Dept. Of Chemistry, J. K. College, Purulia
Ist Term Examination, 2015
Subject : Physical Chemistry
Ist year
Full marks = 25
Time = 1 hour
Group B

Answer all questions
1. Arrive at the cyclic rule from the expression of α and β.                                 3
2. 5 moles of a VDW gas was compressed from30 L to 3L. Calculate |Wrev| in Joules. a = 1.42 x 1012 dynes cm4/mole, b = 30 cc/mole                                  3
3. Show that in an isobaric volume change for one mole of an ideal gas 
|Wad|= RΔT/(γ-1).                                                                                                  3.5
4. Using the expression for first law of thermodynamics show that total energy of the Universe is constant.                                                                     3


Dept. Of Chemistry, J. K. College, Purulia
Ist Term Examination, 2015
Subject : Physical Chemistry
IInd year
Full marks = 25
Time = 1 hour
Group B

Answer all questions
1. Show that for Barium Phosphate slope of the log KSP(a) vs logγ± curve equals to 5.                                                                                                                           3
2. If S is the solubility of AD in presence of x mol of MD, S = -x/2 + √(KSP + P). Find P.                                                                                                                       3
3. When 0.5 gm mole of Ammonium Chloride is added to 2 L of (M/100) Ammonium Hydroxide solution, Calculate dα. KNH4OH = 1.8 x 10-5.                4

4. Show that for a salt of an weak acid and weak base Kh = (x/1-x)2                 2.5

Dept. Of Chemistry, J. K. College, Purulia
Ist Term Examination, 2015
Subject : Physical Chemistry
IIIrd year
Full marks = 30
Time = 1 hour 15 minutes
Group A
Answer all questions
1. Using the following cell
H2(1 atm)|MOH(m1)MCl(m2), AgCl(s)|Ag, how can you obtain ionic product of water?                                                                                                                  4
2. State one application of Quinhydrone electrode.                                            3
3. Arrive at  the relation : 2.303RTt-/F = ELJP + 2.303RTt+/F x logX
Where ‘t’ terms are transport numbers.                                                            4

Group B

Solve Eigen value equation for particle in a 2D box. Find out the expressions of wave functions and corresponding energy levels.                             3 + 3 + 3

Dept. Of Chemistry, J. K. College, Purulia
Gr-C (Org) (LCP)  F. M. = 12.5

  Answer all questions-

1. Predict the product with giving explanation - 
a) When Neomenthyl chloride is heated with NaOEt gives two products. What are the products?  Which one is the major product?  

b) When Meso-1,2-dibromo-1,2-diphenylethane is treated with NaOEt?                  2+2

2. Why nitro group is meta – orienting in aromatic electrophilic substitution reactions. 1.5                                             
          
3. Describe the Houben-Hostch reaction.                                                                        2 
4. Why halogens are o/p - orienting but deactivating?                                                      2
5. How E2 elimination depends on the i) nature of base ii) substrate and iii) solvent?      3

Dept. Of Chemistry, J. K. College, Purulia
B. Sc. Part – III TEST EXAM - 2016
J. K. College, Purulia
Subject – Chemistry (Organic) 
F. M. – 50                                                                                                            Time – 2 hrs 
Answer any five questions: 
1. a) How can you distinguish the following pair by IR spectroscopy?                              3
i)  Cis and trans isomer of stilbene. ii) CH3CH2COOH and CH3COOCH3 
b) Calculate the λmax values for the following (any two):                                                   3 


         
c) A compound with M.F. C6H12O2 shows four PMR signal: δ 1.1 (6H, s); δ 2.1 (3H, s); δ 2.6 (2H, s); δ 3.9 (1H, s). Propose a structure of compound.                                                 2
d) Why the ethylenic protons strongly shielded?                                                            2 
2. a) Write the major product in the following reactions:                                                     2x3


i) 

ii)

      
iii)


b) Show the chemical conversion of α-terpeniol into terebic acid.                                       2
c) How can you prove that geraniol contains two non-conjugated double bonds and a hydroxymethyl group?                                                                                                        2
3.     a) Show the steps of Merrifield solid phase peptide synthesis.                                      4
        b) Give an application of Sanger’s reagent in polypeptide sequence determination.    2
        c) What are the reagents used for synthon -CH2COOH, CH3CO+, R+ and CH3CO-?  2 
        d) Give the structure (Fischer) for A,B& C.        
             Methyl--D-Glucopyranoside     2HIO4   A     1)Br2/H2O     B +  C.                  2
                                                                                     2) Dil. Acid
4.  a) On treatment with acid cis-1,2-dimethylcyclohexane-1,2-diol give two products- explain.            
                                                                                                                                                          2
       b) UV absorptions of α,β-unsaturated ketones are affected by solvents. Comment.                         
                                                                                                                                                     2
       c)  Synthesise 6-deoxy-L-mannose from L-mannose.                				4
       (N.B. use O2/Pt reagent as one of the step. It converts terminal alcohol into a –COOH group.)
       d) Explain the structure of a peptide bond.                                         		                   2
5.    a) Give hydantoin synthesis of tryptophan.					       2
      b) Whats happen when sodium salt of EEA is treated with 1,3- dibromopropane?               2
      c) Which L-amino acid has R-configuration?                                                                      1 
      d) Describe the Bardhan-Sengupta synthesis of Phenanthrene.                                               3
      e) β-D-anomer of an aldohexose undergoes faster oxidation with Br2-Water- explain.       2 
6. a)  Give retro synthesis of the followings:                                                                     2x3


    b) Write a short note about i) finger print region and ii) Umpulung                                4
7. a) What happens when the compound (A) is heated at 1600C – Explain.                       3




 b) Why CH3 Protons are appear as doublet in NMR spectra of CH3CHBr2?                       2
 c) Provide one chemical evidence to prove that citral contains an α,β-unsaturated carbonyl group.                                                                                                                                    2
 d) What happens when 2-methyl-1,3-butadiene is heated with maleic anhydride? Explain it by FMO approach.                                                                                                                        3    


Dept. Of Chemistry, J. K. College, Purulia
B.SC 2ND YEAR TEST EXAM 2016
F.M. =20                                                                                                                      Time: 1 hr.
Answer all questions:

1. Derive thermodynamically Vant  Hoff’s isotherm for the reaction.
    aA(g) + bB(g) = cC(g) + dD(g)                                                                                                                  (4)
2. A solute goes into solution with absorption of heat. How will the solubility of the solute change with temperature?                                                                                                                                                   (2)
3. Consider the equilibrium:
PCl5 (g)       PCl3(g) + Cl2 (g) at 2000C. One mole of Helium gas is introduced into the reaction vessel keeping (a) the volume constant, (b) the pressure constant – comment on the equilibrium yield in both the cases.                                                                                                                                                   (1½ +1½)  
4. ‘From the missing reflection in the X ray diffraction pattern, it is possible to distinguish between different cubic lattices.’- explain this statement with the help of typical X ray reflection pattern of SC, BCC and FCC lattices.                                                                                                                                                           (4)
5. Compute the Miller indices for a face having intercepts  on the three axes as:                                         (14)
i) a : ⅓b : ½c                ii) ½a : ¼b : c                              
         iii) a : b : c                   iv) 2a : 4b : 3c
6. Show that for a equimolar mixture of two substances                                                                            (1½2)
     M1= Mn + (Mn Mm - Mn2)½ 

     M2= Mn - (MnMm  - Mn2)½

Dept. Of Chemistry, J. K. College, Purulia
B. Sc. Part – I TEST EXAM - 2016
J. K. College, Purulia
Subject – Chemistry (Organic)
F. M. – 25                                                                                                            Time – 1 hr
Answer any five questions:                                                                                                              5X5
1. a. Account for the dipole moment (1.0D) of azulene (C10H8).
b. Give two generation of a carbocation.
c. Why cyclopropenyl cation is a stable species ?                                                             2+2+1
 2.     a. What are the symmetry elements present in Propyne and tartaric acid  molecule ?
         b. Draw an enthalpy diagram (P.E. Diagram) for an exothermic two –step reaction when       
             the second step is rate determining.Lebel the maxima and minima.
         c.  Dsecribe the orbital structure of the methyl radical.                                                     2+2+1
  3.  a. Give the  R , S  nomenclature :


          b. Distinguish between resonance and tautomerism. 
          c. Describe the difference between transition state and reaction intermediate.                     2+2+1
4.  a.  Give the mechanism of the following reaction:
             ROCH3   +   3H2O  +  BBr3      ROH   +  B(OH)3  +  2HBr  +  CH3Br                       
            b. Write short note about Phase transfer catalyst with giving its mechanism.
            c. Describe the structure of carbanion.                                                                                 2+2+1
      5.   a. Show that pinacol-pinacolone rearrangement is Intramolecular in nature. 
            b. Draw the structure of 2S, 3R-ethyl-2-methyl-3-hydroxy-3-phenyl propanoate in 
Fischer Projection formula.
            c. Which one of the following is more basic? Guanidine or ethylamine.                            2+2+1
      6.   a. Explain the role of solvent polarity in the following reaction.
                     Et3N + EtBr      Et4N+Br--
            b. Arrange the following in order of increasing nucleophilicity;
                   CH3-, NH2-, HO-, F-.
            c. Define inductive effect.                                                                                                  2+2+1
      7. Write short note about the followings (any two)                                                                  2.5X2
a. kinetic isotopic effect   
b. dependence of rate of a SN2 reaction on substrate structure and leaving group  
c. generation and stability of free radicals
d. SNi reaction.
      8.   a. The reactivity order in SN2 reactions of halide ions in LiX salts in acetone is I->Br->Cl- but that in  
                Bu4N+X- is Cl-> Br->I-. – Explain.                                                                                                  2
            b. Acetolysis of the threo tosylate of 3-phenyl-2-butanol gives racemic threo acetate where erythro-    
                tosylate gives optically pure erythro acetate. Explain the observation.                                         3

Dept. Of Chemistry, J. K. College, Purulia
[bookmark: _GoBack]B. Sc. Part – III TEST EXAM - 2016
J. K. College, Purulia
Subject – Chemistry (Inorganic and Analytical) 
F. M. – 50                                                                                                            Time – 2 hrs 
Answer any five questions: 
1. (a) KReO4 is colourless but KMnO4 is intense purple - explain.                                                      (3)
    (b) Define Jahn Taller effect?                                                           	                             (1)
              (c) In [Cu (H2O) 4]2+, two water molecules undergo exchange with the bulk solvent molecules much more rapidly than the other four - explain.                                                                                                                                         (2)
    (d) How would you distinguish between cis and trans isomer of [PtA2X2]0 type complex?            (2)
    (e) Predict the spin magnetic moment of  Li[Ti(bpy)3] and  K3[Mn(CN)6].                                     (2)
2. (a) indicate the possible number of carbonyl ligands :
             (η5 Cp)2 Fe4 (CO)n   and  [Mo (CO)n (C2H4)2]                                                                         (3)
   (b) Find out the M-M linkage and no. of the bridging ligand in [Co3 (CH) (CO)9].                          (2)
   (c) Complete the following reactions:                                                                                (½ X 4 = 2)
         (i) Fe (CO) 5 + NaOH                  A	
        (ii) Co2 (CO) 8 + NO 	      B	
        (iii) Fe (CO) 5 + I2                C + NaBH4                     D	
                (d) A platinum complex act as an anti-cancer agent. Write down the exact structure of the complex and its precursor. Also show the preparation of the complex from the precursor.                                                                              (3)
3. (a) High precision  does not always ensure about accuracy. Explain.                                              (2)
    (b) Find the value with error   log (2.00 ± 0.02) X 10-6.                                                                    (2)
    (c) Find S.D.  and coefficient of variations for the following sets of values –                                 (3)
              (i) 89.83 ,  89.68 , 89.25 and  89.61  (ii) 20.41 , 20.43 , 20.39 and 20.49 
    (d) Express the result with the significant figures:    antilog (10.5).                                              (1½)
    (e) Find the least square values of slopes and intercepts for the (xi , yi ) pairs:                               (1½)
           (xi , yi ): (1.00 , 4.96) , (2.00 , 7.05) , (3.00 , 9.03) , (4.00 , 10.92) , (5.00 , 12.94)   
           4. (a) An aqueous solution of compound A of concentration 10-3 mol/lit absorbs 50% of incident radiation in a cell of length 1 cm and another compound B of concentration 2 X 10-3 mol/lit absorbs 60% of incident radiation ay a particular wavelength. Calculate the % absorbed by a solution containing 10-3 mol/lit of A & B each in the same cell at the same wavelength.    (4)                                          
    (b)  In the extraction of Ce (IV) with 2-thenoyltrifluoroacetone in benzene , the distribution ratio was 999. If the volume of organic phase was 20 ml and that of aqueous phase 50 ml, what will be the % of extraction?                                           (2)                                                                                                       
    (c) How would you account for the following facts in the Iodometric titration of Cu (II):  (1 X 4 =4)
           i) The titration of Cu(II) is possible as cuprous iodide is insoluble.
           ii) Excess KI is required for the titration. 
           iii) Control of pH of the solution is important.
           iv) Starch indicator should be added just prior to the end point.
5.  (a) [VO(acac)2] has magnetic moment 1.7 BM while [V(acac)3] shows 2.8 BM. How would you reconcile this fact.        (3)                                                                                                              
    (b) Calculate the CFSE value for [Ti(H2O)]2+  that  has an absorption maximum at 492 nm.          (3)
    (c) Which isomer of tetraaquodichlorochromium(III)  has comparatively more intense colour ?    (2)
    (d) The following Co (II) complexes show the first order rate constants (25oC) for aquation which differ by a factor of 104. Suggest an explanation.                                                                       (2)
                      [Co (NH3)5Cl] 2+                                k1 =2 X 10-6 s-1
                          trans-[Co (NH3)4Cl2] +                                     k1 =2 X 10-2 s-1  
6. (a) What do you mean by masking agent ?                                                                                       (1)
    (b) Find out all possible J values for  L=6 and S=5/2.                                                                      (1)
     (c) 50 ml of 0.1 (M) NaCl is titrated with 0.1(M) AgNO3 solution. Calculate the Cl- ion concentration during titration at (i) starting point, (ii) equivalence point, (iii) 60 ml of 0.1 (M) AgNO3 solution. [given Ksp of AgCl=1.56 X 10-10]               (4)                                                
      (d) 50 ml 0.1 (N) H3PO4 is titrated with 100 ml 0.1 (N) NaOH . Calculate the concentration of OH-  ion.     .   [given       pk1 = 2.12 ,   pk2 = 7.20 ,      pk3 = 12.29  ]                                                                                                                       (2)
    (e) Calculate the equilibrium concentration of Ni2+ in a solution with an analytical NiY2- concentration of 0.0150 (M) at pH  8.0  .                                                                                     [given   KNiY = 4.2 X 1018     and  α4 = 5.4 X 10-3  ]                                                                                      (2)
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