
USN

n./Feb. 2023

M

15EC71

ax. Marks: 80

each module,

Seventh Semester
Mic

Time: 3 hrs.

Note: 1. Answer uny FIVE full questions,
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1 a. Explain the Refle x Klystron
b. Derive the expression for
c. List the characteristics of S

and trans coefficient.
(06 Marlis)
(06 Marhs)
(04 Marks)
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iv) The phase velocity of the wave in the parallel strip line. (04 Nlarli.s)

b. Define the following related to antenna parameter i) Directivity ii) Radiation intensity.
(05 N'larks)

c. Derive the exprcssion for effective-aperture and directivity of linear dipole 2"/2 antenna.
(07 \larks)

I of2
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OR
[.ist the significance of fbllowing microwave passrve devicc: i) Attenuators ii) Phasc

shrfter. (04 Nlarkrt
'l'he S-parameter o1'a two-port network are given by

Sr, = 0.210" sr: = 0.110'' Srz = 0.6|)o . Szr : 0 6p!_

Prove that i) The network is reciprocal but not lossless ii) Find the return loss at po11 I

when port 2 is short circuited. (04 llarks)
Explain E-plane tee and H-plane tee along with s-matrlr relation (08 Nlarks)

Nlodule-3
A lossless parallel strip line has a conducting strip width W. The substrate dielectnc
separating the two conducting strips has a relative dielectric constant 6ra of 6 and a thichncss
d of 4mm.
Calculate:
i) The required

impedance of
i0 The strip-line

f the conducting strip in order to have a characteristicwidth W o

50f,.
capacltance.
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6 g.

b.

C

d.

7 a. Obtain the expression for the

and equal phase. Assume

b Show that

8 a. Derive an
amplitude

b. Starting
depole

9

equal arnplitude
field pattern.

(08 Marks)

by 80n2 [.2, (08 Marks)

isotropic point source of equal
(08 Marks)

components for shorl elcctnc
(08 Marks)
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2 of2

OR
Briefly drscuss losses in microstrip line. (03 Nlarks)
A radio lint has a 15-W transmitter connected to an antenna of 2.5m2 effective aperture at

5GHz. The receiving antenna has an effective aperture of 0.5m2 and is located at a l5-km
line of sight distance from the transmitting antenna. Assuming lossless, matched antennas,
find the power delivered to the receiver. (0,1 Nlarks)

Calcr,rlate the clirectivity of the source with the pattern Ll : U,,,sinOsin3t[ Lrsing

i) Ilxact method ii) Approximate method. Choose0 < 0 < n and 0 S0<n. (06Nlarlis)

Explain Antenna field zones with schematic. (03 N,Iarks)

(03 NIarks)

loop of any radius say'a'.
(06 \'Iarks)

c. Obtain the expression for instantaneous electric field and magnetic field at a large distance r
tlonr a loop of any radius 'a'. (07 \tlrks)

*rk*rF*

OR
Explain the constructional details of yogi-uda affay.
Derive the expression for radiation resistance of circular

q&i"
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Digital Image sing

Tirne: 3 hrs.

Note: Answer uny FIVE full

7 a. Define digital image
processing.

Max.

question frorn eachOlttE.full

Marks: 80
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Fie.Q.3(b)
histogram of the equalized image.

areas of applications of digitalJlJi:;

Draw the

I of 2

ts

(08 Marks)

(08 Marlis)

processing. (08 Marks)

OR
[rxplain the Ibllowing tenns:
i) Gray level resolution
ii) Spatial resolution
iii) lsopreference curves. (06 N,Iarks)

I-et p and q be the pixeis at coordinates (12, 14) anci (20,25) respectively. tirnd ourt whicir
distance measure givcs thc' minitnurn distance between tlre pixels. (06 NIarks)
Consider the image segrnent shown in Fig.Q.2(c). Cornpute the lengths of the shortest 4-" 8-

and m-path between p and q for the set V = t2, 3). If path does not exist between p ancl c1

points, explain why.

Fig.Q.2(c)
(04 Marks)

(q)
4232
33 r3
2322
2t23

Nloclule-2
a. Explain the basic rntensity transformation functions with necessary graphs.
b. The histograrn of the 8-level of size 64 x 64 is shown in Fig.Q 3(b).
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OR
[Jsing the sccond derivative, develop a Laplacian mask for irnage sirarpening. (08 Nlartrs)

Explain the homomorphic filtering approach for image enhancement. (08 Marhs)

Module-3
Dellne the process of restoration. Explain the order statistics filter lbrrestoring images in the
prescncc of noise. (08 Nlarks)
Ilxplain how a Wiener filter achiever restoration of tr given degraded image, (08 Nlarlis)

l)escribe the most common noise PDFs 8La in image processing. (08 Nlarks)

Hxplain the methods used to estirnate the degradation lunction in image procr'ssing.
(08 NIarks)

Nlodule-4
Briefly e xplain any two types of color model. (08 N,Iarks)

Dellne wavelet transform and Multi Resolution theory. Explain the scaling lunctron
flndan'rental recluirements of Multi Resolution Analysis (MRA). (0tt \tarls)

OR
Briefly explain the basic pseuclocolor image processing techniques. (0tt NIarks)
I3riefly explain the erosion and dilation operation of rnorphology. (Ott Nlarks)

Module-5
With tl.re help of basic tbrmulation explain the concept of region splitting and merging.

(08 \Iarks)
Explain the Minimum-Perimeter Polygons IMPP) algoritlrm. (08 \'Iarl<s)

What is Thresholding? Describe the ufg,Srit * usecl 1br basic global thresholding. (08 Nlarks)
Iixplain Fourier descriptors for boundary sequence. Also mention the basic properties of
Fourier descriptors fbr s(k). (08 Nlartrs)

{<*,t*,F

b.

a.

b.
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(08 Marks)
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Seventh Semester B.E. Degree Examination, .Ian./Feb. 2023
Power Electronics

Tirne: 3 hrs. Max. Marks: 80

llote: Answer uny FIVE full questiotrs, cltoosirlg ONE Jitll qltestiott ft'om each module.

I
N{odule-1

a. List the classillcation of power converters. B,xplain in briel'with relevant circuit diagram and

wayelbrrns. (08 Marks)

b. Cornpare power BJ'l's with power MOSFETs. (08 Marks)

')q

b

OR
With the help o1'a neat block diagram. explain the lirnctional elements of power electronics

system. (06 Marks)

Sketch and explarn switching behavior ol'power I\4OSFE'I. (06 N{arks)

A bipolar transrstor is operated as a chopper srvitch at a hequeucy o1'1, : 10kHz. The DC

voltage of chopper is V. : 220Y artd the load cttrrent is 11 : 1007\. Vcn(."t) : 0V' The

srvitching times are t,1 : 0, t,. : 3prs and ti: l.2prs. Determine the values of i) L. ii) C,

iii) R.. Where L. is series snubber elernent and C, and R. shunt snubber to limit di/dt and

dv/dt respective ly. (04 Marks)

Module-2
3 a. With a neat sketch describe the two transistor model of thyristor and obtain expression fbr

anode current. (08 Nllarks)

b. Design UJ'I triggering circuit for SCR. Given -Vss:20V, 1:0.6, lp: 10ptA, Vv- 2Y,

I1, : l0mA. The frequerrcy of oscillation is l00Hz. The triggering pulse width shoulcl be

50ptsec. (08 N{arks)

OR
4 a. With a neat sketch, explain the turn-on and tr-rrn-off characteristics of SCR. (06 Marks)

b. Calculate the conduction time of SCR and peak SCR current that flows in the circuit

employing series resonant commutation (self commutation or class A commutation). If the

supply voltage is 300V, C: tprl L:5mH, Rr-: l00f). Assume the circuit initiallyrelaxed.
(06 Marks)

c. Dilfercntiate between natural and fbrced commutatiotr. (04 Nlarks)

5



OR
6 a. A singlle phase semiconverter is operatecl fiom l20V

10Q. If the average output voltage is 25,% of the
determine: i) Firing angle ii) rrns ancl a
thyristor currenl.

b. With the help of suitable circuit diagran-r
bidirectional AC voltage controller using
output voltage

Wrth a ncat cilcrrit clraeranr. cxp
For the stepdown chopper
i) Average output vo
ii) Rms outpLrt voltage
iii) Chopper cflic
iv) lrflbctive input of chopper.

1sEC73

ly. The load resistance is
ible average output voltage,

cun'ent iir) rms and average
(08 N{arks)

waveforms, explain the operation of
l. Also derive an expression fbr rms

(08 N{arks)

(08 Marks)
fbllou,ing:

/a
t.

(08 Marks)
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I a. Write the Euclid's algorithm
GCD of ( 1970.1066) using

h. I)clirrc thc lollorving tet'tns

a

b

6

a.

Note: Answer anlt FIVE full questions, cltoosing Ol{E futl
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algclrithm.
ing the GCD of two positive integers. Frnd thc

(08 \Iarl<s)

axtolrs :

b

(i) (iror"rps (ii) Rings (i ii) Fields (0tl Ilarks)

(08 NIarks)

encryption algorithm.
(08 Marks)
(08 N'Iarks)

(06 Marhs)

(ii) Design and analysis of Stream Ciphers. (10 \Iarlis)

Module-4
State and prove lrermats theorem. Determine lluler's totient function 0(24) and 0(35) .

(08 Nlarlis)
In a public key system using RSA, you intercept the Cipher text C: l0 sent to a user whosc
public key is 0 = 5, n = 35. What is the plain text M? (08 N{arlis)

I of 2

OR
a. Write the extended Euclid's algorithm for determining the GCD and multiplicative invet'sc

ol'two integers. Also find the GCD and multiplicative inverse oi(4321,1234). (0tl }larlts)
b. Mention the modular arithmetic properties of congruence with an example. (06 Nlarks)

c. f)efine relatively prime. Mention an example. (02 \{arlis)

Module-2
3 a. Draw the modelof symmetric cryptosystem and explain it.

b llncrvpt the plain text "MONDAY" using l{ill Cipher with the key

calcr"rlation and cipher text.

(()tl lI arks)

sholv yor.rr'

(0tl Nlarlis)

lq 4)t_t
L5 IJ



8

OR
a. Statc and prove Chinese remainder theorem, Find x

X=Zrnod5, X=6modulo9
b. Explain thc distribution of

ancl authentication.
c. In Dillle Hellman key exc

pliviite key is 12 Find
(i) A's public key

secret key

hange q :

9 a. Write an explanatory note on
b. Explain in detail, digital s

OR
l0 a. Dellne clne way hash Explain the

dragram.
b. Write a note on srgnature

t5EC744

equatrons:
(05 Nlarks)

crypto graphy w it h co n fi clcntialit y
(05 N'l arl<s)

(ii) B's

root 0. : 7. A's private key is 5, ts's

(iii) Shared secret key (06 \lnrl<s)

codes. 
,,:::,

I 1.'

'rN,: - "

(08 Marks)
(08 Marks)

basic uses

scheme.

of hash function with a neat biock
(10 IIarks)
(06 llarks)
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