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CN.B. - (1)-Question No. 1 iz compulsory.
(2) Atrempt any three guestions from remaining, -
- (3) Al questions carry equai raarks, N
(3) Assume suitable data wherever necessar Y. '

Q1| Answer any four of the following :- et
a) | Explain the fundamental steps in an Image Processing System, v | (5)
b) | State the properties of Discrate Cosine Transform. LW {5}
¢} | Differentiate between spatial and tonal resolutions. . N {5)
d} | Justify # It is difficult to segment poorly illuminated imsges. » i-'\*’ (5}
@) | justify © Butierworth lowpass filter is preferred to ideal iowPas‘:\‘ﬁﬁer {5)

0.2 | a) | Perform Histogram Equalization on Gray level distribution shown m ;he table. Draw | {10)
the histograms of the orlginal and equalized images. : o :

Gray Levels 0 1 2 3 q -]
No, cmeels ] 100 | 250 | 100 300 J.Ea'{l*w olo|o

b) Eﬂscuss advantages of homamorphlc f‘Itenng Blio . axplain the- steps of (10} |
‘hemomarphig fikaring with the helpot & ‘neat: b!oc?,msgram S

Q.3 | a) | Define segmentation. State different methods baqed on similarity. Explain any one (10}
method with example. y , . ;
b) | Using Hough's Transform, find line passing th@ augh the maximum number of points {10}
given below:- LA .

(3.4), (0-4), (1,4), (6,12), (4,1}, (1.5,0), (-2.2), {-1,-3), {3,-2)
Q.4 | a) | Consider an 8 pixel line.of Gray scala d;na {10,11,15,13,15,57,54,51} which has been (10)
uniformly quantized with 6 bit accurag cy. Construct its 3 bit IGS code. Compute rms
error for the decoded 1GS code. -~

b} | Draw and Explain block diagrarr*‘i:‘;r’JPEG Encoder and Decoder. ' {10}
Q.5 | a) { Apply FFT slgorithms to the ;mws and columns of image segments shown and cbtain (13)
2D DFT. Show the Butterfly diagrams
i ' MEEERE
113 {23
116 |4 |1
172 [1 |1
b} lculate Hadamard Transform of following image. (08}
2 |1 12 11
12713 ]2
2 3 14 13
‘ ; i12 713 2
Q.6 | Write shiort notes on any three of the following:- {20)
' a} LDWT

by |“Region Filling
&5 Vector Quantization
i~d) | Opening and Closing operations on binary image
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N.B.

1) . Question No-1 is Compulsory.
2) Attempt sny Three (03) Questions from remmmng Five (05) Questions. P
3) Assume suitable dnts where ever necegsary. U
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Q.1

L

Attempt the following Questions(anyd) N

a) What are the advantages of optical fiber commmucatmn? ;m\_

b} Cormpare siep Index Fiber and graded index fiber? ‘ -

¢} What do you understand by double heterostructure? State its, 1 gnltaﬁons
- @) Explain the different types of losses in optical fiber com.mmgcatwn

e) What is Optical Transport network (OTN)

f) Define Bacdwidth Distance Product

Q.2(2)

Explain any one of the fiber fabricotion process with naate d.mgmm -Compare the different
methods of fabrication

Gafth wn Lh th th n

Q2()

A silica optical fiber with core diameter large encugh m“‘m: conmdered by ray theory has a care
refractive index of 1.5 and cladding refractive index* @#"1.47 Determine ~(1)The critical angle
(i)The NA (iif)The Acceptance Angle \ -

h

Q2@

Explain a the application of Optical Amphﬁers dor the EDFA give details Avchitechure with

possible configurations and power conversion efiiciency end gain

Q:3(a) -

Explain the differant types of losses in upuca]f- ber commundcation ,Give the various factors
responsibie for optical signal atenuation &Xjispersion

Q.3(b)

Compure the electricel and optical bapdwidth for an optical fiber communication system and
develop relutionship between them . {7V

Q3

Name five commectors used in opni.al fiber comrmmication, Siate the differsmce between
coliplers and connectors o

Q.4(a)

Define the quantum efﬁc:e:ncy and responsrvﬂy of photo detector, Derive the cxpressmn for
responsivity of intrinsic phnjo ‘detector in terms of quanturn efficiency of the device and
wavelength of the mcu:lem mdmnon, Determine the wavelength at which the quantum
efficiency and responsiviiv'are equal.

Explain with block sphiématic of optical fiber soliton transmission system with optical solltun
pulses (i)collision ofiwb golitans {ii)Four stable solitons at safk separation distance.

Difference between-following term in context with optical communication(i)Qptical Source
&Optical Detegiin® (u)Cuhcrent and Non coherent optical transmission -

Describe the Sfructure and nperataon of OTDR with illustration of possible back scatter plot
from = fiber utider test.

Explam, tm term protocol and Internet protocol(iP)using OSI reference model discuss
implemuniation aspect of the (ISONET{ii)DWDM

Exp}t.m with components & typical WDM link and some perfunnance measurement parameter
ofnszr interest

rWutc short note on(any4d):

. (a) Optical Coupler and Application
A (bYNearest Neighbor & Long Distance Link power Budget

{c)Optical safety &Service Interface
{d)Optical Switches

20

(e)Structures for InGaAS APDs
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Q.No 1

G.No 2

Q.No 3

Q.No.4

G.No.5

Q.No.6

R~ Wl — ETRX— (RSGS.

ohofis

-
TDec -2ols QP Code : 5985
(3 Hours) ~=——fTotal Marks : 80
Instructions to candidates Marks
1) Q.No. 1 is compulsory.
2) Solve any 3 questions from the remaining 5 questions.
3) Figures on-right side indicate full marks.
Besralion T, 0 LT hoyrs Mox. Marks - §©
a) Explain the various Connecting devices used in computer 05
networks.
k) Explain bit stuffing and unstuffing with respect to HDLC., 05
c¢) Explain CSMA/CA method of random access. 05
d) Compare TCP and UDP. 05
a) Explain the ISO-OSI| model of networks with the help of neat 10
diagrams, _
b) Explain the sliding window ARQ used for error control. 10
a) Explain the various station types, Configuratioris, response 10
modes and Frame formats in HDLC.
b) Draw the TCP header format with the heln of a neat diagram. 10
a) Explain circuit switching, packet switching and message 10
switching.
b} Explain how routers use link state routing algorithm to create the 10
routing table. :
a) Listthe various options used in the IP datagram and explain 10
each in brief,
b) Draw and discuss the Ethernet frame format. 10
Write short notes on
a) Guided and unguided media, 05
b) Open loop congestion control. 05
¢} PPP Header format 05
05

d) Network topologies,

——x —
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N.B.

: (1) Question no. 1 is compalsory.
~(2) Salve any three questions out of remaining five questions.
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(3 Hours) _ [ Total Maris :80

(3} Figures to the right indicate full marks.
(4} Solve one complete question together,
(5) Assume suitable data wherever necessary.

1. Attempt any four from the following:-

[

(a}
(b)
(c)
{d)
(e)
. {a)

(b)

. (a)
(b)
. (a)

(b)
(c]

What are the advantages of SVM over the conventional Sine wave PWM? Explain. 5
List the merits and demerits of online and offline UPS. 5
Explain regenerative braking for DC motors. _ 5
Explain in  brief the effect of suurceinductance in single phase fully contrelled 5
bridge rectifier.

Explain the concept of UPS and give classification of UPS system. 5

Explain clearly the steps invelved in Space Vector Modulation for three phase 10
voltage source inverter. '
A single phase full-wave mid-point converter with freewheeling diode as shown 10
below in Fig. Q2(b) is supplied from a 120V, 50 Hz supply with a source inductance
of 0.33 mHenry. Assuming that the load curreat is continuous at 4A, find the
overlap angle for '

(i) Transfer of current from a conducting thyristor to the commutating diode,

{ii) From the commﬁtating diode to a thyristor when the firing angle is 15

degree.
L Thyristor Ty
i 4 : .
I/j =7
d i *
e (Mu Diode {Dg) N

:"’"_

l .
Fig.Q2 (b)
Derive and 2xplain the state-space model of Buck converter. - 10

Explain the PI (Proportional -+ Integral) control of DC-DC coaverter with the 19
help of neat diagram. :

Derive the expressions for output voltage and current for a singie phase fully 8
centrolled bridge rectifier with source inductance using equivalent circuit.

What are SMPS? Give classification and explain any SMPS circuit in detail. 6
Draw and explain the battery charging circuit involving power electronics system. §

[ TURN OVER
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5. (a)

{b)

4 Write short notes on:

(a)
()
{(c)

2 QP Code : 5939

A separately excited DC motor is supplied froem 230V, 50Hz source through a 10
single-phase half wave controlied converter. 1ts field is fed through single-phase
semi-converter with zero degree firing angle delay.
Motor resistance = 0.700, Motor constant = 0.5 voits sec/rad.
For a rated load torque of 15 NM at 1000 rpm and for continuous ripple-frae
current, determine:

(iy  Firing angle delay of the armature converter

(i) RMS wvalue of thyristor & freewheeiing diode current.

(iii}y  Input power factor of the armature current.
Explain various methods of speed contral for 3-phase induction motor. 10

Comparison of fly-back and forward converters used in SMPS.
Power electronics applications in induction heating.

Slip power recovery scheme for induction motor using
©ramer Drive below sub-synchronous speed.

-~ o ~2

i
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N.B.

1) Question No. | is compulsory
2} Solve any three questions from remaining questions
3) Assume suitable data if necessary

1. Solve any four of the following . {20)
(g} Explain predepasition and drive in steps in diffusion process. )
{b) Classify and discuss in brief the types of Thin Film Deposition methods. -
{c) What Is Hall effect? Enlist Important glectrical perameters for which measurement i
required befare device processing begins.
{d) Explain the need of isolation in VLS! and list the methods to accomplish it?
{e) Explain SOI fabrication using bonded SOI and smart-cut method,

2.
(a) Explain Czochralskl method for Sificon crystal growth. What are iis advantages? (10)
{h) What do you mean by Class of a ¢clean room? Give the steps in a standard RCA cycle during
wafer cleaning _ ‘ (10)
3. .
{a) Explain Solld source diffusion system with neat dizgram. Also give one example of each
source for P-type and N-type diffusion. . (10}
(b) Explain High K and Low K dielectrics with applizaiion of each. {05)
{c} What ar€ the basicreactions In formation of 513, In dry oxidation and wet oxidation?
 gxplain where these meth.ccis are used during MOSFET fabrication process. {05}
4,
{a) Explain the fabrication process sieps along with vertical cross-sectional views for CMOS
inverter using N-well process (10)
(b} What are the different types of design rules? Draw layout of 2 input NAND gate as per
lambda (A ) based deslgn rules (Show units in lambda). {10)
5, ‘ . :
fa) Enlist important eiectrical parameters for which measurement Is required_before device
processing begiris. Also describe the experimental setup for the Four Prabe method for
resistivity measurement with the help of a neat diagrarm . {10)
(b) Explaln the difference between SO Finfet and bulk Finfet? {03)
{c) State advantages of Finfet devices avar single gate MOSFET devices. Also draw cross-
sectional views of different multigate structures. . (07)
6, Write short notes on any three of the following : ‘ (20}

(a} MESFET Fabrication
{h] Carbon Nanotube Transistor
{c) 501 Technology

(d) Parametric tests and Functionailty tests for IC testing
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1) Question no. 1is compulsory
2) Solve any three from the remaining five questions.
3) Assume suitable additional data if necessary.

Q1  Answer the following questions. ' (20)

a) With the help of an example explain periodic task. List and explain the

various types of tasks in an embedded system.

b) With respect to power, performance and cost state and explain the
associated design metrics for an embedded system.

¢) What are interrupts and explain the factors that contribute to intzrrupt
response time in a system. ' :

d} Explain the structure of typical C source program for ARM based target
processor. Typically list the various data types along-with memory size
supported by a C compile:r

Q2 a) What is a task and various states that a task can.lie in for an embedded
environment. (10) .

b) Explain briefly the problem of pricrity inversion and mcchamsm to prevent -
the same. (10)

- Q3) a) State and eﬁcplain ﬂﬁc criteria for tatks schcdnﬂabili’ty and explain various
scheduling mechanisms. ' (10)

b) Explain briefly the register structure of Cortex-M3 architecture along-with
the function of various special registers. (10)

Q4) a)Distinguish between & Cortex — M3 and M4 architecture and explain
brleﬂy the interrupt struernire of M3 architecture, (08}

b) Expla;m the opevation and significance of followmg MicroC/OS —1I
functions.(Any Three) | (12)

©a) OSInit(y; b OSSemPendg); & OSSemPost(); c¢) OSTaskCreate();
d) OSMhboxPost(); & OSMboxPend();

QS) aYWrite a brief note to bnng out the compansmn between Cortex — M3, A8
and R4 architectures. (10)

- | Proe
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process/task communication tools like pipe,

b) Explain the various inter- :
mailbox, message queue and semaphore used by an RTOS environument. (10)
(20)

Qé)" Write short notes on (Any two)

a) Serial communication standard RS-232 and. cojmparison with RS — 485.
b) Low power features in Cortex — M 3 architecture.
¢) Black box and White box testing.

-,—-—**'—""_'_‘3( —_—
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