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GROUP :A ( Inorganic) 
[Answer any three questions] 

1. Answer any four questions from followings.                                             (2.5X 4) =10 

(a) Radioactivity is a nuclear phenomena,- explain. 

(b) What is Zeeman effect ? 

(c) Calculate the wavelength of the wave necessary for transition of an electron from 

second orbit (n=2) to the fourth orbit (n=4) of a protium isotope (Z=1) [ Given R= 

1096777/m] 

(d) Calculate the number of alpha and beta particles emitted during a radioactive 

disintregration of  92U238 to 82Pb206. 

(e) Identify the mew line obtained by the combination of first two lines of Balmar series. 

1) (a)   Compare H-X-H bond angle of methane, water and ammonia respectively (where X= 

central element). 

(b)   Why the first ionization energy of nitrogen atom is greater theater than that of 

oxygen atom? 

 (c)   Compare the relative stability of MgO and BaO crystal. 

  (d) What is nuclear fission and what is nuclear fusion reactions? Explain with proper 

example. 

                                                                                                                           (3+3+2+2)=10 

2)   (a)   What is nuclear bindung energy? 

 (b)   Why ionization energy and electron affinity both decreases from first to last 

element of a particular group in the periodic table? 

 (c)   Why atomic radii of transition elements remains constant through out a 

particular period? 

 (d)   Calculate effective nuclear charge for the followings 

  (i) Cr [For 4s and 3d orbital electrons] (Z=24) 

  (ii) F atom (Z=9) 

                                                                                                                     (1.5+2.5+3+3)=10       

4)              (a) The observed dipole moment of HCl is 1.03 D , H-Cl bond length is 1.29 

X10-8 Cm. Calculate the  percentage of ionic character of the bond. 

                 (b)  Using VSEPR theory predict the structures of followings 



                        (i) NH3,  (ii) SOCl2,  (iii) ICl2-,     (iv)  POCl3.  

                    (c)   Discuss the deviation in X-O-X bond angles with the help of VSEPR theory for 

OF2 and  OCl2                                                     molecule. 

                                                                                                                                               (3+4+3)=10 

5)   Write  short notes on ( any four ) 

(a) Radioactive disintegration series. 

(b)  Concept of Reduced mass. 

(c)  Radio carbon dating.                                                                                     (2.5X 4)= 10 

(d) Quantum numbers. 

(e) Magic number. 

(f) Diagonal relationship. 

 

 

               Group :- B ( Physical) 
 

               Answer any two questions 

6)       (a)   State and explain Rault’s law. 

     (b)    Derive the mathematical relationship between kp and kx.  

      (c)    What is vant- Hoff isocore ? From vant- Hoff equation how will you 

discuss the temperature dependence of equilibrium constant? Explain with 

necessary diagram. 

                                                                                                                (2.5+2+3)=7.5   

7)               (a)   The vapour pressure of NH4HS at 298 K is 50.1cm. Calculate the total 

pressure when NH4SH dissociates at 298K in a vessel already containing 32 cm pressure 

of NH3. 

                   (b)    Heavy water boils at 373.42K and its molar elevation constant (kb) is 

10% higher than that of pure H2O. How does its latent heat compare with that of pure 

water ? 

                    (c)        Draw the  phase diagram of water and explain each curve. 

                                                                                                                                     (2.5X3)=7.5 

8)                (a)       Calculate the number of components present in following reaction 

vessel  

                                             CaCO3= CaO + CO2 

                   (b)       Discuss the effect of molecular association or dissociation on osmotic 

pressure. 

                   (c)      Discuss the effect of temperature on both viscosity and surface tension. 



                                                                                                                              (1.5+2+4)=7.5 

                                                                                                                          

  

 


