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Time: 3 hrs. Max. Marks: 100

:

First Semester M.Tech. Degree Examination, Jan./Feb. 2023
Mathematical Foundation of Gomputer Science

I'hte: l. Artsv,er un1, FIW.full questions, choosing OIYE.full questirtn.ft'om each module,
2. M : Murks , L: Bloom's leve I , (': Course outcomes.

N'Iodule - I M L C

Q.1 a. Define vector space and give an exeimple. l0 L1 col

b. Pror''e that set of all pol.vnomials is a vector space over F. t0 L2 col

OR
Q.2 a. Show that the intersection ol tu,cr

stths;'rscg ,r l' V( Ij ).

sr.rbspzice of a vector space V(F) IS 10 L2 col

b. Define the Linear -l't'an

li,,*3b+ocl I

ll 5a-ld Il{=1 I a

lL';:'ll

sformation and

., b, c, d EIR :,

flnd tlre clirrension ofthe subspaces

::.,.

10 L2 co1

Module - 2

Q.3 a. Deflne the follorving terms
i) Inner product ii) Orthogonal sets iii) Orthogonal

i, rrljiilr

prdlepttons. l0 LI c02

b. =b for i
f"

,r l'

' ':i 
., .,

:

10 L1 co2

OR

Q.4 a. Find the cune ol'best flt of the type i': aet" to the follovi,irrg data by the

rnetlrod ol least squlrrcs
x 5 7 9 t2
,y l0 l5 12 l5 21

10 L2 co2

b. Fit a second d

11,,,.. r,. :

,i

la a bv the method o st

x I 2 -) 4 5

v 1 090 1220 I 390 t 625 l9l5

Llares.f lea

10 L2 co2

I ol3
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Module - 3

Q.s a. Fincl the eigen val

[: -r o-l

\- j -l ,, 
I

L0 0 rl

ves arrd eigen vectors ol

10 L2 co3

b. Deflne

r,vhe re

ofthogrtniil sets

T:)
I

ur= ll \\.:
\.li

thal {ui, "u2,

(_ rl\I /21:l -) |3 I -l
I n/ I| // I\/))

u,) is an orthogonal set.

:':::

-, ., d$tirr

'

10 L2 co3

OR

Q.6 a.

0 0-l

I 0l

rrl
rr] IO L2 co3

b. Explain the principal comporrent analvsis.
lll. t', l1

r faii.

l0 L2 co3

Nlodule -- "l

Q.7 a. [}plain the fbllou,ing :

i) Level o I'sigrri{icance
iir Tcstirtr.l trl' lt) p,rtltc:i:
iii) Alternative' hl,pothesis 1t

10 L1 co4

b. rnaking engine parts rvith
l0 parts shows that means

basis of this sample l0 L2 co4

OR
Q,8 a. 'l'he tbllow'ing table gires the number of aircralt acciderrts thzrt occurred

dLrring the varior-rs davs of the rveck. Find r.l,hether the accidents are
urnifbrn-rly distribLrted over the week.Lrnllormly dlstilbuted over

Day S M W T F' S Total
No. ot'accidents t4 l,'6 8 t2 It 9 l4 84

10 L2 c04

b. Exptain the orre-way classitlcation of ANOVA. 10 L2 c04

a ralot )

Ir
t'll

Find QR lactonzation of A = I :

l'
L1

T
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Module - 5

Q.e a. Deflnc the periodic
in0<r<2n.

fr-rnction and 0btain the Fou-riert$eries of f(x) : x sin x 10 L2 co5

b. Detlne integral trflnsli)nn rnd fin(l tlrc Fourier transli,r'rrr ,,r,- {1 
- 

l..:

attd ltence deduce that J 
s!J 

.1* .
10 L2 co5

OR

Q.10 L, State arrd prove conv(>lution theorern. 10 L2 cos

b. Derir,e the fbnlLrla fbr Parser'al's fbnrula. l0 L2 co5

3 of 3
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Time: 3 hrs.
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First Semester M.Tech. Degree Examination, Jan./Feb . 2023
Fundamentals of Data Sciences

Max. Marks: 100

Note: l. Atrvoer any FIVE.full questions, cltoositrg ONE full question.from each module.
2. M : Marks, L: Bloom's level , C: Course oulcomes.

Module - 1 M L C

Q.1 a. What is data science'/ What are the differences betwcen data science and
big data?

10 L2 col

b. Explain Datafrcation and current landscape. 10 L2 col

OR

Q.2 a. Explain drer,v Conway's Vcnn diagranr of data science represcntation. 10 L2 col

b. What are statistical inf-erence, populations and sanrplcs'/ 10 L3 col

Module - 2

Q.3 a. What is exploratory data analysis in data science? 10 L2 c02

b. Illustrate data scicnce proccss r,vith the help of neat diagram. 10 L2 c02

OR
Q.4 z, What are Machine learning

classes of algorithms.
algorithms ln data science and explain tfuee 10 L2 co2

b. What is the significance
the assumptions'/

of linear regression in data science and what are 10 L3 co2

Module - 3

Q.s a. Why linear regression technique is not recomn.rended fbr filtering spam? 10 L3 coz

b. 10 L2 co2

OR

Q.6 a. What are salient features of logistic regression in data science? 10 L2 c02

b. Pronounce the underlying mathematics in M6D logistic regression and

write down the differences between logit and inverse logit.
10 L3 c02

Module - 4

Q.7 a. What are feature generation, feature extraction and wrappers in data

sc ience'.'

10 L2 co4

b. 10 L2 co4

1of 2
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Explain Naive Baye s algorithrn appraising trec diagram to build intuition.

Explain sclection criteria in fcature cxtraction proccss.



OR
Q.8 a. Explain decrsion tree with an erample.

',, 1

10 L2 co4

b. Explain Random Forcst Algorithms in data science. l0 L2 co4

Nlodule * 5

Q.e a,
.: :.,L.' T

:::.,:::,,,:Lii
10 L2 co4

b. What is MapRecluce in data science? 10 L2 co4

OR
Q.10 a. What are the basic principles of data visualization? l0 L2 co4

b. Why does data scientist require clustering of data? 10 L2 co4

&4
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What arc various terminologies in social network?
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Max. Marks: 100

.,i l . 
,,,.;

First Semester M.Tech. Degree Examina.tio.hi Jan./Feb. 2023
Advances in Gomputer Networks

Time: 3 hrs.

Note: I. ,4nstver ut), I"IVE full questitttrs, choosing Oi\E Jfull rluestion Jiom each module.
2. M : Morks , L: BIoom's leyel , C: Course outconrcs.

Module - I M L C

Q.1 a. Explain network archrtecture. 10 L2 col

b. Explain siid ing rvindow algorithm. 10 L2 co1

OR

Q.2 a. Explarn:
rt Scalableconncctivity
ii) Mar-rageability

10 L2 co1

b. Difference between
i) Bandrvidth and later,cy
ii) Delay and Bandwidth prodLrct

10 L2 col

Module - 2

Q.3 a. Explain Bndges ancl LAN switches. 10 L2 co1

b. 10 L2 col

OR

Q.4 a. Explain Class A, Class B and Class C address. 10 L2 col

b. 10 L2 col

Module - 3

Q.s a. Explain how network is represented
Vector (RIP)

as graph and elaborate on Distance 10 L2 co2

b: Explain flooding of link state packets. 10 L2 co2

OR

Q.6 a. Explain Di.jkstra's shortest path algorithm and mention steps involve in this
aIgorithrn.

10 L2 co2

b. E,xplain :

i) Address and Routing
ii) Addrcss space allocation
iii) Address notation

10 L2 co2

1of 2

Explain lPVa packet header.

Explain sLrbnetting and classless Address.



Module - 4

Q.7 L, Explain silly winclow syndrome and Nagle 's algorithn. 10 L2 co2

b. Explain FIFO and Fair Qr-rer-rrng. 10 L2 co2

OR

Q.8 a. Irxplain Fast Retransmit and Fast Recovery. 10 L2 co2

b. Explain slow start Wien packet diagrarn
"lr,.ilir''' 10 L2 co2

Module * 5

Q.e a. Iixplain Network Managcment (SNMP) 10 L2 co3

b. Explain Domain Ilierarchy with neat diagrani. 10 L2 c03

or{
Q.10 a. lrxplain electronic marl considering SiVl fP, POP, IMAP, and MIME. 10 L2 co3

b. 10 L2 co3

22SCN/SCS13
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First Semester N{.Tech. Degree Examinatt;Xi".fu"./Feb. 2023
lnternet of Things & AC'h,lications

Time: 3 hrs. .*, " 
t,''l,'' 

Max. Marks: 100
; "'lir '

Note: l. Answer any FIVE full questions, cho.osi4rg ANE full question from each module.
2. ill : ,lTorks ,l-: Bloom'.s let'el , C: Course oulconrcs.

MOdUle:., 1 M L C
Q.l a, Explarn rvith appropriate ligures t'l:ll. I-l:M ancl M:N{ cur,'ironrnent. 10 L2 col

b. Explain rvith block diagram comntunication supported
HA.

rn MlPVr, tl-rror-rgh 10 L2 co1

0R
Q.2 a. Explarn rvith block diagram direction of standardization accorcling to IOT

d efi nil itrti.
10 L2 col

b. Explaru ri ith block cliagram advancecl ntetering infl'astntcture. 10 L2 co2

Module- 2

Q.3 a. Explain in detail properties and requirenrents of M2M applications. 7 L2 co2

b. Explain in detail r.vith respect to IOT applications :

(i) Device rntelligerrce.
(ii) Corrrrunicationcapabilitics
r iii r Mt th ilil r :uppoll
(ir') Device po\\'er.

8 L2 co2

c. Erplain rvith block diagram RFID reader operation 5 L2 co2

OR

Q.4 a. Explain rn detail :

t i t Abstract lar crirrg o i COA P.

(ii) Overall protocol stack in COAP's environment.

10 L2 co2

b..

.t,,,
.,iti '

Fxplrin ri itlr block diaglarn :

(i) N1:l\4 in 3GPP - Service rnodel
(ii) M:M in 3GPP Architecture.

10 L2 co2

Module - 3

Q.s a. Compare WBAN, WSN end Ceilular rr irele'ss netrvorks. 6 L3 co2

b. E,xplain rvith block diagram, Zigbee protocol stack (details). 7 L2 co2

C. Explain with block diagliinrs ditterent tr-arne ibrnrats r-rsed in IEEE
802. 1 5.4.

,7 L2 co2

OR

I of2
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Q.6 a. Erplain u,ith appropriate figures IPV6 tunneling
b id irectional.

un'idi ectional 10 L2 co2

b. Llxplairr u. ith block diagrarr IpSec Nettvorli etrt irotttttenL, l0 L2 co2

Module - 4

Q.7 l, Explairr in cietail Home autontation IOT svsteltt. r0 L2 co3

b. Explain rr ith block ciiagranrs Honre irttrusion detectiort IOT s1'stern 10 L2 co3

OR

Q.8 a. Explain u ith bloci< diagranr Snrart Parkirrg IO f s).'sterr. t0 L2 co3

b. F.xplain u,'ith block cliagriims weathcr monitot'ing lOl'sistcnt. l0 L2 co3

Module - 5

Q.e a. Fxplairr ri itlr bloek tlirgram.
Map ReLitre e .lt,h ere ctrtion.

cornponelrts ol a Hadoop cluster and Hadoop 10 L2 co4

b. Explain rl ith block diaglar-n Hacloop Map Reduce Ne.rt Genr'r'atiotr
(YARN ) -iob executior-r.

10 L2 co4

OR
Q.10 :1. Explairr in detail Oozic riollillrrv for IU l'drrta analysis. 10 L2 co4

b. L,-rplain rvith block diagram colnponeuts of a ston'r't cluster and also erplain
erarrple ola storm topology.

::,:,

l0 L2 co4

2of2
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Max. Marks: 100

USN

First Semester M.Tech. Degree Examination, Jan./Feb .2023
Advanced Algorithms

Time: 3 hrs.

htote: I. Attswer any FIVE full questions, choosing Oh E .fhll question Jrom etch module.
2. M : Marks , L: Bloom's level , C: Course outcomes.

Nlodule - 1 M L C

Q.1 a, Describe the asyrptotic notations used lbr running time of an algorithm
with cxan,plcs.

10 L2 co1

b. Using substitution method, solve the
an upper and loil cr btxrnd:
l'(nl : 2'f 1n 

r 2) * n.

following rLrcurrence relation to give 5 L3 co1

C. Construcl a recursion lree
rndicate the running trme.

for the recurrence, T(n) : 3T (n/4) + )
CN and 5 L2 co1

OR

Q.2 a. Using master method, solve the following reclrlrences:
i) T(n)-31'(ni.l)+ n log(n)
ii) l'(n) :4'I (tt/2) + n
iri) Ttn) :91(n,3 )- n

iv) T(n) : 8T(n'2) + n2

v) T(n) : T(2d3) + 1.

10 L3 col

b. Define amortized analysis. Explain accounting niethod with an example. 10 L2 col

Module - 2

Q.3 L.

;. 
".'rri 

l

Find the single source'S' shortest path using Bellrnan-Ford algorithm fior

the given graph. Write the analysrs of the algorithrn (Ref-er Fig Q.3(a)).

l0 L2 co2

b. Briefly explain the following:
i) Flow N/Ws
ii) Residualnetworks
iii) Cuts
iv) Augmenting paths.

10 L2 c02

1of 3

Fig.Q 3(a)



=

22SCS15

OR

Q.4 a. Write thc Johnson algorithm to solve all pairs shortest path problem
sparse graplis and run the aigorithm on the graph given i1,the Fig.Q.a(a).

for

. . .. :,.]) /' 'X'\ t1

::'.r 
,,

10 L3 co2

t). Write the basic liord-l"ulkerson algonthm for n-iaxintum t'lorv problem and

apply lhe algonthm on the graph shown in Fig.Q.4(b) and Find the

r-r"rax ir-r-r r-rm fl o w,

-.:::

10 L2 c02

Module *
Q.s a. Write the extended Euchd's algorithm and also lind a GCD (99, 78) using

the sarne

10 L2 co2

b. 10 L2 co2

OR

Q.6 a. Apply the Chrnese remainder theorem to the fbllowing equations:

a=2(rnod5.)
a=J(nrod l3t
Generate all the solutions in the fbrm of a table.

10 L3 co2

b. Write the procedure lbr I{SA pubtic-key crypto systenr. Apply it fbr the
lbllowing inpLrt p:3 and q: 1l , e:'l compute d and encrypt M:2.

10 L3 cCJz

Module * 4

Q.7 a. Write a Rabin-Karp string nratching algorithm. Search lor a pattern 26 in
the text string 3141 592653589793 with 9 : I .

10 L2 co3

b. Discr"rss KMP matcher algorithrrr wrth steps. Find pattern 001002 in text
00 1 00 r 002000 1 0020 1

10 L2 c03

2 of 3

Frg.Q 4(a)

trig.Q..1(tr)

Define Group. When it is called abelian group? Give a table lbr group
operation multiplrcation rnodulo 15 and shor,v thatit is an abelien group.



OR

Q.8 a. Explain flnite -_ automation algorlthm and construct thc string rnatching

autor"natic lbr pattern P - ababaca ancl illustratc its operation on the text

string T : abababacaba.

10 L2 co3

b. Write Boyer-Moore algorithrn for string n-ratching problern. Illustrate it on

thc lollowrng input:
Text : BESS, KNEW ABOUT-BAOBAB
Palern' BAOtsAB.

10 L2 cC)3

Nlodule * 5

Q.e Writ. u *t.
algorithm.

on probabilistic algorithms and randomizing deterministic 20 L2 co3

'oR
Q.10 Erplain Monte Carlo Vegas algorithms with examPlc. 20 L2 co3

22SCSLs

',,,ir{ll':'l

'ri

.:
.

"rl,

3 of 3



GBG$ $GHEME

Note: l. Atrswer anv* FII/E fttll queslions, clrcosing O|\iE full question.from eaclt module.
2. M : Marks , L: Bloom's level , C: Course outcon,es.

USN 22RMI16

. Max. Marks: 100

First Semester M.Tech. Degree Examination,'Jan./Feb. 2023
Research Methodology and IPR

Time: 3 hrs.

Module - 1 M L C

Q.1 A. What do you mean by research? L-xplain its significance in tnodern times
and also list the oblcctives of research.

10 L2 co1

b. Ilricfly dcscribe the diffcrent steps involved in a rcscarch process. 10 L2 col
OR

Q.2 a. L st and explain thc Qualtties o1'zi goocl rcscarch 10 L2 cor
b. L st all the criterias satisfied bv the scicntif ic rcscarc,h. 10 L2 col

Module - 2

o.3 A. What is the irnportance of literature rcvicw in rescarch. 10 L2 co2
b. Explain how to revielv the literaturc (i;tcps) and searching for the cxisting

literature.
10 L2 c02

OR
o.4 L. Explarn meaning of Research Dcsign and Features of a good design. 10 L2 c02

b. Describc imporlant concepts rclating to a Research dcsign. l0 L2 crjz
Module - 3

o.s a. Exrrlain the marr-r steps in sampling clesign. 10 L2 coz
b. List and explain tures of sampling design. 10 L2 coz

OR
o.6 a. Explain the classification of mcasuremcnt scales. 10 L2 c02

b. What rs the Gooclness of measurement scales? Explain. 10 L2 c02
Module - 4

Q.7 a. What is a hypothesis'i List the characteristics of hypothesis" 10 L2 co2
b. Thc proccdure o1'testing hypothesis rcquircs a rcscarchcr to adopt scvcral

steps. Describe in brref all suoh steps"

10 L3 co3

OR

Q.8 a. Fincl the value of y'tb, the following information: 10 L3 co3
Class A ts C D]E]

t8T2e-t4+l rs + l
t 24 38121 7

Iobt.ru".t 1..G,riy
Theoretical frcqucncy

b. Adi tLl 1 32t th lollowi Itrc ls tllrn on l-Jl tlmes u,lth lollowlr rESU ItS:

Nurrber turned up 1 2
a
-1 4 5 6

Fre cllie ncy 16 2o 25 14 29 28

Is the die unbiasedJ

10 L3 co3

Module - 5

Q.e L, E,xplain thc significance of a rescarch rcport and narratc thc vat'tous stcps

involved in writing such a repofi.
10 L3 co3

b. Mcntion the ditl'erent lypcs of reporl. particularly pointing out

ciiffcrence betwccn a tcchriical rcporl artcl a popular reporl.
the 10 L3 c03

OR
o.10 a, What is TRIPS? Explain in brief/ 10 L2 co2

b. What is Patent Cooperation Treaty (PC'i)? Write its advantages and basic

princ iplcs.

10 L2 c02


