Dept. of Chemistry, J. K. College, Purulia
1st Terminal Examination-2016
J. K. College, Purulia 
             
Subject-Chemistry                                                                                                                 Paper- II

Full Marks – 25                                                                                          		              Time – 1 hr

Group-A (TS)
1. Write a note on Elecromeric Effect.                                                                                               2
1. Why alkyl group show +I effect- explain.                                                                                   1.5
1. Draw the orbial picture of acetonitrile.                                                                                          1
1. Write the structures of (i) Methyl-3-Bromo-2-pentenoate (ii) 3-Hydroxy-N,N,2-trimethylbutanamide.                                                                                                                      2
1. Explain the low reactivity of vinyl chloride w.r.t. ethyl choride.                                                   2                                             
1. Define the terms bond energy and bond length. How they can be correlated?                              2
1. Which of the two carbocations CH2=CH-CH2+ and CH3CH2CH2+ is more stable and why?        2
Group-B (LCP)
  Answer all questions-

1. What symmetry elements are present in the following molecules?
i) CHCl3       ii)  HCN      iii)  BF3                                   		                                                             3          
1. Draw the Newman projection formulae for the staggered forms of erythro
isomer of 3-chloro-2-iodobutane.                                                                                                   1          
1. Draw the conformational energy diagram for the n-butane with labeling all 
                the maxima and minima considering the rotation about C2-C3 bond.                                                      2                                                                           
1. Give an example of chirotopic and stereogenic centre in a molecule.                                                   1.5
1. Define i) Configuration  ii) Torsion angle                                                                                                2
1. Designate the stereo Centre as R or S.                                                                                                      3 
















                 Dept. of Chemistry, J. K. College, Purulia
1st Terminal Examination-2016
J. K. College, Purulia
             
Subject-Chemistry                                                                                                               Paper- VI

Full Marks – 25                                                                                          		              Time – 1 hr

Group-A (TS)
Answer all questions:
1. The addition of bromine to ethylene increases by adding AlBr3, but decreases by the addition of KBr- explain.                                                                                                                                  2
2. Discuss the addition of HCl to allene molecule with proper mechanism.                                     2
3. Explain why in general the triple bonds are less susceptible to electrophilic attack than double bonds, although the concentration of electrons in a triple bond is higher than in a double bond. 2
4. Write a short note on catalytic hydrogenation.                                                                              2
5. What happens when 1-Methylcyclohexene is subjected to hydroboration-oxidation.                2.5
6. Propose a reasonable mechanism for the reaction of cyclohexanone with ethylene glycol.          2
Group-B (LCP)
    Answer all questions:

1. How benzene can be nitrated using dil. HNO3?                                                                                  2

2. Describe the mechanism of Reimer-Tiemann reaction.                                                                       2

3. Why nitro group is meta – orienting in aromatic electrophilic substitution reactions.                          1.5                                             
          
4. Describe the Houben-Hostch reaction.                                                                                                 2 

5. Explain why chlorobenzene is around 30 times less reactive than benzene towards  
         electrophilic substitution and undergoes substitution in the 2- and 4-positions.                         2

6. Discuss the stereoisomerism of 1,2-cis and 1,2-transdimethylcyclohexane.    	                    3










Dept. of Chemistry, J. K. College, Purulia
1st Terminal Examination-2016
J. K. College, Purulia 
             
Subject-Chemistry                                                                                                              Paper- X

Full Marks – 25                                                                                          		              Time – 1 hr

Group-A (TS)
1. Define the terms with appropriate example (any two): (i) Synthon  (ii) Synthetic equivalent (iii) Functional group inerconversion.                                                                                               2+2
OR
Predict the starting materials for the following compounds and explain with proper mechanism. 

                                              
2. Give the synthesis of the following compounds with proper retrosyntheic analysis.                        2.5+2.5


                                                    
            N-Aceylpyrrole can act as a dienophile and forms a normal adduct with DMAD-explain. What                    
            happens when pyrrole is treated with CHCl3 in presence of NaOH?
3. Explain these observations. (i) Pyridine-2-carboxylic acid upon heating gives rise to pyridine. However when this reaction is carried out in presence of acetone, a tertiary alcohol is obtained. 
(ii) Pyridine is less reactive than pyrrole towards electrophilic substitution.                                       2+1.5
OR           What is meant by the term Umpolung? Explain with a suitable example. Give one example for each:        
            illogical electrophile and illogical nucleophile.                                                                                   2.5 + 1
Group-B (LCP)
  
1. What are the selection rules for electrocyclic ring closure reaction in both     
 photochemical and thermal condition? Explain any one of them by FMO approach.                            4 

2. Why TMS used as international standard in NMR spectroscopy?                                                           2 

3. Which one is field independent- i) chemical shift or ii) δ values in NMR spectra?                                 2                                             
          
4. What is the origin of chemical shift.                                                                                              1.5 

5. Why acetynilic protons are highly shielded?                                                                                       1

Cope and Claisen rearrangements are [3,3] sigmatropic shifts-Explain.                                                  2  
Dept. of Chemistry, J. K. College, Purulia
B.Sc. Part I (Hons)Test Examination-2017
J. K. College, Purulia
Subject - Chemistry
Time: 2 hours                                                 Paper - II                                                          Full Marks: 50    
Group-A (TS) 
1) Answer any two  of the followings:                                                                                              (2x2)
i)  Write the IUPAC nomenclature of the following compound.

                                              
ii) Draw the orbital picture of acetonitrile.
iii) Draw the structures of the given compound: Ethyl (E)-3-phenyl-2-propenoate
iv) Indicate the state of hybridization of carbon and oxygen atoms in of the molecule: CH3CH=CHCOCH3
2) Attempt any two questions:                                                                                                           (5x2)      
i) Explain the followings:  
a) The C-X bond length in methyl halides decreases in the order H3C-I > H3C-Br > H3C-Cl > H3C-F.                                                                                                                 
b) Ethylene is a planar molecule whereas ethane is not.                                                      3+2                                                         
                                                                                                                                                                                             
ii) a) Tropylium bromide gives a yellow precipitate with AgNO3 solution but bromobenzene does not-explain the reason.
 b) Describe the structure of carbocation intermediate.                                                           3+2                                                                                                                                                                      
iii) a) By which electronic effect you can explain the low reactivity of halogen atom in vinyl bromide as compared to ethyl bromide. 
b) Compare the basicity of aniline with cyclohexyl amine.                                                      3+2        
                                                                                     
3) Answer any one from the followings:                                                                                         (10x1)
i) a) Explain the term electromeric effect with appropriate example.                                                  2                                                        
    b) o-Nitrophenol has lower b.p. than p-Nitrophenol- explain.                                                         3
    c) Compare the solubilities of n-butyl alcohol and t-butyl alcohol in polar protic solvent.             3
    d) Identify the products in the following reactions showing steps in each:                                     2

                      
ii) a) Cyclopentane-1,2-dione exists almost cent percent in the enol form- explain.                        2.5
    b)  In formic acid, the expected value of C-O and O-H bond lengths are 1.43 A and 0.96 A         
          respectively while their experimental values are 1.36 and 1.07 A respectively- explain.        3
     c)  Compare the dipole moments of the following pairs:                                                             2.5

                          
     d) Give two generation of carbocation intermediate.                                                                      2    
                                                                                                                                                           
  Group-B (LCP) 

1) Answer any three  of the followings:                                                                                          (3x2)
i) para-Methoxybenzoic acid is a weaker acid than benzoic acid which is a weaker acid than the  
       meta- isomer- Explain. 
ii) Draw the structure of 2S, 3R-ethyl-2-methyl-3-hydroxy-3-phenyl propanoate in Fischer Projection formula.
iii) Write the structures of the three meso diastereomers of C6H12Cl2.
iv) Arrange the following atoms or functional groups in decreasing order of priority for R,S nomenclature.   –NH2, -CHO, -CCH, D.
v) Draw the three dimensional representation of the S isomer of 2-butanol and R-lactic acid.   
2) Answer any two  of the followings:                                                                                             (2x5)
a) i) What symmetry elements are present in :   I) BF3   and II)  CO2.                                    2
ii)Draw the labeled conformational energy diagram for n-butane considering the rotation of C2-C3 bond. 3                                                                                                                                               
b) i) How will you resolve a racemic mixture of an alcohol?                                                                  2   
ii) 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
c) i) Draw an enthalpy diagram (P.E. Diagram) for an exothermic two –step reaction when the second  
    step I rate determining. Lebel the maxima and minima.                                                                2
ii) Give the R-, S- nomenclature of the following molecules                                                   3


d) i) Define atorpisomerism with giving an example.                                                                    2 
ii) Comment on the topicity of the marked atom of the following molecules                          3


3) Answer any one  of the followings:                                                                                             (1x10)
a) i) Define KCP and TCP for a reversible parallel reaction. Explain with energy profile diagram. 4
ii) Define regioselective and chemoselective reaction with giving example.                                 4
iii) Arrange the following molecules with increasing order of acidity                                           2

    
b) i) Find out the pseudo asymmetric centre of the following molecule and find out its absolute configuaration. Are they optically active?                                                                                     3  


              ii) Write down the relationship between the following pairs of molecules                                    3


iii) Define specific rotation. 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.                                                                                                                                                                           4

Dept. of Chemistry, J. K. College, Purulia
[bookmark: _GoBack]B.Sc. Part-I(Hons.) Test Examination-2017
J. K. College, Purulia
              Subject-Chemistry
Paper - III
Full Marks – 34                                                         		                                Time – 1.5 hr
Group-A
Attempt all the questions
1. A gas obeys equation P(V-b) = RT
(i) Is it possible to liquefy the gas? Justify your answer.                                                                      2
ii) Show that the gas doesn’t have the Boyle temperature.                                                                  2
2. Compare  P-V isotherm of  VanderWaal gas with Andrews curves at different temperature.               3
OR
Calculate mean free path(λ) in  nitrogen gas  at a pressure of 1 atm  &  a  tempr of 270C. The  Viscosity of nitrogen is 170 micropoise.
3. Show that the r.m.s velocity is always greater than the average  velocity. Illustrate the result taking the example of a system containing 50 molecules with speed 2ms-1,100 molecules with 2ms-1 & 40 molecules with 2ms-1.                                                                            4
4. i) What is the  effect of pressure on the collision frequency of a gas?                                    1.5
   ii) In spherical polar coordinate system what are the lower & upper limits of r, Ɵ & φ?     1.5                                                                                                                                         
5. Write the relation between limiting density & normal density.                                                  1
6. Show with the help of intrgration by parts Γ(1+x) =x Γx                                                                2  
OR
Comment on the validity of equipartition principle of energy at low temperature limit.

Group B
Answer all questions
1. Show that net entropy change of universe in a reversible process is zero.                                      3
OR
For the reaction  C → A + B, Δ H = -10000 cal and ΔS = 18 eu, will the reaction is spontaneous at 25 oC ?
2. Justify: ‘Entropy increases in an irreversible cyclic process.’.                                                      4
OR
Show that for a van der waal gas μCp = [2a(v-b)2/RTV2 ] -b
3. Use this equation dQ = dU + pdV to show that dQ is an imperfect differential.                              3                                                                                        
OR
Entropy change of one mole of an ideal gas (initially at 25oC and 1 atm pressure) to a state at 10 atm pressuire is -3.02 eu. Calculate final temperature. 
4. From the equation dU = -dW, arrive at the expression of temperature in an adiabatic process.  4                                                                                                                                       OR
Calculate the heat of oxidation of ethyl alcohol to carbon di oxide.
Given Hf(CO2) = -94.05 Kcal, Hf(C2H5OH) = -66.4 Kcal and Hf(H2O) = -68.32 Kcal.
5. Comment on the sign of J-T coefficient for real gases.                                                                   3
OR
Show that (δP/δT)V (δV/δT)P = - (δS/δV)T(δS/δP)T 

Dept. of Chemistry, J. K. College, Purulia
B.Sc. Part I (Hons)Test Examination-2017
J. K. College, Purulia
Subject - Chemistry
Time: 2 hours                               Paper - I (Inorganic)                                       Full Marks: 50
Answer any five questions:
1. a) Compare the M.P. of the compounds SnF4, SnCl4, SnBr4  & SnI4.                                     (2)
b) Explain the bond angle of the following molecules   NO2+,  NO2-  &  NO2.                                   (3)
c) Predict the shapes of Chlorate ion & ClF3.                                                                          (4)
d) What is the significance of negative sign in ground state energy expression of one electron system according to Bohr’s model?                                                                                    (1)

2. a) “1 N KMnO4 may mean either 0.33M or 0.20M KMnO4.”- Comment.                             (2)
b) Calculate the solubility product of Mn(OH)2 from the following data:                              (3)
E0 Mn2+/ Mn = -1.18V  and  E0 Mn(OH)2 / Mn =-1.59V.  
c) The equilibrium constant for the disproportionation reaction:                                           (3)
2Cu+(aq) Cu+ Cu2+(aq) at 298K is 1.66  106 M-1.If the standard
reduction potential of  Cu2+/ Cu system is 0.337V,what is the standard reduction potential for Cu+/ Cu system? (3)
d) What is the Latimer diagram? What information do you get from it?                                (2)

3. a) On analysis, a complex compound was found to exhibit the ratio                                                      Co:NH3:Cl:Br =1:4:2:1. Write down the structural formula of all possible isomers of the compound and give their respective IUPAC names.                                                         (4)
        b) Draw the isomers of the following complex: [Cr(ox)3]3-,[RhCl3(py)3] and [RhCl2(NH3)4]1+                                                                                                                (4) 
       c) Give one physical and one chemical method by which we can distinguish the cis and trans isomers of platin complex.                                                                                                (2)

4. a) Arrange the following hydrated cations in order of increasing acidity:                            (2)
     [Al(H2O)6]3+ , [Mn(H2O)6]2+ and [Ni(H2O)6]2+ . 
b) Justify the acid strength of H3PO2 ,H3PO3 and H3PO4.                                                     (3)
c) Write down Pauling’s rules for predicting acid strength of oxoacids. Using this rule explain the first pKa values of H3PO3 (and H3AsO3 ( with respect to their structural difference, if any.                                                                                              (3)
d) Indicate with reasons the direction of the following reactions:                                         (2)
     i) BF3H- + BF3F- → BF4- + BH4-
     ii) HgS + 2HCl → HgCl2 + H2S

5.  a) Using Bohr’s theory, calculate the ionization energy of the single electron in the Be3+ ion in  eV unit and the radius of this ion in its ground state.                                                        (4)
      b) Which element is the first to have a completely filled 4f, 5d and 6s orbitals. Indicate its position in the periodic table.                                                                                              (1)
      c) What is the maximum number of electrons that can be accommodated in atom in which highest principle quantum number value is 4?                                                                   (1)
      d) In hydrogen spectra the shortest wavelength of the Lyman series is x, then what will be the longest wavelength in Balmer series for He+?                                                                    (2)
      e) Write down the electronic configuration of Cr & Cu atom with proper justification.        (2)

6. a) Why Cu has higher ionization potential than K?                                                                (2)
b) Using Slater’s rule calculate the effective nuclear charge of 4s and 3d electron of Br.     (3)
c) Comment on the boiling points (°C) of following pair of compounds:                              (2)
    CCl4 → 76.7
    SiCl4 → 57
      d) Dipole moment of lithium hydride is 1.96410-29 Cm and Li-H distance is 1.596 Å. calculate the percent of ionic character of the molecule.                                                    (3) 

7.  a) The bond length F-F is larger than the sum of covalent radii. However, the B-F bond length in BF3 is less than sum of covalent radii. Explain the anomaly.                                       (3)
     b) Explain the abnormal boiling point of binary hydrides of Gr. 15 elements.                       (3)
     c) Construct the MO diagram of O2 molecule and also calculate the total bond order for each of the species O2, O2+, O2- and O22-.                                                                                                                          (4)
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