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(Time: 3 Hours) [Total Marks: 80}
N.B.: (1) Question No. 1 is compulsory.
2) Solve any three from remaining five questions.
Q1.Solve any Four 20

(a) Explain Rayleigh distribution

(b) Describe the LMS Algorithm

(c) Comment on Lempel algorithm LM 77

(d) Distinguish between Relevant and Irrelevant noise
(e) Prove that H (X, Y)<H (X) + H(Y)

Q2. (a) The binary sequence 10010110010 is the input to a precoder whose output is used to modulate
a duobinary transmitting filter. Construct a table showing the precoded sequence, the transmitted

amplitude levels, the received signal levels and the decoded sequence. Repeat the above for
modified duobinary signal pulse.

10

(b) Describe the M-ary waveform receiver using whitening approach 10
Q3. (a) State and prove Nyquist criteria that gives the n‘écessary and sufficient condition for the

spectrum X (f) of pulse X (t) that yields Zero ISI. 10

(b) Explain in detail the optimum receivers in Rician channel 10

Q4. (a) A DMS has an alphabet of seven letters Xi, i=1, 2....7 with probabilities 0.35, 0.3, 0.2, 0.1, 0.04,

0.006 and 0.004. Use Huffman encoding procedure to determine the binary code for the source
output and also determine the efficiency of the code.

10
(b) Describe small scale fading in detail. Compare slow and fast fading. 10
Q5. (a) Design optimum receiver for 16-QAM signal and calculate the probability of correct reception
of all 16 symbols and its mean energy 10
(b) Explain Binary cross correlation receivers using MAP decision theory 10
Q6. Write :short note on any Three 20

1. Baye’s detection of received signal
2. Temporal waveform coding.
3. Linear equalizer with MSE criterion

4. Imperfect Carrier Synchronization effects
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Please check whether you have got the right question paper ) \* el o T,
N.B: 1. Questions No 1 is compulsory. S &P 0

2. Solve any three from remaining questlons

3. Assume suitable data if required. :

What are the characteristics of MANET? : :
Give the classification of routing protocols of adhoc Network J
Explain the need of clustering of sensor nodes in wlreless sensor netwo
Define NANO sensor networks. ey, ; ‘

Explain IEEE 802.22 reference archltecture w:th smtable |llustrat|ons Wlth reference to thIS 10
define: Relationship of devices, BS worklng, CPE workmg, BS coverage area, MA techmques

What are the issues at the MAC Iayer w‘th reference to TCP? Explam how these effects affect 10
throughput of the network? TR - N

Explain distance routing effect algonthm for mobilltv (DREAM) How drstance affects in DREAM? 10

Compare DSDV, DSR, AODV and TQRA wrth reference to N& A 10
ii)
i)

Compare vanous forw rdmg_strategles in adhoc sensor networks 10

Name vanous tree based multicast routmg protocols Explam adhoc Multicast routing protocol 10
utlhzmg mcreasmg Id Numbers (AMRIS) '

Explain the heterogeneous archltecture fori mtegratlon of MANETs, WLAN and cellular networks. 10
' Explam the workmg of SPIN, LEACH and. Dlrected diffusion and compare them on the basis of 10
optrrrgal'route‘-' Network Iife tlme and :resource awareness.

Notes on Followung

Wr:te»Sho
a). Energy eff‘c;encwn WLAN : 05
b} Bluetooth Secunty 05
c) Multi hopCeliula 'Ne ,ork archltecture 05
d) APTEEN 05
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N.B.: (1) Attempt any four question out of Six.
(2) Figures to the right indicate full marks.
(3) Assume suitable data wherever necessary and indicate the same.

Q.1
(a) Draw and explain in detail Single-Ended Diode Mixer. [10]

(b) Design a transistor oscillator at 4 GHz using a GaAs MESFET in a common gate [10]
configuration, with a 5 nH inductor in series with the gate to increase the stability.
Choose a terminaling network to match to a 50 Q load, and an appropriate tuning
network .The scattering parameters of the transistor in a common source
configuration are (Z0 = 50 Q) S11’ = 2.18 £ -35¢, S12’= 1.26£18¢, S21'=2.75496¢,
and 8§22’ =0.52£-155¢

Q.2
(a Explain Hybrid and Monolithic MIC by comparing the two MICs in the following [10]
areas Cost, size and weight, Design flexibility , Circuit tweaking and Reliability.

(b) Write a short note on Field Surveys. [10]

Q3

(a) Draw the block diagram and explain scalar, passive, fundamental-frequency [10]
load/source pull.

L) ‘The s paramcters for the HP HFET-102-FET -at 2 GH7. with a bias voltage Vgs=0 [10]
are given as follows (Z=50Q)
S;=0.894 £ -60.6°
$;=3.122 £ 123.6°
8= 0.020 2 62.4°
S2,=0.781 £ -27.6°
Determine the stability of this transistor by K- delta test and plot the stability circles
on smith chart.

Q4
Design an amplifier to have a gain of 11 dB at 4.0 GHz. Plot constant-gain circle for [20]

(;5=2and 3 dB, and (71, = 0 and 1 JB. Calculate and plot the input return loss and
overall amplifier gain from 3 to 5 GHz. The transistor has the following scattering
parameters (70 = 50 Q):
f(GHz)  S11 S12 521 522
3 0.80£-90* 0  2.8£100-  0.66< -50-

4 0.75 £-120° 0  2.5£80° 0.60 =70
5 0.71£-140- 0 23460 0.584-85

Turn Over
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Q.5
(a)

(b)

Q.6

(a)
(b)
©

(d

T6632 / T4012 RF & MICROWAVE ENGINEERING
Q. P. Code: 16186

Design an lumped impedance matching network using smith chart to match a load {lﬁ]
with an impedance Z, - 10 lle € to a 50 Q line at a frequency of 1GHz.

How is Vector Network Analyzer used to measure periodic large signal waveform [10]
with all harmonics.

Write a short note on following [20] -

Strip lines

Image Frequency in Mixers
Dielectric Resonator Osclllator
Microstrip lines.

A4F3662AC5TFTD38EAD99ES839F8F5F0
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N.B.: T NS
(a) Question No.1 is compulsory.
(b) Total 4 questions need to be solved. g
(c) Attempt any three questions from remaining five questions. =
(d) Assume suitable data wherever necessary, justify‘;thgﬁam_e.‘}_ Y a8

l.a  Differentiate between Security Operations Centcr(SOC)and Network operatxons > '[St]*‘_
Center (NOC). SRS
Lb  Define and Classify the following attacks as active d_ﬂd;i passive: Release . of . I5]

Message Contents, Masquerade and Denial mdf‘_Seﬁricg;._' Traffic Analysis ahd S
Replay, SO T S

Le  Differentiate between Digital S1gnaw.reandD1g1ta1 Certificate. -~ - T LS 8]

1.d  Explain different forms of Intellecfual_'l?foﬁeqy, SRR " 8]

2.a  Explain in brief the three w1dely usstl,ttuaIPrwate Network (VPN),.Pfqtd¢ols. [10]
2.b  Describe the Key genemtidij{e;gpgﬁsiﬁn,.-propqsscg:: of Data Encryption standard  [10]

(DES) and Advanced/Eﬁcfyppioﬁ..sf,ar}dﬁ‘i'd:‘(AES)' AR

3.2 Explain how Authe; :qatf‘()'nf;hqﬁd@f, (AH anEncapsulatmg ‘Security Payload [10]
(ESP) protocq_lsl__pf?ifigés‘f":aﬁihéﬁtipéﬁéi;_-‘ahd[di-;e_i:cryp'tion"fdf_-.ﬁackets at the IP

3b  Explain Firewall deployment and its limitations. Also compare the various types of  [10]
FirewalS o'+ 7 R0 ST Bl 8 ot ¥ SV 8 e

[10]

4.a WhatISEthgcal ackmg?Wh do “Ethical | cors”
ki SRely S < e

4.b .?"__V.What'lis Rask managementandeskAnalyms’? Explain why it is important to [10]

. identify both the threat and the vulnerability when determining risk.

Wha R lstheneedforDLgitaI orensms'? Explain the different Phases in Digital  [10]
B Sh Explamthed:ffcrent types Intrusin detectiion systems (IDS)? List out the [10]

limitaions of IDS

6a B‘ﬁ@pﬁiﬁinﬁ-’tﬁglﬁcgqeﬂssbf a succesful e-commerce transaction using Secure Electronic  [10]
Transaction( SET) protocol

-' Dl{femntlatebeﬁvecn Biometric Identification and Biometric Authentication. [10]
Ecuss any one Biometric technique in detail.

g
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(1) Attempt any four questions out of six questions
(2) Assume any additional data if necessary and state it clearly

(3) Explain answers with neat sketches wherever necessary

Explain in detail the essentials of a good research report.

Explain the statistics for Data Analysis and Reporting.
Explain in brief the stages in Scientific Research process

Briefly describe various types of research

What do you mean by ‘Sample Design’? What points should be taken into
consideration by a researcher in sample design for any research project?
Formulate a research problem, taking into consideration all the aspects

Explain in details the characteristics of research
Enumerate the different methods of collecting data giving one example each

State the objectives of research and illustrate the issues and problems in
research

Explain validity testing for research and the ethical issues faced

What do you understand by Research Design? State its types and significance
What are the Characteristics of a good hypothesis? Explain (i) Type I and
Type IT errors (ii) Level of Significance (iii) variables in Hypothesis

AGE0AS9D8F071BC752F7D8786E61C7CD
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