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 Notes : 1. All the five questions are compulsory and carry equal marks. 

 2. Write chemical equations and draw diagram wherever necessary. 
 

    

1. a) Discuss the Born Haber cycle for determination of lattice energy. Calculate the heat 

of formation ( )FH of KF from its elements from the following data by the use of 

Born-Haber cycle. 

 Sublimation energy of potassium = 87.8 KJ mole-1 

 Dissociation energy of F2 = 158.9 KJ mole-1 

 Ionization energy of ( )gK  = 444.2 KJ mole-1 

 Electron affinity for ( )gF  = -334.7 KJ mole-1 

 Lattice energy of KF = -807.5 KJ mole-1 
 

5 

 b) Explain the intrinsic and extrinsic semiconductor with suitable examples. 
 

5 

  OR  

 c) Define hydrogen bonding. Describe the types of hydrogen bonding with suitable 

examples. 
 

2½ 

 d) What is radius ratio rule? Discuss the limitations of radius ratio rule. 
 

2½ 

 e) Explain the term solvation and solvation energy with suitable example. 
 

2½ 

 f) How the free electron theory explains following metallic properties  

i) Thermal conductivity  ii) Malleability and ductility  

 

2½ 

2. a) Discuss the first transition series elements with respect to  

i) Electronic configuration  

ii) Catalytic property  
 

5 

 b) Discuss the comparative study of Ni, Pd and Pt with respect to  

i) Magnetic properties  ii) Stereochemistry  
 

5 

  OR  

 c) Discuss the variation of atomic and ionic radii in first transition series. 
 

2½ 

 d) Explain the stereochemistry shown by Cr, Mo and W complexes. 
 

2½ 

 e) 2Cu +
is coloured and paramagnetic while 

2Zn +
is colourless and diamagnetic 

Explain. 

 

2½ 

 f) Why transition metal shows variable oxidation state? 

 

2½ 

3. a) What is error? Explain the determinate and indeterminate error. 
 

5 

 b) Explain the following theories of acid-base indicator 

 i) Ostwald's Theory ii) Quinonoid Theory 

 

5 

  OR  
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 c) Explain the external and internal indicator in redox titration. 

 

2½ 

 d) Explain the theory of complexometric titration. 

 

2½ 

 e) Describe 2.5 d and 4d rule.  

From the given data, can we reject or retain the suspected value on the basis of 2.5 

and 4d rule.  

Given data : 10.0, 10.1, 10.2, 10.1, 10.6 

 

2½ 

 f) Explain  

 i) Average deviation ii) Standard deviation  

 

2½ 

4. a) What are non aqueous solvents? How are they classified. 

 

5 

 b) Draw a well labelled diagram of rotary Kiln. Describe the various chemical reactions 

taking place in rotary Kiln. 

 

5 

  OR  

 c) Explain the acid-base reaction and solvolysis reaction in liquid ammonia. 

 

2½ 

 d) Discuss the characteristics of constitutional compound in Portland cement.  

 

2½ 

 e) Discuss the different additives for cement. 

 

2½ 

 f) Write a note on  

 i) Compost  ii) Manure  

 

2½ 

5.  Attempt any ten. 

i) State Fajan's Rule. 

ii) Define conduction band and valence band.  

iii) What is the effect of hydrogen bonding on viscosity. 

iv) Calculate magnetic moment of 2
nZ +  ion? 

v) Define ionization potential.  

vi) Write down the electronic configuration of  

 Ag(Z = 47) and Cd (Z = 48) 

vii) Calculate the mean and median for the following set of values. 

 6.10, 6.12, 6.14, 6.10, 6.12, 6.14 

viii) Which are the suitable indicators for the titration of strong acid against strong 

 base. 

ix) Define i) Oxidant  ii) Reductant  

x) Write the autoionization reaction of liquid SO2  

xi) Draw the flow chart for classification of fertilizer. 

xii) Write a note on concrete. 

 

1x10=10 
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