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An optical fiber consists of a core of refractive index 2.0 and a cladding of refractive
mdex 1.732. For total internal reflection of light inside the optical fiber, the
maximum angle that the light rays can make with the axis of the optical fiber is

60°

302
g

1.3°

The solution of the following differential equation 1s

xlnxili%—y =2Inx
dx

y=(nx)*+C
y=2lhx+C

v=x(ln x)2 +C
ylnx=(nx)>+C

ylnx=(nx)>+C
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The longest wavelength that can be absorbed by silicon,which has the band gap of
1.12 eV, 1s 1.1 mm. If the longest wavelength that can be absorbed by another

material 1s 0.87mm, then the band gap of this material 1s

0.706 eV

0.854 eV
0.886 eV
1.416 eV

1.416 eV

The Newton Raphson method formula for finding the square root of a real number R

from the equation x> — R=0 is

1 R
Xigl =§(3xi T
i
X
Xiyl = ’_2'"
1 R
X1 = 5(-"71' + ;“)
i
3x;
Xivl = 5
1 R
X1 = (% "‘;“)
i

The velocity of a body is given by
W) =2 I=x#<s

=5t2+3 S5<t<l14

where 7 1s in secs and v in m/s. Using 2 segment Trapezoidal rule, the distance

covered from =2 to =8 secs is obtained as

780 m

2340
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The short-circuit current delivered by a 10 cm by 10 cm photocell (with 100%
quantum efficiency) illuminated by monochromatic light of 400 nm wavelength with
a power density of 2000 W/m? is,

8.88 A
6.45 A
6.45 A
11A

Consider a silicon diode with ideality factor # =1. For a decade change in current the
diode voltage drop changes approximately by

60 mV

30 mV
80 mV
120 mV

. . |cos@d —sind
The eigen values of the matrix | are
sind cosd
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The table below gives values of function F(x) for values of x at intervals 0f0.2.

X 1.8 2.0 |22 |24 2.6
F(x) | 6.05|7.399.03|11.02|13.46

Using central difference, the second derivative F"(x) at x=2.0 is obtained as

The value of i x (G@xi)+ jx(ax j)+kx(axk) is

]

i =]
by

|
T

21

The skin depth of copper at a frequency of 3 GHz 1s 1 um. At 12 GHz, for a non-
magnetic conductor whose conductivity is 1/9 times that of copper, the skin depth
will be

2.5cm
1.5 um
1.0 cm
1.0 um

In a p-type semiconductor, the Fermi level 1s 0.2 eV above the valence band at room
temperature of 300 K. The position of Fermi level at 400 K will move
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down by 0.047 eV
down by 0.07 eV
up by 0.047 eV

up by 0.07 eV

up by 0.07 eV

The real part of f(z)=tanhz, where z=x+1y, is

sinh 2x
cosh2x+cosh2y

sinh 2x
cosh2x—cos2y

—sinh 2x
cosh2x+cos2y

sinh 2x
cosh2x+cos2y

sinh 2x
cosh2x+cos2y

Assuming that for wuniaxial Lithrim Niobate n,=2297 and n,=2.208 at
Ao =890nm. What should be the thickness of a Lithrum Niobate plate to make a half

wave plate at A5 =890nm?
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A silicon pn junction with doping profile of N, = 10'® cm™ and Ny = 10'° ¢cm™
with mobulity sz, =1350 cm?/V —s and Hyp =480 cm?/V —s has a cross sectional

area of 102 cm?. The length of the p-region i1s 200 mm and length of the n-region is
100 mm. The approximately series resistance of the diode 1s

81 Q
43 Q
72 Q
62 Q

For pure silica the refractive index variation can be assumed to be given by an

empirical formula n(Ay) =1.451— aﬁoz s

7> @=0.003and 4, 1s in microns. The

group velocity dispersion (GVD) will be zero at the wavelength 1s

0.8 um
2.0 pm

1.5 pm
1.31 pm

Electrons are accelerated by 900 V and reflected by a crystal. If the reflection
maximum occurs when the glancing angle is 60°, then the spacing of the crystal is

0.059 A
0.029 nm

0.059 nm
0.029 A
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The rates of spontaneous and stimulated emission are equal for a transition at room

temperature for a wavelength approximately given by [given that kT at room
temperature of 300 K 1s 0 .025 eV]

72 nm
92 um
50 pm
100 pm

. C g . .0 0 ‘
The solution of the partial differential equation ol S

.2 )
u=ke™ 2%
u = ke™ W

What is the polarization of a plane wave propagating in free space with electric field
givenas E=(2X+ ZFﬁ)ej(ax—'t} V/im?

elliptically polarized
unpolarized

linearly polarized

circularly polarized

circularly polarized

If the vector potential in a region is given as A = —ya, + 2xa,,, the associated magnetic
field B is
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The electron concentration in a sample of uniformly doped »-type silicon at 300 K
varies linearly from 10" cm™ at x = 0 to 6x10"° cm™ at x = 2 pm. Assuming a
situation that electrons are supplied to keep this concentration gradient with time. and

considering that no electric field 1s present, the current density Jx in the silicon 1s
( Diffusion constant D, = 35 cm’/s)

560 A/em’
1120 A/em®

-560 Alem’
-1120 Alen®

-1120 Alem®

Using a unit step size, the value of integral [xInxdx by trapezoidal rule is
1

0.543
0.693
0.715
0.621

If £(x) = (x + D/(x— 1), g(x) = (2x +5)/(4x —3) then f(g(x)) is

3x+1
4—x
Sx43
x+2
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Tx-3

x+7
x—5
2x+3

The lowest resonant frequency of a rectangular cavity resonator with cavity
dimensions a=2cm,b=1cm and d =3cm 1s

6 GHz
7 GHz

9 GHz
3 GHz

Inverse Laplace transform of f(s) = 1S given by

52+33

The intrinsic carrier concentration of a silicon sample at 300 K is 1.5x 10" m™  1f

after doping the number of majority carriers 1s 5x 1029/ 11:13, the mmority carrier
density 1s
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4.5%10"Mm™
3x10°m™
3.33x10%m™
5%10%%m™

45x1011m>

For which of the following radii range is a step index fiber with numerical aperture
0.2 and single-moded for operation at the infrared wavelength A = 7 um

Which of the followmg 1s NOT correct for a plane wave with
H =0.5¢"% cos(2r x10%7 - 3x) &}. A/m

The phase constant is 3 rad/m
The wave frequency is 100 MHz
The wave is travelling in the +ve x-direction

The wave is polarize& along the y-direction

The wave 1s polarize& along the y-direction

If a voltage of 6 V is applied across a 2 cm long semiconductor bar the average drift
velocity is 10* cn/s. The electron mobility is

3>c104cr512/V -5
3333em?/V —s
4396 cm>/V —s
6x10*em?/V —s
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3333cm2/V —s

The attenuation in an optical fiber at 1550 nm is 0.2 dB/km. If 160 pW power is
launched into the fiber at 1550 nm, estimate the power in the fiber after 30 km.

45 W
40 uW
15 pyW

80 uW

A course WDM optical communication system uses the two wavelengths
A1 =1300nmand A, =1500nm . The frequency difference between the two channels

209 THz

30.8 GHz
30.8 THz
900 GHz

30.8 THz

If the Euler method 1s used to solve the initial value problem

i =—y with y(0)=1.0
dx

with step size /7 =0.01, the value of 1(0.02)is obtained as

0.5201
0.7210
0.9801

0.62

An 1solator has a insertion loss of 1 dB over the operating bandwidth. What 1s the
output power, if the input power 1s 10 mW?
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5.0 mW
12.0 uW
7.94 mW
2.5 mW

7.94 mW

For an short-circuited lossless transmission line of characteristic impedance Zp with
length 34/8, the mnput impedance is

mnfinity
mductive
capacitive
resistive

capacitive

The value of lm(x — 0) s dud,

1s given by
tan” x

1/#2
i |
1

_1‘j2

The electric field for a potential given by V(x, y,z) =20In x + y at a point (1,1,0) is

20a,
20a, +a, +a,
20a, +a,

—20a, —a,
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The following table below gives values of function F(x)obtained for values of x at

1
intervals of 0.25. The value of the integral [ F(x)dx using Simpson’s rule is

0
X 0 0.25 0.5 0.75 1.0
F(x) 1 0.94 0.8 0.64 |05
3.142
2.356
0.785
7.5
0.785

If the orthogonality of Laguerre Polynomials 1s  defined by

oo

[w(x)L,,(x)L,,(x)dx = &, , the weight factor w(x)is equal to
0

A micro-strip line of 50 Q is terminated in Zr = 40 + j 30 Q. What 1s the VSWR of
the load?

2.0

1
1.3

1.8
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A system consists of N number of particles, N >>1. Each particle can have only one
of the two energies E; and E;te (¢ > 0). If the system is in equilibrium at a
temperature T, the average number of particles with energy E; is

£
N(e T +1)7!
N
2
_£
Ne T
s
N(e ¥ 7!
s
N(e ¥ 7!

Consider the interference of two coherent electromagnetic waves whose electric field
vectors are given by El = r.?E'o cos(wt) and E, = }EO cos(wt + ¢) . If the mtensity of

each wave 1s [, the total intensity is

21

21, cos” ¢
Iy
21ycos¢

An isotropic transmitting antenna radiates 251 W and a receiving antenna 100 m
away has an effective aperture of 500 cm®. The total power received by the antenna is

100 pW
20 pW
10 uW

W
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An electron beam strikes a crystal of cadmium sulfide (CdS) (bandgap E, =2.45 eV).

Electrons scattered by the crystal move at a velocity of 4.4 x 10° m/s. The energy (in
eV) of the incident beam is

4.4 eV
245eV

2eV
3eV

A potential barrier of 0.5 V exists across a pn-junction. If the depletion region is 5 x
10”7 m wide, what is the intensity of the electric field in this region?

1 % 10° V/m
2.5 % 10° V/im

2.5x 107 V/m
2.5% 10" V/m

1 x 10° V/m

LEDs fabricated from Gallium Arsenide (GaAs) emit radiation in the

infrared region

ultraviolet region
ultrasonic region
visible region

infrared region

The Erbum Doped Fiber Amplifier (EDFA) is used for optical communication
systems in the wavelength range
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1460 nm-1530 nm (S-Band)
1360 nm-1460 nm (E-Band)

1530 nm-1565 nm (C-Band)
1260 nm-1360 nm (O-Band)

1530 nm-1565 nm (C-Band)

The second degree polynomial to approximate the function F(x)=2sm(xz/6)by use
of nodes xo =0, x; =1, x, =3 1isgivenby

(6x—2x2)
-é(?x —xz)
1 2
5(7:1: -2x°)

(Tx—xz)

If the Fourier transform F[S5(x —a)] = exp(—j2mva) then F~'[cos(27va)]is given by

[6(x—a)+d(x+a)]
a constant

% [6(x—a)+S(x+a)]

_%[5(;; —a)+ jé(x+a)]

%[5(;‘; —a)+ jé(x+a)]
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