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Solve Question Paper for Practice during lockdown period (Novel Covid 19) 

In the experiment using x-ray of wavelength 1.541 ×10-10 m, the value of glancing angle Θ 

for first order reflection was found to be 19.08 , Calculate the interplanar spacing.           5 M                                     

OR 

Q. 1. (C) State Hauy’s law of rationality of indices.  

The weiss indices of a plane are 2,3,, calculate its miller indices.                                   2.5 M                                                   

(D) What do you mean by crystal lattice? Sketch the simple cubic crystal showing (110) and 

(111) planes.                                        2.5 M 

(E) NaCl and KCl both have FCC structures, but Kcl behaves like simple cube array towards 

x-ray. Explain.                                         2.5 M 

(F) Define unit cell. Draw neat diagram of unit cell of NaCl.                                            2.5 M                                                 

 

Q. 2 (A) Explain the terms, specific conductance, equivalent conductance and molar 

conductance. 

The specific conductance of water is 7.6 × 10-2 Sm-1    and specific conductance of 0.1 M 

aqueous solution of KCl is 1.164 Sm-1 a cell has resistance of 32.20 ohms when filled with 

0.1 M KCl solution and 300 ohms when filled with 0.1 M CH3COOH solution. Calculate the 

molar conductance of CH3COOH.                                                                                     5 M
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N. B.:- 1) All Five Questions are compulsory and carry equal marks 

            2) Draw diagram and give chemical reactions whenever necessary 

 

Q. 1. (A) Define: i) Plane of symmetry ii) Axis of symmetry and iii) Centre of symmetry 

Prove that a cube has 23 elements of symmetry.                                                                    5M                                                    

(B) Discuss Laues Mathod for crystal structure determination. 



(B) Define transport number of an ion. How transport number of an ion is determined by 

moving boundry method.                       5 M 

OR 

Q. 2. (C) What are the postulates of Arrhenius theory of electrolytic dissociation.          2.5 M                                               

(D) Write a note on relaxation effect.               2.5 M 

(E) At 20 C,  of NH4Cl, NaOH and NaCl are 129.8 × 10-4, 217.4 × 10 and 108.9 × 10-4 

Sm2  eq-1 . If equivalent conductance of centi-normal solution of NH4OH is 9.33 × 10-4 Sm2  

eq-1, what is the percentage dissociation of NH4OH at this solution ?.                              2.5 M                                     

(F) Discuss condoctometric titration of AgNO3 solution with KCl solution.                    2.5 M                                     

 

Q. 3. (A) Derive an expression for the wave number rotational lines in a rotational spectrum.  

Calculate the bond length of diatomic molecule if its reduced mass is 1.0737 × 10-26 Kg and 

momemt of inertia is 2.944 × 10-46 Kg m2.                                                                          5 M 

(B) What are harmonic and anharmonic oscillators ?.  

Draw their potential energy level diagram. What is fundamental bonds and overtones ?.  5 M                 

OR 

Q. 3. (C) What are the types of molecules exibit pure rotational spectra ? Explain Out of CO2, 

C6H6, H2O and N2O which will exibit pure rotational spectra.                                          2.5 M                                                                             

(D) Explain why do molecules behave as a non- rigid rotators?.                                      2.5 M                          

(E) Discuss P, Q and R branches of vibrational, rotational spectra.                                  2.5 M                                                       

(F) The force constant, K of HCl molecules is 481.70 nm-1. Calculate the fundamental, 

vibrational frequency, ωe in S-1. The atomic masses are H= 1.673 × 10-27 Kg and Cl= 58.06 × 

10-27 Kg.                                                                                                                              2.5M  

 

Q.4 (A) Explain de-broglie’s  hypothesis related to well nature of matter. Derive de-broglie 

relation. How does the dual nature of electron be verified experimentally.                        5 M                                                        

(B) Derive an expression for normalized wave function for a practical in three- diamentional 

box.                                                                                                                                      5 M 

OR 

Q. 4. (C) What is classical mechanics ?. Name four phenomenon which are not explained 

satisfactorily by classical mechanics.               2.5 M                                                                                                                             

(D) Write a short note on spectrum of hydrogen atom.                                                      2.5 M                                    

(E) Derive Schrodinger wave equation from postulates of quantum mechanics.               2.5 M                             



(F) Calculate the expected ground state energy of a hydrogen atom electron assume to be 

present in 3-D cubical box of length 0.1 nm if ground state energy of the electron in 1-D box 

of length 0.3 nm is 4 eV.                                                                                                     2.5 M                                                                                                                             

 

Q. 5 attempt any TEN questions of the following 

i) Which crystal system is isotropic and why ?.  

ii) What does the symbol dhkl stands for ?. 

iii) What are the crystallographic diamension of their unit cell, If solid belong to triclinic 

systems? 

iv) What is the conductivity water? What is its importance use? 

v) Write Debye- Huckel Onsagar equation. 

vi) Li+ ion is smaller in size than Na+ ion. Yet transport number of Li+ in LiCl solution is 

less than that of Na+ ion in NaCl solution. Why ?. 

vii) How the intensity of the rotational spectral line varies and why?. 

viii) What is specific selection rules in spectroscopy?. 

ix) What is Bohr’s correspondence principle?. 

x)   What are the conditions which an eigen function Ψ must satisfy?. 

xi) Define the term Degeneracy?. 

                      1×10= 10 


