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B.Tech. (CHS) (2018 Batch)   (Sem.–1,2) 
OPTICS & ELECTROMAGNETISM  

Subject Code : BTPH-106-18 
M.Code : 75366 

Time : 3 Hrs.                                                                      Max. Marks : 60 

INSTRUCTIONS TO CANDIDATES : 
 1. SECTION-A is COMPULSORY consisting of TEN questions carrying TWO marks 

each. 
 2. SECTION - B & C have FOUR questions each. 
 3. Attempt any FIVE questions from SECTION B & C carrying EIGHT marks each.  
 4. Select atleast TWO questions from SECTION - B & C. 

  

SECTION-A 

Q1. Write briefly :  (2×10=20) 

  a) Give a simple difference between Fresnel and Fraunhofer diffraction. 

  b) Give the relation between angle of polarization and refractive index. 

  c) What do you understand by core and cladding in optical fibre? 

  d) Differentiate between step and graded index fibres. 

  e) Explain spontaneous and stimulated emission. 

  f) Give the characteristics of a Gaussian surface. 

  g) Write Maxwell’s equations in their integral form for air. 

  h) What do you understand by the physical significance of magnetic domains? 

  i) What is de Broglie hypothesis? 

  j) Mention the importance of Davisson and Germer experiment. 
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SECTION-B 

Q2. a) Explain Fraunhofer diffraction at single slit and derive the conditions for secondary 
 maxima’s and minima's in terms of path difference & phase difference.  (5) 

  b) A single slit of width 1mm is illuminated by light of wavelength 589nm. Find the 
 angular spread of the central maxima of diffraction pattern observed. (3) 

Q3. What do you understand by double refraction? Explain how you would use the 
phenomenon to produce plane polarized light and circularly polarized light. (2+6=8) 

Q4. a) Define Acceptance Angle and numerical aperture in an optical fibre and derive the 
 relation between them. (6) 

  b) Find out the numerical aperture and acceptance angle of an optical fibre, if the 
 refractive indices for core and cladding are 1.6 and 1.5 respectively. (2) 

Q5. a) Discuss salient characteristics of laser light. (3) 

  b) Explain with the help of a neat diagram the principle and working of a He-Ne laser. (5) 

 

SECTION-C 

Q6. Discuss the derivation and physical significance of Maxwell’s equations.  (2×4=8) 

Q7. a) Explain the polarization process of a dielectric and derive the expression for Clausius- 
 Mossotti equation. (4) 

  b) Define: permittivity, dielectric constant and electric susceptibility and find the relations 
 between them. (4) 

Q8. a) What was the need and basis of quantum mechanics?  (4) 

  b) Discuss the Born’s  interpretation of the wave function. (4) 

Q9. a) Derive the expression for time-independent Schrodinger’s wave equation.  (5) 

  b) Using Uncertainty principle prove the non-existence of electron in the nucleus. (3) 

NOTE : Disclosure of Identity by writing Mobile No. or Making of passing request on any 
page of Answer Sheet will lead to UMC against the Student. 
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