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Seventh Semester B.E. Degree Examination, July/August 2022
Microwaves and Antennas

Tirne: 3 hrs. Max. Marks: 80

Note: -1. Answer ory: FIVE.f'ull questitttts, cftoosirrl4 OIYE full queslirtn.frrtm eo('lt nrurlule.
2. Llse o.f Smitlt churt is permitted.

Module-l
I a. With thc aid of rrcat skctches, describe Ref'lcx Kl1,'stron opcration. What clo 1'ou understand

br velocitl' trodltlatiot't'l f 10 \Iarl<s)
h. Derive the expressiorrs for attenuatiot't arrd phase constants fbr [{F lincs. (06 i\larks)

OR
2 a. Describe the importance and significance of transit tirne and rnode curv'c ol-rc{lex Kllstron

tube. (08 Nlartrs)

b. A lossless line o1'charactcristic impedance Rr : 50O is to be matchecl to a load

/,, .,,5Oi(2*.111 . r I;olrrns h.r rncans o1'a losslcss shorl circrrilcrl slrrb I'hc chirnrr:tcristic

inrpcclrncc of'thc stLrb is 100!). l"ind thc stub position lcloscst to thc ioadlancl le ngth so tlral
a nralch is otrtairrcrl (using snrith chart). (0tl llarhs)

. Module-2
3 a. .lLrstifl "Microrvave circuits are anall,sed using scattering parameters and not by 1he

lreasllrerrent ol-2. 1 and ABCD parameters". (06 }larks)
tr. Shor.r that irnpedance and admittance matrices are synlrnetrical for a reciprocal.junction.

(0,1 \,larks)
c. With thc aid of ncat sketch. erplain the riolkinr: ol-a \lagic -l-cc What are thc applicatiorrs

ol-Magic lec'? 106 \larks)

olL
I a. State and prove svrrrnetr"/ ancl phase shilt property of S-parameters" lor.jLrnction ol'ports

having corlln()n charactcristic irnpedance. (08 \,Iarhs)
b. A losslcss air llllcd rcctangular lvaveguide has intcrnal dirncnsiorrs ol"a'cm X'b'cm. I1'

a= 2b and the cLrt off lreqr-renc1,of the TE,62 rnode is l2 GHz. Irind the cr-rt ofl'1r'equencr of'
dominant mode. (0.1 \lnrhs)

c. Describe the r,vorkirrg of microwave phase shifters. (0:l llarks)

Module-3
5 a. \\1ritc a bricl'nrrtc on colrlanar and shiclclcd strip line s. (06 ]t;rrlis)

l) I)rov'e that c1'lcctirc he iglrt and ellcctrrc apcratLl rc ar.c re latccl r ra larl iairtrrr rcsisLuncc antl thc
irrtrinsic inrperlane c il I'the spacc (0(r }larlis)

c, DelLne directivitv and HI']BW olan antenna. (0;l \larhs)

OR
6 a. Obtain thc cxpressions lbr characteristic in-rpedance and attenuation losses of a paralleI strip

Iines.
b. Derive Frii's trarrsrnission fbrmula.
c. [)ellne apeftule ef'llcicncr of'an antcrtna

I o1'l
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Module-4
a. A source rvith a unidirectional radiation intensity pattcrn is eiven by:

[, " t],.,( OSl)
rihcrc n is arrr nurnbcr n ,. l" l. I . . .

Sltorr tlrat thc tl iructir itr ol'thc \oLlrcc is D = l(n - l) t0-l \'tarlisl
tr I)crirc erltrcssion lbr total llelci at par point'['' nhcrr lto pttint soLlrccs r'iitlt er-rrlents irr

cclt-tal Ilagnitr"rdc bLrt in opposilc phasc and are separaled bf i'12 apart. Drarv the fleld pattern.

e . \\ Irat arc pa'asitic arra\ 5'.) 
(10 \larkst
(02 N'larl<s;

OR
a. [,sing eicctric and rragnetic potcntials obtain the far f ield compongrts o1-a short riipolc.

(Otl \'larks)
b. Writc thc lar lleld L,0 o1'a s1mmetrical. ccnter fbcl thin lincar antenna. \\'ritc pattcrn lbctors

fbr i"/2. firll rlave. three half'rrure antcnna. (0tt llarks)

l\{o clule-5
a. [)crive thc instantaneous clcctric f reld at a largc distancc 'r' 1r'on-r er loop alttcnna ol'an1

radius a. (08 \Iarks)
b. Dcscribe Log-periodic arra), geometl). \\hat is tlie basic concept o1'LPDA'l What is

Ytr('OLP array'.) (08 \trrrkr)

OR
a. Discttss the practical design consideratiorrs fbr thc axial rrode helical anterrna. List the

inrporllirrl applicatioirs of'hclical alttennit. (08 \tarks)
tr \\'ith thc airl o1'diagranr. crplain Ircrrnat's principlc as applicablc to tlre hurir autenua dcsign.

(06 \lrrks)
c. \\'hat is r\1ter1ure ntatcltecl hont'.) (02 \tarks)
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2 tr. Expiain in brief horv an acqLlircd r"rsing r-nultipls anays. (10 NIarks)

wn in Fig.Q2(b), lbr V { 1}, detennine
ii) 8-acijacent (iii) m-adjacent.

5

b. Clo

imagc can bc
subsets S1

OR
scl.)sed and
ar-id S:, sl-io

rvl-r

nsider thc tr.r,o it"nage

ether tuzo subscts are ( 4-adjacent (
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) (06 Marks)

(08 Marks)
(08 Marks)

3 a. E,xplain the basic gray I

b. The
iristo

histograrr-r of 3 -bi
of

rions rvith necessary graphs. (08 NIarks)

is sl-rown in Fig.Q3(b). Construct tlie

(08 Marks)

mask lor irnage sharpening.
image enhancemcnt.

pfocess.
(04 Marks)
(04 Marks)
(08 Marks)

and

Fig Q

of64 x

a

b

a.

b
C

5 6 -Ip 0ll 2 aJ 4
8l7eo I i 021 850 656 329 245 12211t

Mod rrle-3

USN l5EC72

Seventh Semester B.E. Degree Examination, July/Augtust 2022
Digital lmage Processing

Tinrc: 3 hrs. Max. Marks: 80

Note: Answer any FIVE full questions, choosittg ONE full questio._n from euch module.

I
Module-l

zr. With a ncat block cliagrail, explain the lr.rndamcntal steps involvccl in digital image

processirru. (10 Nlarks)

b. Let p ancl q be the pixels at coordinates (10, 12) and (15,20) respectively. Find wliich
distance llteaslrrc givcs the nrinirrum distance betr;r'een the pixels. (06 I\'larks)
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. Explain comlrlolt noise probability density firnctions in image processing.

. Explain tl-re ordercd statistic filters used lbr itlrage restoratior-t.
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i

OR

a.Explainthefollowingmethoclstoestimatethedcgradatiorlfunction

(i) Estir-r-ration by irnage obscr"atton

(ii) Estimation bY exPerim

b. Lxplain the inverse filtering and we rner.filtcring image rcstoratron.

b
Explain the Procedutc in convc

Name the difl'erent techniques

lrom I{CB to HSl.
coding and exPlain in bri

l5B,C72

used in itnagc

(08 Marks)
(08 Marks)

(Oti Nla rks)

e I an,v one techuiques o1'

(0tl Nlarks)

(08 Marks)

(08 Marks)

lding. (Otl N'Iarks)

and mcrglllg.
(08 Marks)

lair"r (08 Marks)
(08 Marks)

7

wavelct cocling ol'an image

srng.8a.
b

9 a. What sholding'/

b. With the helP of basic

10

tbr

2 of 2

(ii) Thinning
(iii) Pruning
(iv) Skcleton
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3a.

5

b. An ICBT
Vcp(sat) 2

(i)

uty cycle D 0.7.

turn off.

t5EC73

(10 Marks)
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(06 Marks)

)rlstor obta in the equation [br
(08 Marks)

b. ofa (02 Marks)

C has series of 4 prH. A resistance

dv
Calculate the safb and

dt

(06 l\1a rl.s)

resonant pulse cornmutatiotr
(08 Marks)

ofC 30 pF and L zlptH.Ihe

circuit turn-off tirne fbr the Ioacj

(08 Marks)

in tlrc vrorliirrg ol'a singlc phasc
(06 \larlis)

b. [)erive an erpression For RMS outpLrt r,oltage o1- a singlc phasc lLrll conlroller har.ing

iudr"rctive load fbr ciiscontinuous load cLlrrent. Draw thc relevarrt u,arc fbrnrs. (06 Nlarlis)

c. A single phase full wave ACVC has a resistive load o{'R: l0 O and the input voltagc is

The firing angles of Tr and T2 are or :o: :1. D"t"r,nine ti) RMS

Input PF (iii) The average current of thyri-stors I.. (iv) The rnrs
(0-l N{arks)

I of 2

V" :200 V rms/ 60 Hz.

output voltage Vo (ii)
current of the thyristor.

eme$ffiffi

Seventh Semester Ii.E. Degree Examination, .lulv/August 2022
Power Electronics

Tirne: 3 hrs. Max. Marks: 80

l{ote: Answer un! FIVE Jull questions, clroosing ONE.full question from each module.

Module-1
I a. Explain five diffcrent types of power electronics converter circuits with their input ancl

output r,vave florms. (10 )Iarlis)
tr. A BJ I srvitch has p in the range ot'8 to ,10. calcLrlate (i) 'lhe value ol'Rs that r,r"ill resLrlt in

saturation rvith an olerdrive t-actor ol-5 (ii) thc lbrced beta p1 arrd thc po\\er loss in tirc
transistor. v,,, :200 v. vnn = 10V. v5., ..11 - 1.5 V. Vc.'(sar) : I V. I{( ' l0 O. (06 Nlarks)
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6a

7a.

b

t.

b

b

OR
With the help of neat circuit diagram and r,rave lbrms explain the operation ol'single phase
firll r,rave biclirectional controller using diode bridge and single SCR rvith R load. Derive the
ccluation fbr Vo(RMS). (10 lrarks)
Obtain an expression for RMS value of load voltage in on-ofTA.C. voltage controller. For a
230 V/50 flz Ol'r--OFF controller ON tinre is I0 cycles ancl ofTtime is 4 cycles. Calculate
Vrrrrt\tsr outpllt voltage. (06 Marks)

Module-.1
lrxplain thc vr'orl<ing o1'step-dor,vn choppers with necessarv circuit diagram and wavelirrrr-:s.
Derive the eqr"ratiotr lbr Ve1o, I arrd Vepl4s (06 llarks)
Cive the classiflcation of chopper. Explain briefly eaclr one of thern. (10 Marks)

OR
With the help of circuit diagram and wavefbrms. explain the operation of step-up chopper.

(06 Marks)
\\'itlt a ncat circlt it cliagram ancl vrave lbrrrrs crpluin thc ri,trll,ing principle ol'[]Lrch regulator.
I)crivc thc crprcssion lirr pcal' to pcali ripple roltagc ol'thc ealluritor. prcscnt across thc
krecl ( 10 \tnr.lis)

Module-5
With circuit diagram and wavel'or--G-iuin the working of a single phase firll bridge
inverter with RI- load. (to Marks)
With rreat circuit diagrarn. explain the variable DC link invertcr. (06 Nlarlis)

oR.
With neat circr-rit diagrarl, explain the working ola transistorized cLlment soLrrce inverter.

(06 tlarks)
LxPlairr thc uorl<ins o1'a solicl state rclay with suitable cliagranr. (06 N,Iarks)
Consiclcring a single phase bridge inverter. if the DC voltage is 200 V ancl thc required RMS
lundantcntal output voltage is 90 V. deternrine thc rlelal anglc p. (0,{}Iarlis)

xi<r<+*

8a

9a.

10a
b.

c.

,, .'

2 of 2



iWTSe)N)

USN 15F,C744

Seventh Semester B.E. Degree Examination, July/August 2022
Gryptography

t
I

Tirne: 3 hrs Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full question from eacl'r module.

1

Module-1
a. Explain the concept of Greatest Common Divisor with respect to Euclidean Algorithm with

suitable example. (05 Marks)
b. Briefly explain the properties of modular arithmetic, write the table of addition modulo 8.

c Find GCD (2740,1760). [31ffi[]

OR
Discuss the properties of Groups, Rings and Fields. (06 Marks)
What are finite flelds of the form GF(P) and explain finding the multiplicative invcrsc irr

GF(P). (05 Marks)
Write a note on Finite field of the form GF(2"). (05Marks)
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5a.
b.

c.

6a.

b.

L.

tvloOdte-Z
a. Explain with a neat sketch the symmetric Cipher model. (05 Marks)
b. List out various techniques used in symmetric ciphers. Explain the substitution technique

with an example. (06 Marks)

c. Encrypt the plain text "SECURITY" using Hill Cipher tecirniqle 0., = [? il (05 Marks)
Ls 71

OR
a. Compare Stream Cipher with Block Cipher.
b. Briefly explain with relevant diagrams the Feistel encryption ald decryption.
c. What is DES? Explain ur detail the DES encrypt'ion algorithm.

(04 Marks)
(06 Marks)
(06 Marks)

Mod;ule-3
List difference between DES and AES. (03 Marks)
With a neat sketch, explain in detail the steps involved in encryption and decryption process
of AES. (09 Marks)
Write a note on AES key expansion algorithm. (04 Marks)

OR
Explain the importance of Linear congruential generators. Why these generators cannot be

used for cryptography. (04 Marks)
What are linear feed back shift generators? List different types available. (05 Marks)
Explain with relevant sketches : (i) Geffe Generator (ii) Gollmann cascade. (07 Marks)

I of 2
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Module-4
a. Il'P' is prirne and 'a' is a positive integer not divisible by 'P'. Then, prove ar' I = 1(modP;.

(05 Marks)
b. Write an explanatory note on Chinese Remainder Theorem. (05 Marks)
c. Briefly explain the concept of Discrete Logarithrn and show how it is useful in

crlptography. (06 Marl<s)

OR
a. What is Public Key Cryptography. With relevant steps explain the concept of RSA key

generation, encryption and decryption. (05 Marks)

b. LJsers A and B use D-l'l key exchange techniqure wrth comrnon prirne Q = 353 and primitive

root ct:3. A and B selects their secret keys as XA =9J and Xs=Z33respectrve1y, then

compute the public keys Yo and YB also calculate the common secret key 'K'. (06 Marks)
c. Write a note on Elleptic curve crlptography. (05 Marl<s)

Module-5
a. What are Hash functions, explain in detail SNEFRU? (05 Marks)
b. With a suitable diagram, Explain the concept of MD5. (05 Marks)
c. Explain with a neat diagram, one SHA operation. (06 Marks)

8

9

10
OR

a. Explain the steps involved in generation of DSA signature.
b. Give details about security of DSA.
c. Write a note on Discrete Logarithm signature scheme.

,F*rl<rl<rk

(06 Marks)
(05 Marks)
(05 Marks)

2 of2
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Seventh Semester B.E. Degree Examinatidn, JuIy/Aug ust 2022
Satellite Gommunication

Tirne: 3 hrs Max. Marks: 80

Note: Answer any FIVE full questions, choosing ONE full questionfrom ench module.

1a

b

Module-1
What is satellite communication?.List the application and some of the services provided by
the satellite, (06 Marks)
Explain how a satellite continues to be in orbit and derive an expressions for :

(i) Satellite velocity
(ii) Orbital period (10 Marks)

2a.
OR

Define and explain elevation and Azimuth angles of a ground station antenna for
communication with an ortiting satellite. (10 Marks)
Describe briefly the main advantages offered by satellite cornmunication. Explain what is
meant by distance in sensitive communication system. (06 Marks)

-)

Module-2
Write a neat block diagram, explain tracking telemetry and command subsystems. (08 Marks)
Explain earth station types, t (08 Marks)

OR
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b.

Explain the earth station architecture.
Explain attitude and orbit control system

a.

b.

a

b Derive transmission equation.

Module-3
Explain SCPC systems lSingle Ch*;im.rier System) using PSK.

(08 Marks)
(08 Marks)

(08 Marks)
(08 Marks)

6

7 a. Explain a typical satellite TV network.
' b. What are the advantages and disadvantages of satellite over terrestrial network?

(08 Marks)
(08 Marks)

OR
a. Explain transponder arrangement for an SDMA system. (06 Marks)
b. A geostationary satellite ata distance of 36,000 km from the surface of the earth radiates a

power of 10 Watts in the desired direction through an antenna having a gain of 20 dB, wl-rat
would be the power density at a receiving site on the surface of the earth and also the power
received by an antenna having an effective aperture of l0 m2. (04 Marks)

c. Explain Ionospheric Scintillation. (06 Marks)

Module-4

1 of2
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8 a

b

a.

b.

OR
Explain direct to home satelhte television (DTH). , (08 Marks)
Explain different types of transponders. (08 Marks)

Module-5
Explain the principle and operation of GPS system. (08 Marks)
Explain the pnnciple and operation of scatarometer and altirneter. (08 Marks)

OR
Explain various types of sensors on board remote sensing satellites. (10 Marks)
Explain the principle of operation of Doppler effect based satellite navigation systern.

(06 Marks)

t'f**rF

9

10 a.

b.

1
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