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B. Sc. 3rd Semester (Honours) Examinations, 2021-2022 

CHEMISTRY 

Course ID: 31412                                              Course Code: SHCHE/302/C-6 

Course Title:  Inorganic Chemistry II 

Time: 1 Hour 15 Minutes                                                                                Full Marks:  25 

The figures in the right hand side margin indicate full marks. 

Candidates are required to give their answers in their own words as far as practicable 

                                                             

1. Answer any five of the following questions.                                                                1×5 = 5 

1. (a) Write down the basic differences between Schottky and Frenkel defect. 

(b) Draw the structure of a compound which contain both 2c-2e bond and 3c-2e electron 

bond. 

(c) Distinguish between neutrino and antineutrino. 

2. (d) Complete the nuclear reaction:  92U
 235 + 0n

1  55Cs144 + 37Rb90 +  ? 

3. (e) Give one example each of molecules with d3s and dsp2 hybridizations. 

(f) Draw a structure of a compound which contains µ-bond. 

(g) Which is more stable H2
+ or H2

-? 

(h) Calculate the formal charge of nitrogen in NO3
- ion. 

 

2. Answer any two of the following questions:                                                       5×2 = 5 

(a) (i) Calculate the limiting radius ratio for octahedral coordination in a close packed lattice. 

   (ii) What are equivalent and non-equivalent hybrid orbitals?                                3+2 = 5  

(b) (i)What are n-type and p-type semiconductors? Give example.  

(ii) Explain why O2 is paramagnetic but O2
2-is diamagnetic?                                 3+2 = 5 

(c) (i) Compare the magnetic properties of B2 and C2 using molecular orbital theory. 

   (ii) Mention the role of KI to solubilize iodine in water.                                       3+2 = 5 

(d) (i) Which one is more soluble in water: MgSO4 or BaSO4 and why? 

(ii) Define ‘limiting radius ratio’ for an ionic lattice. Find its value for a tetrahedral lattice.

                                2+(1+2) = 5 
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3. Answer any one of the following questions:                                                            10×1 = 10 

(a) (i) State Bent’s rule and explain the structure of PCl2F3. 

  (ii) Calculate the lattice energy of CaO using the following data:  

Madelung constant =1.75; interatomic distance = 2.4 A; Born exponent = 7; electronic 

charge = 4.8 × 10-10 esu 

  (iii) Explain with example: (i) Magic Number, (ii) Nuclear spallation reaction.  

                                                                                                                (2+2)+2+(2+2)=10 

(b) (i) Explain from VSEPR theory: 

(A) NF3, BF3 and BrF3 have comparable molecular formulae but their shapes are 

different? 

(B) Different bond angles of PX3 (X=Cl, Br, I)? 

(ii) Melting points of maleic acid and fumaric acid are same/different- explain. 

(iii) 1g of carbon from an archaeological sample gives 9.4 counts per min. 1g of carbon 

made from a recently cut tree gives 15.3 counts per min under the same conditions. 

How old is the sample? (Half -life of C-14 is 5730 years)                (3+2)+2+3 = 10  
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