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CHE-308 

EIGHT PAPER 

(Inorganic Chemistry and Physical Chemistry) 

Theory 

Full Marks: 50 

The figures in the margin indicates full marks for the questions 

Symbol used in questions have their usual meanings. 

Answer all the questions. 

SECTION-A 

(Inorganic Chemistry) 

  1. Either, 

    a) How do you correlate limiting radius ratio with the structure of the compound? 

    b) Giving structure explain the existence of ZnS as zinc blende and wurtzite structure. 

    c) How do different factors affect the magnitude of the lattice energy? 3+4+3=10 

Or 

    d) Discuss the Orgel diagram of Ti(III) and Co(II) octahedral ion. Give the significance of the  

     diagram on the electronic spectra of Ti(III) and Co(II) octahedral complexes. 5+5=10 

  2. Either, 

    a) What happens when (NPCl2) reacts with 

      i) NH3 ii) Benzene 

      iii) aqueous ether. Also write the reactions involved. 

    b) How the structure of (NPCl2)3 is different from benzene? 

    c) Give the difference between sheet silicates and 3D silicates? 

    d) How does zeolites find uses as catalyst and water softening agents? 3+1+3+3=10 

Or 

    e) Describe a method for the measurement of magnetic susceptibility. Derive the various term  

     symbol for p2 configuration.   4+6=10 

  3. Either, 

    a) How are different ligands in an organometallic compound classified on the basis of hapticity?  

     Discuss briefly the application of organometallic compounds in heterogeneous catalysis. 

    b) What happens when S4N4 undergoes 

      i) hydrolysis ii) oxidation 

      iii) reduction.   4+3+3=10 

Or 

    c) Explain the simultaneous TGA-DTA curve for CuSO4.5H2O. 

    d) Explain metalloporphyrins and their role in biological system. 5+5=10 
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SECTION-B 

(Physical Chemistry) 

  4. Either, 

    a) The molarity of a solution is given by the relation 𝑀 = (1000 × 𝑤𝐵)/(𝑀𝐵 × 𝑉), where 𝑤𝐵,  

     𝑀𝐵 and 𝑉 are the weight of the substance, molecular mass of the substance and volume  

     respectively. Write algorithm to calculate the molarity of the solution. 

    b) List the symmetry elements, identify the point group and construct the group multiplication  

     table for chloroform molecule.   4+6=10 

Or 

    c) What is molar polarizability? Show that molar polarizability is independent of temperature  

     with a relevant equation. 

    d) What is vibrational spectroscopy? What are vibrational energy and fundamental frequency of  

     harmonic oscillator?   5+5=10 

  5.  a) What are reversible and irreversible cells? Give one example of each type. Derive the  

     expression to calculate the emf of concentration cell without transference. 3+3+4=10 

Or 

    b) Explain Raman effect, Raman scattering, Stoke’s line and Anti-Stoke’s line.  How does  

     Raman spectroscopy differ from Infrared spectroscopy? 4+6=10 
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