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Course Outcomes I

COL: Comprehend the phenomenon of waves and electromagnetic waves.

CO2: Understand the principles of quantum mechanics.

CO3: Apply quantum mechanical ideas to subatomic domain.

CO4: Appreciate the fundamental principles of a laser and its types.

‘COS: Design a typical optical fiber communication system using optoelectronic devices.
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Section - I
@ Answer any 4 Questions (4 x 10 Marks)
01./ a) Prove that y= 5 Sin(6mt-4x) is a valid wave equation in a string vibration. [S marks]
b) Write and explain Maxwell’s equation in free space? [ 5 Marks] .
[10] (CO1/K2)
02. a) Define a wave function and write down their five distinct properties. {5 marks]
\ b) X-ray of wavelength 0.450 nm undergo Compton scattering from free electrons in carbon. If photons are
scattered at 60° relative to the incident ray
(i) Calculate the wavelength of the scattered photon. [2 marks] QR
@ (ii) What percentage of initial X- ray photon energy is transferred to an electron in such a scattering? [3 marks]
7 ; ; [10] (CO2/K3)

03. Reason out as to why the properties of nanoparticles are superior when compared with their bulk counterpart.
} Highlight some of the properties that change when the particles are reduced to their nanoregime. Mention the
applications of nanoparticles in various industries. -
Z [10] (CO3/K1)
04. a) What are the components needed to build a laser system? Describe each component in detail. [6 marks]
> b) Find the ratio of population of the two states in He-Ne laser that produces light of wavelength 6328 A at 27 °C.

[4 marks]
; [10] (CO4/K3)

05. a) Describe the types of fibers based on the modes and index classification with suitable diagrams. [8 marks]
@ " b) A p-n photodiode has a quantum efficiency of 70% for photons of energy 1.52 x 10719}, Calculate the
wavelength at which the diode is operating.[2 marks]
[10] (COS/K3)
Section - II
Answer all Questions (4 X 15 Marks)

06. a) Select out of the following two experiments which prove an electron is a wave. [10 Marks]
(i) Compton experiment (ii) Davisson-Germer experiment. Explain the experiment with theory, diagram and
mathematical formulations. :

b) Determine the minimum uncertainties in the positions of the following objects if their speeds are known with a

@ precision of 1.0x107 m/s (i) an electron and (ii) a bowling ball of mass 6.0 kg. Comment on your observations.
[5 Marks]

[15] (CO2/K2)
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07.  Consider a particle of mass M confined in an one-dimensional infinite potential box of length L. Dex.'ive the
A\ relations for the ener eigenvalue and associated wave function of the particle. Draw the wave function and
; gy p

@~ their corresponding probability for the particles in the 3™ and 4'h excited states. P Y S :

5 ' 3 [15] (CO3/K1)

08. a) A system has three energy levels E| E, and E;. The energy levels E; and Ej are at 0.4 eV and 1.4 eV
respectively. If the lasing action takes place from the energy level Ej to E,, and emits a light of wavelength 1.15

um, find the value of Ej. [S Marks] - % }
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@ b) Explain the principle, construction and working of He-Ne laser with neat energy level diagram. [10 Marks}— )

[15] (CO4/K3)

09. a) Derive the condition for light propagation through optical fibers for step index fiber.[8 Marks]
b) Describe the structure and operation of LED device with appropriate diagrams. [7 Marks] —
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