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Code No: 19SHT104 

 

I B. Tech I Semester Supplementary Examinations, December - 2020 

APPLIED PHYSICS  

(Common to EEE & ECE Branches) 

Time: 3 hours                                                                      Max. Marks: 60 
 

Note: Answer ONE question from each unit (5 × 12 = 60 Marks) 

~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~~   

 

UNIT - I 

1. a) Explain the phenomenon of Interference of light. What are 
the necessary conditions to get clear and distinct 

interference fringes? 

[3M] 

b) Derive an expression for the wavelength of light in Newton’s 

rings experiment. 

[6M] 

c) In the Newton’s rings arrangement, the diameter of the 15th 
dark ring was found to be 0.59 cm and that of the 5th dark 

ring was 0.336 cm for a wavelength of 5880 Å used. 
Calculate the radius of curvature of plano-convex lens used. 

[3M] 

(OR) 

2. a) Derive an expression for the intensity of Fraunhofer 
diffraction pattern produced by single slit and sketch the 
intensity distribution profile. 

[10M] 

b) A plane diffraction grating has the value of grating element 
equal to 16x10-4 cm. Calculate the angle of the second-order 

maximum for λ = 2.6x10-4 cm. 

[2M] 

UNIT - II 

3. a) What is population inversion? Explain the necessity of 
population inversion for lasing action in brief. 

[4M] 

b) Demonstrate the construction and working principle of Ruby 
laser with the help of neat energy level diagram. Write down 
its advantages and disadvantages. 

[8M] 

(OR) 

4. a) What is the basic principle of holography?  [2M] 

b) What are the differences between photography and 

holography? 

[4M] 

c) Discuss the construction and reconstruction of hologram. [8M] 

UNIT - III 

5. a) What are the salient properties of ferromagnetic materials?  [4M] 

b) Explain the domain theory of ferromagnetism? [5M] 

c) Differentiate soft and hard ferromagnetic materials. Mention 

their applications in various fields. 

[3M] 
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(OR) 

6. a) Explain briefly the various types of polarization mechanisms 
in dielectric materials. 

[4M] 

b) Derive an expression for electronic polarizability in terms of 
radius of the atoms. 

[8M] 

UNIT - IV 

7. a) Find the de-Broglie wavelength of, (i) an electron accelerated 
through a potential difference of 150 volts, and (ii) a 3 kg 
object moving with a speed of 2 m/s. By comparing the 

results give the justification why the wave nature of matter 
is not more apparent. (h= 6.634x10-34 J-sec) 

[4M] 

b) Derive an expression for the Schrödinger time-dependent 
wave equation. 

[8M] 

(OR) 

8. a) State and explain Heisenberg’s uncertainty principle. [2M] 

b) Derive an expression for the energy of a particle moving 
inside a potential box of width ‘L’. 

[8M] 

 c) An electron is confined to move in a one-dimensional infinite 

potential well of length 5 Å. Find the quantized energy 
values for the two lowest energy states. (Given h=6.634x10-

34 J-sec) 

[2M] 

UNIT - V 

9. a) Show from energy band diagram that the materials can be 
classified into conductors, insulators and semiconductors 

[4M] 

b) Derive the expressions for the electron and hole 
concentrations in the conduction and valence bands of an 

intrinsic semiconductor.  

[8M] 

(OR) 

10. a) Write a short note on Drift and Diffusion currents in 
semiconductors. 

[4M] 

b) State and explain the Hall effect and write down its 
applications. 

[6M] 

c) A metal strip 1.5 cm wide and 0.5 mm thick is placed in 
magnetic field with B = 2.5 Tesla. If a current of 100 A is               
set up in the strip, calculate the Hall voltage that appears 

across the strip, and assumes that Hall coefficient (RH) is            
7 x 10-9 m3/C. 

[2M] 

 

* * * * * 

 


