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Paper - GE 1-T

[ THEORY ]

Answer any two questions from the following : 2 × 20 = 40

1. (a) What do you mean by matter waves ? Write the expression of its wavelength.

(b) What do you mean by Eigen function and Eigen value ?

(c) What is Compton Effect ? Explain why Compton Effect is not observed for visible
light ray.

(d) Write down the characteristics of photoelectric effect.

(e) Write down the CGS and SI units and values of Planck’s constant.
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(f) Wavelength of electromagnetic wave is 1cm, calculate the energy of photon.

(g) Write down the relation between binding energy and mass defect.

(h) State Heisenberg uncertainty principle. 2½×8=20

2. (a) (i) Draw a curve showing the variation of binding energy per nucleon against
the mass number. From this curve explain the stability of nucleus.

(ii) Calculate the binding energy in MeV of 4He from the following data. Mass
of 4He = 4.003875 u ; M(1H) = 1.008145u and M (1n) = 1.008986u.

(3+4)

(b) (i) Explain the physical significance of Heisenberg’s uncertainty principle.

(ii) An electron has a speed of 300 m/sec, accurate to 0.01%. With what
fundamental accuracy the position of the electron can be located ? (3+4)

(c) (i) Write down the definition of work function.

(ii) Calculate the value of photoelectric work function for sodium metal in
electron volt. Given the threshold wave length 6800A0 and
h = 6·62×10–34 J. Sec. (3+3)

3. (a) What are the difficulties in explaining photoelectric effect with the electromagnetic
theory of light ? How did Einstein explained all the observed facts for this effect?

(3+3)

(b) In Compton scattering establish the relation  
0

h 1 cos
m c

      
 

 where  

Compton shift,    scattering angle, h = Planck constant, m0 = mass of electron

and c = velocities of light. 7

(c) (i) What is stationary state ?

(ii) Establish probability current density expression  i
J * *

2m


   



where    wave function. (3+4)

4. (a) (i) Write down the schrodinger time dependent equation and obtain time
independent equation from it.

(ii) What is normalization condition ?



(iii) An object is moving in one dimension is described by a wave function

   x Nx 0 x 1    . Find N by normalizing the wave function.

(iv) Give the definition of photoelectric effect. Write down the properties of
photon. (1+3)+2+2+3

(b) (i) X ray of wavelength 0.6A0 is scattered from carbon block. If the scattered
angle is 60° then calculate the i) Compton shift ii) scattered election energy.

(ii) Obtain time energy uncertainty relation from position momentum uncertainty
relation.

(iii) Write the properties of nuclear force. (2+2)+3+2

Paper - GE 1-T

[  ]

× =

CGS  SI 

× =

(i)



(ii) MeV  4He 

4He = 4.003875 u ; M(1H) = 1.008145u  M (1n) = 1.008986u.

( + )

(i)

(ii) 300 / ,  0.01%

( + )

(i) (work function)-

(ii)

= 6800A0 and h = 6·62×10–34 J. Sec. ( + )

( + )

 
0

h 1 cos
m c

      
 

   h =  = m0 = 

 c = 

(i)

(ii)

 i
J * *

2m


   



    ( + )

(i)

(ii)

(iii)

   x Nx 0 x 1   

N-



(iv)

( + )+ + +

(i) 0.6A0 X-ray  60°
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(Elements of Modern Physics)

(Practical)

Full Marks : 20

Answer any one  : 1 × 20 = 20

1. Discuss with working formula and circuit diagram how to determine the value of
Boltzmann constant using V-I characteristics of p-n diode.

2. Discuss with working formula and circuit diagram how to determine the work function
of the material filament of directly heated vacuum diode.

3. Discuss with working formula and circuit diagram how to determine the Planck’s constant
by photo electric effect.

4. Discuss with working formula how to determine the value of 
e
m  by magnetic focusing

(Thomson) method.



( )

Full Marks : 20
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