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Please check whether you have got the nght questlon paper f T
N.B: 1. Question No.1 is compulsory.
2. Attempt any three questions from remaining ﬁve quest:ons
3. Assume suitable data if necessary and state it clearly
4. Figures to right indicates full marks. o

©.1. Solve any five A T O A SR OY S 3 o SrF20
(a) State and explain the four fundamental subspaces for an m x n matrxx of rank 5 g e
(b) The distribution function for a random vanable Xis.. :

l1—e2, 2>0
Fiz) = { 0, otherwise

Find 1) the density function ii) the probablhty that X > 2
(c) Define and explain following terms as related to estxmators
i)Bias ii) Variance iii) Ef’fic:lency iv) Conslstency gt :
(d) State and explain the properties of autocorrelanon sequence (functlon)of stauonary process.
(e) Let x be a random vector with mean ,ux and autocorrelatlon R, Show that y = QT x transforms
X to an uncorrelated component vector y if Qis the elgenmatnx of Ry.
(f) State and explain Kalman ﬁltenng problem usmg underlymg state vanable system.

Q2. (a)Find column space. and null space of matrlx : : Cos £ ' E. : 10

2 010
A=|-12 01
3 01 4

(b) Explam Gram Schm1dt orthogonahzatton procedure and state its applications.
(c) “Iif Aand B are nx n matrlces and AB—O then etther A=0 or B=0.” Is this a true statement?
Explam w1th example s ~

=

Q3. (a) State the 1mportant propertles of P SD Determme the PSD of a zero mean WSS process
xmiwithr,() ='al ;-1 <a< 1.
(b) Explam the Kalman ﬁlterlng algonthm using suitable equations 10

Q4. (a Let x{n] A + w[n], n = 0 1,...,N — 1ltis desired to estimate the value of a DC 10

level Ain WGN w[n] where w[n] is zero mean and uncorrelated and each sample has variance
=7, Consider the two' estlmators

L A= N ¥ Lo ol
ii- A - EIOH’EIN"II

2

Find the mean and variance of each estimator. State whether these estimators are unbiased .
Which one is better according to variance?
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(b) Consider the multiple observations x[n]= A+w[n]n=0,1, ...,
Determine the CRLB for A.
Q.5 (a) Consider following random processes . : ¥
i) X (t) = A where A is a random variable umformlﬁlls "buted,between (kanﬂ 17
i) X[n]= A cos(wn) where A is a Gaussian random vauab‘qu W :
Determine whether these random processes athSS orn

(b) The exponential density function is given by fx(x) el f";g-'{
functlon Let x1and xzbe two 1ID random vanabie y with
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N.B.: (1) Question No. 1 is compulsory.

(2) Solve any three questions from the remaining five questions

(3) Figures to the right indicate full marks

(4) Assume suitable data vyherever necessary, with proper justification.

Q.1  Attempt any 5 questions [20]
a) Explain three operating windows in optical communication.
b) Define — Group Velocity Dispersion (GVD)
¢) What is fiber Bragg grating? Explain its application.
d) Explain self-phase and cross phase modulation
¢) Compare stimulated Raman scattering and stimulated Brillouin scattering.
f) What are the three topologies used for fiber optical network?

Q2 a) Explain different phenomena responsible for signal degradation as the light [10]
wave propagates through an optical fiber.

b) Explain working of vertical cavity surface emitting laser. [10]
Q.3 a) Lists properties of solitons and explain Loss managed solitons in detail [10]

b) Lists the advantages of optical amplifier also explain the working of EDFA. [10]
Q.4  a) Explain dispersion compensating fiber in details. [10]

b) Explain first passage model and blocking model for statistical wavelength [10]
routing network.

Q.5 a) Compare SONET and OTN network. [10]
b) List and explain different Light path topologies, and write the equations for [10]
number of wavelength needed to support the traffic and router ports
required.

Q.6 Short notes on: (Attempt any two) [20]
a) Optical MEMS
b) Unidirectional and bi directional WDM system.
¢) Metro network
d) Optical switching.
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Q.1 is compulsory.
Answer any three out of the remaining five questions.
Figures to the nght mdmate marks.

Bwr e~

Q1 Solve any four out of five

5 e IR e ¥ e K
Wt At RGP e G T T
Ly, St

a. Compare the LMS and RLS algorithms P& SRS AN
b. Comparison of Short Time Fourier Transform qnd Wa\(elqt ‘I‘ra.nsform Ll
¢. What are the performance measures for QRS. d"eteqt:on" 38 g
d. State the concept of Multi Resolution Analys@lMRA) 1131 '
e. Describe with suitable diagram adaphve echo eanqgl@r ol
10
10
3a. Describe hard thresholding a.nd sotﬁhrezshbldlgg foz wawe]et“baseﬂ denommg Also explain 10
speckle removal using wmze’fqt trans‘}‘aqn RS SEFE T X
Explain one method of QRS sepaighon m an EGG sg,gna‘l m déta:l 10
10

FIR filter

A " Flgm'e A.A“daptiue System for unknown system modeling

.~ ‘\.,’__

; smgfe—wqg‘hﬁdapnve filter y(n) = W. x(n) to perform the system-modeling task,

Seq.lpﬁm }MS aigonthm to implement the adaptive filter assuming that initially
4 \’Kﬂﬁaﬂd }1"‘ 0 5

h) Mmaaprm filtering to obtain y(0), y(I) ¥(2), y(3) given that

s d(0) —Jt -'d(i) 2;d@2)=-2; d3) =2

> x(O)E 0.5 rxm = L x@)= .23 =],

< S Comrnent on the system thus modeled.
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With mathematical concept discuss the Yule Walker method for AR mﬁde‘Is 2 ".}‘“.

-X IR A
= N I el
— _\

Discuss various sources of Ocular artefacts in EEG signals. Explam the methods forxemovai and
control of ocular artefacts in EEG signal "

expression for MSE and Minimum value of MSE. - _'\ :

\\ \, SR ;. i
- 3

Describe Welch Method and Bartlett method of Power Spectmtﬁ Estunatm

T ‘1

5
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(a) Question No.1 is compulsory

10 (b) Total 4 questions need to be solved
(¢) Attempt any three questions from remaining five questlons s
(d) Assume suitable data wherever necessary, justify the same i

¥ '>10 ¢ i .3‘: x":__ i'hhz. ‘5" ) y !
f‘ o 5 lLa  Explain the concept of FTTP. ST Fr SIIPIPEEDLT S I8k
: Lb  List down the Major threats to telephohe'jindus,txy in fec_en't years. - P S
5 e CompareVoIP VA VS, S8 RS T
Ld  Specify how IPTV is dlfferent from the tradltlonal TV : A N
2.2 Explain how EVDO works‘7 Compare EVDO w1th Wl-—Fl & R AN, s “ [10]
2.b  What is Internet of Thmgs‘? How does IoT works" _ -8 o & .' (10]
3.a  Explain the concept of VPN and 1ts 1mplementatlon m Layer2 and layer3. [10]
3b Draw the functlonal archltecture TISPAN NGN and explaln [10]
‘ 4a Explam the how Multl-Protocol Label Sw:tchmg (MPLS) transfers the data using  [10]
l label sw1tch1ng ' - ey .
4.b < 4Explam m detall the challeng_es_ _of FMC m NGN [10]
5.a LlSt out the challenges m the Mlgratlon of PSTN to NGN. [10]
_ - 4 AN .What is the role of control and mgnalmg protocols for NGN? Explain the [10]
% workmg prmc:ple of Dlameter protocol
: 6 ~"Dlscuss - 3 G
3 a. IDs used in TISPAN NGN (5]
b Impact of usmg IPv6 in NGN. 5]
: . AAA. 2k [5]

d erelme NG technologles 5]
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(1) Question No.1 is Compulsory.

(2) Attempt any 3 questions out of rest.

(3) Figure to the right indicate full marks.

(4) All questions carry equal marks.

z

0% N

A Canteen wants to design database with respect to the four
dimensions, customer, Food items, category and bill.

Design tables with assuming suitable attributes and normalize the
database.

Define primary key, foreign key with its importance in database design.

List Primary and foreign key in each table of above tables.
Draw Star schema and Snowflake schema for above design.

Explain difference between star schema and snowflake schema

Define Big Data. Explain various characteristics and issues in Big Data.
Define Functional area Information System. Explain Information system
For Human Resource Management.

Define relational database. Explain its advantages and disadvantages in detail.

Explain Computer based Information System with its types.

Explain various threats to information system.
Explain Data Warehouses and Data Marts with its characteristics.

Explain Pervasive Computing and the technologies that provide infrastructure
For Pervasive Computing.

Define Business Intelligence. Explain Business Intelligence applications for
Data Analysis.

Write short notes on any two
Transaction Processing System
Enterprise Resource planning
E-Commerce
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