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I. a) Explain modes theory for circular waveguides, 10

5b) A step index fiber has NA of 0.16. core RI of 1.45. sore diameter of 60 Fm. Determine the
normalized frequenc} for the fiber when light at a wavelength of 0.82 Km is transmitted.
Estimate the number of guided modes.

C) Derive normalized frequency, V of optical fiber and show that for graded index fiber
number of modes. M = V:/4
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2 a) Discuss the operating principle of a p-i-n and a\ alanche photodiode. 10
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b) Derive the SNR for shot noise dominated optical receiver. Explain the concept of
population inversion.

c) Find the composition of the quaternary alloy InGaAsP for making semiconductor lasers
operating at 1.3 Fm and 1.55 nm wavelengths.

3. a) Draw the energy band diagram for heterostructure p-n junction and state its benefit over
homostructure

b) What are the advantages of p-n photodiode over p-i-n photodiode? Show that the

responsivity ofa photodiode increases with the wavelength.

c) Draw the loss curve of an optical fiber for various wavelengths and explain the reasons of
various peaks occurred
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254 Discuss the follow ing:
i) Photonic Crystal Fiber (PCF).
ii) Single-mode and multi-mode aber,
iii) Direct and indirect bandgap material,
iv) Heterostructure p-n junction


