Dept. Of Chemistry, J. K. College, Purulia
B.Sc. Part II Test Exam. 2018
Chemistry (H) (Paper-VII)
Full marks = 15 + 15 + 15 
Time: 2 hours
[bookmark: _GoBack]Group A (SM)
Answer all questions
1. Define open system.                                                                                                            2
2. What is reaction free energy?                                                                                              2
Or
From this relation Kb = [A-][OH-]/[BOH]0, arrive at the Henderson equation.
3. Draw a G vs ξ plot for a chemical reaction and explain.                                                     3
Or
For this equilibrium D L, ln K = 4.814 – 2059/T, calculate entropy change at 250C.               
4. Prove that [d(μ/T)/dT] = - Hm/T2                                                                                         3
Or
How can you select an indicator for a particular titration?
5. Calculate (δμi/δP)T,ni                                                                                                            2
Or
Why do we add NH4Cl during Group Analysis?
6. Discuss on the variation of Kc with temperature.                                                                3
Or
Calculate equilibrium constant for the following reaction
CN- + HAc -  at 250C, given Ka(HAc) = 1.8 x 10-5 (M) 
and Ka(HCN) = 4.9 x 10-10(M).       
                                                                                                       
     Group B (AP)
                      ANSWER QUESTION NUMBER 1 & 2 AND ANY ONE FROM THE REST
1. Calcium fluoride is face-centred cubic with four CaF2 groups per unit cell. The (111) reflection  with X-rays of wave length 0.1542nm has θ=14.180, Sin θ = 0.245. Calculate (i) the length of the unit cell edge, (ii) the density of the crystal.                                  4 + 4	                                                       
2.  A drop of water 0.4 cm in radius is split up into 125 tiny drops. Find the increase in surface energy?  (Water) = 72 dynes/cm.	                                                                   3                                                                                                                                                                                  
3.  What is meant by the term “Crystal lattice”? How many types of crystals are possible? Name them.                                                                                                                         4                                                                                                                                                          
    
4. Copper crystallises in the face centred cubic pattern. From x-ray diffraction, the edge length of the unit cell has been found to be 0.36nm. If the density of copper is 8.94 × 10–3. Calculate  Avogadro’s no.                                                                                                    4


5. What is Poiseuille’s equation for incompressible fluid? Establish it.                                          4
6. Write a short note on the dependence of temperature on surface tension.                                         4
7. Why are X-rays used to study crystal structure?  Explain.                                                             4											  

Group C (JKM)                   
  1. From the definition of chemical potential arrive at  the following equation
    A Π = RT ln(PA0 / PA )                                                                                                        3
   ( the terms used bear the usual meaning)
2. What is  an  “ ideal dilute solution” ?                                                                                   1
3. Prove that multistep extraction is more economical than the single step extraction.            3
4. Show that for non-associated solvents  ΔTb / Tb is independent of the nature of the       
    solvent. Or    
    Mention two azeotropic solutions having maximum & minimum b.p .                               2
5. Applying phase rule determine F & P in case of UCS and LCS.                                         2
6. Define eutectic point.                                                                                                            2
7. 100 gm of a 1:1 (by weight) mixture of water and phenol is taken at 400C. It shows two   
     layers: (i) phenol(10%) in water & (ii) water (40%) in phenol. Find the amount of the  
     two  layers. Or
    What is the difference between micelle & reverse micelle? Point out graphically  the 
    CMC values of a surfactant determined tensiometry and osmometry.                                 2


B.Sc. Part-I (General) Test Examination-2018
J. K. College, Purulia 
         
Subject-Chemistry
Full Marks – 50                                                                                                     		                                Time – 1.5 hr

Group-A
1. Answer any five questions:
 a) i) Write the electronic configuration of Cr3+ . What is the position of Cr  in the long form of periodic table?                     3
 
     ii) Write the values of four quantum nos.  of 3d1 state.                                                                                                          2
            b) i) AgI is insoluble but . AgF is soluble in water – Why?                                                                                                       2
        ii) What is the relation between average life and half life of a radioactive element.                                                             1
     iii) Define artificial radioactivity.                                                                                                                                           2
           c)  i) Why the value of second electron affinity of oxygen is negative?                                                                                     2
     ii) Determine the wavelength of emitted  radiation during transition of any electron from n=3 to n=1.
                                                                                                                             (RH =109677 cm-1)                                          3                               
d)  i) Deduce  the relation between Kp and Kc for the following reaction.                                                                                  3
                       2SO2(g) + O2(g) = 2SO3(g) + heat
                    ii) What is the oxidation number of S in H2S2O 7.                                                                                                                                                                                2
       e)  i)  Why aqueous solution of FeCl3 is acidic ?                                                                                                                         2
            ii) Calculate the wavelength of line spectrum of H atom when an electron is jumped from 3rd Bohr’s orbit to
                 the 2nd  Bohr’s orbit.                                                                                                                                                           3
             f)  i) Describe the “ Ostwald dilution law”.                                                                                                                                 2
           ii) What is the pH of 10-8(M) HCl solution?                                                                                                                            3    
             
       g)    Balance the following reactions by ion-electron method:                                                                                                3+2
           i)  KMnO4 + Na2SnO2 + H2O → MnO2 + Na2SnO3 + KOH
           ii)  KIO3 + H2C2O4+H2SO4 → I2 + CO2 + K2SO4 + H2O
         
       h)  A) Complete the following nuclear reactions:                                                                                                                   1+1                                                                                                                                           
            i) + →……… +  
            ii) + →……….. +  + 3  + E
            B) After 60 minutes a radioactive element remains 25% of its initial concentration. Calculate the decay constant 
                and half  life of the radioactive element.                                                                                                                            3                                                                                                                           
Group-B
1. Answer any two questions:                                                                                                                                                     2 x 2
a) C-Cl bond is polar but CCl4 molecule is non-polar- Explain. 
b) How will you synthesize acetic acid from Grignard reagent?
c) Formic acid has reducing property- Explain. 
d) Prepare lactic acid from acetaldehyde.
e) Write the reaction sequence for the synthesis of diethylmalonate.
2. Answer any two questions:                                                                                                                                                     5 x 2
a) Give IUPAC names of the following (any five):                                                                                                                        1x5
i) CH3OCH2COOC2H5              ii) CH2=CH-CH2-CONH2   iii) CH3-CH(OH)-CH2-CHO
iv) CH3-CH(C2H5)-CH2-COOH  v) CH3-CH=CH-CH(Br)-CN   vi) CH3-CH2-CH(CH3)-NH-CH2-CH3
vii) CH3-CH2-O-CH2-CH2-CH3          viii) CH3COCl
b) What happens when (any two):                                                                                                                                            2.5x2
i) Isopropanol is reacted with I2 and NaOH solution.
ii) Aqueous solution of glucose is heated in a water bath in presence of Tollen’s reagent. 
iii) 50% Methanolic solution of nitrobenzene is heated in presence of Zn dust and solid NH4Cl.
iv) Glycerol is heated with PI3.

c) i) Prove that: fructose contains a keto group at carbon.                                                                                                                  2
ii) How can you distinguish between propyne and 2-Butyne.                                                                                                            2
iii) Write down the structural formula of TNT.                                                                                                                                  1

d) i) Write the structure of all possible monochloro derivative of toluene.
ii) Why is meso-tartaric acid optically inactive?
iii) What is Lucas reagent?                                                                                                                                                         2+2+1

e) Identify the products (A-E) in the following reaction sequence:                                                                                                    5





3. Answer any one question:                                                                                                                                                     10 x 1
a) Write short notes on (any five):                                                                                                                                               2x5
i) Michael addition ii) Perkin reaction   iii) Cannizaro reaction   iv) Ozonolysis v) Tautomerism 
vi) Elimination reaction   vii) Configuration and conformation viii) Peroxide effect
b) Outline the following conversions (any five):                                                                                                                       2 x 5 
i) Acetylene to acetone  ii) Phenol to salicylic acid  iii) Aniline to toluene
iv) Benzene to m-nitroaniline  v) Cumene to phenol  vi) Acetic acid to acetonitrile
vii) Toluene to p-nitrobenzoic acid   viii) Fructose to glucose
c) i) What do you know about acidic and ketonic hydrolysis of ethylacetoacetate?                                                                          2
ii) In case of hydrolysis with aqueous alkaline solution, primary alkyl halides undergo SN2 reaction and tertiary alkyl  
     halides undergo SN1 reaction- explain.                                                                                                                                          2
iii) Prove that salicylic acid contains both phenolic -OH and –COOH group.                                                                                   3
iv) p-Nitrobenzoic acid is stronger than benzoic acid.                                                                                                                    1.5
v) How will you distinguish between formic acid and acetic acid?                                                                                                1.5
(General Proficiency 1 mark)

B. Sc. Part – II TEST EXAM - 2018
J. K. College, Purulia
Subject – Chemistry (Organic)
F. M. – 30                                                                                                                                               Time – 2 hr
1. Answer any five questions:                                                                                                              2 x 5
a. Give a wittig synthesis of methylenecyclohexane with mechanism.
b. What happens when Benzil is treated with KOH followed by acidic hydrolysis?
c. Write the Birch reduction product of anisole.                                                                          
d. Write a short note on Wolff rearrangement.
e. Give the alkene (may be more than one) needed to prepare (a) 1-bromo-1-methylcyclohexane and 2-bromo-1-methylcyclohexane.
f. What is meant by atropisomerism? Does the following exhibit atropisomerism?
                         ClHC=C=CHCl  
g. In an aromatic sulphonation reaction primary isotope effect is observed.  Draw a conclusion about     
   the mechanism of the reaction.   
h. Draw the most stable conformation for cis- and trans-4-tert-butyl-1-methylcyclohexane.                                                                        

2. Answer any two questions:                                                                                                              5 x 2

a. i) Complete the following reactions :                        3+2                         
                  CH3COCH3   LDA/THF/-780C     ?  CH3CH2CHO    ?      H3O+         ?                                      

ii) CH3CH=NOH + PCl5     Heat        ?                             
          
b. i) Identify the principal organic product formed in the following reaction. Give mechanism.
         				   1. Na/(CH3)3SiCl/Toluene 2.CH3OH                                    
CH3CH2O2CCH2CH2CO2CH2CH3                                                          		     
              What is the role of (CH3)3SiCl in this reaction?				     3 
ii) Write a short note on Stobbe Condensation.                                                            2

c. i) Give the major product for the base promoted elimination of N,N,N-trimethyl-2-pentylammonium iodide.       2
      ii) Explain why chlorobenzene is around 30 times less reactive than benzene towards  
   electrophilic substitution and undergoes substitution in the 2- and 4-positions.         3 

3.  Answer any one question:                                                                                                              10 x 1
      
      a. i) Write the product(s) of the following reactions.                                                                       3                     

                 
  ii) Which one of the following reaction will take place more readily and why?                       3
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