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Define rnsert
b. Prove S ma
c. Write

a. [rxplain the fbllowing
( i) DirectiVity (ii)

terms of S-pararneters (06 Marks)
(08 Marks)
(06 NIarks)

Module-3
terms as re latecl to antenna system:

Beam etliciency (iii) Effective aperture (iv) Half power beam u'idth.
(08 N{arks)
(07 N{arks)of losses in microstrip lines"

vity of an antenna whose radiation intensity U = r2w,o,r = Ao stn 0 .

n for the directivity as a function of the directronal angle 0 and $.
(05 NIarks)

lof 2

b. Discuss

c. Find the

Write an

o
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Seventh Semester B.E. Degree Examination,, Jan./Feb. 2023
Microwave & Antennas

Time: 3 l-rrs. Max. Marks: 100

Note: Ansu,er m1' FIVE.full questions, choosing ONE Jitll questiott from euch ntodule.

\lodule-l
I a. Explain Retlection Klystron arnplilier with neat dragrarn. (06 N'Iarks)

b. A Reflex Klystron is to be operated at l0 GIIz with dc beam voltage of 300 V, repeller

space of 0.1 cm lbr ll mocle. CalcLrlate P*r,,,,. and corresponding repeller voltage tbr a
4

beam current of'20 rnA. (06 l\{arks)

c. Dellne ltellcction coelllcient, transrnission coellrcient and SWR. Also derive the equation
tbr rclleclion coel'llcient at lhe load end. (08 N{arks)

OR
2 tr. Ilxplain mode cllrves ol rellex klystron and also mention atrrplicatior-rs in the design of

micror.r,'ave receiver and transmittcr circutts. (06 Marks)
b. Derive transmission line eclurations to iind voltage and current in tertns csf ZandL.

(08 Marks)

c. A transmission line has a characteristic impedance o1'100253.13'. It is terminated with load

impedance.'fhc tretnsntission coeflicient is 1.09235.54'. Find reflective coefficient and load

impcdance. (06 Marks)

)lodule-2
3 a. Explairr Z. Y rnd ABCD parameters used for analysis of Radio fiequency circuits and its

disadvantages. Derive S-rnatrix of two port network. (08 Nllarks)

b. Write neat diagram of E planc 'l'ee junction and r-natrix. Analyse 3 dB splitter property.
(05 Marks)

c. The S parameters of two port netrvork are given by, o

USN

4

0.1t0' 0.81* 45"

0.8t15' 0.2t0'[s]:



t7EC71

OR
6 a. Write neat diagram and derive Friss transtnission and indicate all the antenna

parameters clearly. (06 Marks)

b' Consider isotropic radiator in polar coordinate angle dA on the surf'ace

of a sphere of radius r and derive inverse of radiation equation. Also write

E-plane and H-plane patterns in two-dimens ) plots by considering two orlhogonal

principal plane cuts of the dipole. (08 Marks)

c. lrxplain dil'lerent types ol
design of striplirres

7 a. f)crive radiation resistance o1'

b. tixplain dillerent types

with the help of suitable
c. A llertzian dipole ot

10

horn is fbcl by a

0.375 ), in the LI

directivity

dipole (R,) (06 Marks)
le ol' pattern n-rultiplication

(08 NIarks)
of array and explain

=0.5m is Ii-ee space. lldipole currettt is 4 A

with'['Ero mode. Let 5 =0.2]" in the E plane ancl

late H plane aperture. Also calculate beamwidth and
(05 NIarks)

*+*rt*

the irnportance o I dielectric constant in the
(06 Marks)

2 of 2

8a.

b.

9a.
tr.

OR
Derive an array factor expressit-ln in the case of lincar array o1'n isotropic poit'tt sources of
equal antplitude and spacing. (0tt Nlarks)

Derive directivity of short dipole antenna. (08 Marks)

Detennine total tield pattern using principie of pattern nrr-rltiplication. For 2 sources

. i.
separated a uprrt and 5 = 0 rvith individual source pattern given by L, = E,"cosQ.

Modure-S 
104 Marks)

Derive an expression for far t-relds E, and Ho, for small loop antenna. (10 Nlarks)

Write short note on :

(i) Parabolic antenna.
(ii) Yagi-Uda antenna. (10 Nlarks)

OR
lA\r

Show that the radiation resistance of srr,all loop single tunl antenna ts 31,2001 r; I._ _r "...o._ ( i,, i
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(08 Marks)Table Q4(b)
Iixplain 2D - DFT and mention Translation and Symmetry properties of 2D - DFT.

0 I 2 J 4 5 6 1Yel r1

N r of Pixels 123 78 281 4r7 639 I 054 816 688

(06 Marks)
1of 2
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Seventh Semester B.E. I)egree Examination, Jan./Feb . 2023
Digital lmage Processing

Time: 3 hr s. Max. Marks: 100

Note: Ansyter any FIVE.full questions, cltoosing ONE fitll question from each module.

Module-I
1 a. Explain the varioLrs cornponentr of mffi."tring System, with ttcat block diagram.

(08 NIarl<s)

b. Explain the process of Image Acquisition. using sensor strips to generate 2D - Irr-rage.
(08 \Iarhs)

c" Image transmission is done in packets. A packet consists ola start bit, a byte of data and a

stop bit. Find

i) I'low many minutes would it take to transmit a 512 x 512 image with 256 grey levels at

300 baud rate.

ii) What rvould be the time at 9600 baud? (0,1N'larks)

USN

2a.
b

OR
ISxplain the irnportance ofl brightness adaption and discriminatbn in Iurage processing.

(08 NIarks)

L.ist four major applications of Lnage processing. (04 Nlarks)

For V = {2,3,4}, compute the lengths of shortest 4, 8, m paths between p and q in thc

following image. If a particular path does not exist between these tlree points, explzrin why
Repeat lbr V : 10, l. 2. 4). (08 rlrrkrt

Module-2
lrxplain the powcr law transformation and piece - wise linear bit plane slicing with a ncat

graphical illustratrorr. (10 \larkst
Lxplairr the sharpening ol'lmagc in lrequency dornain using :

i) Ideal High pass filter ii) Butterworth }{igh pass f'ilter iii) Caussian High pass filtcL.
(10 Marks)



5 a. With ncat block diagram
Restorltirln nrodel.

b. Explain Alpha Trimmecl
c. Show the effect of3 x 3

6

8

oz
p'l-i*

I :,5
a'1
N51t,u'.I

515* -1:::l----*

q)', lr

..i1r,.:i,ril lrlr.,'

'E-.

'r..#1,,,

iiil: lli:+ii

2 of 2
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10 a.

b.

C.

(08 NIarks)

OR
With necessary dlagrams and relevant equations, explain any four noise probabiiity density
functions. (lo lturks,l
Iixplain with necessary expression the Periodic Noise redriction by hcqucncy dornain
filtering. (10 Nlarks)

Module-4
7 a. Explain with necessary diagram, the RGB cololrr model. (08 \{arks)

b. Hxplain the conversion of I{GB to HSI color model and }-lSI to RGts colour nrodel.
(0tJ \larks)

c. Irxplain Boundary Extraction using Morphological Algorithm. (04 i\tarks.;

OR
a. Wrrte a note on Pseudo colour Image Processing. Explain Intensity slicing as applied to

pseudo colour lmage Processing. (10 Nlarks)
h. Ilxplain Errosion and Dialation in Image Processing. (10 Nlurks)

9a.}ixplainSegmentationwith,.,o..,ffi*age.WritenoteonappIicationsofIrr-rage
(08Ilarlis)Segmentation.

b. Explain Global thresholding using Otsu's method.
c. Define Length and diameter of a boundary with respect to image.

(08 NIarks)
(04 Marks)

(06 Marks)
(08 NIarl<s)

(06 IIarks)

OR
Write short notes on lmage Segmentation by region splitting and merging.
lixplain Boundary representatron by Chain codes.
lixplain Point detection with respect to hnage Segrnentation.
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irculating
ltorn a 120V, 60hz supply and thc loacl

is L. = 40mFI delay angles ?r€ o(1 60"
the peak current and the peak current ofconverter 1

(10 Marks)

1R: 10Q and the rms slrppl\,
o{T fbr 60 cycles. Detenr.iinc

(10 Marl<s)

(10 Marks)

6a.

b.

1o1-2

Seventh Semester B.E. Degree Bxamination, Jan./Feb. 2023
Power Electronics

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, cltoosing ONE.full question from each module.

USN

1a.
b

3a.

b.

l7EC73

(10 Marks)
(10 Marks)

(10 Marks)
(05 Marks)
(05 Marks)

Nlodulc- l

Explain difl'erent types of power electronic circuits (10 llarlis)
Explain peripheral eflbcts of power electronic components and equiprnent and mention iro\'l'

to reduce them with a neat block diagram. (10 i\Iarks)

OR
2 a. List dilferent types of power MOSFET and explain p-channel clepletion typc in detail.

b. f,xplain the features and structure of IGBT.

Module-2
Explain two transistor model of SCR and derive an expression lor anode current in tcnrs o1'

transistor parameters lor a thyristor. (10 Nlarks)

tlxplain static anode-cathode characteristics of SCR. (10 Nlarl<s)

OR
4 a. lixplain gate characteristics of SCR with a neat diagram.

b. l:xplarn different turn-on rnethods of SCR.
c. [)illcrcntiatc bctuccn rratural and forced cornrnulation.

5a"

b



7

8

a.

b.

Module-4
Explain br"rckboost rcgulator with neat circuit diagrarn

ii) The filter inductance iii) The filter capac

17IiC73

(10 N{arks)

to 0.8A. Determine: i) Duty cycle l(
iv) Critical values of L and C.

(10 NIarks)

The bucl< rcgulator has an input v/g of Vs : l2V average o/p r,/g is Va : 5V at

R : 500Q and the peak to peak o/p ripple vlg is 2 switching flequency is 25kFlz
If the peak to peak ripple current of inductor is

a.

b
lixplain drll-erent dc converter clas

l'he step down dc converter has

when the converter switch
l': 1kllz. lf the duty cycle
iii) Converter efticiency.

9 a. Explain single phase

load R = 10f) and the input voltage is Vs'= 220V,
v/g drop is u.5 = 2V and the ciropping freqLrency

Module-5
inverter with neat circuit diagram and wavelornrs,

rts

determine. i) average output vlgva ii) rms o/p v,ig vo
(10 IIarks)

(10 Marks)

(10 NIarks)

tlre dc iip vlg
ii) thc output

vcrse blocking
(10 NIarl<s)

(06 Marks)
(08 N,larks)

(06 NIarks)

10

2 of2

OR
Explain dc switches with neat circuit diagram.
Or"rtline various performance parameters used for inverters.
fixplain single phase AC switches.

*****


