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Note: All questions are compulsory. Carrying of mobile phone during exammaﬁon.s%ﬂ be

treated as case of unfair means. % % W

Q1. A planar waveguide is formed from a 10-um-thick core ﬁlrf’f%;ﬁ%;:lgectrlc material of
refractive index 1.5 sandwiched between the cladding slabs cszf s i‘mﬂar material for which
the relative refractive index difference with respect %cere is 0.02. Calculate (i) the V-
parameter and the number of TE modes of prdé%%‘atmn that the guide supports at a
wavelength of 1.55um. (ii) Estimate the proﬁ”é atren "parameters u, and w,, for different
values of m and hence estimate b,, and ﬂm foir%ggell, (Refer Fig.1at the back) [5 Marks]
Q2. A step-index single mode fiber exh;bﬂ?& ?n%%nal dispersion of 6 ps/nm/km at an operating
wavelength of 1.55 pm. Assurne‘*tha%’tanﬁrl 45 and A=0.5%. Calculate the diameter of the
core needed to make the togilidlsp;érs}hn of the fiber zero at this wavelength. [S Marks]
Q3. Define modal blrefrmge’i{ge;} and‘ beat length of a single mode fiber. Explain the effect of
-modal blrefrmgenceﬂg pulse“propagatlon in single mode fibers. [5 Marks]
Q4. Derive an expressmn*"for confinement factor G for a wave propagating in a planar
Waveguldcf i@:@‘ﬂ [5 Marks]
Qs. Calculaf’g ?\g mj’ectlon efficiency of a GaAs diode in which N,=10%/m’ and N=~10*"/m’.
A,ssﬁme tiztaat RT=300K, x.=0.85m*/V/s and u,=0.04m*/V/s and L,=L;. [3 Marks]
Q6 Calculate the total pulse broadening due to material dispersion for a graded-index fiber of
mtdt\al length 80km when a LED emitting at wavelength 1300nm is coupled to the fiber.
Assume AA=30nm. The material dispersion parameter of the fiber is -2.8ps/nm/km.

[2 Marks]
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