Total No. of Questions : 8] SEAT No. :

PE-2596 [Total No. of Pages : 4

[6583]-127
T.E. (hformation Technology)
THEORYCOF COMPUTATION
(2019-Pattern) (Semester - V) (314441)

Time: 2%2Hoursg] [Max. Marks: 70
Instructions to thercandidates :

1) Attempt Q.4 0rQ.2, Q.3.or Q.4, Q.50r Q.6, and Q.7 or Q.8;

2) Neat diagrams must be drawn wherever necessary.

3) Figuresito the right side indicate full marks.

4) Assume suitable data if necessary.

Q1) & Write aformal definition of a.RegularsGrammar?“Explain Chomsky

Hierarchy of Grammar. [6]
b) Convert the following Leftiviear Regular.Grammar (LRG) into Right
Linear Regular Grammar({RLG): [6]
G={V,T,S, P} wherelV ={S/A,B,C}, T={0,1}, S={S} and Pare
givenas
S->B1|A0|CO
B->B1|1 ¥
A->Al|B1] COJJO’/‘
C > A0 4
c) Derivedthe leftmost and rightmost derivation forythe string “ibtibtaea’
using following Context Free Grammar (CFG). [6]
S->NCtSTiICtSeS | a
Cwxb
OR

PT.O.



Q2) &)

b)

Q3) 3

b)

Simplify thefollowing CFG (Context'\Free Grammar) [6]
S->aSa|bSb|e|A

A->28A |e

D->b|bD|e

Convert the CEG(Context Free Grammar) with productions [6]
S->bA|aB

A ->DbAAlSS|a

B ->@BB | bS}b

to/Chiemsky Norma Form (CNF).

Write a‘short note on the Pumping Lemmafor Context Free Language.

6]

Construct a Push Down Automeata(PDAj) for accépting language
containing odd length palindromie aver X={0, 1}. [6]

Givethe Context Free Grammiar (CFG) generatingthelanguage accepted
by the following PushdowmALtomata (PDA) [6]

M =({p, q}, {0, 1}, {Z,, X}, 6,5 Z,, $) when 5 Is given by
3(a, 1, Z) — (0, XZ)
3(q, 1, X) — (g, XX)
5(a, 0, X) = (p, X)
(g, €, X) = (9, &)
3(p, 1, X) — (pFe)
3(p, 0, Z2)— (. Z)
Definethefollowing termswith example. [6]
1) “wPushdown Automata

INh,~Post Machine

|
>

OR
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Q4) &)

b)

Q5) 8

b)

Q6) a)

b)

Q7) 8

b)

Construct a Push Down Automata/(PDA) that accepts the following

language. L ={ a@b"|n>=0} [6]
Design aPost Machine which aetepts the string with an equal number of
asand b's. [6]

Congruct aPush Down Autormiata (PDA) for alanguage L ={a'b* |[n> =0}
[6]

ConstructaT uring-Machine (TM) for checking if aset of parenthesisare
well formed: [6]

Write'a.short nte on : [6]
) (" Church-Turingthesis

i)  Multi-tape TM

Exptan the power of Turing Machine over Pushiown Automata. ¢[5]

OR
Design aTM to compute proper subtyaction-of two unary numbers. The
proper subtraction function f is-¢efined@s’follows: [6]
f(mn) =m-n if m=n
=0 otherwise

Construct a Turing M achive to-aceept alanguage L = {a™' b" | n> =0}
[6]
Write ashort note on Universal Turing'Machine. [5]

|
V

Write Short note on':;: ’ [6]
) Un-decidakzle,lgroblem
i)  Measuring Complexity

Let HALT, TM ={where M isaTM and M halts.orl inputw} . Prove that
HALT TM Isundecidable. [6]

Definethefollowing. [9]
1)%..«NP Hard Problem
i) NP Complete Problem

OR
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Q8) @ ProvethatA__, isadecidablelanguage. [6]
A_., ={ | BisaDFA that accept%)ﬂz!ut string w}.

b) Write ashort note on Normal F@r%s of Boolean Expressions. [6]

c) Write ashort note on NP Cogm leteness of SAT Problem. [9]

583]-127 4 .
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Total No. of Questions: 8] SEAT No. :

PE-2590 [Total No. of Pages: 2
[6583]+121

T.E. (Information Technology)
DATA SCIENGE AND BIGDATA ANALYTICS
(2019 Pattern)-{Semseter - V1) (314452)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to thie Candidates:

1) Answér/Q.10rQ.2, Q.30r Q4,Q50r Q.6, Q.7 or Q.8.

2) Neat/diagtams must be drawn wherever necessary.

2) Figurest@ the right indicate full marks.

3) Assuine suitable data, if necessary.

Q1) a oy  Draw architectureof Google Fite §ysteniand explanitsadvantages5]
ii)  Describe with example thetypes of €lasses to handle big data. [5]
b) Draw architecture of Hadogp tistributed file systemand explain.  [8]

CR
Q2) a i) Write5 Hadoop/Shell cammands [9]
i)  Explain Role Job frackerandTask Tracker in Hadoop Architecture.[5]
b) Explain Read operationsin HDESwith suitable diagram. (8]

Q3) a Explaindifferenttypesof.Big DataAndysis. How it will peform andysis[8]
b) i) Explan Differént Data Transformation teChRiques with its

applicatiens: [3]
i) #Whatisdataset? Explain with python syfitex of 2 ditfferent types of
dataset'used in Big data. [6]

OR
Q4) . 1) ExplanMean, Mode and varianeewith-suitable example. [6]
i)  Explain Data Standardization and itshecessity. [4]
b) Draw and explain Architecture of HIVE. [7]

PT.O.



Q5) 3

b)

Q6) @)
b)

Q7) a
b)

Q8) &
b)

[6583]-121

I)  How datavisualization help BigdataAnalytics. Explain

[4]

i) Listtheconventiona Datavisuaizationtools. Explainany Two [6]

Explain datavisualization with the'hel p of example? What are the advantages of

datavisualization?

OR
Explain any.41ypesof datavisualization with example.
I)  Listchalangesindatavisualization with example.

il) £ /ExplainDataVisualization with Tableau

Explain Text mining with example.
EXplain Big DataAnalytics Challengesin briep,
OR

Explain four Big Datause caseswith exampl el

Explain typesof MobileAna yticswith real time example.

oo o ot

N<
4

v

[8]

[8]
[6]
[4]

[8]
[9]

[8]
[9]



Total No. of Questions: 8] SEAT No. :
PE-2599

[Total No. of Pages: 2

[6583]-130
T.E.{Information Technology)
HUMAN-COMPUTER INTERACTION
(2019°Pattern) (Semester - V) (314444)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to the candidates :

1)
2)
3)
4)
Ql)

b)

Q2) &

b)

Q3) g

b)

Ansivers Q1 60Q2, Q3 or Q4, Q5 or Q6, Q7 or Q8.
Neat diagfams must be drawn wherever necessary.
Figuresto theright side indicate full marks.
Assuime suitable data if necessary

What is KLM (Keystroke Level Medel)? Discuss the stepsinvolved in
estimating task execution time using' KL M. [8]

Create a GOM S description.ef the taskof photocopying a. paper from a
Journal. Discusstheissue gfjctosurelin termsof your GOM S description.

[9]
OR

What isaDialogue? Why‘dowe need separate dial ogue notation? Exphain
with example? \ [9]
Differentiate Use[,JP(ofi leswith respect to I nterface design witirexample

¢ (8]

Whatris the. definition of usability as per 1S0. 9241 standard? Describe
any four usability goalsof Internet Explorer? [9]

What'is design? What is the golden rul€ ai“design? Il lustrate the process
of Interaction design? [9]

OR
P.T.O.



Q4) &)

b)

Q35) 8

b)

Q6) a)

b)

Q7) 8

b)

Q8) g

b)

Write short notes on: [9]
1) Learnabillity
2) Hexihility

3) Robustness

What isUser&entric Design?Why design teamsinvol ve user throughout
the design orocessdustify your answer with proper example? [9]
List & ExplaimNeilsen’sten heuristics? [8]
Explain user interface management system (UIMS) withiitsarchitecture19|

OR

What isUsability Testing? Explainwhy/usability testingisimportant with
proper example? [8]

Compl etethe cognitive Walk-througlkiexamplefor the video remote control
design? [9]

What is UbiquitousCotviputing? How:Ubiquitous Computing isused in
Application Justify with Suitableexample? [10]

Explain five stages of,design thinking process with suitable exampie?[ 8]

4

v
\‘fJ O R

Differentiate A ugmented and Virtual Reality. Adsoyexplain both with real
lifeexampl es. [8]

In today’s world finding things on the“web hasbecome easy Discuss
how multimodal interaction has enriched.the experience. [10]

THINY
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Total No. of Questions: 8] SEAT No. -
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[6583]-132 [Total No. of Pages: 2

T.E«IT)
INTERNET OF THINGS
(2019 Pattern) (Semester - V) (314445 D) (Elective- )

Time: 2%2Hoursg| [Max. Marks: 70
I nstructions to the candidates:

1) Answer Q.10MQ.2, @.30r Q.4,Q.50r Q.6, Q.7 or Q.8.

2) Neat diagramhsmust.bé drawn wherever necessary.

3) Figuresitorthe rightindicate full marks.

4) Assuniestitabledata, if necessary.

Ql) & Why 6E6WPAN plays important role in IOT. Explain in detail

6LOWPBAN. [8]
b) Whatareadvantagesof Zigbee? Explainin detai}.Zigbee protocol staek.[9]
OR
Q2) @ Explainindetail IEEE 802.15.4¢ [8]
b) What isBluetooth? Explainimgdéta lk Bluetooth Technol ogy. [9]

Q3) @ ExplainArduino. What aréthethingsneed to be considered for developing

on the Arduino? WHhichisthe offieia Arduino Boards? [9]
b) Compare Arduino Uno and Raspberry Pi Model. 9
N OR

Q4) @ Drawandexplan inférfaci ng of input device (LED) usiag Ardyino Uno
with program. 3% [9]

b) WhatisanlOT Device?List different IOT DevicessExpiainany 2 devices[9]

Q5) @ Explan.Cloud storage models (SaaS, Paés/ jaaS) and Communication

APIs\Web server in details. [8]
b)+ Explain Python Web Application Frarmewerk in detail. Explain How
different Amazon web services can be useghfor IOT? [9]

OR

PT.O.



Q6) @ WhatistheVulnerability of IOT?E»@}ainin details. [8]

b) Whatisthreat analysisin|OT? E)\(plai nthreat analysisin detail. [9]
o4

&
Q7) & Explainsmartcity architectmg‘with diagram also state security and privacy
challengesin angfiortation in smart city. [9]
b) Explainin dgt@-lov@éﬁ can be used in home automation? [9]

7 or

Q

Q8) a i iNHow )@r}/ will design a smart water management system for

e |OT. [

9
b) : mg%{ail any two application of health monitoqrfgig using IOT.[@

<
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Total No. of Questions: 8]
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PE-2598 [Total No. of Pages: 2

[6583}+129
TE.(IT)
MACHINE LEARNING
(2019 PRaiter i) (Semester - V)(314443)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to thHe andidates:

1)
2)
3)
4)

Ql) &

b)

c)

Q2) &

b)

Q3) 4

Answeér/Q.1erQ.2, Q.30r Q.4, Q.50r Q.6 and Q.7 or Q.8,
Neat/diagfams must be drawn wherever necessary.
Figures to' the right side indicate full marks.

Assuine suitable data, if necessary.

What do you understand by overfitting data? Gives any two methods to
avoid overfitting. [6]

Given the set of values X =(3:9, 1105, 2)T.andY =(1, 8, 11, 4, 3)T.
Evaluate the regression coeffigients. [9]

Comparethelinear regression madd and thel ogistic regression model.[6]
OR

What are the metrics'usedto validate the result of the regression and

explain each? 18]

Distinguish between-overfitting’and underfitting. How it can affect rrodel
generdization. ¥ [9]

Discusslinear régressionwith examples. Explaintherele of thehypothesis
functionin ML. [6]

What is Giniimpurity? Briefly explain the propertiesoi/Gini Impurity.[8]
[CO4, L] How doesthe decisiontree handiernissing attribute Values? 4]

[€O4, L] What do you understand by jhformation gain? Explain the
mathematical formulaassociated with it. [6]

OR

PT.O.



Q4) 3

b)

Q5) 3

b)

Q6) 3

Q7) a

Q3) a

[6583]-129

Write short notes on [12]
1)  Conditiona probability
i)  TreePruning

i) Bayesian Network
What do therootmode, |eaf node, and parent node represent in adecision
tree model ? RépreSent'them pictorially. [6]

What is the dlifference between the Manhattan distance and Euclidean
distance? [4]

Explanindetail Apriori Algorithm. [8]
Definethefollowing termsconcerning K - Nearest Neighbor Learning[6]
) ~ Regression
ii) ~Residual
i)~ Kernel Function

OR

What isthe difference between ksiieans and K -M ediansand when woul d
yOu use one over another? [6]

What ishierarchical clustering?Explantheissueof connectivity congtraints.
[8]

What are support and,canfidence measuresin data mining? [4]

With suitable equations, @xplain anystwo types of activation functions

used in aneural network. [8]

Explain why theinitiglizationprocess of weight and biasisimportant for

neural networks. Ve [6]

Write short notgs‘en Mean square Error. [3]
OR

Explaimwith aneat diagram how neural netwgrk$aremodel ed. [6]

Write short-notes on [6]

i) " Sigmoidal Neuron
i)+ McCulloch Pitts Neuron
Explain the working of a Perceptron with aneat diagram. [5]

ofo ofo ofo

2



Total No. of Questions : 8] SEAT No. :

PE-2597 [Total No. of Pages : 3

[6583]-128
T.E. (Information Technology)
QPERATING SYSTEM
(2019 Pattern) (Semester - V) (314442)

Time: 2%2Hours] [Max. Marks: 70
Instructions to the candidates.:

1) Answer @iorQ.2 Q3o0r Q4 Q50r Q6 Q.70r Q8.

2) Neal/diagramsmust be drawn wherever necessary.

3) Figuresto thetight side indicate full marks.

4) Assune suitable data, if necessary.

Q1) @ What'is critical section? Write parameters to cofiifol access to critica
section and explain the requirements to be satisfied for its solutions [9]

b) _What isdeadlock?What arethe necéssary conditionsfor.deadlock? How
deadlock is detected in a system having single instance of each type?9]

OR
Q2) @ Explain any two approaches Ter' Recovery from deadl ock. [6]
b) Writebankerssafety algoritiam. [12]
Consider the following systent shajgshot
Process MAX Allgcation Avallable
Al B C|b)/vAB C D A B C D
PO 0/ 3 2,2%0./2 1 2 2 5 3 2
Pl 2] T84 2,71 /1 0 2
P2 | 2 3a7.6 2 2 5 4
P3 1,64 2 0 3|1 2
P4 3, 6 5/ 82|41 4

Answer thefellowing questions

) “What isthe content of need matrix?

Iy, dSthe system in a safe state?

i) If therequest from process pl arrivesfor (0,2,2,0), canit be granted
immediately?

P.T.O.



Q3) 8

b)

Q4) @)
b)

QS5) 8

b)

Q) 9
b)

Given references to the following pages by a program [9]
0,1,4,2,0,2,6,5,1,2,3,2,1,2,6,2,1,3,6,2.

Compute number of page faultsit the system has 3 page frames for the
following policies

) FIFO
i) LRU
i) Optimal-Page repiacement
Explain paged memory management in detail. [8]
OR
What (sBelady’s anomaly? Explain with suitable example. [6]
Carisider thefollowing segment table: [9]
Segment | Base | Length
0 330 124
1 876 211
2 111 9
3 498 302

What are the physical addressesforthe foliowing logical addresses? I the
address generates a segment féault'indicate so.

) 0,99 iy ~2,78

i) 1,265 W) 31222

v) 0111

Explain memory partition selection algorithms [6]

A disk drive has 1000.¢gtinders, numberd 0-999. The drive is currenily
serving the request ahtrack no. 345 and head is moving towardsgrack 0.
Thequeueof pendingfequestsin FIFO order is123,874,692,475,105,376.
Starting from thg\eurrent head position what isthe totaldistaricethat disk
arm moves to satisfy al the pending requests for the fetifowing disk

scheduling & gorithms. [12]

) FCFS i) SCAN

iii)%, LOOK Iv) SSTF

Explain Record blocking with the help of neat diagrams. [6]
OR

Write different file system free space managerment techniques. [9]

Explain different file allocation methods. [9]

[6583]-128 2



Q7) @ Definethefollowingterms: 0/3\ [3]
i)  Macro processor ' (?/
i) Interpreter é@\
i) Linker 2%
b) Differentiateb %)éi%em software and application software.  [6]
c) Explain ler with flowchart. [8]
<§ (§’ OR
Q8) a) Expla@gm p@ structure of acompiler with neat diagram. [9]
b) E@/the\fajlowi ng A\ [3@
i) C%Od?g%ile and Go L oader , \(?’ 0
1)) %«’j@bsol ute Loader éﬁ% 0

v

a1 .
@ N 0@'\’ & Ko-’

| N
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Total No. of Questions: 8] SEAT No. :

PE-2591 [Total No. of Pages: 2

[6583]+122
T.E. (Information Technology)
WEBAPPLEICATION DEVELOPMENT
(2019 Pattern)-{Semester - VI) (314453)

Time: 2%2Hours] [Max. Marks: 70
| nstructions to thHe andidates:

1)
2)
3)
4)

Ql) &
b)

c)

Q2) 3

Q3) &)

Q4)%a)

Answer/Q.10r,Q.2, Q.30r Q.4, Q.50r Q.6, Q.7 or Q.8.
Neat/diagfams must be drawn wherever necessary.
Figures to' the right side indicate full marks.

Assuine suitable data, if necessary.

What isMV C? Explain MV C architectureiridetail . [6]
How would you use the term tyjpescript?'Give the advantages and

disadvantages of using it? [6]
List and explain different typesof striiCtural directivesinAngular.  [5]

OR
Explain variables andConstant'in TypeScript and how they differ from
traditional JavaScriypt. [6]
Explain the basic hook§ in ReaetJS with simple demo applications.«{6]
What is Pipe? Explanwithexample. [9]
v/

List and explaiithe festures of any three popular wehframaworks. [6]

What is socket? Write a client server communication jf-node JS using

socket pregramming. [6]

Whatis API? Explain REST HTTPAPI'sindetail. [9]
OR

Write a code using ExpressJS to illustrate the’concept of routes.  [6]

What is CRUD? Explain CRUD operationsin node.JS [6]

What isNoSQL ? Explain different fegtures of MongoDB. [9]

PT.O.



Q5) 3
b)

Q6) a

b)

Q7) a

Q3) a

[6583]-122

List and Explain any 3widgetsin JQuery Mobile. [6]
Explain concept of 'role' injQuery mobile?List and explainany 4role.  [6]

What is navigation?Write code ta'navigate from one pageto another in jQuery
Mobile. [6]

OR
List any fivéwidgetsin jQuery mobile. [6]
What is.page? \Write a code to create a page in jQuery mobile. [6]

What way would you design acodeto makedideup transitioninjQuery
mabiie? [6]

What js cloud computing, benefits of cloud computing & typesof cloud

computing. [6]
IYist steps to deploy the applicatior on elastic beanstalk. [6]
What are the different compopents of VPC? [6]
QR
List steps to deploy webslite in EC2, [6]
How to convert EC2\hgtance withhPuTTY. [6]
What is S3 bucket and how to‘create a bucket? [6]
LU, et oo
Vg
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