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Seventh Semester B.E, Degree Examination, Jan./Feb. 2023

Microwave and Antennas !
Time: 3 hrs. Max.  arks; 20

Nate: 1. Answer any FIVE full questions, choosing ONE full question from each module.
2. Use oof Smeith Chart is perminted.

Module-1
1 a Explmmnthe Reflex Klystron operation with mode. {06 Marks}
b Derive the expression for reflection coefficient and transmission coefficient. {06 Marks} .
¢, List the characteristics of Smith-Chart 104 Marks)
i
OR

LR
e

A line of Zy = 400€2 15 connected to a load of 2000+ 30062 which is exited by matching
generator @t BOOMHz. Find the location and length of a single stub nearest to the load 10
produce impedance match. Make use of Smith Chant and show all the values, (04 Marks) *
b, A transmssion hine has the following parameters.

R=20m G=05mho/m f=I1GHry L=fnH'm C=023PF

Caleuloe the! 1y Charscreristic impedance 1) Propagation constant (04 Marks)
€ With nea block diagram. explam the typical mcrowave system. i04 Marks) -
_Module-2 A7 .
Hustrate the following s-parameler propertics 1) 8 @ﬂry of [s] for a rer Scal network
1) unary property for lossless nction. (R Marks)
b List the characteristics of Magic Tees along with s-matrix relation: (08 Marks)
OR
4 & List the sigmificapce of followmng micrpwave passive deyiee: 1) Attenuators 1) Phase
shifter {04 Marks)
b The S-parameterof a two-port network are given by '
Sy=020" , Sn=010" . Sp=0690" . Su= 0.690"
Prove that i) The network is reciprocal but not lossless i) Find the return loss at port 1
when port 2 15 short circuited. (04 Marks)
¢ Explaim E-plane tee and H-plane tee along with s-matrix relation. (08 Marks)
Module-3

Any revenling of idemtification, apgeal w evaluaor sl o0 cquations written e, 4208 = 50 will by ioated s malpractoe
b
B

Bepsrtant Mol | O commpletiang ot aswars, copmpubsnely dras diagonal eroe lises o e ey blank pages

& o A lossless parallel strip line has a eonducting strip width W. The substrate diclectric
separating the two conducting strips has a relative dielectric constant £y of 6 and a thickness
d of 4mm.
Calculate
ri i) The required width W of the conducting strip in order 1o have a charactenstic
impedance of S0L1,
ul The sinp-lne capagitance
| i) The strp=line inductance.
| ) The phase velocity of the wave n the parallel strip line. (04 Marks) /
| b [efine the followang related to antenna parameter 1) Directivity 1) Radiation miensity,
(05 Marks)
| ¢ Derive the expression for effective-aperture and directivity of Imear dipole 4/2 antenna.
(07 Marks)

1 af2




,;h inm1nmlMufq5nfeﬂ‘nmh: ;
r{ m:umh:muﬂ‘mmmnrujm and is located af a 15-k
Mﬁm:hmmwmﬁmm lnssless, m:bdwm

'ﬁﬁmmwmﬂumm (04 Marks)
& Calculate the directivity of the source with the pattern u = U.sinBsin’y using
i) Exact method 1) Approximate method. Choose =tz rmand (= = n. it Marks)
Explam Antenna field zones with schematic. (03 Marks)

) Module-4
Obtain the expression for the field pattern of two isotropie point source with equal amplitude
and equal phase. Assume distance between two source s A2, Also draw the field pattern,

(08 Marks)

Show thar radiation resistance of short electric dipole 1 given by 80z L (08 Marks)
OR
Derive an armay faclor expression in case of lingar array of n-solropic point source of equal
amplitude and spacing {08 Marks)
Starting from eleciric and magnetic potential, obtain far feld components for short electric
depole. (0% Marks)
ule-5

Determane the length L, H-plane nﬁ-mum and flow angle 8 and 0y of a pyramidal hormn for
which E-plane aperture ag = 104 The hom is fed by a rectangular waveguide with TE
mode. Let 4 8= 024 lhr.‘: E. plane and 0.3754 mahe H-Plane. Also caloulate its beam widths

Discuss the cm:sttunuml details ol Log-penodic antenna (144 Marks)
Derive the field expression for small loop antenna. {06 Marks)
OR

Explain the constructional details of vogi-uda array, (03 Marks)
Derive the expression for radiation resistance of circular loop of any radius say s’

106 Marks)
Obtain the expression for itstantaneous electric fiekd and magnetic field at o large distance r
from a loop of any radms ‘a*, (87 Marks)
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Seventh Semester B.E. Degree Examination, Jan./Feh. 2023
Digital Image Processing

Time: 3 hrs, Max. Marks: 80

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

Module-1
I a Define digital image processing. Brielly explam the aress of applicabons of digital image
processing (0% Marks)
b. With a neat block diagram, explain the fundamental steps involved in digital image
processing (08 Marks)
OR
2 a  Explain the following terms:
i) Giray kevel resolhution
i) Spatwl resolution
i) I[sopreference curves. (b Marks)
b. Let pand g be the pocels at coondimates (12, 14) and (20, 25) respectively. Find out which
distance measure gives the minimum distance between the pixels 106 Marks)

¢ Consider the image segment shown im Fig Q 2(¢). Compute the lengths of the shortest 4-, 8-
and m-path between p and q for the set V = {2 3} If path does not exist between p and g
points, explam why

ppeal b cvalusior and or equations writlen e, 4243 = 50, will be reated as malpractice

compulsonly drow disgonal cross lines on the remainmy blank pages.
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] E Fig O 2te)
g § (14 Marks)
:
s Module-2
ELE 3 a Explan the basic imensity transformation functions with necessary graphs, (AR Marksp
éﬂ B b.  The histogram of the B-level of size 64 = 64 = shown i F 1.0 Hh)
£ i smi
E Z 17 & 8¥
B
E & el
; 1
z ' |
= Fl|_.t !.'!.Srh}
Draw the histogram of the equalized image (0% Marks)
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OR
Using the second derivative, develop a Laplcian mask for image sharpening. (08 Marks)

Explamn the homomorphie filtering approach for image enhancement. (08 Marks)
Maodule-3
Define the process of restoration. Explain the order statistics filter for restoring umages n the
presence of nose {08 Marks)
Explain how o Wiener filter achiever restoration of i given degraded image. (08 Marks)
OR
Desenibe the most common nose PDFS found in image processing. (08 Murks)
Explaim the methods used to estimate the degradation function in image processing.
(B8 Marks)
Module-4
Briefly explamn any two types of color moadel {08 Muarks)
Define wavelet ranslform and Multn Resolution theory. Explam the scaling function
fundamental requirements of Mult Resolution Analysis (MEA), (08 Marks)
OR
Briefly explaim the basic pseudocolor nmage processing technigues. (08 Marks)
Brie v explain the erosion and dilation operation of morphology. (08 Marks)
Module-5
With the help of basic formulation explan the concept of region splitting and merging.
(08 Murks)
Explain the Minimum-Perimeter Palygons {MPP) algorithm (08 Marks)
OR

What 5 Threshobding? Describe the algorithm used for basic global thresholding. (08 Marks)
Explamn Fourer descriptors for boundary sequence. Also mention the hasic properties of
Founer descriptors tor sik), (08 Marks)
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Seventh Semester B.E. Degree Examination, Jan./Feb, 2023
Power Electronics

Time: 3 hrs, Max. Marks: R0

Nove: Answer any FIVE full guestions, choosin 2 ONE full guestion from each module,

o2
E_ Module-]
B 1 a Listthe classification of power converters Explan i brief with relevant crcuit dingram and
g waveforms. (8 Marks)
E b, Compare power BITs with power MOSFETs (08 Marks)
i
%5 OR
i 2w With the help of a neat block disgram. explain the functional elements of power clectromcs |
g system., i Marky
a M b.  Sketch and explain switching behavior ol power MOSFET 04 Marky

€. A bipolar transistor is aperated as a chopper switch at a frequency of 1, = |0kl The B
voltage of chopper is V, = 220V and the boad current is 1, = 10A Voo = 0V, The
switching. times are 1, = 0; 1, = Jpsand = 1 2ps. Determine the values of L, i) ¢
) Ry Where L, s series snubber element and C. and R, shunt shubber to limit difds amd

dv/dt respectively (14 Marks)

le-2
3 a With a neat skeich describe the two trunsistor model of thyristor and obtwin expression for
anode current. 108 Marks)

b.  Design UJT tnggering circuit for SCR. Given ~Vin = 20V, n= 06, 1 = [OpA, V=2V,
Iy = 10mA. The frequency of oscillation is 10082 The triggering pulse width should he
Spsec. (8 Marks)

OR
4 o Witha neat sketeh, explam the turn-on and turn-afl ¢haracteristics of SUR. 106 Marks)
b Caleulate the conduction time of SCR and peak SCR current that fows in the circuit
employing serics resonant commutation (sell commutation or cliss A commutation). [F the
supply voltage is 300V, C = |uf, L = 3mH, R, = 10002, Assume the cineuil matinlly reluxed
(0 Alarks)
¢ Dufferentiate between natural and forced commutation, (04 Marks)

Module-3

5 a. With the help of a neat ¢ircuit diagram deseribe the operation of a single phase fully
controlled rectifier with RL ki Sketeh the assoctited waveforms Derive expresson for
average outpul vollage. 08 Muarks)

b An AC voliage comroller has a resistive load of R = 1062 and rms il voltage V, = 120V,
S0hz. The thyristor switch is on for n = 25 excles and s off for m = 75 cveles, Determine:
1} The RMS outpul voltage 1) The output power fuctor ) The avernge and rms current
of thyristors. Derve an expression of the rms output voltage and average and rms thyristor

current (8 Marks
| of2
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OR
A smgle phase semiconverter is opernted from 120V, 50he supply. The load
LOEL. T the avernge output voltage is 25% of the maximum possible average output volt
determine: 1) Firing angle i) rms and average outpul currerd @i} rms and @ 3
thyristor current. (08 Marks)
With the help of suitable circuit diagram and relevant waveforms, explmin the operation of
bidirectional AC voluge controller using phase contral. Also derive an expression for rms
cutput volinge (B8 Marks)

wdul
With a neat circuit diagram, explain the operation of buck-boost regulator. (0% Marks)
Fur the stepdown chopper having resistive load denive the expression for the following:
1} Average output voltage
i Row output voltage
up  Chopper elficiency
W) Effective input resistance of chopper {08 Marks)

OR
Input 1o the step up chapper 15 200V, The output required is 600V 11 the conducting time of
thyristor s 200usec compute
1 Chopper ficquency
) Ithe pulse width is halved for constint frequeney operations find new output vollage.
(M Mlarks)
With a neat circunt disgram and relevant waveforms explain class D chopper operation.
(06 Mmrks)
A buck regulator has an input voltage of V, = 12¥, The required AVETRES oulput voltage is
Vo = 3V at R = 5000 and the peak o peak output ripple valiage is limited to 0.8A,
determune’ 1) The duty ewele "K' i) The fiker mnductance ‘L’ and the filier

vapacitance "¢ (04 Viarks)
Module-5
With & neat circunt duagram and relevant wave forms expluin the operation of a full bridge
mverter with "R’ load. Derive an expression for rms output voltage (08 Mnrks)
With a neat circunt dimgram and relevant waveforms explam single-phase thyristor AC
switeh. What are the differences between AC and DC switches? {08 Marks)
OR

With o neat cwcunt diagram, explain the operation of a CS1HCurvent Source Inverter).

106 Mlarks)

A single phase half® bridge inverter has o resistive load of 202 The de supply is 24V
calculate 1) RMS outpat voliage at fundamental frequency i) Output power i) Average

and peak load current (4 Marks)
Draw the schematic of & photovoliare relay and briefly explain s operation. Mention its
advantages and over clectromechamical relays. 106 Muarky)
TR R
Zor2
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Seventh Semester B.E. Degree Examination, Jan./Feh, 2023
Real Time System
Time: 3 hrs, Max, Marks: 30
Naote: Answer any FIVE full questions, choasing ONE full question from cach module,
Module-1
1 a Define Real Time System. Real Time Progruomm and Time Constramis. (03 Marks
b. Classity the R1'S based on time constraints (0 Marksi
¢ Explain with neat sketch Typical Chemical batch process {07 Marks
(R
2 a  Explan briefly the terms bateh, contimuous and laboratory 106 Marks)
b Explan with neat sketch Historseal Background of Real Time System (RTS) (07 Marks
¢ Explam briefly PID control algorithin (03 Marks)
Maodute-2
3 u What is the necessity of using specialized processors in RTS? Explain the different forms of
parallel compuler archtecture. 0 Marks)
b, Explain different types of LAN topologses. i Marks)
OR
4 a.  Explan with nest sketch General purpose computer (07 Narks)
b, Explam single chip Micro Computer and Micre Controller (4 Marks)
¢, Explam with nest sketch pulse mterface (s Marks)
Module-1
5 a.  Explan the followimg terms _‘_____,==:======"""“"'ﬁ
i) securily s BLDE ASSOCIATIONS lf"
() Readabiliny i WACHANA PITAMAHA .
(i) Porability pR P O HALAKAT ® (06 Marky)
b Explain overview of Real Time |Languages. Lﬂ-'—Eﬂﬁﬁ AL T (06 Marks
¢ Explain Co-routines .m:_:l;g'h‘ﬁ-_r.:- oo bk
_ OR
6 0. Explain the followmyg with respect 1o programming languages
i1 scope and Visibility of vanables
(i} Exception Handling.
(i) Denved data tvpes.
(W) Primers 112 Marks)
b. Explain Global and Loeal Vanables. 104 Marks)
Module-4
7 a. Explam with neat sketch typical structure of RTOS (Real Tune Operating System)
" i ; i (U8 Marks)
: Explain the general structure of Input' Output sub svstem (0% Marks)

Write a note on Semaphores:

fol2

(03 Alarks)




10

o

=38

OR
List the basic functions of Task Management. Explain the task states with the help

State diagram. (o
Explain with neat sketch Code Sharing, (D&
Module-5
Explain Foreground Background approach. 108 Marks)
Explam Mutual Exclusion using condition flags 108 Marks)
OR
Summarize various methodologies used for designing Real Time System, {6 Marks)
Explamn the gencral arrangements of an Dirying oven with funetional specification, (07 Marks)
Explam ¥ ourdon methodology (03 Marks)
LI BN B
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Seventh Semester B.E, Degree Examination, Jan./Feb. 2023
IOT and Wireless Sensor Networks

Time: 3 hirs, Max. Muorks: 861
Note: Amswer FIVE full guestions, choosing ONE full guestinn from encit medule,
M le-1
Explam the major comiponents of lOT system with necessary dingrame (18 Murks
Explain the sources of 10T development boand which can be wsed lor protolype
development. 00 Via ks
OR
Explun OS] model the I0TM2M systems with necessary diagram, (I8 Marks)
Fxplain with a neat diagram constrained REST ful environment (CORE ) profocol. (08 Markss
Explam with a neat diagram, intemet based communication. P10 Marks)
Deseribe 1P addressing in the 10T i Marks)
(R
Explain cloud computing paradigm for data collection, storage and computmg. (10 Marks)
Mention the features and advantage of cloud computing, 1 Mark
ule-3
Explam Programming Embedded deviee Arduino platform using IDE. (06 Murks)
Explam five levels for software development for apphications and scrvices in the 10T or
MIM. (18 Murks
OR
Discuss the vulnerabilities of 10T, 1 Murksi
Explain Layvered Anacker Model. {16 Murks)
Module-4
Expluin Mam sensor nuode hardware components wath necessary diagram. (i Marks)
List the transceiver tasks and chamcteristics i1 Marks
(Ht
Explain enérgy consumption of sensor nodes for operation states with different power
Consumplion. (10 Marks)
Exploin three types of mobility, 10 Marks)
Muodule-5
Explain 5-MAC protocols in detail, {1 Marks)
Explain LEACH pratocols in detail (18 Marks)
0OR
Explun energy efficient unicust protocols in detail {10 Marks)

b,

Explain Position Based Routing. i Marks)
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Seventh Semester B.E. Degree Examination, Jan./Feb, £ 13

Microwave & Antennas

Time: 3 hrs. Max. Marks: ()
Naote: Answer any FIVE full questions, choosing ONE full guestion from each module.
Module-1
1 a ExplamReflection Klystron amplifier with neat diagram (i Marks)
E b. A Reflex Klystron s 10 be operated ax 10 GHz with de beam voltage of 300 V., repeller
£ 3
g space of 0.1 em for 1_'L mode. Calewlste Py and corresponding repeller voliage for o
4
T beam current of 20 nu (6 Marksj
E ¢ Define Reflection coefficient, transmesswon coefTicient and SWR. Also derive the eguatwon
¥ for reflection coefficient at the load end {08 Marks)
3 OR
7 2 a  Explam mode curves of reflex klvstron and also mention applications m the design of *
mcrowave recelver and transmitter crcuits. (06 Marks)
B Derive transmussion line equations to find volage and current in terms of £ and L
(DR Marks}

€. A transmussion line has a characienstic impedance of 100.253.13 1t is termin»ted with load
impedance The transnussion coefficient s 1L.09:3554°, Find reflective coel”. nent and load °

impedance (06 Marks)
Module-2
3 a Explan Z Y and ABCD parameters used for analysss of Radiwo frequency circunts and s
disadvantages. Derive S-matrix of two port network (UK Marks) -
b Write neat disgram ol E plane Tee junction and matrix, Analyse 3 di splitter property.
(& Marks)

¢ The S parameters of two port network are given by
010 082-

it ] o v lutor amd fod egquaiioim werticn ag, 4248

[5]=1
|_H B.A45 0220

g (1 Determne whethe lht network s reciprocal and not osshess.
= () IFPon 2 1 terminated with a matched load, cakeulinte return loss a1t Pont |,
= iy When Port 2 is short circutted, {ind return boss ot Port | {07 Marks)
3 OR
= 4 a  Wroe neat disgram for two port network and indicate incident, reflected wave and power
£ Define insertbon loss, mansmission loss, return loss i terms of S-parameters. (06 Marks)
= . Prove S mainx for MAGIC Tee junction (08 Marks)
z ¢ Write shont notes on Coaxial connectors and adapters. {06 Marks)
. Module-3

§ 4 Explain the following terms as related 1o antenna system:
() Directivity (1) Beam efficiency  1in) Effective apenture (iv) Half power beam widih

Tepsartind Mol |, O ssmpleting sour nnssers, compilsonly. deaw dispmial eroze Fnes on the remaiving blank papes.

(08 Marks)
b, Discuss different types of losses i microstrp lines 07 Marks) |
¢ Find the moxmmuom directivity of an amenna whose radmiion mtensity U= W = A sin .
Write an expression for the directivity as a function of the directional angie § and §
(05 Mmrks)

lofd
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OR
Write neat diagram and derive Friss transmission formula and indicate oll the antenna
parameters clearly {6 Marks)
Consider isotropic radiator in polar coordinate showing incremental angle dA on the surface
of a spherc of radius r and derive imverse square law of radiation equation, Also write
E-plane and H-plane patterns in two-dimensional (21) plots by considering two orthogonal

principal plane cuts of the 3D pattern of a half wave dipole (68 Marks)

Explain different tvpes of striplines and highlight the importance of dielectrie constant in the

design of striplines. {06 Marks)
Module-4

Derive radiation resistance of shor electric dipole (R, ) it Marks

Explam different 1ypes of antenna array and explain the principle of pattern muitiplication

with the help of suitable example. (08 Marksh

A Hertzan dipole of length dl=0.5m is radiating mto free space. 11 dipole current is 4 A
and frequency is 10 MHz. Calculate the highest power density al o distince of 2 km from the

anicnna (i Marks)
OR

Derive an array factor expression in the case of lincar amay ol n isotropic point sources of

equal amplitode and spacing. (0K Marks)

Derive directivity of short dipoke antenna (05K Marks)

Determine total field pattern using principle of pattern multiplication. For 2 sourees

separnied S apart and &= 0with individual source pattern given by E = E_cosd
- P £

(04 Marks)
Module-3
Derive an expression for far fields F, and H, for small loop antenna (10 Marks)
Write short note on -
i Parabolic antenna
in)  Yagi-Uda antenna, (10 Marks)
0K

' i
Show that the radiation resistance of small loop single turn antenna i ]I.lﬂlﬂ[ f‘. .
LA

. L )
Calculare the radwstion resistance for S0 turms f = =01 Where C is the cireumference of
&

cwcular loop antenna {10 Narks}
Write note on log periodic antenna (04 Marks)
Write neat diagram of pyramidal horn antenna and determing the length L, H-plane aperiure
and flare angle 0, and 6, in E and H plane respectively. E plane aperture A, = 10 7. The
hom is fed by a rectangular waveguide with TE . mode Let § =025 i the E phine and
03755 m the H plane. Caleulate H plne aperture Also caleulste beamwidih and
directivity. (5 Murks)

e
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Seventh Semester B.E. Degree Examination, Jan./Feb, 2023
Digital Image Processing

Time: 3 hrs. Max, Muarks: KD

Note: Answer any FIVE full questions, choosing ONE full question Srom cach module.

Maodule-|

Explain the vanous componentsof Tmage Processing Svatem, with neat block chingrzim,

1R Marks)
Explain the process of Image Aequisition, using sensor sirips to generste 203 - Image.

08 Sneksj
Image transmission is-done in packets. A packet consists of o start bit, a e of data and a
stop bt Find
1 How many mifutes would ot take to transmit a 512 » 512 mnage with 256 grey levels at

300 baud rage

i) What would be the time at 9600 baud? (14 Marks)

L]
Explain the importance of brightness adaption and diserimimation i Image processme.
(0% Viamrks)
List four major applications of Image processing (04 Marks)
For V = 12, 3 4], compute the lengths of shartest 4, 8. m paths between p and q in the
following image. 17 a particular path does not exist between these three points, explain why,
Repeat for V=10, 1,2, 4} (08 Marks)

(q)
(ph

— e S s
Pt = P = s
=T =
b ol s i o
s — Lo b

Module-2
Explain the power law transformation and piece — wise linear bit plane shemg with @ neat
gi:mhicﬂl illustration, (16 Marks
Explain the sharpening of Image n requency domain usmg
i} Ideal High pass filter 1)  Butlerworth High pass filter w) Gaussian High pass filter
(10 Muarks)

OR
Explain with a block diagram, the basic steps for mage filtering frequency domain,
ilhee Murksi
Perform the histogram equalization of % level mmage of sire 64 = 64 whose data 5 shown n
table Qdih)
Greylweln [ D [1 2 [ 3141 5 (817
Number of ixel | 123 7§ | 381 | 417639 | 1057 516 |68 |
_ Table (k(b) (08 Marks)
Explam 2D - DFT and mention Translation and Symmetry properties of 2D - DFT
(06 Marks)

| af 2
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Module-3

5 a With neat block disgram and relevant mathematical expressions, explam Image Degradation

! Restaration model, {06 Marks)
b Explain Alpha Trimmed mean filter with necessary equations. {06 Murksj
¢ Show the effect of 3 = 3 midpoint, min max and median filter on an given Image Segment
[ —— =y 2
1§ ol DU B 1R
| L& 7 )89
Wy 8i5l 51919
el ==14{4a
sls|l=s 1419
168 Marks)
OR
6 a With necessary dugrams and relevan equations, explain any four noise probabiliy density
fumet ions. (10 Marks)
b Explam with necessary expression the Periodic Nowse reduction by frequency domain
fillerme (10 Murks)
7 a  kxplam with necessary dingram, the RGB colour model., (08 Marks)
b Explam the comversion of RGB 1o HSI color modetand HS! to RGB colour model.
(08 Marks)
< Explam Boundary Extraction using Morphological Algonthm (04 Marks)
OR
B o Write a note on Pseudo colour Image Processing. Explain, Intensity slicing as applied to
pseudo colour lmage Processing, (10 Marks)
b Explan Errosion and Dialation in ITmage Processing. (10 Marks)
Module-5
9 o Explan Segmentation with respect to an Image Write note on applications of Image
Segmentation {08 Marks)
b Explam Global thresholding using Otsu’s method. (08 Marks)
¢ Define Length and dameter of o boundary with respect to image. {04 Marks}
OR
10 o Wrie short notes on Image Segmentation by region splitting and merging. {6 Marks)
b Explan Boundary represemution by Cham codes. {08 Murks)
¢ Explain Point detection with respect 1o Image Segmentation. (06 Marks)
2oll
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Seventh Semester B.E. Degree Examination, Jan./Feb, 2023
Power Electronics

Time: 3 hrs, Max, Marks: 1060

.
-

vig 15 230V, The controller remains on for 40 cycles and 1s ofF for 60 eveles. Determine
nhrms load vig ) Input pewer factor (10 Murks)
b, Explain the principle of phase controlled converter o perainen i1 Marks)

Et Nete: Answer any FIVE full questions, choosing ONE Jull question from cach module.

[

'

=]

E Module=

E 1 a  Explam different types of power electromic cireuits i1 Marks)
b X b Explain peripheral effects of power electronic components and equipment and mention how
E.E 1o reduce them with o neat block dugram P10 Marks)
- Bt
. B
ey OR
53 Z a  List diiferen types of power MOSFET and explaim p-channel depleton tvpe in denil.
E - 110 Marks)
& E' b Explam the features and structure of IGHT 110 Marks)
& 2
- "
£ £ 4 o Explan two transistor model of SCR and derive an expression for anode current in terms of
= oy :
EE fransistor parameters for o thyristor (18 Marks)
a b.  Explain static anode-cathode characteristics of SCR P10 Marks)
I
i3 OR

- s o .
3 4 a Explain gate characteristics of SCR with a neat diagram. {1 Marks)
i k- b Explain different tim-on methods of SCR (5 Viarks)
E £ . Differentate between natural and forced commutation. (05 Marksi
2=
<5 5 a Explaw single phase fisl] converter with the help of eireuit dingram amnd waveforms,
E = (10 Marksi
g E b. The single phase dual comverter is operated from a 120V, #ilhz supply and the load
Ei resistance 15 R = 1002 The coculating inductance s L, = 40mH delay angles are ay = 60
s and e = 1207, Caleulute the peak cireulating current and the peak current of converter |
= E"‘f P10 Marksy
B8
E u OR
£% 6 o Anon-offtype ac regulator 15 operating with a resistive load of R = [0} and the rms supply
=
Z
g
E

Y

14
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Explain buckboost r-:gulmur wilh neat circait dipgram and wave forms. (10 Mark
The buck regulsor has an input vg of Vs = 12V, The required average o/p vig is Va =5V at
R = 3000 and the peak 1o peak op ripple vig is 20mV, The switching frequency 18 25kHz.
If the peak to peak ripple current of mductor is lmited 10 0 8A. Determine: 1) Duty cvele K
1) The filter inductance i) The filter capaecor C and  iv) Critical values of L and C.

{10 Marks)

(418
Explamn differenmt do converter classification (18 Marks)
The step down de converter has a resistive load R = 10€2 and the input voltage is Vs = 220V,
when the converter switch remains on its v/g drop s ug, = 2V and the chopping frequency
= IkHz 1T the duty evele is $0%, determine: 1) average output v/g va i) rms o/p Vg vo
) Comverter ellceney i 10 Marks)

Maodule-5
Explam single phase half bridge inverter with neat eircunt diagram and waveforms.
(10 Muarks)
Ihe smgle-phase hall-bridge inverter has a resistive Joad of R = 240 and the de i'p vig
Vs = 48y Determine 1) the rms o/p vg ot the fundamental frequency Vi,  n) the output
power P i) average and peak currents of cach transistor ) the peak reverse blocking

wvohage Var of eich transiston P10 Marks)
OR ,
Explam de switehes with neat gircuit diagram, it Marks)
Chtline various performance parameters used for mverters, (08 Marks)
Explam single phase AC switches, {06 Marks}
8 kxF
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Seventh Semester B.E. Degree Examination, Jan./Feh. 2023
Real Time Systems
Time: 3 hrs. Max. Marks: 114
Note: Answer any FIVE full questions, choosing ONE full question from each module,
Module-1
I a [Define Real tome system, explam computer control svstem with hardware and sollware
interface i 10 Marks)
b State timing constraints invalved in Real time system and explain classification of programs
m Real time system (10 Marks)
OR
2 a  Explan 1 Self tuming adaptive control 1) Model reference adaptive control (10 Marks)
b, Explain sequential control of chemical reactor vessel progess (10 Marks)
Module-2
¥ a Classify different types of parallel computer architecture and explam multiple mstruction
streams and muluple data stream ( MIMD) architecture (1 Maorks)
b State different types of process related interfaces. Explain digital input and output interface.
Q1 Marks)
OF 1 BLO.E ASSOCHATION'=
. ; VERCHAMA FITAMAMA
4 o  Explun general purpose digital computer DR P & SALAKATT T 10 Marks)
b, Explain pulse input and output interface LOLLEGE OF ENCINEERING p |10 Marks)
LIBRARY LA
Module-3
5 a State and explain structured program construgts (10 Marks)
b.  Explain
1} Security
it) Readability
m)  Flexibwhity
v} Portability
v)  Efficiency ofn real time programming language {10 Marks)
R
6 o Lxplun compilation of modular programs (06 Marks)
b Explain
1) Excepton handling
nl Coroutings {10 Marks)
¢ Wirite a shont note on Declaration of varushles. 4 Muarks)
T

16
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Module-4

Expluin :
1} Multi user operating system
1) Mults tasking operating system

(10 Mumrksh

Faplam the need of tsk manugement with different task states of Lypical task state diagram,

OR
Explam -
1 Serally rensable code
iy Re-entranl code
State and expliam priorty structures in RTOS,

Explam planmng phase of a real time system design.
Explain Foreground background approach in real time system.

OR
Explam software modeling i real nme system development
Cuthne the abstract modeling approach of Ward and Mellor.

R E

(]

at 2

(10 Murks)

(10 Marks)
(10 Marks)

{1 Mlarksy
(10 Marks)

10 Marks)
(10 Marks)

17
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Seventh Semester B.E. Degree Examination, Jan./Feb, 2023
10T and Wireless Sensor Network

Time: 3 hrs. Max, Marks: |0
Sote: Answer any FIVE full guestions, choosing ONE full quesiton from each module.

T B

) le-
Explam ORACLE 10T conceptual framework with equation {10 Marks)
Explaimn CO-AP/MOQ and COAPSMS messaging protocol 1 Miirks)
OR
Explain the Features of MOTT protocol {1 Mivks)
Explain the function of data-management and consolidation funetion With respect 1o 1OT.
(11 Mnrksi
y Module-2 e u.EM'W |
Explam IPaddressing i the 1O b yACHANA HT‘“T“"" o 10 Marks)
List the features of Nimbits i DR PO '-'-F-;"'m":w g (10 Marks)
[ N EﬂE' or E_. T
ABRAT ST e =
OR : S
Explain & LOW PAN protocol used in data adaptation layer, (10 Marks)
Explam clowd computing, services leatures and concerns (10 Marks)
Module-3
Write o program to read analog sensor data (temperature) at SP1 pot using Arduino board.
i1 Slarks)
Explam security tomography of large network and lavered attack model. (10 Marks)
OR
Explam Prototyping Embedded Device using Ardumo (1 Marks)
What are the security requirements in 10T architecture and threat analvsis using microsof
threat model 110 Marks)
Lk
Explam the challenges with respect to characterstics and the required mechanism
Wireless Sensor Netwaork, (10 Marks)
Explain energy consumplion of sensor node {10 Marks)
| of2
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ta

OR

Explain design principles for Wireless Sensor Network.
Explaim Cateway concept used in communication.

Module-S

Explam encrgy problems m MAC protogol,
Explam TRAMA protocol
Explam any two consideration in energy efficient Unicast Routing with example,

OR
Explum simple forwarding strategies and its problems in Geographical routing
With neat schematic dingram. explam CSMA protoco].

LE R

2of2

(10 Muorks)
{10 Mwrks)

(s Murks
i Miwrka)
(08 Marks)

(10 Murks)
{10 Marks)
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Seventh Semester B.E. Degree Examination, Jan,/Feb, 2023
Computer Networks

Time: 3 hrs, Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each modufe,
1 a What s Physical Topology? "l!f.ilh o neat diagram, explain the vanous types of physical

topologies available in networks, {10 Marks)
b. With a neat diagram, explam the significance of layery in TCP/IP protocol suite. (10 Marks)

OR

2 a. Explain LAN and WAN with the help of neat diagrams. i1 Marks)
b.  With a neat diagram. explain the five components of Data Communication. 106 Marks)

¢.  Explun engapsulation and decapsulation in TCP/IP model with the help of a near diagram.
(08 Marks)

Module-2

3 a. What 15 an ARP? Explun the operation of ARP -rhd. its- packet formnot with surable
disgrams. 10 Murks)

b FJ.';I-[HII'I stop and winl protoeo] with a neat FSM dugram. Also c:-;_pll.u_: how sequence and
acknowledge numbers prevent duplication ot fimes with necessary dingrams, (10 Murks)

2 fony revealing ef identification, appeal to evalister ind Sor oquatiaes wirtien g $248 = 50, will be treabed as malprictics

E

|

?

-

£

£

£

£

:

= OR

= 4 o, Asloted ALOL work transmils !ﬂ'ﬂ' bit frames using a shared channel with a 200 kbps
= bandwidih. Find the throughput if the system produces

- {1} 1000 frames per second (1) 5Mdrames per second (1) 250 frames per second?

¥ 3 (06 Marks)
3 b. Explaif GEMAICA protocol ith  flow disgram. (08 Murks)
£ c. Expluin the Ethernet Frame format of standard Ethernet. it Marks)
% . Mod 3

5 S a’ Explain with a neal diagrum, the virtual eircuit packet switched network and its various
3 phases of operation. (18 Marks)
E.. b. With a neat diagramiexplain IPvd Datagram format, P10 Marks)
3

E OR

"E 6 a  Explain with an example, the Distance Vector Routing algonithm. (10 Marks)
&= b. Explun with an example, Link State Routing and also apply Dijkstra algonthm wo find least
T cost path tree. {10 Marks)
e Module-4

g 7 a. Explain mnm:ﬂmnlﬁn and connection oneated protocols in transpon laver, {10 Marks)
£ b. With a neat diagram. explain state transition disgram of TCP, (10 Marks)

lof2




OR \
B a Explain Go-Back-N protocol along with sliding mmdﬁ:}ﬁng;'nms
Explain TCP connection establishment using three' way'hand shaking.

%

9 o Explam World Wide Web and Web doc gmﬂ: NECessary dug;mﬂn,.b

(18 ¥arks)
b. Explam the Architecture of Electronic il With a neat diagram. 4 's {10 Marks)

OR
10 a. Explum with an example, the working of Hyper Text Transfer Protocol, (18 Marks)
b, What is Name-pddress resolutien? With a neat diagramy. éxplan the various types of
resolution that are available, (10 Marks)

2of2
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Seventh Semester B.E, Degree Examination, Jan./Feb. 2023
VLSI Design

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full guestions, choosing ONE full guestion from each module,

T e

M .
With neat graph define Moores low. Explam the history of integrated siructures. (08 Marks)
Realize CMOS logie struciure fior the Boolean expressons

1} ¥ =(abi+{cd) i ¥ =a{b+ci (06 Marks)
With neat disgrams, explain 3 regions of operations of nMOS transistor {08 Marks)
OR
List the any three non ideal features of transistors. Explam cach in detal 06 Marks)
Draw the dmgram of general logic gate struciure. Explam Z-inpot CMOS5 NAND gale
functiommg using truth table 06 Marks)
Draw schematic diagram of CMOS inverter. Explain the graphical derivation of CMOS
inverter 12O charactenstics. (0% Marks)
Module-2
With neat diagrams, explain the complete CMOS fabrication process, 112 Marks)

Using relevant equations éxplam full scaling feonstant field scaling) appled w i) Channel
kength  n) Channel depth  ni) Oxide thickness vl Jupctipn depth v} Supply

vi) Threshold voliage vii) Doping densities N, N (0% Marks)
OR
Write & shorl fiole on Himing analyzer i Marks)
With nem dmgrams, explam the lumped representaton of pamsite MOSFET capacitances
(08 Marks)
Draw and explam layout miles for transistors, itk Marks)
Module-3
Explam vanous stages of timimg optimization in VLS design {18 Marks)
With equations expliain the caleulation of imverter delay (ke Marks)
Estimate the propagation delay ty for unit nverter driving “m’ identical unil inveriers using
Elmore delay {06 Marks)
OR
Draw the diagram of photo masking with o negative resist and explain (118 Marks)
What 15 logical effort”? Explain HI-Skew mverter construction by down sizing of aMOS
transistor (b Wlarks)
Explain pseudo ntMOS inverter with schematic dingram and DC transfer eharmcteristics
[ Mlmirks|
| of2
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Module-4
Breaw andl explain the functioning of pulse generators.
Expluin the working of resettuble flip-flops and latches.

OR
Draw and explam the features of C*MOS lach.

(0% Murks)

With neat crcuit dwgrams, explan 4 transparent latches. Write the advantage and

dradvantage of cach

g le=5
Draw the diagram o1 4 bit = 4 bit NOR based ROM array, explan the functioning.

What 15 static RAM"? With neat dmgram explain any 3 statie RAM circuits.

0OR
Write a short note on design for testabihiy.
Explam manufacturng test principles in detul
Fxplain the logw verification prmciples

W E e

(12 Marks)

(08 Marks)
(12 Marks)

(1 Marks}
{06 Marks)
{08 Marks)
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Digital Image Processing

Time: 3 hrs. Max. Marks: 104)
Note: Answer any FIVE full questions, choosing ONE full guestion from each module.
Module-1
I o With a block diagram, explain the fundamental steps involved m Digial Image Processing,

(10 Marks)
b. Explain the process of image acquisition using a single sensor. {1 M arks)

£. A common measure of tansmission for digital data isbaud mie (mumber of bats/Sec.). Each
packet consists of byte, & start bit and a stop bit. How many minutes would it take 1o
transmit 8 1024 » 1924 ymage with 256 gray levels using - i) 33.6K boud modem i) 200K

baud modem. {04 Marks)
>
OR
2 a. Explein the components of @ general purpose mage processing system, with block disgram,
= (0 Marks)

b. Explsin with neat diagram, how image 15 acquired using Linear Sensor Sinp. (06 Marks)
¢. Explain the importance of brightness adaptation and discrmination in image processing.
e Marks)

. Explain the process of image sampling and quantization with an example. (07 Marks)
b. Perform histogram equalization of a 10 = 1, 3 - bit image having following distribution.
Plot the input and output histogram,
W Gray level THESEFNERL AR EE
 Number of pixeis | 50 |25 (15| 100 [0 0] 0]
(7 Murks)
¢. Explmnimage sharpening in spatial domain using second order Laplacian denvative.
ity Marks)
3 OR
4 2. Explain the concept of : 1) Gray level slicing i1) Bit plane slicing. (0 Marks)

b. Compute the lengths of the shortest 4-, 8- and m-path between p and ¢ in the image segment
shoan in Fig.l}l{'ﬂ by considering V= |1, 2}.
i_ 3]
@l
ippl1iof!

.2?
L
|

e | Bk —

Agiv revealing of ideniification, sppeal o evaluoior and or cquations wintien e, 42+8= 30, will be meated os maipractice,
fan
-

bk || il == |
|

]
|

il

i

Fig.Qd(b) il Marks)
€. Explain image negative, Determine the negative of a 4 it image shown m Fig.Q4{c). Plot
the histogrum of the onginal image and its neganve,

r

Imporim Mote < 1. O completing your answers, compulsordy drw disgonal cross lines on the remumng biank pages

0 12 4 11
510 4 %
4 . F 5
2 15 B i
Fig.Qdc) i Wiarksp
| of 2
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Module-3
Explmn Homomorphic filiers for image enbancement with necessary equations, blogk
digram and transfer function. (10 Marks)
State the following properties of 2D - DFT,
i) Translation  ii) Peniodicity  ifi) Rotation - #w) Convolution theorem. {84 Marks}
Compare an Ideal Lowpass filter with a Butterworth Lowpass filter. (06 Marks)
OR
Explain with a block diagrim, the basic steps for image filtering in frequency domain,
: i Wl s
Explain sharpening of images m frequency domain using ddeal, Butterworth and Gaussian
Highpass filter {1¥9 Marks)
State and prove lincanty propesty of 2D - DFT. {05 Marks)
Module-4

With necessary equofions and graph. explan the following nowse probability densaty
functions ;

1) Gaussian Noise i1} Exponential Noise  iif) Uniform Noise. (06 Murks)

What is inverse filtlering”? What are its disadvaniages? How are they eliminated usmng

Weiner ﬁli‘ﬁﬁm'-' (UH Mlarks)

Explain Adaptive local nose reduction filter. {h Marks)
OR

Assuming only the presence of noise in an image, explamthe followingmean filters.

1) Arithmetic mean filter, )

1) Geometric mean filer 1 06 Marks)
Apply a3 « 3 median filter for the marked pixel in the image !.]:lnwu m Fig Q8(b) and write
the result of the filkering. .

1] 11 12 13 14 "W
1 @59 45 30 23+ 3R
2% 2 @ W M
N1 2w ViR 12
Fig.QR(bh) it Marks)
Explam the estimation of degradation function using :
i) Dbservation

u) Experimentation. (08 Marks)
K

What is Pseudo color image procegsing” Explain intensity shoing as applhied to pseudo color

HTAEE PROCCSSIng. 6 Murks)

With necessary expressions cxplain erosion and dilation. (08 Marks)

Explain RGH color model. (i Marks)

OR ;

With necessary expressions explam opening and closing operations. List the properies of

openmy and ¢losing operations. (10 Marks)

Write the equations for converting colors from

1) RGB to HSI 0 HSIto RGB. (10 Marks)
R

2o0f2
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
loT and Wireless Sensor Networks

Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from euch module,

Module-1
Define loT. Write un cquation representing actions sad -communication of data at vanous
levels in loT and explain. (15 Marks)
b. Draw a neat disgrmm showing vanous blocks and subsystems of an loT framework
suguested by IBM andd explain in bnef. (10 Marks)
¢. What is the signifieance of MQTT protocel ' 1aT? Explain the functionalities of MOTT
Broker. . (5 Marks)

A0, weill b meated s malproctice
&

" OR o
2 a. With 2 neat disgram, explain loT reference model suggesﬂl by CISCO, (08 Marks)

b. Explain the following functionafitics of gateway at dma adaption loyer.

1) Transcodng .

1) Privacy

i) Security

iv) Data ennchment and consolidation, v ._ (i Marks)
¢. What is Constrmned Application Prajocal (COAP) in loT2 Brefly discuss features of

COAP . {0ty Al rkes )

al cross lines on the remaining blank pagcs.

Module-2 \
3 & Write o peat diagram, showing how the four Jayers of TCPIP suite generates data for the
neiwork and physical lover during internet communication. List various actions that ocoir

ling of ddentificution, appeal 1o evalusor and for cquatiors writion ez, 4248~

dunng transmission of data (08 Marks)
b. Explain various closses of [P addresses Wwith an example for each and also specify tolal
number of bits reguired for Net [D and Host 1D, (06 Marks)
¢. Briefly explain d&’h’:nt types of ¢loud deployment models with suitable examples.
y {6 Marks)
g
3
z | OR
e 4 @ Drawaneat dingram showing various fields of IPv4 header and explain them in detail.
(08 Marks)

b. Dmaw an DODAG data flow graph for RPL network assuming routing nodes at Four mnks
(levels) 0. 1, 2 and' 3 consistmgg of 3. 6, 3 and 6 nodes respectively. Also hst the

limpenctant Note - 1, O completing your answiors, compulonly draw iigon

characteristics of DODAG, (Destination orented directed Acyelic Graph), 106 Marks)
¢, What are various cloud service models explain cach of them with examples. 106 Marks)
lof2
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Module-3
Expluin bow 1o program an embedded devices on Ardumo platform usig IDEY (05 Marks)
Write a program for Arduino controlled traffic Kghts at a road junction with three traffic
lights RED, YELLOW and GREEN 1o be contiolled on each side of the four sides North,
Enst. West and South clock wise path ways. {10 Marky)
Explain how data is read from sensors and dé%iees using
i) ADC analog mput
i) The timers
i} Opemting system
iv) Software serial library

v) The libraries. N (15 Marks)
OR
List out the hﬂn:ruh:hq;& identified by Open Web '}!q:lq:hr.ul:nn Secunty Project (OWASP)
for loT ApphcationsServices. (0% Marks]
What are the five functional components rnqhnmi to secure an loT architecture. Explain then
m bricf. (05 Marks)
Explain lavered-attacker model with pnﬁﬂ-\lmks and sugpest the solutions for mitigating
the attacks onthe layers. (10 Marks)
Module-4
Descnbe the chamcieristics of wircless sensor networks; (08 Marks)
What are sensor networks] With a ncat dingram, tx{dﬂn vanous hardware components of
sensor node, (06 Marks)
Wnite a neatl diagram &nuﬂng the  struchuine of trunseeiver and also explain various
operational states of transceiver. (06 Marks)

Explan following programming pm'hlljkms.
1) Concwrrent progmmming =~
) P  hased programming

111} Event hased ProOgramming. {06 Mlarks)
Whatare the three hmtn.nf' !-nbuh.ly m wireless sensor networks? Explam. {1 Marks)
Explaim vanous optimization goals and figure of merits in WSN's, {08 Marks)
Eguk—ﬂ
Explain low :|ﬂ1}r-:y'bir and wakeup saptepts in WSN's. 106 Marks)
With a neat-diagram, explain working principle of CSMA protocol. (08 Marks)
Explain basiasorking principle of § - MAC protocol, 106 Marks)
OR

What are the factors that influences the design of physical laver in WSN'S? (04 Marks)
Explain in detw] wurlnng principle of LEACH Routing protocol m WSN. (08 Marks)
Write short noteson:

1) Energy I:.fﬁshf Routing

1) Geographical Routing. (08 Marks)

Jofld
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Seventh Semester B.E. Degree Examination, Jan./Feb. 2023
Communication Theory
Time: 3 hrs. Max, Marks: 100
Aaote: Answer any FIVE full guestions, choosing ONE full question from each module.
Muodu
1 Define the following:
(1) Signal (i) Electromagnetic wave (i1} Decibel
{iv) Baschand signal _{v) Modulation i85 Marks)
. Describe in brief history of electronic communication system. (0% Marks)
. Consider three voite signals, each having frequency of 300 - 3400 Hz, which is frequency
division multiplexed wsang 12 kilz, 16 kHz and 20 Hz malog carmicr signal. Hustrate the
resultant spectrum at the ouiput of FDM with the help of functional diagram and also find
the guard band between the channels. 07 Marks)
OR
2 Explain in detail the types of communication channels and modes of communications used
for transmission of data from source to destination, (10 Marks)
. FExplain the different types of propagation technigues/mechanisms that is wsed for
transmission of signals. (18 Marks)
Module-2
3 Explain each of the intemal notse histed below:
(i) Shot noise
(ii) Thermal noise 5 Marks)
. Derive the equations for the following AM power distribution parmeters.
(i) Lover sideband power
(ii) Upper sideband power (05 Marks)
. With a neat functional block diagram, explam:
(i Low level AM Transnutter
(i)~ High level AM Transmitter (10 Marks)
OR
4 Explain in detail the principles of angle modulation in terms of Ving, Vew and Xcdl).
{10 Marks)
Explain in demil the principle of amplimde modulation with AM envelope. time domam
snalysis of AM and modulation index of a given signal. (10 Marks}
Module-3
5 Define Pulse Amplitude Modulation, Explain the process of generation and demodulation of
PAM signal with necessary block diagmms and mathematical equations 110 Marks)
Explain Robust Cruantization with neat block disgram und waveform, i Marks)

An analog information signal at the mput o a p-las compressor (= 255) is positive, with
its voltage level one-half of the maximum value. What proportion of the maximum outpul
voltage Jevel would be produced al the outpul of compressor! {04 Marks)

| ol 2
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OR
Define sampling and obtain the equation of sampling theorem for baseband signal with
necessary waveforms in terms of Fourier transform, (10 Marks)
Define pulse position modulation. Explain with & neal diagram, (he gencration and
demodulation of PPM signals. {10 Marks)
Modyle-4
With a neat block diagram, explain BFSK modulator and demodulator, (10 Marks)
Explain Shannon’s source coding theorem and also obtain the expression for coding
efliciency for M-ary source, 06 Marks)

Consider there are 4 messages generated by a source having their respective probabilities of
occurrence as 11, 1/4, 118, 1/%, Assuming noiseless channel, compute the coding efficiency

ifa binary code is applied for coding the messages. (04 Marks)
0OR
With & neat block diagram and waveforms, explain QPPSK modulator and demodulator.
(10 Marks)
Explam i brief the eror detection and eror comection technique used i data
communication. {10 Marks)
ule-5
List out the advantages and disadvantages of wircless communication, (06 Marks)
Explain i detail the different applications of wireless communications. (08 Marks)
Explain in detal the concept of frequency reuse in the eelular communication system.
{06 Marks)
OR

Explain in bricf the wireless network gencrations with respect to cellular systems. (08 Marks)
List out the different steps involved in allocating cochannel cells and explain in brief.,

(08 Muirks}
Determine the number of cells in clusters for the following values of the shifi parameters
1and j in u regular hexagonal geometry pattern: (i) i=2andj=4  (ii)i=3 and j=3

(04 Marksj

LR
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Nate: Answer any FIVE full guestions, choosing ONE full question from each module.

o 3

=

- p

=l

.. Module-1
Explain briefly EPS architecture.
List the bd\'tlnlngﬁ of OF DM leadin g o its selection for LTE.

OR

jlll Marks)
(0% Marks)

Explain the cellular conbeept briefly, Discuss how interference can be reduced in cellular

communication.
Explain Delay Spread and Coherence Bandwidth

Explain the'basic multicamer transmitter nng recerver with neat block diagram

What is PAR Problem?” Explain the methods used for PAR reduction.

OR

(08 Varks)
108 Yarks)

1 Sarks)
(0 Wiarks)

With a neat diagram. explain SC-FDMA. List out the advantages and disadvantages of

SC-FDM.
Explamn 2 *2 SFBC El;rprnnﬂh m open-loop transmin diversity.

Mod
Explain frame stroetre used m LTE
Discuss the Radw Interface Prodocol lavers of LTE.

; OR
Brietly in downlink transport channel processing.
Discusgthe broadcast channels and multicast channels.

)

g '_H}h’lnin in briel : (1) Frequency hopmg (13 Mult: antenna transmission
"Biscuss the modom acoess procedures in detail.

OR
Explam Cl'mﬂ Quality Indicator{CQ1) feedback.
Discuss the power control schemes used i LTE,

Module-5
Explain the function and services of RLC and MAC layers.
Describe the vanous phases of 51 mobility with neat dingram

OR
Explam RAN procedure for mobility,
Explam the basic approaches for uplink 101 mitigation,

L o ]

(08 Marksj
{08 Marks)

{18 Marks)
(1R M ks

(08 Murks)
(08 Marks)

(08 Marks)
(08 Murks)

108 Yarks)
(08 ¥inrks)

(K Viarks)
(L Marks)

(0 Marks)
(0 Murks)
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Fiber Optics and Networks
Time: 3 hrs. Max. Marks: 80

Note: Amswer any FIVE full questions, choosing ONE full question from each module.

Module-1
Explain Opiical Fiber Communication System, with surtable block diagram. (08 Muarks)
Describe what is implied by the term Photonic Crystal fibér and explain Index guiding
Photonic Crystal fiber with a suilable diagram. (08 Marks)
OR
Explain briefly about Fiber Materials used in Optical communication (0 Marks)
What are the advamages of Optical Fiber Communication” 104 Marks)

A silica optical-fiber with a core diameter large enough 1o be conswdered by ray theory
analysis has a_cere refractive mdex of 1.50 and a cladding refiactive mdex of 1.47.
Determine. 1) The criical angle at the core cladding interface i) The NA for the fiber

Module-4
Explain the D[Ht‘llmhul principles and implementation of WDM Network with diagram.

i

E

£

g
g2
55
A8
e
£ 1) The aceepiance angle in air for the fiber (s Marks)
65
0 Module-2
= 3 a  Explun Linear and Non Linear Scatiering losses in Optical fibers. (0% Marks)
é h. What are the different type,s. of Splicing and explam the lﬁchr:h.]ms for the splicing of
-g. i Optical fibers. _ (08 Marks)
= g OR
_E 3 4 a Witha neat diagram, explain different types of Bending losses in fiber. ity Marks)
e b. Explam the difigrent types of Mechanieal Misalignment between two fibers. (05 Marks)
_E 2 ¢. What are the principal requirement of a Good Connector design (05 Marks)
£ a Module-3
Eg 5 a Exp!a?n.ﬁlef:tmn Recombination and Associated Photon Emission for Darect and Indirect
=3 band gap material {6 Marks)
=t E b. Explain Reach — through ava lanche photodinde, with a neat diagram. (05 Marks)
i = ci "EXplain the Three key transihion process mvolved m loser acton. {05 Marks)
£z
3 OR
E‘ g 6 a Withthe help ofa neat diagram, explam High - Radiance Surface Emitting LED. (06 Marks)
é = b With schemite, explain Reverse brased pim photodiode. (05 Marks)

: ¢.  With a neat diagram, briefly discuss the possible sources of noise in optical fiber receiver
o (05 Marks)
2
E
E (08 Marks)
Explain the Amphiication mechanism in EDFA amplifier, with the help of enerey level
digram. (03 Marks)
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Describe the principles of working of Isolstors and Circulators with a neat diagram,

(08 ")
With o neat dingram, explain the principle of operation of Optical Add / Drop Multiplexers
- an Optical network. i04 Miarks)
Briefly explun the basic operation of a Generie optical amplifier, with a neat diagram.

{04 Marks)

le=5

Explain Optical Fiber Network Evalution, with a neat diagram. {6 Marks)

Explain an Optical packet switched network packet format, with o neat diagram. (05 Marks)
Bricfly explamn Wavelength routing and the selection of a path in @ WDM Nerwork.

(05 Marks)
_ OR
Explain the different types of Optical Networking Node Elements with a suitable dingram.
(18 Mlarks)
Explain the concept of Optical Burst Swatchmng Networks 108 Marks)
L i .
2ol
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Eighth Semester B.E. Degree l:.:nuqiﬂatmn. Jan./Feb. 2023
Micro Electro m“hanlmwum- (MEMS)

Time: 3 hrs, Melax. Marks: 80

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

1 .
k.
2 o
h.
I o
b.
4 B
b
5 &
k.
6 a
b
T K
b,

Explain the difference between microsystem and microclectronics., (08 Marks)

Explain the multdisciplinary nature of microsystem. (08 Marks)
OR .

Explain the difference between MEMS and microsystem. (08 Marks)

Cive atleast fourdistinct advantages of mimaturization of machine device (08 Marks)

_ Mnduﬁ;

What arg the principal applications of mit rosensors and acruators” {08 Nurks)

Describe mdetail about optical sensognd chemical sensors: (I Marks)
OR LA

Explain i dotm! pressure sensors and acoustic waye <hsbrs 108 Marks)

Deseribe the four populiaractuation technigues for micro devices. , (0 Marks)

Muaod
Denve a formula, for estimating the natural frequency uf‘ & micro accelerometer with
neghgible damping effect. {08 Marks)

Determine the equivalent spring constant K and the nun.u-al frequency wy of a cantilever
beam element in 8 microsceelepmeter as shown in FLg'D {b). The beam is made up of
siheon with Young's modulus of 190,000 MPa.

- J il
ﬁ —
. ™ Hmm

L =30004 =107 |, ingsceciio

o4 'H"lhrq.
Fig.Q5(h) (0% Murks)
. OR

Descnbe statie bending of thin plates. {08 Wl rks)
Desenbe the thin film mechanics. {08 Marks)

Module-4
Describe scaling in fluid mechanics with respect to MEMS, (8 Marks)
Deseribe force sealing vector and obtain scaling factors:
i) Acceleration ' i) Time 1) Power density P/Vy {08 Marks)

lof2
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L

OR
Obtain the scaling in electrosmtic forces.
Obtain the scaling factors in
1} Scaling of heat flux ity Sealing in thermal conductivity in submicrometer regime

{08 AMarks)

{08 Marks)

ul
What are the limitations of the height of microstructures that can be produced by bulk
manufactenng technigue? {08 Murks)

Describe the DRIE process. How can DRIE achicve virtually perfiect vertical etching?

(0 Marks)

OR
List the principal advantages and disadvantages of LIGA process. (08 Marks)
Why electroplatingmecessary in LIGA process? 108 Marks)

LA
by 2ofl
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Eighth Semester B.E. Degree Examination, Jan./Feb. 2023
Wireless Cellular and LTE 4G Broadband

Time: 3 hrs. Max. Marks: 100

=

TR

2

Note: Answer any FIVE full guestions, choosing ONE full guestion from cach module.

Module-1
Explain the key enubling features used in LTE design technology 106 Marks)
Explain flat LTE - SAE architecme, (08 Marks)
Explain briefly the multiantenna technigues used in LTE. 106 Marks)
OR
Briefly explain the cellular concept. Discuss how mterfacing can be reduced in collular
COMMunICation. {1 Marks)
With the help of block diagram. explain AMC. {10 Morks)
Module-2
Expluin' the different multiple access system which can be implemented with OFDM
(10 Marks)
Discuss the significance of PAR problem in LTE. Brefly explun PAR reduction technique.
(18 Marks)
L8
Explain SC - FDE system with o principle differcnce of SC - FED performance versus
OFDM. {10 Marks)
Explain open-loop MIMO in spatial multiplexing. {10 Narkx)
Module-3

Discuss the basic prmerples involved in designing the LTE network architceture. (10 Marks)
Explain the different transport chamnels supported in LTE for uplink und downlink_(10 Marks)

OR
Explain the hierarchical channel structure of LTE. 110 Marks)
Explain the H— ARG in the downlink. (10 Marks)
Module-4
Explam in detail the uplink control information. (10 Marks)
Explam m detail about frequency happmg n LTE, (10 Marks)
OR
Explain the functions of H = HRQ in uplink and downlink transmission (10 VMarks)
Dhscuss the power control schemer used in LTE (10 Marks)
Muodule-5
Explamn briefly the functional overview of PDCP and RLC laver. (10 Marks)
Explamn RRC sttes and its functions. (10 Marks)
OR
Explam mobility management over the Sl interface. (18 Marks)
Explain the basic spproaches 1o mitigate ICT in the downlink, (10 Marks)
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Eighth Semester B.E. Degree Examination, Jan./Feb. 2023
Micro Electro Mechanical Systems

Time: 3 hrs. Max, Marks: 100

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

a,
b.

-

Module-1
Analyze the functions of vanous compenents of a microsystem {07 Marks)
List the apphications of MEMS and Microsystems in,
(1)  Space Hardware,
() Aerospace industry, {10 Marks)
Outline the difference between microelectronics and microsysiems. (03 Marks)
ORr
Examine the multidiseiplinary nature of Microsystems design and manufacturing. (10 Marks)
Explain actuation of microdevice components using electrostatic force. (06 Marks)
Explain the need for miniaturization 104 Marks)
Module-2
List the technical issues involvediin the applications of MEMS i biomedicine and write
short notes on biomedical sensors. (16 Marks)
Explain the working principle of electrostatic mivromotors along with the scheniatic of
MICrOrolary motor. (10 Marksi
OR
Explain the working principle of optical sensors with neat schematic dsgram. (10 Marks)
With a neat schematic, explain the working principle of;
i) Plasmma: generator.
(u}  Electrophoretic pumping (10 Marks)
Module-3
Make use of the principle of micro pressure sensor to examine the concept of static bending
of thin plates with special eonsideration to carcular and square plates. {10 Marks)
lop an expression fordamping coeflicient ‘h' and explun the cffect of damping on the
wamplitude of viberation of mass. (10 Marks)
414
Explain the effect of following on micromachmes and devices |
(1) Creep deformation.
{1 Thermal stress i thin plates (1 Marks)
Describe the overview of finite element stress analysis. {1 Marks)
Module-4
Explain scaling in Electromagnetic force (10 Murks)
Derive the expression for the following with respeet to scaling m Rigid Body dvnamics:

(1) Dynagmic [orce
(i)  Power density Fe, (10 Marks)
4]
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OR

Obtain the scaling factors in fluid mechanics. (10 Ma
Find the reduction of electrostatic forces generated by a pair of parallel-plate electrodes
tllustrated i Fig. QR (b) if both the length *L° and the width W™ of these plates are _
by a factor of 10. (04 Marks)

T

Eltcbresabe forter & n'h.uf* rmu rﬂh

Fig. 08 (b)
€ Estimate the reduction of torque required in turning a micrommoer with a reduction of 50%
in the dimensions. (Shown in Fig. 8 (c)). (W6 Marks)
i 1
: e

B s
e | 11
|
|

A mlyuh POIITE.

Fig. Q8 (c)

Module-5
9 a Define the Blkowing

(1) lsotropic etching

(n)  Selectiviry ratio.

(i) Aspect ratio of @ MEMS component
(v)  Ewch stop

ivi  DRIE process. {05 Marks)
b, Wrie shont notes on © (1) Electrochemical eich stop (1) Plasma etching
(m) Electroplatmg (15 Marka)
(] 3

10

2 |

Expluin the fabrication steps involved i the LIGA process with neat diagrams. (10 Marks)
b, Write short notes on .

) Interfacial siresses

far} SLctn 118 Marks)
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Eighth Semester B.E. Degree Examinallnn, Jan./Feb. 2023
Wireless and Cellular Communication
Time: 3 hrs. Max, Marks: 100}
Node: Answer any FIVE fall guestions, choastng ONE full guestion from cach module.
Module-1
1 a Explainpath loss model for free space propagation with equations {08 Murksy}
b. Explain Doppler Spread and Coherence time. (106 Marks
¢. Find a Fraunbholer distance for an antenna with maximum dimension of | meler and
operating frequency of 900 MHz. If antennas have uniy gamn, calculate path loss: (06 Marks)
OR
2 o Explam two ray models of ground refléctions with neccssary equations (1R Murks)
b, Explam cell sphitmg and cell sectoring {1y Varks)
€. Explain statical channel models. (1M Minrks)
Maodule-2
3 a Explain the vanous logical channels used in GSM (08 Marks)
b, List out 1én operations in a call set up in GSM svstem Explain in detanl authentication and
Ciphering mode operations (12 Marks)
OR
4 o  Describe GSM protocals and signaling model with neat dizgram. (04 Marks)
b.  Explain the TDMA heperframe strueture with diagram in detal {07 Marks)
c. Explam steps involved during Intra-BSC handover, (07 Marks)
Module-3
§ a  Explan the basic spectrum spreading operation, (07 Marks)
Explam the generation o CDMA paging ehannels il Viarks
Explain network nodes found in CDMAZOOD wireless svsiem (07 Marks)
OR
6 a Explam with block diagram the generation of CDOMA forward waffic control with power
control for 14.4 kbps wraffic (12 Marks
b, Explam typrcal components of cdmatine network. (0% Marks)
Module-4
T a  Explam the sdvantages of OFDM leadimg 1o as selection of LTE. (06 Murks}
Explam OFDM baseband and passband transmiutter with block diagram {7 Marks)
Compare COFDM and SCFDE {07 Marksi

| of 2
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OR
Explain with block diagram. flat LTE SAE architecture.
Explam peak 10 Average Power Ratio (PAR)

Explain SC-FDE system description.

(07 Mark
107 Marksh

M fe-5
Explan SCFOMA uplink transmutter and recever with neat block diagroms. {12 Marks)
Explam Herarchical channel structure of LTE {08 Marks)
OR
Explam CFEDMA downlink and uplink transmatter with diagram. (12 Marky)
Explam frame structure used i LTE (0% Marks)
2ok 2
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Eighth Semester B.E. Degree Examination, Jan./Feb, 2023
Micro Electro Mechanical Systems
Time: 3 hrs, Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE Sull guestion from each modufe.
ule-
1 & Explun MEMS a¢ 8 microsensor and microactuator with neat block diagrum. (10 Marks)
b. Desenbe the applications of Microsysiems n health, acraspace and consumer product
mdustry. {10 Marks)
OR
2 a. Withaneat figure explan the mle of principle science and engineering disciplmes mvolved
in design and manufictare of microsystm design, (10 Marks)
b. Explain the deference between MEMS and microsystems. 106 Maurks)
€. Give atleast fourdistinet advantages of minuturization of machines and devices. (84 Marks)
Module-2
3 a. Explam fhe working principles of o common surface acoustic wave sensor using
piezoeletine crysial as imnsmission medinm {18 Marks)
b.  Explain the working principle of différent chemical sensor {19 Marks)
c. Calculate the capacitance of o pamllel plate capacitor The two plates have identical
dimensions of L ="W= 1 000pm with gap d = 2um. The airis the diclectric medium. (04 Marks
OR

4 a.  Explain the operating prAnciple of micropressure sensor with required schematic disgrams
and mathematical equations. K Marks)

b. Explain the working principle of -

1) Thermocouplé
it) Thermopiles with relevant mathematical equations. {06 Murks)
c.  Desenbe in detail about the scruation using shape memory alloys. 106 Murks)
" Maodule-3

5 a  Explun‘the concept of bending of square plates with all Fdges fixed. Give cquations for

maximum siress, maximam deflection, stress at the center of the plate and strain at center of
Ih,._:_plm',n:. = it Marks)
Betermine the minimum thickness of the circular diaphragam of a micro pressure sensor
made of silicon ski%wn in Fig Q3(b). The disphezmm has a diameter of 600um and its edpe
is rigidly fixed o the silicon die. The disphragam is designed to with stand « pressiire of
20MPa without ‘exceeding the plastic yvielding strength of 7000MPa. Assume Young's
modulus, E = 190.000MPa and Pofsson's ratio, V = 0,25,

oL . Fig.Q5(b) {06 Marks)
I:n:ptn_lp- theyinput nformation 1o FEA and autpul m stress analysis from FEA along with
equalids. (08 Mirky)
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OR

Denive an expression for the frequency of the vibrating mmsss (B Marks)
Determing the equivalent spnng constant K and the nanral frequency @, of a cantilever
beam element in o sccelerometer shown in Fig Q6(h). The beam is made of silicon with a
Young's modulus of 190,000MPa.
i
Lsicoohm  M=iomp
lll "1 Evokh Sec e
R
FigQ6(h) (06 Marks)
Wnite shon notes on Thin - Filmmechanics. . (88 Marks)
Module-4
Derive the expressians for sealing Acceleration a time tand power density P/V,, of a system
i mxtion by using Tnmmer force scaling vector. {18 Marks)
Derive the expression of scaling in electnerty. (08 Marks)
Denve equation for the effective heat flux, considering gas flow in a micro — channel,
(04 Marks)
OR
Estimate the reduction of torque required in tuming a micro mirror placed in & switch if the
dimensions are reduced to 50 percent. Assume the dimensions of micro — mirror are
represented as in Fig Q8(a), 1 - thickness, b — height of the mirror and ¢ - width of mirror.
Fig.Q8(a) (04 Marks)
- Explain scaling in electrostit forces with respeet to MEMS, (08 Marks)
Write short notes on
1} Secaling of heat flux
t) Scaling in thermal conductivity in sub micrometer regime
tn) Scaling in effect of heat conduction in solids of MESO - and micro — seales
Giive reguired equations. (08 Marks)
Explain lotropic and Anisstropic Etching process of Bulk Micro manufactuning. (08 Marks)
Explain the DIRE process and advantages of DIRE process compared with plasma etching.

(08 Marks)
Give compansen of wet versus dry ciching process in bulk micro manufacturing. (84 Marks)

OR
Demonstrate production of cantilever beam by surface micro-mochining technique.
(10 Marks)
Explun LIGA process used in micro manufacturing. {10 Marks)

i-l:nf"llii
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2023
Technological Innovation Management and
Entrepreneurship

Time: 3 hrs. MWax, Maorks: 100

Nove: Answer any FIVE full guestions, choosing ONE full question from each module,

1 ‘&
b,
-
A
h.
e,
l a
b.
.
4 a
b.
(3
£ 4
b.
[~
i a
b
Q.
T R
b,
&,

Maodule-1
Explain the vanous functions of Mmagenent, (0T Marks)
Describe the varous rafesof o Manager. (07 Marks
Distinguish between Management and Admimistration. Drow the diagram for ime spent in
administrative and managenal functions at different levels. (i Marks)
OR
D fine planming. Describe the imponance of planning: i Marks)
Explam sl the steps in Rational Decisvion nuking with a nest dgram. (1 Marks)
Citve the differences between programmed and non-programimed decisions i Markss
Maodule-
Explain the span of management convept ils meanmg and mmportatce. {5 Marks
Define committee. Explain the different types of commiliees 15 Marks)
What 15 Recruitment” Explun the steps in the selection process, {10 Mairks)
OR
Write about the requirements of effective direction, (05 Marks
Discuss Autocratic, Democratic and Free rein Leadermship styles, (08 Marks)
Explain the meaning of control. Write the benefits of control. (84 Muarks)
Module-3
Explain the meaning of social responsibility. Describe the social responsibilites of Business
rowards consumer and commimity it Marks)
What i Soctal Audit? What are its benefits and Limitations” (07 Marks)
What is Corporate Governance” List the benefits of good Corporate Governance. (07 Marks)
OR
Define Entreprencurship. Explain the different types of Entreprencurs. {08 Varks)
Explain Entreprencunial development exvcle in7 Marks)
List and explam any five characteristics of an entreprencis 165 Marks)
Maodule-d
Define Family Business. Explain the charactenstcs of a family owned busmess m India
(07 Mirks)
Explain the vanous types of family businesses (07 Marks)
Write the contributions of family businesses in India Also explain the stages of
development of family business. ribh Murks)
1of2
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OR

Explain the ways of generting business idens, {18 Mariks)

Explain how o identify o busiess opportunity it Maris

Explam the concept of Financial Feasibilities i Yarksy
Module-5

What s the purpose of a Business plan? Explam. Also write the ressons for preparing o

business plan. {1F7 Marks)

Why do some busimess plans fuil? Explan. 07 Marks)

Explain the following terms:
1} Venture capial

ml Angel Investing 108 Miarks)
OR
Explain the six stages of venture capital financing a5 identified by Tvehjee and Bruno
(% Marks)
[Nscuss the steps in PERT network analvsis technique. Whit ane its advantages? (08 Marks)
Last dafterences hetween PERT and CPM. (04 Marks)
T E &
2of2
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2023
Digital Signal Processing

Time: 3 hrs. Max, Marks: 100
Note: Amswer any FIVE full guestions, chousing ONE full question from each module.
Module-1
_'E 1 a Suteand prove cicular time shifl property. i1 Murks)
_§ b.  Find the 4-point DFT of the sequeénce x(n) = Cos | a4 Sin{En I;uﬁ.c lnearity property
- L ]
é (08 Marksi
2 ¢ Consider 4-pomt sequences xin) = Cos | E? Lo<sn<}
F ol
= hin}=2"; h<n<]
;— Compute circular convolution. Using i:unn.'_m.fﬁc gircle method (06 Miurks)
OR
2 o Stae and prove Parseval's theorem i Murks)
b. Find 6- point DFT of the sequence
¥nl=n: O0spnss
) I8 Murksi
=i. otherwide
¢. Find the IDFT ofthe DFT X{K)= {6 -2+-32, =% =2- 2 il Murks)

3 8 Consider a FIR with filter whose impulse response hin) = |3, 2, 1. 1} if the iput s
)= (128 3 20 =] =2, =3 806, -1, 2. 0.2, 1}, findahe output using over lap ndd
method assuming the length of block as 7. P10 Marks)

b. Develop Radix- 2 DIT-FFT algornthmand dmw complete signal flow graph for N = 8
' {0 Mk

OR
4 n Find the sutpul vin} of a filter whose impulse response i hin) = {1, 1, |} and the input
signal 1o the filter isx{ny= {3, - 1,001, 3, 2.0, 1. 1. 1}. Using overlap save method
(10 Marks)
b, First five point of the Eight point DFT of a real vatued sequence is given by
=10, xM¥=21=-1
Alij=2+ 27 xidj=10
(2= -4
Determine the remaming points. Hence find the onginal sequence xin) using Decimation m
frequency FFT algonthm. (10 Marks)

Ay nevdaling of idmiificstion, appeal b eviibomor and o éouatiom wriien e, $148

-

Module-3
§ a. Lt the different types of windowmg fechniques uséd in the design of FIR filters. Wnite the
analytical equations. draw the magnimde response and show the largest side lobe value
below the de mpgmitude. 108 Sarks)
b. The frequency response of an FIR filier is given by
Himy =" (14 |.Beas3m+ 1.2 cos 2o+ (.5 cosm)
Determune the coefficient of the mmpulse response hin) of the FIR filter 104 Marksi

Py Mok 0 1. € conmpleting your answors, compulseniy i dinpol oo lines o ihe semainiing Bk pases
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10

Determine the coefficient K., of the lattice filter comesponding w FIR filter
l

system function Hizi=1 + 27" + iz"'. And also draw thedlattice structure.
OR

Determine the filter coefficient han) for the desired frequency rosponse of a Lowpass
rs given by

e o Fowgl
IIJ{“' b= 'i JT.4 4

0 —<WER
4
Find hin) and also frequency response Hiw) using Hamming window. (18 Marks)
Obtain the cascude form realization of system function ;
Hiz)=1+5"+227" + 227 (05 Marks)
Realize the following function in Direct form,
Hizj= |'I+—lr"-:r"'!1+l?"—.{':l (5 Marks)
2 A /
i 3
Discuss the general procedure for IR filierdesign using Bilinear transformation. 06 Marks)
An analog filter is given by H {s)=-— -5-+ﬂ.'] Obtain digital R Gler using bilinear
(4000 +16
transformation method. Digital filter is 1o have resonant frequency o, = Emd:’um. 108 Marks)
Compare FIR and 1R filter. 186 Varks)
ORrR

Design a Bumerworth digital low pass filter with the following speerfications
1) 3dB attenuation at the passband frequensy of 1. SKHz
1} 10dB stopband attenuation af the frequency of 3KHz
i) Sampling frequency of 8000Hz (10 Murks)

[
e

, : = 4
A system 15 represented by a transfer function Hiz) isgiven by Hizj=1+ ——-

1) Droes this Hiz) represent a FIR or IR filter? Why'!
u) Draw direct form — | and Direct form ~ 11 realization by showing all differencis
exjuations? (10 Marks)

Explain [EEE floating pomnt formats using

1) Single precision format 11 ) Double precision format (08 Marks)
Duscuss briefly multiphier and Accumulator unit in Digital signal processor hardware units.
(0= Slarks)
Draw the block diagram 1o TMS320C3X floating point digital signal processor. (08 Marks)
OR
With block diagram explain Digital signal processor based on Harvard architecre
08 Mk
Convert the Q-15 sipned number to decimal numbers.

B LITOTOTEIO000010 ) O 10000 LELOT 1010 104 Marks)
Explan the basic architecrure of TMS320C554X used in fixed point Digital signal
PrOCEssOr (10 Marks)

L iz ul: E w
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Fifth Semester B.E. Degree Examination, Jan./Feb. 2023
Principles of Communication Systems
Time: 3 hrs. Mlax. Marks: 100

Note: Answer any FIVE full qguesiions, choosing ONE full question from each module.

Module-1
I oa With proper necessary cquations, esplam the time domam and frequency  domam
expressions for an AM wave. Outline the wavelorms and specirum (08 Varks
b Explain the generation of AM wave using swiching modulator with neat block dingram and
relevant equations. I8 Marks)

¢ An audio frequency signal 10sin2=i3000) 15 used to gmphitude modulate o camer signal af

S0sin 221071 ). Assume modulation indes as 0.2 Detenmine

i Side band freguencies
(i) Amplitude of cach sideband.

() Band width reguired. (04 Varks

OR
7 4 Whatisa coherem detector used for DSB SC? Why it is so named” Explain its working with
a neat block diagram. What can be the prablems m a coberent detecior? (08 Marks)
b Compare and contrast standard AM, DSB-SC. SSB-SC and VSB-SC (af least 3 pamnts in
gachl IS Morks)

o equations wiitlen eg, 4248 © 50, will be mesivd o malpuichce.

When the modulation pereentage is 75 an AM transmitter produces 10 kW, How much of
this is carrier power? Determine the percentage of power saymg 1| the carrier and one of the

i cliigisnl erves Taes om the remabining blank pages
£

Aoy vevenlinig of identificatis appenl ko evahior aml

sidebands were suppressed before transmission ook place 107 Marks)
Maodule-2
1 &  Fromthe fundamentals deduct an expression of WHEM and plot s friequency spectrum
{10 Narks)
b What i frequency modulation? Deduet the expression for a marrow band M signal
Represent a narrow band FM signal with neat phasor digram {8 Marks)

¢ A FM signal has sinusoidal modulation with W =15 kHe and modulation mdex [ = 2. Using
Carson's  rule  determine  the  transmmssion handwdth and  deviation  ratio

Assume Al'=T3 kHz (12 Murksy

OR
4 a  With relevant mathematical analysis and block diagrams show the reconstruction of message
signal from FM wave usmg PLL i1 Marks)

1
=

Explam the generation of FM wave using a neat block diagram and necessary equatons
(I Marks)

¢ A Carnier is frequency modulated by o sinusoudal modulsting signal of frequency 3 kHe
resulting in 4 frequency deviation ol 1 ke
(1) What s the bandwidth occupied by the moduloed waveform™?
(i) IF the amplitude of the modulsting signal s increased by a factor of 2 and Hs
frequency i lowered 1o | kHz Determune the new bandwidih (04 Vjarks)

Importani Maode 1 1. U completing your answers, oompiclsorily

| ol 2
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b
What 15 thermal Noise” List out differem characteristics of thermal Nobse,
Whar Is white noise” Deduct the power spectral denstty and auto-correlation
RC-Low pass fihered white Nowe, Also find the Notse equivalent bandwidth for
ared show s relutionship with normal bandwidth i
Explain the applicability o pre-emphisis and de-emphasis with respect to FM system.

(B Varke
K
Dieterming the FOM for o DSB-SC recever I8 Marks)
Pretermine the FOM for o standard AM receiver (08 Marks)
Explam caprure effevt and threshold effect with respect to FM receiver (4 Marks)
Module-4
What are the sdvantages of digital modulation technigues over analog” i04 Marks)
What 1s sampling theorem? Explain sampling with neat sketches and equations. What are the
challenges faced with Nyguist eriteria of sampling? (8 Marks)
What s Flat top sgmpling writ PAM. Explain the same with neal wavelorms and derive the
equatin for at-top sampled PAM. (8 Marks)
OR
What s multiplexing and why it 15 required m communication” Explain the working of
TN wath neat block diagram. (08 Marks)
What 15 pulse position modulation? Explain the generation of a PPM wave with nem block
diagram and necessary wavelorms 8% Marks)
What is aperture error in PAM? How o minimize 117 104 Mlarks)
Module-5
What 15 Quantzaton™ Why it is required i digital communication? Explain symmetric
quantizer of mudiread and midrise tvpe. (08 Marks)
With neat block diagram, explam the working of PCM system (08 Marks)
What 15 companding” Explain different laws of companding (04 Marks)
OR

What s Quantizatwn nowse? Derive the expression for (/P signal 1o Noise Ratio of o
Quantizer. Consider o sinusoidal modulsting signal of amplitude AM  which uses all
representation kevels provided  Calculate the (SNR )y for the OFP of quantizer of the above

signal (08 Marks)
What s Delta modulation” Explam the same with block dingrams. {06 Msrks)
Wirite o note on Vocadens {1k Viarks)

2o
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Fifth Semester B.E. Degree Examination, Jan./Feb, 2023

Information Theory & Coding
Time: 3 hrs. Max. Marks. [1H]

Note: Answer any FIVE foll guestions, choosing ONE full yuestion from cach moduie.

]
i Module-1
E 1 a Defing the followmgs
E: 1) Entropy
: (1) Information rate
?i (i) Self information i Marks)
& b A hinary source 8 emitting an mdependent sequence of (08 and s w ith probability of P and
qx 1-P respectively. Plot the Entropy of this seurce versus P (0 P<1) 106 Viarks)
EE ¢ For the first order Muarkov statistical model shown in Frg. Q1 e). Compute
=3 (i) Probabtlities of each state.
i () His)and His ™)
[ =
- %
.-_Fi £ N = [ s
25 o
£ E o
4 LS G
E E J:I-Jl:‘\_'_ y
dE-\. g . P —
&8 Fig. Q1 (¢} (8 Marks
-
=5 2 u  For the first order Markof¥ model shownan Frg, Q2 (). Find
8 i Entropy ol each state
o () Enteopy of the source
E g (i) Provethot G, =G, =H
EL 1
EE Assume P(1)= P21 = P31 = -
s :
=B P W
:i; - - g 3w
£ 5 — i
8 o
FE Fig Q2 ia) (12 Marks)
EE b, The international Morse code uses a sequence of dois and dashes 1o transma letiers ol the
L

English alphabels. The dash represented by o coment pitelse that has i durationd 3 units and

-

. | - :
the dot has a duration of | wnit. The probability of o dash 15 = 0l the probability. of

oecurmence ob a dol

(1) Caleulate the miormation content of a dot and a dash

tm Caleulate His) m the dot-dash code

{iny  Assume (hat the dot lasts | msec

Which is the same time mterval as the pause between svmbals™ Find the avernge mie ol

I oMl M LrAnsImISsHn (NN Ylarky)
| ol

livipaartiaie Bl |
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Module-2
Construct a binary Shannon encoding algorithm for the following
S=IABCRE]
P=:04 025 0,15 0,12, 008§
Also compute the code Efficiency
Whitt s prefis of 4 code and explain with example, Y
Construct o Temary code using Huifman Encoding algorithm for the source grves

robabilities and move the composite symbolas low as possible

[Symbol . |A /B |C|DIEF |G |

Probbalies (1 [ (11|11 | T

L 13 13199 37|

Adso T the code etficency (08 Marks)
(4111

Check the following codes given i Table (1) dre mstantaneous or not with the help of KMI.
| Symbials | Code A | Code B | Code C

A I 0| 00
~ B[ 10| 10 il
C_| 10 | w0 | 10 |
o T T O T
& [ T | 1er1 | o110 |
Tuble (1) (09 Marks)

Design a source Encoder using Shannon encoding algonthm for the miormation source
shown i Fig 4 (b Compute the average output bt rate and efficiency of the code for

M= Assume* = [ |

2
s
o Tl Tt/ 3y
:.II|1I_ - _\_{_I_-. =
Frg 034 thp (11 Marks)
Module-3
Deline the followings
i Chanpe! mstrix,
(i Jome probabiliy matns.
(i) Input entropy
vk Outpul entropy (08 Varks)
What 15 mutual miormation® Prove that IIX. Y ) =0 (08 Marks)

Derermung the capaeny of the channel shown in Fig Q5 (¢)

= - e
N T F e
i -hi' — =
I "y --#'--_ 1
- T I —— .
A ——
= :F" =
N x g "
\ e g
S
Ay
L ' -
-1 i
] - —— E3
Fg 05 1¢) (4 Alarks
24
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[ 0.6
Consider a chanmel matrix, ]"["".-.‘]= 0.2

02 nz:

L
with P(X )= Fﬂ}i;h=|’{h1l=i

Find HUX), HOY ) HOX Y0, Y and H[:’F-{- |

=N
U = -
¥ A
e, s
E
v .
=P
o
W = e o
Lt r b
- -
=
g
T
-
el -

Fug (e (b
Explamn Hinary Erasure channel,

Module=4
Define the folkowing:

{1 Hamnung weight,

i Hammng distance
(i) Mmimem distance.
For a if; 3) Imear black code, the parity malrix is,
o0 1]
P=i0 1 1}.
|1 1. 0]

{1} Obtam the generator matre
iy Wrie all possible codde words

ISECS4

=T N'S
TE ASSOCAITIO
B‘Iia?:i-.m o T AMAHA
R, PG, FALMRATTI
i'.'.'ﬂ-[il.L{:.rE ri LN ZERING
LIEAARY, BLIAPUR.

e

(i Slarksh

The noise charseteristic of a channel as shown i Fig Q6 (b Find the copaciy ol a channel
using Muruga's method. Assame v, = 1500 symbols'sec

(1R Marks)
il Slarks)

ik Sarks)

(it} I the received code vector R =11 1 0 10, deteet and cormeer the smgle error

{iv]  Draw the encoderand syndrome ealeulation hlock dingram

(R

{14 Marksi

A Generator polynomial for a (15, 7 evelic code 18 gix) =|+ 5 +x"+x +x

(1) Find the code vector for the message Dix)= '+ 5 =1 using encoder cireuit
(it} Draw the syndrome calculation circwit and  find the syndroime of the fecerved

polynonmial

pix)=l+n+x" #x"+x" 5" Fx 5T

Mention the advamages and disadvantages of error control codmg

fold

Vi Ninrks)
Q04 Alurks)

50



Module-5
9 a. Consader the (3, 1. 2) convolution encoder with g, = 1 10, gz, = 101 and g+, = 111
(i BDraw the encoder diagram,

i) Find the code word for the message sequence (1O vsing generator matnx

it o,
(i) Find the code word for the message sequence (11101} using transform doms
approach, {16 Niarksh
b What are eonvolution codes? How i is different from block codes i04 Marksd
(R
1 The (2, 1, 2) convolution encoder shown in Fig Q10
i1 Draw state tronsition table

il State dogram
() Draw the code tree and find the encoder output produced by the message ( 110)
L) Construct a Treths diagrom and find the encoder putput produced by the messags

R
— — SE— I:I
— — I 55 —.h_\_‘"
[ = 1 { =
— A5 FF H“ﬁ*' S
o et — g % P
|||___ — e ———
Fig Q10 120 Marks)

dold
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Time: 2 hrs. |

| | | | Question Paper Version : D -

Fifth Semester B.E Degree Examination, Jan./Feb. 2023
Environmental Studies

(COMMON TO ALL BRANCHES)

INSTRUCTIONS TO THE CANDIDATES

Answer all the hundred questions, each question carnes one mark.

Use only Black ball point pen for writing * darkening the circles.

For each question, after selecting your answer, darken the appropriate circle
corresponding to the same question number on the OMR sheet.

Darkening two eireles for the sume question makes the answer invalid
Damaging/overwriting, using whiteners on the OMR  sheets are sinetly
profibited.

— o — L= —— —_

2

'ﬂmri{i_lz'nl\'mmnwnml doy 1= held every year on
a) June 57 b) Oclober 2™ ) Aprl 22 d) Nevember 17

Crzone laver thickness s messured in
i) mm bioem ¢ Debson unit di 1k

First of the major environmental protection acts 1o be promulgated in India was
n} The Water Act b} The Air Act
) The Environment Act dy Noise Pollution Rules

Biue baby syndrome is causes due o

a) Manganese b} Crromn e Selver d i Mirie
World Farth’s day is annually celcbrated on

a) April 22 by dume 5™ ¢y January 1" dy May 17
The most important fuel used by nuclear power plant is

) L1235 by LI-238 cp LI-245 dy U-244
Which of the following is & biotic component of ecosystem?

a1 Fungi bi Solar ligh

¢} Temperature d) Humadity

Abiotic component includes
al Soil b} Temperature
¢} Water di All of these

YWersiom = [ -1 ol B

[Minx, Marks: [0
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12,

13.

14,

15,

16,

17.

19,

20.

1.

11,

The word “Emvironment™ is derived from

al ':':;TH]{ b French

) dpanish d} English

Which of the following is absorbed by green plants from the stmosphere?
1) Carbon dioxide b} Witer

¢} Nutrients d) All of these

South Adrica ts loading exporter of which minem|”

u) Copper b} Miamond

¢) Sadver d} Gold

The word *sustmnable development” came into existence in the year,
a) 1992 by 1978 ¢) 1980 d) 1987
The other word of landscaping 1s

41 Reduction by Restemiion

£} Kemoving wopsail d) Restore

Cloud seeding with silver wdide is based on the

a) Bergeron process b} Colhision-coalescence process
o) Both o and b d) None of these
Environmental pollution 1s due to

al Rapid urbanization b) Deforestation

¢} Afforestation djaand b

The hiquid waste from bathroom and kitchen is called

al Sullage b) Domestic sewage

e} Sterm waler d) Runaft

RO means

ah Bivehemical Oxyvgen Demand b ) Chemical oxvgen demand
¢ ) Biophysical Oxypen Demand d) All of these

Which of the following source is surface wuter?

i) Springs b} Streams

¢) Deep wells d) All of these

Which of the following is biodegradable?

i) Plastics by Domestic SEW AR

<) Derergents d) aande

Hizring sounds known o cause

il Mental distress b ngh chokesternl

e] MNenrobogical problems d) All of these

Which of the following element make e-waste hazardous 1n nowre?
wh Land by Cilss

¢} Plasac db Iron

What s the hazardous pollutant released from battenies?

a) Apsenie b Banum

¢) Cohalt d) Codmium
Viersion - D -2 of 8
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2%,

6.

7.

8.

19,

RILE

I.

4.

What is the term used for reuse of sewage shudge”
a) Compost by Sahds
¢} Biosolids di Sludge

Reduction in brightness of the famous Tay Mahal is due 10

a) Cilobal wanming b Air perllution

¢) Ozone depletion d} Afforestion

E.LA. can be expanded as

a) Environment and Industrial Act b Enviromment of bapact Activitics
¢} Environmental mpaict Assessmiril d) Environmentally tportont Activity

Organie Farming i3

) Farming without using pesticides and chemcal ferilieer
ki Enhances bisdiversity

¢) Promotes soil brologieal actvary

d) All of these

Bic-remediation means the removal of contaminants from

al Sml b) Wastewaler

¢} Groundwater d) Both soil and ground water
Plants use gas Tor photosynthesis

) Cygen b Methanc

o) Nitrogen di Carbon dioxide

What s the maximum allowable concentration of fTuorides in drmking water?
a) L0 mg by 1.25 me!

o) 1.50 mg/l d) 1,75 me'l

Forest nich area in kamataka is found in

a) Western Gihats b Bandipur

e} Nagarhole d) Mangalore

In geosynchronous orbit altitude of the satellite 15 abou

a) 16,000 kms b 10K ks

¢} 30,000 kms d) Nome of these

The Air {Prevention and Control of Pollution) Act was enacted in the year.
a) 1987 b 1981 c) 194 dy 1984

Kudremukh tran are mme. Kamataka wis ¢losed due 1o
a) River pollation and threat to biodiversity

b Land encroachment

¢ Radioactive hozards

d) Senous health hazund

(i the eve of Gandhi Javanthi which andolun was launched by our Honorable Prime
Minister

a) Swedeshi bi Sarvashikshana Abhivana

¢} Suvamagrama d) Swach Bharath

Version -[-3of %
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A5,

b,

2

38,

19,

40.

41.

41,

43,

45.

47.

An miemational agreement signed m the year 1987, o proleet stratosphenc ozone &
known as

i) Montreal protocul b} Kyvoto protogol

&) Earth summit d) Nowe of these

The explasion of First Atormie Bomb was done m Hiroshima and Nagasaki in
il 19 by 1986 c) 1945 dj 1947

A dangerous pesticide which has been reported 1o couse physical deformities o people of
Keerala and Kamataka states

a) Endosulfan b Fluondes b DOT d) Doxygene
Viesible portion of EMR ranges between

i) 04 < (L7606 pm b) 103« 125 um CPEU = 4 pm d) None of these
Dhutn representation i Raster data s by

a) pinel b1 points. hines and polygon

¢ ) latiude and longitude d) none of these

I wiaiter Preatment, slomos used for

al sufiening b} congulaton ¢} filimtion d} disinfection
The Kamataka State Pollution Control Board ( KSPCB) was established in the vear,
a) 1974 b} 1982 ¢) 1973 dj 1983
Which of the following is not o pant of the hydrologieal evele?

a) Precipitation b} Infiltmation

¢} Tmnspiration dj Perspiration

First [nternastionsl Earth Summin was hold at

whUUSA b} Russia

¢} Rio-de-Janeno d Johannesburg

Which among the following hus highest percenmge of calonfic valuc?
a) Anthracie b} Peat
¢} Lignite d) Bituminous coal

Nitrogen fixing bacteria exists in
al) Leafl b Stem
£l oot d) Flower

The twio major components o cosVSiom ane

al Adiabatic and lsotropic b} Ecologic and climatologic
ch Cvelic and bionlogic d) Abionue and biotic
Cieothermal enerpv is a

a) Heat energy b Wind energy

<} Curren! energy d) Solar energy

Ihe v erage life expectancy around the world is currently.

) Decreasing b Incressin g

¢) Stabilizing d) Net changing

Version = D -4 ol &
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Thic universal declaration of Human Rights was proclaimed by the LIN #n the year

a) 1946 by 1947

£h 104K d) 1949

The objective of Integrated Child Development Service (1CDS) are

al Immunzation b) Health check up and referral services
¢t Pre-schoal non formal educaton d} All of these

81,  Which of the following is 8 possible producer m an ccosystem”

al Animal b Plants ¢) Humisn beinygs diFish
52, The largest reservoir of nitrgen in our planct is

a) Dxeans b} Biosphere ¢} Atmosphere d) Rivers
53 Indis has the world s largedt share of which of the following

a) Manganese b)Y Mica e) Copper d ) Diarmond
%4, Identify the non renewable source of energy from the following

a) Coal b Fuel cells ¢ ) Wind power d} Wave power
35 Which of the following termmologics s not associoted with the venical structure of

forest”!

) Canopy b Undierstory ) Forest floor d) Fiest Moor
86,  Which of the following 1s cause of class of biodiversity”

a) Habutat degradation b} Invasion of non-native species

¢ Pollution d) All of these
57, Airpollution from automobiles can be contralled by fitting

a} Electrostatic precipitator b) Cyvelone separator

¢) Wet collector d) Catalytic converter

58, When the solid waste consists of large amount of organie matier and i the miisture
content is hugh. which of the fallowang methods of treatment will be ideal?
i) Composting b Palletizing
¢} Incineration di Recyeling

59, Chemobyl Nuclear Disaster occurred in the year

a) 1984 by 1953 ¢l 1986 d) 1987
60. The primary cause of acid ram arcund the » orld is

a) Carbon dioxide b)) Sulphur diexide

¢} Carbon monoxie dy Ozone

61.  Futrophication is
a) an improved quality of water in lakes
b a priscess in carbon cyele
e thee result to sccumalation of plant nuirenis m waler bodies
di a water pun fication technique

6. Prumary consuaimer is
al Herbiviires h) Camivores
¢ Macro consumers dy Omnivores

Version-D-50l 8
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4.

65,

fir.

67,

LB

.

7l

72

73

74.

75

76.

Which wmong the followng 5 a chimang feror?

i) Pressire b humidity

¢ ) emperiture d)all of these

Biodiversity can be broadly clossified info how many types?

)2 b chd dj4
Flotspol greas have

a) Low density of biodiversity b} Unly endangered plants

¢h High density of hol springs d} High density of biodhiversity
Abaut " ofthe eanhs surkice s covered by water,

ah 53% by 19%% <) T1% d) 90%
Delorestation means

) preservation of forests b destruction of forests

¢ menocrop cultivation db agneulure

When did Natonal Disaster Management Authority formed?

&) 2000 I} 2005 £) 2010 d)2015
Disaster is an ¢veni artsing oul of

4 result of hazand event b causes ofhazard event

o) capses of disaster evenl dy all of these

The scientihic study of eanthquake is called
) sersmugraph b sesmology
¢} both i and b i) pone o these

“Minomota Disease™ s caused due 1o
i) Lead by Arsemc o) Meroury o ) Cadmmm

Altemative eco-fnendly fiel tor automaobiles s

a) Petrol by Diesel ¢) UNG d) Kerosenc
Population explosion will cause

a) Biodiversity b Stress on ccosysicm

¢ ) More employment d) None of these

Which of the following is having high population density?

a) India by China e USA d) Western Futope
Demography s the study of

i) Ammals behaviour b} Populution growth

ch River d) MNone of these

Forest are called a=

al Adr purifier b) l::El-'l‘.ﬂ_Iungs £) Oxygen reservinr ) UO; absorbers
Which of the tollowing is the facihity that the urban people enjoy!

a) Bener guality of ar bi Better communication access

¢} Large land ot cheap rates d) None of these

Version <[ - 6 ofR

Y




78.

.

au-r

81,

LR

LER

87,

§9.

920.

91.

Which uf the following s an air pollutam™

a) Carbon dioxide bl Oxvgen

¢) Mitrogen db Particulate matter
Cvoto toxic and expired drugs are disposed ol by

a) damping b) autoclave

¢ ) indimeration d) chemical dismfection

The colour code of plastic bag for disposing of microbial labomtory culiure waste

a) Black b Red

¢} Blue o) White

Among the fresh water avanlable in the earth the percentage of surfiiee waler i boul
a) 5% by 0%

c) 545 ) less than 1%

Hepatitis 15 coused by

i) Profosoa b Viris

¢1 Bocteria d) Fungus

In Indin groundwater resources are rich in

a) Mauns ol nver Kaven and Knshna b The Deccan plateou

¢ The Gangetic plams di The plains of Netrvat and Kuapila
The required iron content in dnnking water as specified by BIS 15

a) 300 mgd k) 30 mgl ¢l Ympl dj 030 mg/t
Muolasses froom sugar indistry 1s usod 10 generate

a) Biodesel b1 Hydrogen

¢} Brocthanol d) Biomethanol

Wind FFanms are located m

a) River basin b Pluin arca

¢} Hilly aren d) Valley arca

Bhmass consists of

a) Lignm b} Hemi cellulose

¢) Cellulose d) All of these

MNatural gas contains

a} Carbon dioxude b Hydrogen

¢) Methane d} Nitmgen

Anti tobacco day is mentioned on

a) 31" May by 307 June

¢) 317 July c) 317 August

Population explosion will couse

it) Socw-Economic Problens b) Food Scarainy

¢ Energy cnscs d} All of these

CilS stands for

a) Creostationary Interact Sector b} Geographical Infenmation System
¢} Geotechmeal Informution Sociery d) Creothermal Investigution Site

Version -2 -7 ol 8
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92.

93.

9d.

9.

7.

1on,

18CIV59

LPC s o nextore of

i) M oamd HsS b} (i dnid B

¢} Propane and butanes d) Methane and CO»

The Tiger Consery ation Project was siamted in

#) 1973 b) 1975 c) 1981 d j 2000
Thee leader of "Chipko Movement™ 1s

a) Sunderlal Bahuguna b) Medha Patkar

o) Vandona Shiva d} Muhatma Caindhi

Which of the following is the source of Fly-ash?

a) Veheular exhaust b) Sewage

¢} Thermal power plant d) All of these

The permissable range of pH for dnnking water as per the Indian Standard 15
al b 9 bl 6.5 10 8.5

¢y B RS d16.5t0 7.5

Woiter logging i a phenomena in which

a) Water pattems are rotated

b} Soil root zone becomes suturated due 10 over irrigation
¢) Emsion ol sol

d) Soil degradanion

Carbon content s higher in

u) Living matter b Soil

¢} Walter d) Atmuosphere

Springs muuns

a) Surtice water b Atmosphere water

¢) Both (a) and (b) d) Girownd water

Bio-rervediation means deliberately introducing micro organisms w break poliutanis
it} Soil b} Waste water

¢} Ground water d) Both soil and groundwater
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SCHENVE
USN ﬂ' T 1_|—| I I —| I8ECSS

Fifth Semester B.E. Degree Examination, Jan./Feh, 2023

Electromagnetic Waves
Time: 3 hrs. Muox. Marks: 100

Nete: Answer any FIVE full questions, choosing ONE full question from each module,
Muodule-1

I a The three vertices of a triangle are located at Al6, —1, 2}, Bl-2. 3 -4 and

Cl=3, L 5) Findii) R %R, (1) Area of triangle i Marks)
b. Define Electric ficld intensity. Derive the expression for elecirie ficld mlensity dug 1o
infinite lme charge (10 Marks)

¢ Given the electric lux density D = 0.3 %amC / m® in free space
(1) Fmd I al point Pir=20=25 .4=9%"),
(1h  Find total charge within the sphere r = 3
() Find totalelectrie Mux learing the sphere r = 4 i Marks)

(OR
I & Four ientical 3nC (nano Coulomb) charges are located at P{l. L 0), PA=1, 1, 0],

Pil=% -1 0)and P{I. -1 0) Find the electric fisld intensity E at L L 1)

(10 Mlnrksh
b Infinite uniform Iine charges of 5 nC/'m lie along the (positive and negative) xand v axes in
free space. Find F ot P (0, 0. 4) (04 Marks)

€ Deline Coulomb’s law. Make use of this to find the force on ) Given that the pein
churges Q =50pC and Q. =10pC are ocated at (—1, 1, =3)m amd (3. . O)m

respectively. [y Vlarks)

e=2
3 a  Explain Gauss law applicable to the case of infinie line charge and denve the relation used
(I Mlarks

b, Evaluate both sides of the divergence theotem for the lield D = 2xva, +x'0, C'm’ and the
rectangular parallelepiped formed by the places x = Oand 1, v = Dand 2 and 7 = 0 and 3

(08 Vaiksj
¢ Given the potental field V = E.r'y.- —5z and poit P-4 3 6). (1) Pind potential V a1 P
(1) Field miensity E. (i) Volume charge density p, 104 Murks)
OR
4 Compute the numerical value for divD at the pomt specified below
ﬁ:!:xyz—y::ﬂ. +{_v."z-2:3.-:|_|. + x va, Crm’ i P.{2. 3 -=1I) 102 Marks)
b, Show that Eleetrie field is a negative grnchient of potential iR Murky)

¢. Let E=ya, Vimat a certain instant of time and caleulmie the work required to move & 3¢
charge from (1, 3. S)uo (2 0, 3) along the stright line segment Jainng
i 3 5wl 3 5w o SHw( o 3)
Gid L 3 Siedl & Nwl 0 Nwl o 3) (08 Marks)
I ol 3
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solve the Laplace’s equation for the potential ficld w the homogenous region between the
two concentrie conducting spheres with radii 'a’ and “b" such that b=a, if potential vV = 0 ai
r=buand V=Y atr=a Also find the capacitance between two concentric spheres

(10 Morks)

State and explain Biot-Savant law applicable to magnetic ficld, (06 Marks)

Calculate the value of vecior current density in a reciangular coordmates at P.{2, 3, 4)0f

H=x"za, -y xa 104 Marks)
OR

State and llustrate unigueness theorem, (08 Muarks)

Delime Stoke's theorem Use this theorem (o evaluate both sides ol the theorem for the field
H =h:}.:i. ~3ya, A'Mand the rectangular path around the region, 2<x <3, -1<y=|
2 =1 Let the positive direction of ds be o, {12 Marks)

Maod
Obtam the expressien for magnetic force between differential current elements. (06 Marks)

Derive the boundars conditions o apply 1o B and H at the mterface between two differem
magnet e matenals, 10K Miarks
The pont charge O = 18nC has a velocity of 5« 10" m/s in the direction
a. =060, +0.75%, +0.304,
Caleulate the magniude of the force exerted on the chage by the field.

{1 R==3a, +4a. +6a, nil

(i) E= -3, +4u, +6a, kV/m

(i) Band E actmg together (0 Marks)

(4]04
Find the magneteation in a magnetic matenal, where
() p=18=x10" Hmand H=120Am
() i, =22, there are B3 107 atoms/m’ . and ¢éach atom has a dipole moment of
45«10 Am
{iy B=300uT and 3, =15 i Marks)
Let permittivity be 5 pH/m in region A where x <0 and 20 pll/m in region B, where x> O
If there s u surfaee current density K=150a, -200a, A/m st x = 0, and If
1, =306, — 3008, + 3008, A'm Compute

M tinh H., fimy [H, (iv) [Hyoy (08 Marks)
State and explam Faraday s law of electromagnetic induction (06 Marks)
! -5
List and explam Maxwell™s equations m pomt and integral form, {08 Marks)
2of3
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b.  The time domain expression for the magnetic field of a uniform plane wave travelling in froe

space is given by,

Hiz.t}=a,25¢cos1 257 = 10" 1- K _2) mA/m.

Compute

(1) The direction of wave propagation

(it}  Operating frequency

(i) Phase constant

{iv) The time domain expression for electric field Eizt) staming from the Maxwell's
equations

(v} The phasor form of both the electric and magnetic fickd. (10 Marks)

For silver the conductivity is o = 3% 10" S/m_ At what frequency will the depth of penctration

be | mm. 102 Marks}

OR
State and explain Povaling theorem and write the equation both in point and mtegral form.
i1k Nlarks)

Simplify the value of K to satisfy the Maxwell’s equations for region - 0 and p =0 if

D= 10xa, --4:!;1 +kza, uC'm’ and B=2a, ml (6 Marks)
A plane wave of 16 GHz frequency and E = 10 Vim propagates through the body of sal
wuter having constant g, =100, p =1 and s=100sm Determine attenimtion constant,
phase eonstant, phase velocty and witrinsic impedance and depth and penetration, (06 Marks)

LR
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GEBESIGHENE

USN | | 1 | | 18ECS6
Fifth Semester B.E. Degree Examination, Jan./Feb. 2023
Verilog HDL
Time: 3 hrs Max. Marks: 100
Note: Answer any FIVE full guestions, choosing ONE fiell guestion from cach module.
Module-1
1 a Explam typical design flow for desigming VILS1 circuit using the Now chart. (08 Murks)

b 1} A 4-bit ripple carry adder (Ripple — Add ) contims four 1-bat full adders (FA) Define the
module FA. Do not define the miemals or the termnal hst Define the module Ripple
Add. Do not define the internals or the tecminal hst lostaptiote four Lol adder of the 1vpe
FA in the module Ripple-Add and call them fal). fal. fad. and fal
u) Deline the module 15, using the module'endmodule keywords. Instantiate the modules
MEM, Se, Xbar and call the nstances mem|, sel and Xbar |, respectively. You do nol
need to defline Lhe infernals. Assume thai the module 15 has no termimals. (i Wlarka)
¢ What are the two styles of sumulus apphications? Explam each method in briell 06 Marks)
0OR
2 o Explamn the trends in HDL. i0d Varksh
b, With a hieranchical diagram of'a 4-bit npple carry counter, explan the design eerarchy
(10 Marks)
€. Whatas the difference between a module and & module mstance” Explam with an example.
i Marksg
Module-2
3 a  Describe different methods of connectimg parts to intemal signals 116 Marksy
b, Explan S display, 5 monitor, 8 finsh and 8 stop svstem tasks with examples (0% Marks)
¢. What are the basi components of a module? Explam all the components of a venlog
module with a neat diagram (0 Viarks)
OR
4 o Declare the ivllowing varmbles in verilog
1} AnB-bit vector net called a - m
1) A 16-bit hexadecimal onknown number with all x's
) A memory MEM containing 256 words of 64 bits cach
v} A paramcter cache-stre egual to 512 {04 Marks)
b, With example explam dilTerent types of lexical conventions (0% Marks)
¢ Write verilog deseription of SR latch. Also write stimulus code (I8 Marks)
1
8 o Write a verilog datallow description for d-bit full adder wath carry lookahead {1y Marks)
b, What woukl be the output ol the followmg
a= 4010, b= 4'hl1111
1] a&hb (1) akd&h (i) &a (v} a>>] (v) a=>>|
(vi) y=12la}| {vit ash (vili) 72=1n.b i Marks)
¢.  What re nse, fall and Turme-olT delays? How they are specified in verilog? (06 Murks)
ol 2
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OR
A full subtractor has three 1-bit inputs x, y and z {previous borrow) and two 1-bit outputs
Dy Di_ﬂ'_m*nq:h and B {Borrow ) the logic equations are
D= XYZ+XYZ+XYZ+XYZ
B= XY +XZ+YZ {06 Marks)
Wrie verwolog description using dutsflow modeling. Instantiate the subtractor inside &
stimulus block and test all possible combingtions of inputs X, ¥ and .
IMscuss the Andior and Not gates with respeet 1o logic symbols, gate nstantiotion and truth

table. (1M Murksy
Design AND-OR-INVERT (AOT) hased 41 multiplexer write verilog description for the
same and 18 stimulus. {08 Marks)
Module-4
Explam the follvwing assignment statements and non-blocking assignment statements with
relevant examples i Marks)
Write a veriolog program for 8-to-1 multiplexer using case statement. (08 Marks)
Giave 1he differences between tasks and funct lons 06 Marks)
OR
Lxplam sequential and paralle! blocks with examples. it Marks)

Design a negative edge-tnggered D-llipflp (DUFF) with synchronous clear, active high
(I-FF clears only at & negative of ¢clock when clear s high). Design a clock with a

peniod of 10 units and test the D-Mhp (08 Marks)

Wite veritlog program to call a function called cale-parity which computes the parity of a

32-bit data, [31-0] Dato and display odd or even parity message, (06 Marks)
Module-5

Wrile a nole on
i} Force und release
i) Defparam statement
1l me scale

) file output (B8 Marks)
Write a note on verification of gate level nethist. - (04 Marks)
With a neat Now chart explain computer Aided lome synthesis process. (08 Marks)

OR
What 15 logie synthesis? 104 Marks)

Interpret the following verilog constructs after logic synthesis,
1h The assign statemend
ith The if-else statement
urp  The case stutement
vl The always statement (10 Marks)
Write RTL desermption for magmitude comparator. i Marks)
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