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Answer any FIVE FULL Questions 

 Marks 
OBE 

CO RBT 

1. a) What is the significance of cutoff wavelength and V number for optical fibers? 
b) An optical fiber has a core index of 1.480 and a cladding index of 1.478. What is the 
core size for single-mode operation at 1550 nm? 

[05] 
[05] 

CO1 
CO1 

L2 
L3 

2. With optical ray diagram, define numerical aperture (NA) and state its significance. 
Derive the expression for NA and acceptance angle for single mode step index fiber. 

[10] CO1 L2 

3. Discuss the following for optical fibers: 
a) Fiber bending loss 
b) Scattering loss 

[10] CO1 L2 

4. Explain Intermodal dispersion with necessary equations. [10] CO1 L2 

5. Explain Fabry Perot resonator cavity of LASER with necessary diagrams and equations. [10] CO2 L2 

6. Explain internal quantum efficiency and power in detail for LED. [10] CO2 L2 

7. a. Consider a 30-km long optical fiber that has an attenuation of 0.4 dB/km at 1310 
nm. Find the optical output power Pout if 200 mW of optical power is launched 
into the fiber. 

b. Consider a multimode step-index optical fiber that has a core radius of 25 µm, a 
core index of 1.48, and an index difference Δ = 0.01. The number of modes M = 
760. Find the percentage of optical power that propagates in the cladding at 840 
nm. 
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