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Q1 (a) Calculate and identify all the individual orbitals for n=2 & n=3. [2] 
 (b) Derive Schrodinger wave equation. [3] 
    
    
Q2 (a) Draw the radial distribution curve for n=3, l= 0,1,2. [2] 
 (b) Define effective nuclear charge. Calculate Zeff experienced by ; 

(i) 5s electron  (ii) 4d electron in Ag atom (Z=47) 
[3] 

    
    
Q3 (a) Show the possible orientation of spin vector of single electron [2] 
 (b) Differentiate between R-S coupling & j-j coupling. Give the Hund’s rule in context to 

ground state term symbol. 
[3] 

    
    
Q4 (a) Define microstate. Calculate the no. of microstate in the following configuration; 

(i) d1  (ii) p3 
[2] 

 (b) Give the ground state term symbol for d9 ,d4 and d8 configuration.(show the calculation) [3] 
    
    
Q5 (a) Discuss the variable Oxidation state of 3d series. [2] 
 (b) Discuss the catalytic property of d-block elements with examples. [3] 
    
    
Q6 (a) Explain exchange energy. [2] 
 (b) Calculate in Bohr magneton the expected magnetic moment for the following ions(spin 

magnetic moment): 
(i) Fe +3  (ii) Ni+2  (iii) Cu+ 

[3] 
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