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Q1(a)

Explain the gettering treatment used during the wafer preparation stage of IC fabrication,

[10 marks)
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Q.1(b)| Find the transfer function of the followin,

g system using block-diagram reduction
technique.

10 marks]
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2
Find the Fourier transform of the signal x(t) = t( E%t“_t"_] )

ween Lo HLE) > E Gﬁ& )9”
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[10 marks]
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Q.1(d)| A noise process has a power spectral density given by

s oo e
= 0, otherwise
The noise is passed through an ideal band-pass filter with a unity gain and bandwidth
of 2 MHz centred at 50 MHz. Find the power at the output of the filter.

. [10 marks]
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0.1 (¢)| Consider the random variable X with the possible values and corresponding probability
as below :

oo x3oox % X X
050 026 011 0.04 0.04 003 0.02
Find :

() Binary Huffiman code for X

(ii) The expected codelength for this encoding
(iii) The efficiency of the code.

[10 marks]
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Q.1 (f)| Explain about the cache coherence problem in multi-procggSor systems.
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following open—loop transfer

Q2 ()

" : . lhc
A unity feedback control system is characterized by
functron
04ds+1
GIS) = ---—"—-\'(:: 2 0.6)

() Determine the response fora unit step input.
@) Evaluate the maximum overshoot an
(iii) Obtain the steady-state error for the system when su

d the corresponding peak tme.

i an i =3 +51.
bject to an input r{t)
[20 marks]
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A h‘ans-istor class-A amplifier working with an efficiency of 20% is collector-modulatin
a transistor class-C power amplifier working with a collector circuit efficiency of 60%.
The class-C power amplifier transistor is dissipating 24 W when the modulation depth
is 80%.

(i) What is the carrier power in the output modulated wave?

(1) What will be the class-C power amplifier collector dissipation for 100% modulation
and the output carrier power obtained in part (i).

(iii) Whatshould be the mod ulating amplifier transistor rating in watts if it is modulating
the class-C amplifier at a modulation index of 0.5.

(iv) What is the overall efficiency of the circuit including class-C and class-A power
amplifiers for modulation index of 0.5?

[20 marks]
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Q.2 ()| Consider an LTI system with impulse response given by

- )

o 1 k .
Determine the output of the system when input given to the system is 2 [EJ sin(3kt).
k=0

[20 marks] H
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.

An M-ary PSk system is to operate with 2" symbols over a 100 kHz channel. The bit rate /
1s required to be atleast 750 kbps. Calculate the minimum carrier to noise density ratio

required if the symbol error probability should be equal to or better than P, =8 x 105,
(Assume inter-svmbol interference free conditions. Given erfc (3.2) =8 x 10°%.)

[20 marks)
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Q.3 (b)

Design a PD controller so that a unity feedback control system having open-loop transfer

function G(s)=

1.2 rad/sec.

20

S___—__(1+s) 1+25) will have a phase margin of 30° at a frequency of

—

[20 marks]
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‘the multimode step index fiber is given by

: LnA
%7 2f3¢
whp_m A = relative refractive index, L = length of fibre and n, = refractive index of core.

[20 marks]
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Design the symmetric FIR lowpass lilter whose desired frequency response is
e For -“sm< ™
H, (o) = 4 4
] 0o FurgslmlSn
The length of the filter should be 5. Use rectangular window. Also, compute the frequency
response of the designed FIR filter.
S [20 marks]
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Q.4(b)

above  Bxmession 19 Rq}lﬁ"tb s pnze
e

The block diagram of a unity feedback system is as below :

R(s) —%—‘ = : s(?1+_4) cts)

Sketch the root locus as the parameter J is varied from O to cc.
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——d

I
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ocorrelation function and power spectral density of the sinusoidal

Q4(d)| () Determinetheaut

waveform (1) = sinwl.

In a receiver, the antenna is coupled directly at the input to the mixer. The loaded
Q of the coupling circuit is 250. If the IF is 455 kHz and the receiver is tuned to
1 MHz, determine the image frequency and the corresponding image rejection ra tio.

o . ) [10 + 10 marks]
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Q.5 (a)

_| i less line with
A 70 ohms line is connected to a 150 Q resistive load by a sechon of lossles
ohms

- te Z_and the shortest
phase-constant 5 rad/m and characteristic impedance Z,. Calculate Z,

length of the line to obtain the matching. [10 marks]

(wven - z,= W0y zy = 1600 ) %
and g=50¢&d,m‘

o Zap 3R

— : | \ =0
for loglen Jine v
~ T= ZL*'ZO 01
2t &

I
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A program executes 10,00,000 memory references. When run on a system containing a
particular cache, the cache has a miss rate of 7 percent, of which 1/4 are compulsory

misses, 1/4 are capacity misses and 1/2 are conflict misses.

(i) If the only change allowed to make to the cache is to increase the associativity,

what is the maximum number of misses that can be eliminated?

(ii) If both increase in the cache size and increase in associativity is allowed, what is

the maximum number of misses that can be eliminated?

[10 marks]
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The input output equation of a continuous time domain system is given by

Py(t) 6dyD) g = 1
pra T y(t) =x() )
Determine the impulse response i(t) of the system. Comment on the stability of the

system.

Given, . - d%&g Méﬁm +83U4: (W
2 Uy

[10 marks]
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Q5(d)| Wriea shart note on epitaxial growth process of pure silicon providing the chemical

reactions invelved.
[10 marks)]
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06

Three point charges of values 1, 2 and 3 Coulombs are situated at the corners of an
equilateral triangle of side 1 m. Calculate the work required to move these charges to
the corners of an equilateral triangle of side 0.5 m.

[10 marks]
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Q.5 ()| Explain the classes of IPv4 address and identify the class of each of the following IPv4
addresses :
(i) 152.66.2.3
(i) 1.234

(ifi) 192.192.192.192
(iv) 247.250.0.255

Class g ﬁ IPVY  addrveB  aue
O Uag A - dn wis one  hik 18 fied wand
J{Ebmw oy O
Q:\‘) Ll_g_&(;rB‘.* i Vs hwo bk o F[x@l and
wiepris entared 04 10
W e ¢ - in Vs Fhre bik e hxed

[10 marks]
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A plane wave travelling in +z-direction is normally incident on an infinitely thick
dielectric slab of refractive index 2. Show that the phase velocity of the total waves in
the air (incident wave + reflected wave) can be expressed as :

1, 20
V = ¢l{—cos"fz+2sin" Pz
P ‘z : g J

where B is the phase constant of wave in air.

[20 marks]
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Q.6 (b)

(1)

(ii)

A photodiode circuit has dark current, | 4 = 2 nA, a load resistance of 1 kQ,
responsitivity R = 0.5 A/W, incident optical power of 10 pW, T = 300 K and
bandwidth B =1 MHz.

1. Calculate the mean square shot noise and thermal noise current.

2. Calculate the signal to noise ratio.

A satellite is in elliptical orbit with perigee of 1100 km and apogee of 4000 km.
Determine the period of orbit and eccentricity of the orbit. Assume the earth radius
to be 6378 km and Kepler's constant, p = 3.986 x 10° km3/s?,

[12 + 8 marks]
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Q.6 (c)

(i)
(ii)

Write a program in C language to find the factorial of a number using recursigp,

An amplitude modulated signal given by s(f) = (1 + usinm, !)sino  is demodulateq
using a square law detector whose characteristics are givenby V, =a+bV 4 cy2
i

Find the highest permissible modulation index u if the second harmonic distortion

is not to exceed 10%.

[10 + 10 marks]
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Q.7 (a)

can be overlapped as much as possible.
(i) Compute the percentage of time CPU remain idle.

3

(ii) Calculate the average waiting time and the average turn around time.

mm“ﬂ‘z Hunosouny K = Go+10 + 30

Consider three processces, all arriving at time zero, with total execution time of 10, 20
and 30 units respectively. Each process spends the first 20% of execution time doing
1/0, the next 70% of time doing computation and the last 10% of time doing 1/O again.
The operating system uses a shortest remaining compute time first scheduling algorithm
and schedules a new process cither when the running process gets blocked on I/O or
when the running process finishes its compute burst. Assume that all I/O operations

. [15 marks]
(iwen '~ der Ve et a0 PP, g
AT=0 , BT = 10,480, 30 NUIVY
v N
procass Lok Assdval Wme Bsusgh hme
\ 0 10
Py 0 Q0
105 0 | 30
< process thawl:
P i Py T
0 L0 30 60

AT = vl hont
[uﬁ)wdmﬁ hm = Taunotound Kme  — gy Ko
CT TR T WwT
{0 [ 0
30 30 |0
60 60 50

E—
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Define the setup time and hold time of a flip-flop. For the sequential circuit shown
below, find out the maximum frequency of operation.

Tprop (Max) =4 15

—D Q—@——D ol—
acut
Clk CIk
Ty, =2ns Tep=1ns
Tpu=1ns

Sy hme - - W 1S WNme élnqpfmﬁol ﬁ* he
sfanu b 4od o buthudad  value  Suth
Mot Wew W vadahon N W &ET\M at-
inpu- of  ftp Mo
fod Kmet = TF 18 R vuquied aprt Hhe
Qpplied i_n*)ul- b Wheh e ewput Iﬂ W
{'L\L\D M Sfabl. oy holde Yo MU%JUJ— value. -
Tpmp Lmax) 2Yng

[15 marks]

WI X =1 D Q —

\

ol
L Tserup 2 Ing
Tete-g, = &nS Tpuf ~1nS
|
A Tk = TPmlaoaﬂh‘m Mma
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T bng
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Q.7 (9)

163 35 tdMMz
V 14

The electric field of a uniform plane wave propagating in positive z-direction is given
by

E = E, cos(wt—Bz)a, +E, sin(wt — Bz)a,
Determine the expression for magnetic field intensity and the Poynting vector.
\ \
Cuven ' =
—)

E = EOCDSLUJk-—pZ) Jf Ey ain (wk -~ P:z)a_.a
We  Knaw \?I =M

[15 marks]

)

Whoy " is nbiaste impedance -

for \T|
1wl = €]
o+ RS bowst  fow 5 in 3 Jirethom
Whan *Ur Rleckit  Held  qiy Compumuni mognihc

PLQ—\D\ diyethm g %i\,m
A A
AQu -~ QP X Qe
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() Discuss the advantages of IPv6 over IPv4.
(i) Determine the change in the electron density of the E-layerl when the critical
frequency changes from 4.5 MHz to 1.5 MHz for ionospheric communication

between mid-day and sun-set periods.
[5+10 marks]
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Q.8(a)| (i) Differentiate between symmetric and asymmetric cryptography.

(ii) InaRSA cryptosystem, a participant A uses two prime numbers p =13 and q = 17
to generate public and private keys. If the public key of A is 35, then find the private

key of A.

[5 + 10 marks)
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Q8 (b)

——

The open-loop transfer function G(s) and feedback H (s) of a control system is

()_( +p)

Determine the sensitivity of the transfer function of the closed-loop system to changes
in K, p and a. The nominal values of the parameters are K =10, p = 2and a=0.1.
[15 marks)

, H(s)=1+as

Qiwn t- ey 2 N and_
s181p)
wes) > [+ xS ) K=[o,p=a‘?, 50|
Bonfol - fandion o closed  oop ysem,
Tls) = _GlS) _ k
| £G9) UL3) _Sls+p)
o+ K (14%8)
. S St
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T1S) = P K ~- 0

O S (Ktp )8+ K

Se"s‘fm*y o) TO) wrk  teih supet o
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g7 - 9Tls) 4 k Q
Y ST ( uuﬂ m&t
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Q8 (c)

A TE wave propagating in a dielectric-filled waveguide of unknown permittivity has
dimensions a =5 cm and b = 3 cm. If the x-component of electric ficld is given by

E, = -36cos(40nx)sin(100ny)sin(2.4nx 10"t - 52.9z) V/m

Determine

(i) the mode number.

(ii) permittivity of the material in the guide.
(iii) the cut-off frequency, and

(iv) the expression for Hy.

Cuven & ~ o= S
h = 3um

Ex » - 36 cog [ H0x%) sin[rwomd) Sin [944 kX0

\ \ t -539r2)V
" Compuivg Wi Shudwid Gy ) Vi

Ex > +E0m8(%€xjs‘m (_nglﬁd) ain [wL—_Bz)
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Find the inverse Fourjer transform for the signal.
aros 2
X (je) = 25 101((»—7)—(:»)2 7)
[25 + (- 7)"]
(6 [15 marks]
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