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N.B. : (1) Question no. 1 is compulsory.
(2) Answer any four out of remaining six.
(3) Illustrate answers with sketches.
(4) Use smith chart wherever necessary,

(a)
(b)
(c)
(d)
2. (a)

(b)
3. (a)

(b)

4. (a)

(b)

5. (a)
(b)

6. (a)
(b)

7 Write
()
(b)
(c)

(a)

State and explain Lorentz Reciprocity Theorem,

Explain microwave propagation in ferrites.

Differentiate between transferred electron devices and avalanche transit time
devices.

Explain Amplification process in TWT.

Using the multiple reflection viewpoint explain the principle of:working of a
quarter wave transformer ‘
Describe the mechanism of velocity modulation in a two cavity klystron.

Describe construction and working of two hole directini:al coupler along with
its s-matrix.
Match a load impedance Z, 60 - j80 to a2 50{.line using a double stub

tuner. the stubs are open circuited are spaced&%}gh apart. The match frequency
7
is 2 GHz.

An air filled rectangular waveguide of inside dimensions 7 x_3.5cm operates
in TE,, mode. ,
(i)  Find the cutoff frqué\;‘:éy
()  Determine the guided wavelength at 3.5 GHz
(iii) Determine the p@as\e velocity of the wave in the guide at the same

frequency
What are the steps to $oive a single stub matching problem?

With neat diagramz explain the working of a Gunn Diode.
Derive the electiomagnetic equations for TE modes in rectangular waveguide.

Explain thewworking of a negative resistance parametric amplifier.

e

short notes on the following:-
Feraday Rotation

Power dividers

Hybrid junctions

O-type and M - type devices
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Notes:
1. Question no. ] is compulsory.
2. Solve any four out of remaining six questions.
3. Assume suitable data if required.

Q.1
{a) How can system capacity can be iucreased in cellular system. (3)
{b) Explain GSM services and features. (3
(¢) Explain power conirol sub chiannel in I3-95 CDMA system. (5)
(d) Effect of Doppler spread on fast fading and slow fading, (%)
Q.2
{a) Discuss forward W-CDMA channeis. {
{b) Discuss hand-off procedure in CD.'PD with neat diagram. Q\)}
Q.3
{a) Explain with neat diagram 1S-93 forward wraffic chammel. {10}
{b) Explain the Knife-edge diffraction model. (10)
N
Q4
{a) Explain handoff and power controt in 3G systen. (18
(b} Give the 3G CDMA evolutionary path. (3)
(¢) Compare W-CDMA & CDMA2000. (3)
Qs “3

{a) Explain factors affecting the small scale fad.@?.\ Consider a transmitter which radiates
sigaal of carrier frequency 1800 MHz For }hicle nioving with 80 km/ h, calculate the
teceived carrier frequency (10)
{1) If vehicle moving is movin 'd'gccﬂy towards the transmitter.
(2} If vebicle moving inadir  on which is 70 degree to the direction of arrival of the
transmvited signal. (&

(b) Explain RAKE receive '{b‘%ﬁaﬂ. (5)
(¢) Explain umbrella cel%“ roach. (3)
A
Q.6 O
{a) Derive rel efwreen svstem capacity and cluster size. {10) ;
(b) Explain G architechure with neat :agram (10)
Q.7 Short 5igfes (Any two) (20)

(1)\’ mpare FDMA, TDMA, CDMA, SDMA,
,;@v} Anthentication in GSM.
QEIB}SignaI processing in GSM,

CD
S
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(3 Hours) { Total Marks :80

N.B.: (1) QuestionNo.l is compulsory
(2) Solve any three questions from remaining five questions.
(3) Assume suitable data wherever necessary with proper justification.

1. (a) Distinguish between cryptography and steganography 20
(b) A source emits latters A { a,, 2,, a;, 8,} with probabilities p (a,) 9\3
p(a)~0.15p(a}=025p(a) O 10 calculate the entropy of't cgource
Also find the huffman code with minimum variance.
() Definethe chinese remainder theorem find the solution tothe snnu]tgx%bus equations.
x=2mod 3
X 3mod>5
X 2mod?7
(d) Define fermat's little théorem find the resuit of
(i) 3mod 11 &
(ii) 3'""mod 11 \;‘K
O
2 (a) Encode and decode the following sequence using Lz-77 and Lz - 78 algorithm. 20
wabbBabrarbarracbac.
Give drawbacks of Lz-77 and Lz<¥8 assume window size 9 for Lz - 77.
(b) What is MDC and MAC ? E{)}Q&m HMAC in detail.

3. (a) Write a short note on p-lay ~und A-law companding 20
(b) Explain diffie hellman kgy exchange dlgorithm withan exampie. Also explain
attack on diffie helqugﬁ key exchange
h.
4 {a) Explain attack _E&oub e DES with exampie write with neat black diagram 20
triple DES w(ith two keys.
(b) Write sho ote om AES

5 (a) Wri ort note on H-264 encoder and decoder 20
(b) E{ ‘n Intrusion detection system in detail

6. W\a.)‘r%é short note (Any three) 20
(a) Ethical hacking
(b) Attacks on RSA
(c) JPEG 2000
(d) Biometric Authentication.

MD-Con. 11740-15.
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Instructions to.the candidates, if any

N.B. 1) Question No. 1 is compulsory.
2) Solve any three questions out of remaining five questions.
3j'Draw neat labeled diagram wherever necessary.

4) Answers to each new question to be started on a fresh page.

Q1: Solve any four: (5x4=20})
a) Draw and explain neural networks based OR function.

b) Draw and explain McCullo_ph Pitts neuron architecture. e
¢) What do you mean iterations and epochs with reference to Yt_@g‘a‘Tning of neural network
d) Far the two fuzzy sets:

Consider two fuzzy sets given by:

N

.-.,".‘_'é‘
s I

A&\

Find YJAUB ii) AN B iii) 7@1}) AUB ofthe fuzzy sets

e) Explain with block diagra éunsuperviscd neural networks with an example
'?*

.._\\ .

Q.2 A) Describe de@qgarning rule with flow chart. {19)
\/

Q.2 B) Draw eld Neural Network with four output nodes. Also explain training and testing

algorithm of,  pfield neural network. (10)

TURN OVER
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2

Q.3A)i) A Hopfield network made up of five neurons, which is required to store the following
patterns:

PL [l 1 1 1]
P2—-(1 -1 -1 1-1f
P3=[-1 1 -1 1 1

Evaluate the 5-by 5 weight matrix of the Hopfield Network N(6)
ii) Explain any four properties of fuzzy sets 4)
Q.3B)Explain the following: v (10)
i) Radial Basis Function Neura} Network structure for Classification Q_Q
i) Fuzzy Inference System with block diagram QQV
X

Q4A) E,xplam nerceptron learning algorithm and develop perceptron network to impiement two

inputs OR gate to function. Consider inputs and output as bigs-’lar Assume initial. weight and bias

values equal to zero. Consider learning rate equal to onp.") (10)
Q.4B) Explain any four methods for defuzzification & (})dctalls (10)
Q.5. A) Describe the application of Neural Tj\ ork for face recognition. (10)
: ~
Q.5.B) Explain how Fuzzy logic can be aded in image smoothing. (10)
~ ¥

Q.6..A) What do you mean by m@\Bershlp function? Explain with diagram. Describe any three
fuzzy membershlp functions diagram and mathematical equations. (10)
Q.6.B) Descrtbe the follo@g with suitable diagram: (10}
iy Hand written chara@:‘ecogmtion using Neural Networks.

iiy Application of F\ng}y Ioglc for image contrast enhancement.
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N.B.: (1) Question no 1 is compulsory
(2) Answer any four out of remaining
(3) Assume suitable data if necessary and justify the same.

Co

1. Answer in brief

(a) Give classifications Data Compression techniques Give an example ch
typc. %C_)

(b) Explain different redundancies in text, digital images and digita  eos. How 5
are they important for data compression? ‘\

(c) Differentiate between private key crypto systems and pubhc&_gy cryptosystems. 3
Give an example of each.

(d) Solvethe following congruence using Chinese Remaxy‘ﬂer Theorem (andnot  §
by trial-and-error)

un

X~ 1mod3

X 4mods ,\‘i’

X=35mod7 Q.Q_)
*\

2 (a) Forthe fo[lowmg alphabet and probasﬂltles \f’ind as real vajued tag for arithmetic 10

coding, for the sequence a,8,2,a,2,3

!
Letter | Probability \?\\%
2 02 N
a, 0.3
a, 0.5 & ‘5\
e

(b) ‘With a suitable examé‘g explain LZ-77 dictionary compression techmque Also 10
explain the worst case _El Z-T7-and show how compression ratio is computed in LZ- 77.

O
3 (a) Analphabet  venwith following letters and probabilities. Perform minimum 10
variance an coding. Find the coding redundancy. Also find the compression
ratiofo  sequenceaa aa,a,a,a, '
<<'\
<(/_@e,ttt.s'rs a, a, a a
} Probabilities | 0.1 | 0.3 | 0.25 | 0.35
AR
S
[
&
&\
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2

(b) With aneatblock diagram, explain the JPEG lossy compression technique.

. (a) Explain DPCM and ADPCM techniques with neat block diagrams.

(b) Whatarel-, P -andB - frames in digital videos? Explain the principle of video
compression used in MPEG standard ‘

(a) The prime numbers used in RSA algorithm are P=19 and g=23. If the public key ¢ is
3find ¢ (n) and d; the decryption key where ¢ (n) has usual meaning. Write encrUﬁon
and decryptlon equations. : '\

(b) Explam "Man-in-the-middle" attack happening in Define- Hellman key exﬁﬁange
system, How can it be avoided? {v

QX

(a) Giveoverall block diagram of the DES standard. Explainonero  in detail.

(b) What are MAC and Hash functions? Give one example of eac $Q so explain what are
the requirementson MAC and Hash functions. e

Write short notes on any two o
(a) MP-III encoder and decoder ~
(b) JPEG-2000 standard
(¢) Viruses and worm'§

QP-Con. 11333-15.
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1. (a)
(b)
(c)

(d)

(b)

(b)

*
Q‘?‘
Q
e

N.B.:
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QP Code : 2184

(3 Hours) [Total Marks : 100

(1) Question No.1 is compulsory.

(2) Answer any four questions out of remaining six questions
(3) Figure to the right indicates full marks,

(4) Illustrate the answers with sketches wherever required

Explain the frequency warping in Bilinear transformation.
Justify DFT as a linear transformation.

One of the zeros of ant symmetric FIR filter is at 0.5 < 60°, show 1

other zeros. What is minimum order of this filter?

State and prove the DFT property for circular fréquency shifi.

Draw a lattice filter implementation for the All pole filter,

]
H —
(2) 1-0.2z27"' + 0.4z + 0.6z

éua\éiaons of

(74 ]

10

and determine the number of multiplications, ad  ons and delays required to

implement the filter. NS

‘Find X() using DIF-EFT algorithm for x[n]. =—<\’h +landN 8

- Bymeans of FFT-IFFTtechnique oomp}{gg\the circularconvelution of the sequences  10-

x,(m) = {1, 2,3, 4} and x,(m@&5, 6, 7, 8}

system. Q\
H(z)=1-%z" %
Hy(s)=1 3e¥-3c7
OCj '
Design low p é@\f ilter for following specification
e, 3 fws 3n
. fea 4 4
H, (e‘:J )

3
0, —n<co<7r
4

CD .
S Determine H(e#®) for M 7 using Hamming window.

QP-Con.-10708 -15

- Compare minimum phase, max1m\ﬁt}1 phase and mixed phase system Also identify . 10
whetlrer the following systen'l\‘k\mnnmum phase; maximum: phase, mixed phase
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(b) EBxplain multirate sampling? What are the basic methods? List the advantages and
disadvantages and its applications. Explain the different filter banks and also explain

sub band coding,.
5. (a) Design adigital Butterworth filter that satisfies the following constraint using bilineay.
Transformation, Assume T — 1s ’:\
09<H(e?)<1, 0Sw<]

0
H(e®)<02, ¥<sosn

(b) Show that the zeroes of a linear phase FIR filter occur at reciprocéf locations. Also

show that
(i) FIR withsymmetric impulse response and even leng;c:L 1ll compulsory have

azeroatz -l. e )
(i) FIR with anti symmetric impulse response ar:clli odd-léngth will compulsory

have a zeroatz=+ landz=-1.. S
LS

6. (2)  The transfer function of discrete causal systqq’é\ié given as

.S

“1022 015N
o | T
(i) Find the difference equation .0

(i) Drawcascade and parallel-@ﬁzation
(iii)'- - Calculate the impulse r@mnse of the system
(iv) Find the impulse res e of the system

H(z)

(b) Ifx(n)={1,2,3,4}fi  FTXKk] Using X[k] obtained & not otherwise, find.

the DFT of the sequenges:-
@) x,(n)={4,1,2,3}
i) xm - 2% 4 1
i) x,(n) =¢¥4. 1,2}
(iv) x4(ne;2=%{ 4,6, 4, 6)

' &

7. Write sho &otes (any Four) .
(2) @pplica’tion of DTSP for RADAR system
( QDigi’tal Resonator
‘\i’%\ Goertzel algorithm
Q;\ (c) Overlap add & overlap save method for long data sequence

Q?S (e) Frequency domain characteristics of the different types of window functions

QP-Con.-10708 -15
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N.B.: (1) Questioﬁ No.1 is compulsory
(2) Attempt any four questions from questions No. 2 To 7.
(3) ‘Assume suitable data wherever necessary and justify the same
(4) Draw neat sketches/diagrams wherever necessary.

1. Answer the following. (any four) &
(a) State and explain Kepler's laws? And show that a 42,0&0\%;11. 5
(b) What is meant by polarization of satellite signals and circular 5
polarization is preferred in satellite applications? Q-Q‘
(¢) Compare LEO, MEO, GEO satellites? Q‘r g
(d) Briefly explain sun transit outage? & 5

(e) What are the differences between GEO Synchropotfsgnd GEO stationary 5
orbits? ' & -
R
2. (a) Discuss design criteria and problems encount.e'&by communication satellite 10
and mention different sub systems of ‘satcl,’xft?:"?
(b) Draw block diagram of transmit received Vg:ag‘?h station and explain each block? " 10
3. {a) “what is telemetry, tracking and G{Pﬂmand sub system? And explain it's |0
working with necessary block diggtams? D
(b) Compare spin stabilization and 3 axis stabilization methods. Mention their 10
advantages and disadvantags?
O
4. (a) Explain different ty of double reflector antennas used in satellite 10
communication?
(b) Explain briefly i_glﬁc‘)rtancc of reliability, qualification and Bath tub curve? 10
(9 ‘
5. (a) What are lm\,@ angles? An earthstation is located at latitude 30°S and 10
longitudQ@O" E, calculate antenna look angles for satellite at 156°E?
(b) Discu%\a‘iffcrcnt launching mechanism of satellite in GEO stationary orbit 10
wit  cessary diagrams? '

[TURN OVER
&
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6. (a)

(b)

Q.P. Code :

A satellite circuit has the following parameters:

2712

Uplink, decilogs | Downlink, decilogs
[EIRD] 54 74
[G/T] 0 17
[FSL] 200 198
[RFL] 5 3
[AA] 0.5 0.3
[AML] 0.5 0.5

Calculate the overall [C/N,] values.

Why TWT is preferred for satellite communication and mul,t,iﬁle careers
gmﬁcant of

operations? Explain | dB compression point? And wha
this point in relation to operating point of TWT?

"7, Write short notes on any two: -

C.J

(a) Orbital perturbations with equations

(b) Double conversion transformers
(c) SPADE system

(d) VSAT

&
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