
UG Semester IV/  PG 4th Semester- End Sem Examinations 2020 

Name of the Course   : B. Sc (UG  Sem-II) 

Semester / Year   :   4th   

Subject    : Physics (H)  

Paper (T + P)                                     : C9T & C9P          Elements of Modern Physics 

F.M. : 30       Time: 1 hour 30 min. 

Answer any One from Group A and one from Group B of the following questions  

Instruction: 

The questions are of equal value for any Group. Candidates are required to give their answer in their 

own words (limit: 250 words) as far as practicable.  

 

Group :A            Marks:20 

Paper /Unit: Paper:  Theory : C9T 

 

1) Derive i) The change in wavelength of a photon scattered through an angle ø by an 

electron which is initially at rest, ii) Kinetic energy of the recoil electron in Compton 

scattering. 

2) Explain why an electron can’t be recorded at an angle greater than 900 in  . Show that a 

free electron can’t absorb a photon completely, using relativistic theory.  

3) Show how Bohr quantisation condition can be understood using de-Broglie hypothesis of 

matter waves. Show that the particle velocity is equal to the group velocity of wave 

packet.  

4) Write physical significance of Heisenberg’s Uncertainty principle. Apply uncertainty 

relation to calculate energy of a particle in one dimensional box.  

5) Derive Schrödinger time dependent equation. Derive time dependent Schrödinger 

equation from time independent equation. 

6) Explain the terms – i) Probability density, ii) Normalisation condition, iii) Orthogonality 

condition, iv) Stationary state, v) Expectation value in quantum mechanics. 

 

Group :B            Marks:10 

Paper /Unit: Paper:  Practical : C9P 

1. Determine the specific charge (e/m ratio) of electron using Magnetron. 

a) Write the working formula and theory related these. 

b) Draw the circuit diagram relating this experiment. 

 

 

2. Determine the Planck’s constant using LEDs of at least 4 different colours. 

a) Write the theory and related formula for this. 

b) Draw the diagram this experiment. 

 

 

 

 



 

3. Determine the work function of material of filament of directly heated vacuum diode. 

a) Write the working formula and theory related these. 

b) Draw the circuit diagram for this experiment. 

 

 

 

 

4. Determine the ionization potential of mercury. 

a) Write the working formula and theory related these. 

b) Draw the diagram for this experiment. 

 

5.  Study the photoelectric effect and draw the following graph : i) photo current versus intensity of 

light, ii) photo current versus wavelength of light.  

a) Write the theory and related formula for this. 

b) Draw the diagram this experiment. 

 

6.  Determine the Plank’s constant using black body radiation and photo detector. 

a) Write the working formula and theory related these. 

b) Draw the diagram for this experiment. 

 

 


