n BE [senn v /c Hfﬁs/
N

{32 Plaiars)

Stby e -

NEB: (1) Onseszion Lis compulsony
(21 Bolve any three from reniviming five
L3Y Draw neat diagrms wherever reyuingd.
4 Assume suitable daa i required
L (a) What are the companents of sensor podes?
(b Explain CRMA CA technique
<} Explamn the concept of taedted device with reference 1o Blustooth

li.l-ﬂ Thisrwss o evaluzion Patlis for the s i olfTer U3 services.

X T¢ =Rlelq .

IH:*H.}L_

'0.P.Code:16215

| Total Marks: 80]

< {ad Using the followiig

dati for a GSM netwark, edimate the voice and data traffic

per subsenber, If there are 40 BT3 sites, calculste voies an
Subseriber usage per month: 150 nrinutes
Days per momb: 24
Busy hours per day: 6
Allocated spectrumy: 4.8 Mz
Frequency rense plan; 4/12
RF channel width: 200 kHz (full rate)
Present number of subserbers in a zone: 30,000
Subscriber growth per year: 3¢,
Metwork roll-over period: 4 vears
Number of packet calls per session iNPCS): 5 (see Figure)
Nuniber of packels within a packer call (NPP): 25
- hr:bding tiime berween packet calls (TTh: 120 s
Packet size (NBP); 480 byies

d data traffic per cell.

A - Time interval between two packets inside o packet call (Ting): 0.01 5

Busy hour packet sessions per subscriber: 015
Perictratiom of duta subseribers: 25%
Data rae of each subscnber; 48 kbps

.;':_m T Packet frafnsmission time: 10 5

o £ e ai- CIDF5CA45R50 I MBS 1 TEICI2BRFELOR

" Totul packet service holding time during one hour ( Tlot); 3000 s

Tiern Chier
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Packet Session Time

Fagker Cal
- — .

S R —

T =i

Packet Acrival Intesyal

Fig: Packer session

(b) Explain the ZigBee technology. Discuss differcnt nerwark topologies that are 16

' _ supporied in ZigBee,

3. {a) Discuss WiMAX in detail and compare its performance with Wi-fi 10
(b) Explain link budget analysis and requirements of wireless Network .. 10
4. (a) Explain transmit diversity present in forward link of Cdma 2000 10

{b) What are sensor network management design issues? Elaborate any one with

example

5. {#) Explain Bluetooin securny festures and Give its proocol architecture

(b) Draw the neat block dingram of UMTS archirecrure Explain all interfaces,

6. Write short note on
(a) HSDPA

_-:.". '&'} RFID

10
10
10

20
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Q.P, Code ; 628302

{ 3 Hoyrs

MR . Y] I Total Marks : 100
] = F ‘..I} Qll'i-'#llrﬂ‘" Hﬂ‘. lls Eu“llﬂtlﬁ

) Answer any foure iy

i) Fisute l:ilru: nl'"]:lgl{cﬁ!nns SUt of remiaining six Questions

v} lMlustrate Bt indicates full marks,

the answers with sketches whepgyer reciuingd
I (a) What is the relation botween DET and OTT 7

(1) Whar are the adva

Piages and disadyantn ;

(e} State and prove circular tme shif and -:jiﬁuila:;r: i f‘u'd S
st reguensy shin

{d) Whai
(e} Comp

Is the need of muyltjrage signal processing?
ing?

Are various wi ign of
windows for desipn of FIR iilters,

2 (a) Given

KAKI=I36, 4419656, -d4j4, 441,656, -4, 4.1 656
using IFFT algerithm caleutare Afn} : I
(by &

“4-jd, d=j2.656)

L10]

y metns of DFT and (DFT techni T ; ;
scquences q pute e cireular convolution of te following

Xy (1) = {1,234} and x; (n) = {5,6,7.8]

3 (a) Show Direet Form-I, Direct Form-] realization, [19]
{1,
H(z) = Z 3
i- 1'1+EJ_=

{b) An all pole IIR filter has transfer function [10}

1

1 +ji = +%z"‘ +%z"=‘

Cibtain the latiice coefficients and show lattice realization,

H(z) =

4 {a) Design low pass filter for following speciflcation [10]

1A T

L —

HH(EJWJ' = T ! 1
DJ E L 72 S

E-jE.w

Determine the filier cocfficient k 3{(n) if the window function iz

defined as 1 (ened

win) = { . otherwise

(b i) Explain Polyphase decomposition process. [i0]

ii) Write a short on Adaptive television echo cancelfation.

TURN OVER
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7 Q.P. Code : 628302
2
5 (a) What are the effects of Mnite word length in digital filter. 08
(B) A low pass filter has following specifications Em}

0.8 < |H(el®)| €1 for 0= w =027
[H{ei=)| = 0.2 for 0.6TS w =T

Find the filter order and analog cutoff frequency using Impulse
Invariance technique,

6  (a) Determine the response of the system with impulse response [10]
1 n
h[n] = (3) uln]
when the input is
X[n]= Iﬂ-EsinEn-{- 20 cosTn —0 <N <o
(o) Convert the analog filter with system function
A s+ 0.1 [10]
5) = -
(5+0.1):+9

into a digital IR filter using Bilinear transformation. The digital filter should haye 5
resonant frequency of w, — f

7 (@ x(n) = {1 +5j,2 + 6],3 + 7j, 4 + 8j}, Find DFT X(k). o)

Using the result obtained above find the DFT of the following

sequence % (1) ={1,2,3,4},x,(n) = {5,6,7,8)

(b) Draw and explain the block diagram of a multistage decimator

and integrator. 19]
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(3 Hours) Total Marks : B

Instiyer s

Q1

Q2

Q4.

[Jr]ll'uuxlilhll No 1 is Compulsory
(2)Answer any 3 questions from the remaining questions

Answer any four questions &

8. Write a shont note on connectivity of pixels.

b.  Discuss the classification of vides frames.

e Exploin dilation and erosion of binary image.

d. Explain image degradation mode!.

e. Quality of picture depends on the number of pixels and prey level that represent the
picture. Justify or contradict

2. A Two dimensional DFT can be obtained using one dimensional DFT algorithms

twice, axplain with following example. 10
g1l 12 {1
1 [2 |3 |2
2 (3 |4 |3
1 2 |3 |2 i
b. Explain image enhancement in frequency domain.
a. TFor the following image find the conlirast stretehing, -
r:=5, n=3, s2=6, 5=2
4 (3 |2 (I
3 (1 |12 14
uy)= s J1 16 [2 |
Z 13 158 }6 |
I 3| -

b. Explain KL transform.

d

Perform histogram equalization for following image. Plot original and the equalize
10

histogram.

4[4 [4 ][4 [4
3|4 |5 )4 (3
3 |5 |55 |3
3[4 [5 |4 |3
4 [4 [4 |4 |4
Discuss the concept of optical flow for motion estimation. 10
—emar AVER]
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ine foining these points,
(iven 5 points Hsc Hough ransfonm 10 draw a ling | E
(1, 4) (2, 3) (3, 1) {4, 1} (5, Ig e
Let V= {0, 1}.compule De, d’dinﬂlﬂﬁ L&

, using Di connectivity distance E"H'-’l"ucn 1‘!.!:

ixels p & q. Let the pixel s
J!:IIH age .Ehuwn. Find distance mEasures. i
0
i
2
3
1

Q6. Write short npote on

Weiner filter

b. RGH and HSI color models

.

Exhaustive block matching algorithms

Scanned by CamScanner
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¥ Q.F. Code :788601

L 5

(3 Iours) | Total Marks 30

MN.B. : (1) Question ne.l 15 compulsery.
(2) Attempt any three questions from remaining fiv

{3) assume suitable data wherever necessary

& (uostions.

1. {a) Whatis coherence bandwidth =
(b} Explain spread spectrum modulation.
{¢) Explain Foliage loss in propagation.
(d) Explain how prioritizing in Hand olf3s done
2. (2} DExplain [fandoffin 203, 3G & 4G in detail. 10
(k) A receiver in an urban cellular radio system detects a | mW signal al 14
d=d, =T meter from the tragsmitter. Tn order to miligate co-chanmel
terference effects, it is required that the signal received al any base
station recciver [rom another base station trapsmitter which opetates
wilh the same channel must be below 100 dBm. A measurgment Leam
has determined that the average path logs exponent in the system is
n = 3. Detennine the major radius of each cell il a 7-cell reuse patlem 15
used. What is the major radius if 2 4-cell Teuse pattern is used!
3. (a) Baplain cellular networks (WhMAN) evolution from 1G 103t 10
(b) Explain how GFRS architecture handles data call 10
10

Why are so maty logical channels vsed in the (GSM? Explain (5M

channel Struclure.
{h} Draw and explain IGPP L TE architecture 10

4, (a)

5. (a) Lxplain RPE-LTP specch coder as used in GSM. 10
b E;pLain]I'-.eTTEDﬂ{thmiEy 10
20

6. Write shert note on.(any two)
(a) Problems in SDR communications

(b) Multrantenna technologies
(¢) Rake recciver

= ———
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T4 P T35 i g
TIZT OFTICAL COMMUMNICATION AND NETWORKS

(3 Hoors ) | Tastal Marks ; Sil

NGBz (1) Question nel] 55 compulsary,
1 ; : :
27 Attempt wny three questions from semainng guestivis,
e gk . . !
(31 Figores to the tight indicare full murks.

1. ) Compare Intramodsl Dispersion and Intermodal Dhspersion. 5
by Define Critical Angle, Acceptance Angle, Fresnel Reflection wod Extcrmal &
Reflection.
¢) Compare LED and LASER Sources. 5
d) Differentiate DWDM and WM Techniques, 3
2. g} Explain OTDR working principle in detail ¥ 10
by Derive an expression for Time Delay in Tnlermadal Dispersion. A
¢] Caleulate the pumber of modes at 1,3 jum wevelength in G1F naving index  °
profile re = 2, cote rdius 23 pm, core refractive index 148 and cladding
refraclive index 1.40, nd
3, a) Sketch the Refractive Index Profile of SIF and GIT, Derive an expression LU
{ior Numerical Aperture and Number of Modes in SIE.
q

b) LCxplain any cuc Fiber Fabrication Technigue.
g) Compars lsclators and Circulators, ]

ower Budzet Analysis vl optical fiber.

4, @) Derivean expression for Liok I |
ty of Pl phatodinds, Differentiate #

by Derive an expression for Responsivi

PIM and RAPT photudindes. o ]

) Explain Front End Amplifiers in optical pommunication, 5

5. a) Explaim OTDM in delail. :::
B Describe SONET! SDH in detail.

21

6. Weite a short nowe on @y 10 -
a) Crossalk
h) Dispersion
) Optical Safely
d)  Fault Manpgement

__ —————

153704 BORIRBOATSII0IE] EABI0GINEERS
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(I H
0urs) Tatal Marks : 0

Note : |, Er,.J'm::f.'lii.m N .
o 1is Com

. ] .

2. 0wt of “:rn:uninE qunﬂ? .

4. Figures in p
: racke F
'S on the nght hand gjga indicate full marks.

. a) Why are Irane:
nsferre

than binol “rll"—lil eleciron devices able ¢ - .

Mpolar transistopg, 0 operate at higher frequencies

U

¢)  Explain the ¢
| rms fre ;
I magnetran. quency Pushing and frequency pulling with reference ta 5
d)  How long d i
; 05 1 take for the :
HTEel is at maximum L!namhiﬂu?:: rr:::E:aI lo travel out and back when the 5
1]

2.8} Anair filled o .
b d”mi:‘;'::[‘::s;fﬁf Wavepuide !!ﬂ 'I-’irllg an inner radius of | em is excited in
e ) eat '1ﬂ GHz.l_I_?md-[:} the cut off frequency of the dominant
g Wwavelength (iif) wave impedance. Find the bandwidth for
@pcration in dominant mode o) .
Describe operation of following devices using faraday's rotation principle, A0

(1} Isolator | ii) Gyrator

b)

of short circuited stub design to match 10

3. a) Calculate the position and length
n line whose characteristic impedance is

(200+300)C2 load to a transmissio
300£2 {Use Smith chart)

b)  What are "0’ type tubes? Explain. 10
A TWT operates under following parameters,
Beam Voltage : 10KV
Beam Current : 500mA
Characteristic impedance of helix : 250

] Circuit length : 20cm

1 Frequency : 4GHz

1 Determine gain parameter and power gain.

4. a)  Describe the mechanism of velocity modulation in a two cavity Klystronand 10
hence obtain an expression for the bunched beam current. Also find out the

condition for maximum power output. _ | .
Explain the operation of basic parametric device. Is it phase dependent, What

s h}
are the relationships of the signal, pump and idler frequencies for a parametric
amplifier with an idler circuit operated as a degenerate amplifier.

1]

[TURN OVER]
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| JCROWAVE & RADAR ENGINERg
AELECTRONICS & TELE COMMN ENGGNSEM w”.[f_;[i.‘:ﬁ-ﬂ (1338 g’ IHG

F
J- @)  Draw the functional block diagram of an MTI radall‘ system and explajy, ity
operation. Define the terms range tracking and MTI improvement factor,
b) Draw the block diagram of an amplitude comparison monopulse tracking rada; ,
and explain its principle of operation. '

6. Write short notes on the following:

)  Instrumentation landing system el i
b) Modes in Gunn Diade

c) ’M' lype microwave tybes,
d)  Biomedical g Pplications of microwave.

-._—-u_—--—..-a._-.-.-__-.-
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HRUNICS & TELE Comin ENGUXSEM VIl FUNDAMENTALS 0F MICRIWAYE ENGINEERIEG

Q.P. Code : 628902

(3 Hours ) [ Total Marks @ 11H

NE. (1) QuastionMo 1is compulsory and answer any four questions aut
of rem aining six questions,
(2} Assume suitable data whersver necessary.
(3] Figures to the right indicate full marks.

1. (a) ExplainMicrowave propogation in ferrtas. 5
(b} With neat diagram explain-working of two cavity Klystron. 5
{e] Usethe Smith Chart to find the reflection coefficlent coresponding {o a 5
foad impedance:Z ={2-2))Z,
d) State and explain Lorentz Recipracity thearam. =
P . . procity
2. (a] Explainthe working and derive S-matrix fora fwd hele directional cnupr.et. 10
(b) Match a load impedance Z, =60-50 £2te a 5042 line using a dou ble sfub 10
tuner. The stubs are open circuited ars spaced »/E apart. The match
frequencyis 2 GHz.
3. (a) Derive expressi-nr'i for phase ye.‘r:-;:il-;. cut off frequency, cut off wavelength 10
and field equation for clrcularwaveguide_. N _ |
(b) A Lossfree transmission ing of charactenstic impedance 50 L2 is terminatad 10
with & real impedance of 30+] 00 £2. I the ling is lengthensd by 0-093 1,
what is the value of the nsw termination required to ensure that the
impedance seen by the generatoris unchanged ¥
4. (a) Describe aperation of fallowing devices using Faraday's rotation principle: 10
: fd
(iy Isclatar
i) Gyrator
e = oration of hackward wave devices. 10

(b} Discuss the op
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(]

5 (a) {i) Discuss the difference betwaen transfered electron devices and 10
avalanche transit time devices. Give example,
(i) Discuss the factors that limit the high frequency response of a microwaye
BJT.
(b} Mention different types of electron flow Explain Brillouin flow and derive 10
&n exprassion for Brillouin magnetic field Br,

6. (a) Describe Operation of O-type ang M-type devices in brief. Explain the working 1
of Gyrotrans,
(b) Explain the waorking of (i) Coupled lina filters, (ii) Filters using coupled 10
resonators,

7. Write short notes on the: following :—
(a) Triple stub matching
(b) Phase shifters
(¢} Detectors ang Mixers
{9} VSWR and Smith Chart,

oot g

il &
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3% ELECTIVE FEIDATA COMIFRESSION & ENCRYFTION
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{ e
SLEF 5o

|'“I"‘-':.'I‘I:'& QP {:‘nrju : ?HHQU“

(3 Hours) | Total Marks : 80

i O | .
. ; “} UDuestion No, 1 s compulsory.

{%J Solve any three from remaining.

(3} Assume suitable daty if necessary; wilh proper justification,

L. .-"Ln&u-'?r the: Th]l-uv.'ing in brief :— 20
{:J {i;lmmﬁ data compresion technigues and give example for cach,
(b "r hat are one way trap door functions? What 15 their importance
0 Ceyplograply?
{c) Stale -
{t) Fermal's litde thenrem

(1) Euler's thegrem

(iii} Chinese Remainder thedrem

(1v) Difinition of primitive oot
{d) What do youmean by “auditory masking” and “temporal masking ™2

A source with alphabet A = fubcde ¥ with probabilitics i}
P=J0.15, 0.05, 0.25, 035, 2} respoctivels; calenlate

Standand Huffman code

Minimum variaece Tuftman code

Avg length & varianes Tor both codes

Dhraw binary tree for both.

{bY What are private key cryplosystems? What arc their advantages & 10
disadvantages? Explain DES with neal block diagram.

[
o)
£,

3. {a) What are dictionary based comprension schemes? Explain the LZ-77 10

~ technigue with an example.
by Alice and Bob cheose p= 13 gnd g = 5 as prime numbers for BSA 10
cncryptian. Alice chooses e =7 as public key, Derive her private key.
She wants to send plam text |7 to Bob using REA, Compute the
enerypred text and show how Bob will deeryvpt it.

Explain the principle of warking of MP-I1 audiv compression standard, 10

N with o neat hlock diagram,
() What arc eiliptic curves? Txplain the “Elliptic curve Discrete Los® 10
problem and hence explain ECC key exchange alaorithm,

[ TURN OVER
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5. {a) Explain any one losslcss technique for image ca:grﬂssrmré an-jjetaﬂ_ I
by What are il!glm] nignulul'{’.ﬂ? ].'I,’_!{]}!El.]ﬁ any one feconigqud I etml, I

. Write shorl noles on any (wo = %

{a) MPEG video compression standard
{by Hash ond MAC functions

(e} Digital Immune System

(d) Diffie-Hellman key exchunge
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