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                Sampling Theory, Time Series, Index Numbers & Demand Analysis 
 

 

Time : 3 Hours                                                                                                               Max. Marks : 60 
Note :  Answer any Five  question in Part-A and all questions in Part -B. 
:  A  -B 
                   Part ()– A (Short Answer Type)   5x4=20M 

1. Prove that in SRSWOR 𝐸 𝑦 𝑛 = 𝑌 𝑁 
SRSWOR𝐸 𝑦 𝑛 = 𝑌 𝑁 

2. Limitations of Sampling 
 

3. Optimum Allocation 
 

4. Define systematic sampling  
 

5. Define Seasonal variations in Time Series. 
 

6. Define Addition model in Time Series and how to eliminate trend and cyclic component. 
 

7. Define Price Elasticity of Demand. 
 

8. Deflation of Index Numbers.    

  

Part () – B (Essay Answer Type)          4x10=40M 

9.a)  Explain Non-Sampling Errors in detail. 
       

OR () 

 b)   Define SRSWOR. Explain the methods of selecting simple Random sample. 
SRSWOR
 

  10.a)   Show that in stratified random sampling 𝑉(𝑌 𝑠𝑡) is minimum for fixed sample size (𝑛) if 𝑛𝑖  𝛼 𝑁𝑖𝑆𝑖 
           (𝑛) 𝑛𝑖  𝛼 𝑁𝑖𝑆𝑖 

 𝑉(𝑌 𝑠𝑡) 

       OR () 
    b)   Prove that   𝑉 𝑌 𝑠𝑦𝑠 =

𝐾−1

𝑛𝑘
 𝑆𝑊𝑠𝑡

2   1 +  𝑛 − 1 𝑃𝑊𝑠𝑡   and also compare with Stratified Random Sampling. 

  𝑉 𝑌 𝑠𝑦𝑠  =
𝐾−1

𝑛𝑘
 𝑆𝑊𝑠𝑡

2   1 +  𝑛 − 1 𝑃𝑊𝑠𝑡   
 
 

  11.a)   Explain the ratio to trend method for measuring the seasonal indices. Write its merits and demerits. 
  

         OR () 
  b) Define Time Series with an example. Explain the trend and cyclic component of a time series.  
         
12.a)   Define equilibrium Price. The demand and supply curves are 𝑑 = 250 − 3𝑃2 and 𝑆 =  𝑃2 + 2𝑃4 Find the 

equilibrium Price and the quantity exchanged.  
 

  𝑑 = 250 − 3𝑃2𝑆 =  𝑃2 + 2𝑃4 


        OR () 
 

  b)  Explain in detail the cost of Living Index Number. 
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Time : 3 Hours                                                                                                               Max. Marks : 60 
Note :  Answer any Five  question in Part-A and all questions in Part -B. 

 

               Part ()– A (Short Answer Type)       5x4=20M 
 

 

1. Write examples for closo and nido boranes. 

 

2. What are high spin and low spin complexes? Give examples. 
  

3. Give a method of preparations of Pyrrole and furan. 

 

4. Write Schiemann’s reaction? 

 

5. Describe the influence of temperature on rate of reaction. 

 

6. Write the differences between thermal and photochemical Reactions. 

 

7. Explain modes of vibrations in polyatomic molecules. 

 

8. What is chromophore and auxo chrome. 
 
 
 
 

              Part   ()– B (Essay Answer Type)           4x10=40M 

 9.a)   What is crystal field stabilization energy? Explain the splitting of d-orbitals is octahedral complex. 
  d
 

       b)   How is the composition of a complex is determined by Job’s method? 
    
 

       OR () 

    c)   Define the cluster? Write the Wade’s rules. 
  
 

    d)   Explain ‘Guoy’ method to determine magnetic susceptibility.  
   
 

 

 

 

  10.a)   Propose any two reactions to distinguish 1𝑜 , 2𝑜  and  3𝑜 amines and explain their basic nature. 
          1𝑜 , 2𝑜   3𝑜
                   
       b)   Write the mechanism for the following reactions. (i) Gabriel synthesis  (ii) Hoffmann’s Bromamide 

reactions. 
  (i) (ii)  

OR () 
 

c)   Write note on the following. (i) Diel’s Alder Reactions  (ii) Chichibabin reaction 
   (i) (ii)  

 

d)   Explain aromaticity of furan pyrrole and thiophene and compare aromaticity. 
   

P.T.O 
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11.a)(i)  Derive an expression for constant of a first order reactions.  
     
 

        (ii)  The half life of a first order reaction is 32 minutes. Calculate the time required to convert     
              concentration of reactant from 0.2M  to 0.05M. 
       M0.05M

 

 

       b)    Derive an expression for the rate constant of a second order reaction. 
      

 

OR () 

c)    What is pseudo first order reaction Explain with an example. 
     
 

 

       d)    Explain the salient features of collision theory of reaction rates. 
    
 
 

 

 12.a) (i)  Write the selection rules of IR and electronic spectroscopy.  
       IR selection rules
 
 

         (ii)  What are  𝑛 − 𝜋∗ and 𝜋 − 𝜋∗ excitations? Explain with examples. 
        𝑛 − 𝜋∗ 𝜋 − 𝜋∗ 
 
 

     b)   What are bathochromic and hipsochromic shifts? Explain. 
  

 

OR () 
 

        c)   Explain the following (i) Grotthus-Draper’s law   (ii) Photosensitization. 
   (i) (ii) 
 
 

       d)   Give a sketch of Jablonski diagram and explain the various photo physical processes. 
    
 

 
 

            

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 


