Dept. Of Chemistry, J. K. College, Purulia
Part II (Hons)Test Examination, 2015
                      Paper I (Inorganic Chemistry)                                         Full Marks = 52
                                                                                                                 Time = 2 hours
Group A
Answer any three                                                                                                         3 x 2
1(a) Give one example of ‘inert s-pair effect’ of p-block elements. 
  (b) How Al2O3 can be obtained from NaAlO2 ?
  (c) Give one example of heterogeneous catalysis of metal nitrides.
  (d) Complete the equation KF + AsF3 →  
  (e)  How positron can be obtained from Sb nucleous?
Answer any two                                                                                                           2 x 5
     2(a)(i) Explain how the angular momentum is conserved when a neutron
     breaks into a proton.                                                                                                4
    (ii) Complete the equation Au(79) + electron →                                                     1
    (b)(i) Draw the structure of Hyponitrite ion.                                                           2     
    (ii)What is Superphosphate?                                                                                    1
   (iii) What happens when Zirconyl nitrate solution reacts with
   Disodium hydrogen phosphate ?                                                                              2
   (c)(i) Write down the general formulae of three classes of Boranes. Give example
   for each of them.                                                                                                      3
   (ii) Why Boron trihalides are monomeric?                                                              2                               
Answer any one                                                                                                          1 x 10
    3(a)(i) Explain how radioactivity cures thyroid glands problems.                             2
   (ii) Write down the chemical formula of yellow ammonium sulphide.
   Why it has yellow colour?                                                                                          1+2
  (iii) Give a scheme for calculation of Avogadro number using Radioactive 
  decay measurements.                                                                                             3
 (iv) What is Cyclotron?                                                                                             2
 (b)(i) Explain the mechanism of Berry Pseudorotation with an example.                 3
(ii) Show structural resemblances between cyclohexane and borazanes.                3
(iii) Give one example of Ziegler-Natta catalysis.                                                   3
(iv) Complete the equation 4HNO3 +   → 4HPO3 + 
Group B
Answer any three                                                                                                     3 x 2
1(a) How can you obtain enthalpy of reaction from van’t Hoff equation?
(b) What is polymerization? 
(c) Complete the equation Soap + Ca2+ → Na+ + 
(d) Why Miller’s indices are better usable than Weiss indices?               
(e) Index  four planes of a cubic system.       
Answer any two                                                                                                        2 x 5 
2(a)(i) What will be the separations of lattice planes for a first order reflection
 of X rays?                                                                                                                2
(ii) Write down Steno’s law for interfacial angles and give one example.              3
(b)(i) What is micellization?                                                                                    2
(ii) How can you determine CMC ?                                                                        3
(c)(i) For this reaction PCl5      PCl3 + Cl2, if total pressure of the system
is 1.44 atm, what will be Kp for 1/3 fraction dissociation?                                     3
(ii) If lnK > ∑nlna, forward reaction will occur spontaneously. Justify.                2
Answer any one
3(a)(i) How can you obtain the dependence of  lnKp on temperature
when heat of reaction changes with T ?                                                                 4
(ii) Explain how an inert gas affects chemical equilibrium of a bimolecular
gaseous reaction under a constant pressure.                                                          4
(iii) Which are thermoplastic polymers? Give example.                                       2
(b)(i) ‘All macromolecules are polymers.’ Criticise with example.                      3
(ii) Explain how intrinsic viscosity helps for determination of viscosity
average molecular weight of polymers. Draw a relevant graph.                          3
(iii) Atomic heat of a solid is Cv = 3R x E(x), Find E(x)                                     4
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Group A                                                                                                          
Answer any two                                                                                                          2 x 2
1. How X rays emit from metals?                                                                               
2. Explain why K4[Fe(CN)6] crystals were used in X-ray diffraction experiments   
3. Draw a picture to describe elliptic rotation of an electron about
a nucleus.                                                                                                                
Answer any two                                                                                                     5 x 2
4. (a) How n is related to radial quantum number? Show that n/k = a/b (terms have their usual significance).                                                                                                         3
(b) On which quantum number shape of orbitals depend on? Give an example. 2
5. (a) ‘Greater the number of electrons of parallel spin greater will be the stability of
      atomic structure.’ Justify.                                                                               2
(b) Arrive at the dimension of radius of stationary orbits of H-atom.                 3
Answer any one                                                                         
6. (a) Explain why less energy is required to promote electrons between higher energy 
levels than that between lower levels.                                                                 3
(b)  If ground state energy of H-atom is -13.60 eV, calculate energy of 2nd 
 excited state.                                                                                                       2

Group B (TS)   
1. Write the IUPAC names of the followings:                                                       2
        (a) ClCH2CH=CHCH(OCH3)CHO
        (b)(CH3)2N(CO)CH2CH(OH)CH(CH3)CH3                                            
1. Draw the orbital picture of the followings and mention the state of hybridization of C, N and O atoms.       
 (a)Acrylic acid (b)Acetonitrile.                                                                                       3                                                                                                                                            
1. What is the major factor that in fluencies the relative stabilities of carbanions, radicals and carbocations? b) Define inductive effect. c) How does the inductive effect of an alkyl group affect the stability of these three intermediates?                                                                                         (1+1+2) 
1. Which one of the following has greater dipole moment? Explain.                        3
                                            [image: ]                    



Group C

Answer any two                                                                                                 2 x 2
1. Is it possible that rate of a reaction is independent on reactant concentration?
How?
2. Define specific reaction rate.                                             
3. What will be the unit of rate constant for a n/m th order reaction?
Answer any three                                                                                                 5 x 3
4. (a) The rate of decomposition of A is 7.25 for 5 % completion and 5.14 in same unit
for 20 % completion. Calculate order of the reaction.                                 2.5
(b)  Show that one can arrive at the expression of  k f or Ist order kinetics 
from the same for 2nd order kinetics under special conditions.                    2.5
5. (a) How can you express order of a reaction involving one reactant only 
in terms of its two initial concentrations?                                                      3
(b) Write down chemical equation any one consecutive reaction.                2
       6.   (a)  If K is the equilibrium constant for the following reaction A → B,
             prove that rate constant for the backward reaction 
             k2 = 1/t(K+1)[ln Ka/(Ka – (K+1)x]                                                               4
             (b) Give one example of a first order reaction.                                             1
      7.    (a) Show that for a consecutive reaction c3 = c0(1-e-k2t), when k1>>k2.       3
             (Terms have their usual significance) 
 (b) For this reaction CH3CHO → CH4 + CO, the order = 3/2
 Write down the differential rate expression.                                                2    
 
Group-D (LCP)

          1. Which is the stronger acid in each of the following pairs? Give reason.
            (i)  Phenol or p-hydroxybenzaldehyde (ii) o-Fluorophenol or p-Fluorophenol.                  3
          2.  Write the protonated form of guanidine, HN=C(NH2)2 and explain why guanidine is a  
              strong organic base.        		                                                                             2
         3.     Azulene is a polar molecule- comment.                                                                     2 
         4.    Draw an enthalpy diagram (P.E. Diagram) for an exothermic two –step reaction when       
           the second step is rate determining. Label the maxima and minima.                            3   
1. 7-Bromocycloheptatriene (tropylium bromide) gives a precipitate of AgBr        
        instantaneously with AgNO3. Explain why.                                                                   2 
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Group A (Inorganic)                                                                                 
Answer any two                                                                                                 2 x 2
1. What happens when Se reacts with oleum?
2. Why SH4 compound cannot exist in nature? 
3. Which type of hybridization of S atom occurs in S4O62- ion?                                             
4. Complete the equation S2N4  →  N≡SF
Answer any two                                                                                              2 x 5
5. (a) How can you remove fluoride ion from SO2F2?                                 2.5
(b) Write down electron dot structure of Hexathionate ions.                   2.5
       6.   (a)  Why SO3 is planer and SO32- is pyramidal?                                       2.5
             (b)   What is polythiazyl?                                                                          2.5
       7.   (a) Draw a structure where Sulphate ion acts as a bidentate ligand.         2 
             (b)  Give one use (in details) of hypo as a fixer.                                       3
Group B (TS)   
                                                                                                  
1. (i) What is the expected product when the following diketone undergoes the     benzilic acid rearrangement ?   Explain with mechanism.

                                                      [image: ]                                                                          2
2. What reagent could be used to convert z-2-butene to meso-1,2-butanediol and to dl-1,2- butanediol? Give reactions in each case.			 			         3
3. What happens when ozonolysis of phenanthrene was performed followed by oxidation with KMnO4? Give the name of the product and describe the mechanistic pathway of the reaction.                                                                    (3)
4. Give the alkene (may be more than one) needed to prepare (a) 1-bromo-1-methylcyclohexane and 2-bromo-1-methylcyclohexane.                             (2)     
Group C (SM)                                                                                            full marks = 24
Answer any two                                                                                               2 x 2
1. Express reaction free energy in terms of chemical potentials of components 
in reaction mixture.
2. If ΔG = lnQp/Kp, what will be the nature of reaction when Qp<Kp ?
3. How solvent participates in ionization of an weak electrolyte?
4. Write down the anion hydrolysis equilibrium.
Answer any two                                                                                                       5 x 2
5. (a) Arrive at the expression for Ka of an weak acid HA in an aq solution 
of HA and its salt.                                                                                      3
      (b) What will be the pH of 0.02 M NaOH solution?                                 2
6.   (a)  pH of an aq sodium acetate solution is 9.0. What will be the pH if volume of the solution is doubled?                                                                                         3
      (b) Show that degree of hydrolysis of a cation is given by α = √Kh/C.     2
          (terms have their usual significance.)
7. (a) Show that Kp = 10-ΔGo/(2.303RT)                                                              3
(b) Arrive at the expression dH = TdS + VdP + ΔGdξ                             2
       8.   (a) K for this reaction 2H2S(g) → 2H2(g) + S2(g) is 0.0118 at 1338K
       and ΔH = 177.40 KJ, calculate K at 1200K.                                                   4
             (b) Draw a G vs ξ graph for a chemical reaction.                                     1
Answer any one                                                                                                    10 x 1
9  (a) Arrive at the Henderson equation for this mixture BOH + BA 
in aq medium.                                                                                                   4 
             (b) Calculate the pH of a 10-2 M solution of NH4Cl.	      
       kb (NH4OH) = 1.8 x 10-5 M.                                                                             4
             (c) Arrive at the final expression of ionization equilibrium 
       constant of water.                                                                                              2
10. (a) Discuss the effect of inert gas on this equilibrium mathematically
N2 + 3H2= 2NH3                                                                                              4
(b) Initial conc of reactant for this reaction is 1 mol. At eqm ξ = 0.3 mol
and total pressure = 1 bar, calculate Kp.                                                          3
(c) Show that for an endothermic reaction an increase in temperature 
at equilibrium increases ξ of forward reaction.                                               3
11. (a) For this equilibrium H2O(l) = H2O(g), show that
ln(p2/p1) = -ΔHvap/R(1/T2 – 1/T1), p terms are vap pressures of liq water.     4
(b) Calculate Khof this reaction 
NH2CONH3+ + H2O → NH2CONH2 + H3O+                                                                         3
(c) What is the solubility of Silver chromate in water if
 KSP = 1.3 x 10-11 M3?                                                                                     3
Group-D (LCP)                                                                                         F.M. 10 
1. Which one of the following reaction will take place more readily and why?
[image: ]         3 
2. (i)The rate of nitration of an aromatic compound falls sharply on addition of NaNO3 but that increases on addition of conc.H2SO4.-Explain.                                                               2
3. Indicate product(s) with mechanism: when m-bromoanisole is treated with NaNH2 in liq. Ammonia.                                                                                                        3
4.     Write the product(s) of the following reactions and give mechanism.

                                              2
Group B
1. 

Dimensionally determined the value of m andn.
I. If the contribution to the internal energy due to vibrational mode is –
E(vib) = (Rhν /Kb) / {exp(hν/KbT) -1}
Then find the value of CV.
II. Heat of neutralization between Hcl and NaOH  is 13.7kcal and between HCN and NaOH is 3000cal at 25ᶱC . What is the heat of ionization of HCN?
III. Write down Carnottheorem.
IV. What percentage of T1 is of T2 for a 10 percent efficiency of heat engine?

Group B (TS)
1. Write the IUPAC names of the followings:2
        (a) ClCH2CH=CHCH(OCH3)CHO
        (b)(CH3)2N(CO)CH2CH(OH)CH(CH3)CH3
1. Draw the orbital picture of the followings and mention the state of hybridization of C, N and O atoms.(a) Acrylic acid 
(b) Acetonitrile.                                                                                                  3
1. Draw the structures of the following compounds:2
(a)Ethyl(4-methyl)-2-pentenoate
(b) 2-Hydroxy-3-phenyl-hexa-4,5-dienoic acid
1. Compare the C-H bond lengths in ethane, ethylene and ethyne.                    3

Group-C (LCP)
0. Draw the three dimensional representation of the S isomer of 2-butanol.1
0.  What symmetry elements are present in :        I) BF3   and II)  CO2.               2
0. Describe the basic principal of separation of a racemic mixture by chemical method.  2
0. Draw the structure of 2S, 3R-ethyl-2-methyl-3-hydroxy-3-phenyl propanoate in 
Fischer Projection formula.                                                                             2 
1. Draw the labeled conformational energy diagram for n-butane considering the 
rotation of C2-C3 bond.                                                                     3	
Group-D (RG)
1. Ice has less density than water, but on heating about 40C the density of it decrease. Explain. 3   
2. Find electronegativity of Zn atom having covalent radius 1.25A0 and effective nuclear charge of 4s electron is 4.35.   2 
3. Which one is more covalent: AgI or NaI.                                                             1
4. Calculate the Pauling electronegativity of chloroform atom from the following data. Bond energy (in Kcal/mole) for H2 = 104, Cl2 = 57, HCl = 102 and Pauling electronegativity of hydrogen = 2.1.                2
5. Dipole moment of LiH = 1.964x10-29 cm and the distance = 1.596 A0. Calculate the percent of ionic character of the molecule.                                                           2	
Group-E (SM)
1. What is compressibility factor? State it’s one application.     1+1
Or what is limiting density?
2. Arrive at the expression for second Virial coefficient.           4
Or What is critical point of a P vs V curve of
a real gas? Explain ‘Continuity of states’.                             1+3
3. ‘With increasing temperature the minimum point of PV vs P plot 
for a VDW gas shifts towards PV axis.’ Justify.                     4
or Calculate (dZ/dP) for a VDW gas at temperature T1.       
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Group-A
Answer all questions:
1. Write the structure of CH(Cl)Br-CH(OH)NH2 in ±sc Conformation and CH3CH2COCl in +ac conformation.                                                                              2
2. Draw the labelled P.E. diagram of n-Butane considering the rotation  about C2-C3 bond.                                                                                                                               3
3. Write the Fischer projection and flying wedge formula of the following compounds
a) 3-bromo-2-chloropentane  and b)  2R,3S-tartaric acid.                                            2
4. What symmetry elements are present in the following molecules:
a) BF3    b) CH3CΞCH   c) Active tartaric acid.                                                           3
5. Define pseudoasymmetric centre with giving an example.                                            2
6. Optically pure S-(α)-phenylethyl chloride has a specific rotation +100.90. A mixture of R- and S-(α)-phenylethyl chloride shows a rotation -340. Calculate the percentage composition of the mixture.								    2
7. What is the topic relation of underlined protons of HOOCCH(OH)-CH2-CH(OH)COOH.     1      

Group-B

1. Calculate the third ionization potential of Li.                                                                (3)
2. Write down the electronic configuration of Nb with proper justification.                    (2)
3. Why 2d orbital is not possible?                                                                                     (2)
4. What would be the diameter of a Ne9+ ion according to the Bohr’s model?                 (3)
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F.M.- 25                                                                                             Time- 1Hrs

Answer all questions
Group-A
1. Write the mechanism of E1CB reaction.                                       				     2
2. Predict the major product in the following Reaction:
PhCH2CH(Br)CH3 is treated with (-)OEt.                                                                                    2
3. On what condition elimination is favour over substitution?                                                       2
4. How dilute HNO3 behave as nitrating agent of an aromatic compounds?                                  2
5. Why chlorine is a ortho/para orienting group?                                                                           2
6. Discuss Houben-Hoscch reaction.                                    					     2
7. Discuss the stereoisomerism of 1,2-cis and 1,2-transdimethylcyclohexane.    		    3
Group-B
1. Define the following terms:
 a) Critical size       b) Neutron Multiplication Factor       c) Fertile nuclide                     (3)
2. An old piece of wooden sample kept in a museum has a disintegration rate which is 30% of the disintegrations shown by an equal weight of a new piece of wood. Find the age of the wooden sample.(given t1/2 for 12C=5740 yr)                                                    (3)
3. Initial activity in the labeled blood is 12104 cpm/ml, activity of blood after withdrawing is 30cpm/ml. If 1ml of labeled blood is injected then calculate the total volume of the blood in the patient’s body.                                                                        (2)
4.  Define and cite an example of Nuclear isomer.                                                            (2)

Dept. Of Chemistry, J. K. College, Purulia
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F.M.- 25                                                                                             Time- 1Hrs
Answer all questions
 Group-A
1. Discuss the Merrifield Peptide synthesis.                                                                                  3
2. Write down the selection rules for migration of an optically active alkyl group in sigmatropic rearrangement in 4n and (4n+2) π-electronic system under thermal and   photochemical condition. Explain any one with FMO approach.                                                             2+2=4
3. On treatment with acid cis-1,2-dimethylcyclohexane-1,2-diol give two products-    explain.  2
4. Give an application of Sanger’s reagent in polypeptide sequence determination.                     2
5. Predict the product of the following reaction:                                                                       2+2
i) Neomenthyl chloride is treated eith OEt-.
ii) when m-bromoanisole is treated with NaNH2 in liq. Ammonia.  

Group-B
1. Predict the colour of [Cr (H2O)6]3+ ion. (given Δ0 =17400 cm-1)  				  (3)
2. Predict the spin magnetic moment of Li[Ti(bpy)3] and [FeCl4]-                                                (3)
3. The magnetic moment value of [MnBr4]2- is 5.9 B.M. Propose the structure on the basis of     CFT.                                                                                                                                                (2)
4. [CuCl4]2- is flattened tetrahedral where as [CoCl4]2- is regular tetrahedral. Comment               (2)

Dept. Of Chemistry, J. K. College, Purulia
B.Sc. Part-III Test Examination, 2015
                                                      J.K. College, Purulia

              Full marks = 50            paper III (Physical)                                  Time = 2 hours
                                               
                                                                
                                                   Answer questions of total 50 marks.

1. Apply WSQR to find out energy values of a rigid rotator.                  3
2. Write down Bohr’s correspondence principle. 
Illustrate it with an example                                                                 2+2
3.  If y = ASin(√8π2mE/h2.x) is the solution for a PB system, arrive at the 
corresponding eigen value equation.                                                     4
4. If de Broglie wave length of an electron λ = 1.5 A0, calculate its speed 
In SI unit system.                                                                                   3 
5. If an electron is enclosed in a nucleus  of dimension 10-14 m, calculate 
Its ground state energy in eV.                                                                3
6. For H-atom calculate potential energy of electron in eV.                      2                                                            
7. Write down the mathematical form of Heisenberg UCP relating Δx and Δpx. Use de Broglie relation to arrive at energy- time uncertainty relation.              2 + 3                                                             
8. Apply energy expression for a 1D PB system to calculate the lowest 
absorption frequency of electronic spectrum of a Butadiene molecule. 
(The length of the molecule is 0.56 nm.) 
What will be the corresponding wavelength?                                         3+2
9. Write down the cell reaction for this cell Pb|PbCl2(s)| HCl(m)| AgCl(s)|Ag.
If Heat of formation of PbCl2 = -86000 cal, then calculate heat of formation of AgCl.
Enthalpy change for the cell reaction = -12494 cals.                              2+3
10. Arrive at the Nernst equation for Calomel electrode.                             3
11. How can you express solubility product of AgCl using EMF of the following 
Chemical cell Ag|AgCl(s)|Cl—Calomel electrode?                                4
12. Show that the mean ionic activity of a x-y electrolyte is the geometric mean of 
the individual ionic activities.                                                                3
13. What is adiabatic demagnetization?                                                      3
14. Explain Orientation polarization. How it is related to total polarisability 
of a molecule?                                                                                        2+1
15. How dispersion force appears for non-polar molecules?                       3
16. What is Lennard-Jones potential?                                                          2
17. Give one example of electroluminescence.                                            2
18. Write down the Stark-Einstein law of photochemistry.                         2
19. Explain how mercury vapour helps in production of water from a mixture
of H2 and O2 gas. 
Write down the corresponding mechanism of quenching.                    3+2
20. How can you differentiate normal equilibrium state and photo stationary  
equilibrium state?                                                                                  3
21. Write down Hittorf’s rule.                                                                     2
22. How can you determine transport numbers of ions by
 moving boundary method?                                                                    4
23. What is conductivity?                                                                             1
24. In which cases Walden rule fails?                                                          2
25. Arrive at the relation log10 γ± = Az+z-√i + Ci, 
C is a constant for a specific electrolyte.                                               3
26. If the dissociation constant of water is equal to 1.8 x 10-16, calculate
degree of dissociation of water.                                                             3

Dept. Of Chemistry, J. K. College, Purulia
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     F.M. = 25                                                                              Time = 1 hour                                                                                                                          
                                               paper I  (Inorganic)                                                           
                                                     GROUP- A
Answer the following questions-
1.   State two limitations of VB theory of coordination chemistry.                               2                                                       
2.   Why Pt(CO)4 can not  exist?                                                                                    2
3.   State Laporte selection rule giving an example.                                                      2
4.   Give one consequence of charge transfer transition in coordinate complexes.       2
5. Explain how Fe(CO)5 satisfies the 18 electron rule. Draw the structure.                  4 
6. Explain why [Cr2Cl9]3- is paramagnetic while [W2Cl9]3- is diamagnetic.                 3
7. Illustrate ‘Rejection quotient’.                                                                                   3
8. What is confidence interval of mean?                                                                        2
9. When a carbonate error appears in a titration?                                                           1
10. Explain the  mechanism of  extraction of metal by formation of a chelate                4
compound from two solvents.                                                                  (m=1)
Q.3.Define pole strength, magnetic susceptibility                                         (m=2)
Q4.What is the ground term for V+3 ion?                                                             (m=1)
Q5.Of carbonyl and nitrosyl linkage which one is stronger and why?              (m=2)
Q6.Why V(CO)6 readily form V(CO)6-?                                                              (M=1)
Q7.Draw the structure of brown ring compound formed in the detection of nitrate ion. Comment on the oxidation state of the metal.                                                         (m=2)
Q8.Draw the different modes of binding of CO in carbonyl complexes.How νCO can be used as a diagonestic tool in the identification of its different ligational motif?               (m=4)
Q9.Do you get the dimeric carbonyl of V?                                                        (m=2)
Q10.Give an example of oxygen bonded carbonyl?                                             (m=1)
                                                                              GROUP- B
Q11.[MnBr4]2-shows magnetic moment 5.9 B.M. What is the probable geometry of the complex.                                                                                                                   (m=4)
Q12.What are the limitations of VBT?                                                                   (m=4)
Q13.Co3+ always try to achieve low spin octahedral complex. Explain                 (m=3)
Q14.What happens when NH4SCN is added to FeCl3 solution and explain the nature of transition of electron by CFT.                                                                      (m=4)
Q15.Draw the structure of Mg-EDTA  .                                                           (m=3)
Q16.A compound having formulae weight 280 absorb 65% of the radiation at 450 nm in 2 cm cell at a concentration of 15 microgram/lt. What is the molar absorptivity of the compound?                                           
                                                                                                                            (m=4)
Q16.Why H3PO4 is added prior to the titration of Fe2+ by KMnO4?              (m=4)
Q17.What are the disadvantage of spectrophotometric titration?                         (m=2)
Q18.Why little amount of HgCl2 is added to a Fe2+ solution containing SnCl2 for redox titration?                                                                                                          (m=2)
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