption? Derive [5] 5 1
the Langmuir adsorption isotherm.



