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Q.! [i) Under forced oscillations if the applied frequency is very very less than [ [2] [1] | Understan
| natural frequency, then . 3
a) dynamic response factor is infinite '
b) maximum amplitude of system becomes zero
¢) amplitude is independent of applied force
d) amplitude is nearly eq.ual to static amplitude
i n) If dlsplacement is given as u(t)*u.,sm( wnt- @), what is its acceleration if | [2] [1] | Understan
in complex representation. _ ] d
a)im{e ¥nt~ %0 }  b) Im{u,e “rt= %o} ¢) Re{ u, wye “nt= %o}
d) — Im{u,wie “nt~ %0}
--[-iii) Initially only-one person was riding a mono suspension bike, after a certain | [2] (1] Analysis

distance another person joins the ride, if the mass-of the second person is 1.6
times the first person, natural frequency of bike will change by factor of

a). 0.62

b) 4

c) 1.264

d) no change
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atoms in pure Ge which gives Ec - Er as 0.47 eV, then what is the difference
between Eg - Ev if the band gap is 0.74 eV.

a) 047eVb)0.37eVc)0.27¢eVd)0.74eV

iv) Harmonic oscillations are: [2] [1] | Understdr
. d »
a) type of periodic oscillations.
b) They can be represented in the form of sinusoidal functions.
¢) both (a) and (a) :
7 d) none of the above r
V) A system freély oscillating under critically damped conditions, time period | [2] [1] | Understan
becomes....... d
a) zero b) finite c) infinite d) depends on mass
vi) Ratio of natural angular frequency to damped angular frequency i is 1.091, [2] [1] Analysis
what is the value of its damping ratio
a) 0.3998 b) 0.1598 ¢) 0.091 d) 0.99585
vii) Resonance frequency for a forced system with dampmg ratio of 0.1 and [2] [1] Analysis
natural angular frequency of 10 rad/s is.... Hz
©a) 1.59154 b)9.8994 ¢) 1.5755 d) 10
viii) After how much time does the amplitude of the system become 1/e times | [2] [1] Analysis
its initial maximum amplitude if damping ratio is 0.02 for a free damped
system with natural angular frequency of 5 rad/s. :
a) 10secb)0.1secc) 1l secd)0.3678 sec ’
ix) Which parameter is the intrinsic charge carrier independent of? [2] [2] | Understan
a) Temperature b) built-in potential d
¢) Energy band gap d) Boltzmann constant
' x) Ihe ratio of current of a forward biased diode at 0 45V and that at 0.1 300 | [2] [2] Analysis
Kis__ . (usek=8.6x10" eV/K) ‘
a) 7.79x10°b) 1.27 x10° ¢) 5.58 x 10°d) 1.79 x 10°
| xi) Which of the following statements is correct of the fermi energy level in | [2] [2] | Understan
different materials. : d
a) Probability of finding an electron at fermi energy is always less than half,
b) The fermi level on the p-side is slightly below the fermi level on the n-side
for an unbiased diode.
¢) The fermi level on the p-side is slightly above the fermi level on the n-side —-
for an unbiased diode.
d) The fermi level on the p-side is at the same level as that of the fermi level
on the n-side for an unbxased diode.
xii) If the probability of finding electron in an energy level AE below the fermi | —{2] -}~ {2] -+ Analysis-
level is 0.91, then what is the probability of finding a hole at the same level.
a) 0.09b)0.91 c)1d)0.82
Xiii) A p-type of semiconductor is prepared by doping N atoms/cm’ of acceptor | [2] [2]

Analysis’




J Xiv) If the amiount of intrinsic charge carrier is 5x10' /em®, if it is doped with | [2] [2] Analysis
12x 10'%/cm® donor atoms, what are the minority charge camers and its

concentration respectively
a) holes, 4:166 x10° /cm’” .

b) holes, 2.083 x10 /cm® .
¢) electrons, 2.083 x10% /cm®
d) electrons, 4.166 x10° /cm®
xv) Within the depletion region of a pn junction diode ........ [2] [2] | Understan
o d
a) potential is constant
b) electric field is constant
c) electric field is positive
d) electric field is negative
Q2 Solve any three out of four [15]

a) Explain quantitatively why Laser diode is more suitable than LED as a [5] ' .
source of light in optical fibre communication, if both have same [3] Analysis
wavelength but the spectral width of Laser diode is 100 times less than that
of LED.

b) Explain steps involved in optical fibre communication. What are the pros-| [5] | [3] |- Understan
and cons of optical fibre - communication over radio or wired o ad
communication? )

¢) Derivation an expression for RMS intermodal dispersion. What is By and | [5] [3] | Understan
how is it related to dispersion. d

d) What is Numerical aperture? If the refractive index of the core of an optical | [5] [31 Analysis
fibre is 1.5, with fractional refractive index of 1%, by what factor the
maximum angle- of acceptance will change when light is coupled to core
from epoxy with refractive index 1.6 instead of air.

Q.3 | Solve any three out of four [15]

a) Is it possible to have popu!atxc?n inversion at room temperature without any | [5] [4] | Understan

external energy? If yes, then justify your answer, if no then which process has d

to be done.

_ ‘b) With a neat labeled diagram explammg the principle, construction and | [5] [4] Understan

working of optical fibre laser. d

¢) Lens with focal length of20 om is used to focus a beam of CO2 Laser with 51— [4] Analysis

wavelength 10.6 um. If the diameter of the incident beam is 2cm, what is the

beam waist at the focal point? Compare the intensity of the beam at the focal

point and before the lens. -

d) Find the divergence of a laser beam whose peak wavelength is 514 nm | [5] [4] | Analysis

coming through an aperture of 0.5 mm. what will be the diameter of the beam . .

after 2 m.




