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The figures in the margin indicate full marks. 
Candidates should answer in their own words and adhere to the word limit as practicable 

All symbols are of usual significance. 

SECTION-A 

Answer four questions taking one from each unit 

Unit-I 

1. (a) Write down Maxwell's equation for distribution of molecular speed of a gas 

explaining the terms involved. 

(6) Graphically show the variation of the speed distribution curves for a given gas at 
two different temperatures 7 and T, where 7, >7. 

1 

where P V, and 7. are (c) Show that for a Van der Waals gas 

respectively the critical pressure, critical volume and critical temperature. 

2. (a) State and explain the principle of equipartition of energy 

(b) Write down the Van der Wall's equation for 'n' moles of a real gas and define its 

limitations. 
1+2 

(c) What is compressibility factor? 
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Unit-II 

2+2 3. Define viscosity coefficient of a liquid and write its CGS and SI units. 

1+1 4. (a) Write the definition of surface tension. Write it's units in C.G.S and S.J systems. 

1+1 (b) How the surface tension and viscosity of a liquid changes when the temperature is 
raised? 

Unit-III 

What do you mean by the unit cell ofa crystal? Calculate the number of atoms per 5 1+2+1 
unit cell of a body-centered cubic lattice. What is plane of symmetry of a crystal? 

1+1 6. (a) What is meant by Miller indices of a crystal? The Weiss indices of a plane of a 
cubic crystal are found to be 1:o: o (1 : infinity: infinity), find the Miller 
indices of the plane. 

p 1:0:0o (1 : infinity: infinity)I 9 fP 3AA T 

1+1 (b) Give an example of a liquid crystal and state an application of it. 

Unit-IV 

7. (a) Deduce integral form of rate equation of the following reaction. 

A+BProducts, assuming initial concentration of A and B are different. 

(b) A first order reaction takes 30 minutes to complete 50% of the reaction. Calculate 
the time taken for 75% completion of the same reaction.

2 

2 (c) What is meant by Zero order' reaction? Give one example. 
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LIBRARY 8. (a) What do you mean by activation energy of a chemical reaction? 

(6) The rate constants of a first order reaction are 2.45x10 sec and 1.62x10 sec at 273 K and 303 K respectively. Find out the activation energy for the reaction. 
3P0 RIAA TA ATa A 273 K 9R 303 K THTTI TEPTA 2.45x10 sec 4R 1.62x10 sec Afiba faPuog «fAsr 

(C) What do you mean by parallel reaction? Give one example. 1+1 

SECTION-B 
Answer wo questions taking one from each unit 

Unit-I 

3 
9. (a) Give an outline of the Born-Haber cycle for the formation of NaCl crystal from 

sodium metal and chlorine gas. 

(b) The melting point of AgCl is 455°C, while that of KCl is 776°C though the crystal radii of both the cations are almost the same.- Explain. 
AgCl 43 7RT 455°C, E KCI R 776°C, ze TSTR aT TI aa 

(c) Predict the shapes of the following compounds on the basis of VSEPR theory 

(ii) NH3 
2x3 

(i) H2S, (i) SF4, 

)HS, (i) SF, (ii) NH3 

10.(a) Give illustrations with examples for any two types of hybridisation possible 

involving s- and p-orbitals. 
2+2 

2 (6) KI is soluble in alcohol but KCl is not.- Explain. 

KI JTR TER AEKCI A-JTI 

2+1 (C)Write the M.O electronic configuration of O2 and O£* and hence predict which 

one among them will be paramagnetic? 

O2 9R 02* 47 T (Molecular orbital) RTMGMI A7 TT 
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(d) Explain the bond angle of H0 (104°), NH; (1079) and CH4 (109°) using VSEPR 

theory. 
VSEPR G4 11 HO (104°), NH (107°) gR CH4 (109°)-93 75 ®TA NTA JT 

Unit-II 

11.(a) In presence of glycerol boric acid behaves as a strong acid.-Explain. 

1+2 (b) What is water gas? How it is prepared? 

(c) SFs can be prepared but SCl, and SBrs can't be. - Explain. 

(d) Why SO shows both oxidising and reducing properties? 

1+2 12.(a) What is 'Inorganic Benzene'? Compare it's structure with benzene. 

b) Basicity of NH3 is more than that of PH3. -Explain. 

3 (c) Give comparative study of elements O - S - Se - Te' with reference to their 

electronic configuration. 

1 (d) Give one use of NazS;03. 
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