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F-irst Semester M.Tech f)egree Examination, Dec.2023l J an.2024

Mathematical Foundation of Gomputer Science
Time: 3 hrs. Max. Marks: 100

I'tote: l. Answer ony FIVE.fttll Erestiorts, c'hrnsing Oh'E futl quesrion ft'ttttt eaclt rrrodule.
2. M : Mtu'ks , L: Bloon's level , C: Course outcomes.

Module - I M L C

o.1 a. Define vcctor space and given an example. 08 L1 col
b. rove that :

) crO:0,forall oinF
i) 0v: 0 for all v in v rii '

ii) a(u - v) : uu - uv, for au cr e F and for ali u, v in F
v) crv: 0 3 cr: 0 orv: 0, ct e F, v € v.

12 L2 co1

OR

Q.2 a. if c'rr and cD2 are two subspaces of a vector space V(F), provc that thcir sum

olr and ro: is a subspace of V(F).
7 L2 co1

b. )efine the fbllowing terms,
i) Linearly independent
i) Basis and dirnension
i i; Lincar tlarrs ltrrrrrrrt ion.

7 L2 co1

c. If u, v, rv be vector spaces over the field F and Tt
tr.vo linear transfirrmations prove that TiTz is a

v-)w,Tz:u-+vbe
linear transformation

utow. i:$\

6 L2 co1

.' Module - 2

Q.3 a. Define orthogonality rvith cxample and prove that x is orthogonal to y ar-rd

y orthogonal to z. if for the vector x : (1, 2,3)r, y : (*3, -6, 5)t,

7 (0. 5. (r)r in JRI

l0 L2 co2

b. Usc thc Gtrm-Schmidt
o11lroqorrornralsct oI vcctors
wltcrc.'x1 : ( l, l, 0)1, x; - 10,

orthogonal process to construct an

from the linearly indepenclent set {x1, x2, xl},
l,l),x3:(1,0, l)1.

10 L2 co2

OR

Q.4 1. Find the lcast

l+ ol
o:lo ,1,

[r r"]

solution of the inconsistent system Ax - b for : 10 r,2 c02

b. Find the St-line of best fit to the data :

"ltr'
x 1 2 -) 4 5

v 4 6 J 5 7

10 L2 co2

Module - 3

Q.s a. Find the eigen values and eigen vectors of A =
12
43

l0 L2 c03

b. Find a QR factorization of 4 =

l

I

1

I

0

1

I

1

0

0

I

1

10 L2 c03
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22 SCN/SAM/SCS/SDS/SAD/VSA/VSC/VCS/S CR/ISS I I
OR

Q.6 t, Find a sir-rgular value decon'rposition o1'A =

tlI -t
ll_L L

2-l

10 L2 c03

b. Compute the sarne mcan and the co*variance of matrix

I4 78
2284
I 13 I 5

t0 L2 c03

Module * 4

Q.7 a. Define the testing hypothesis
values 45, 17,50, 52, 45, 47,
signrtlcantly from the assumed

and tl're nine items of a san,ple gave the
19, 53,51. Does the rnean of these difftr
rncan of 47.5?

10 L2 co4

b. Dcfine goodness of fit lbr 2,r. Distribution and the theory predicts the
proportions of bcans in thc fourgroups G, Gz, Gt, G+ should be in the ratio
9:3 : 3 : l. In expt with 1600 beans the number in the groups were
882, 313,281 and 118. Does the experimentalresult slrppofi the theory?

l0 L2 c04

OR
o.8 a. E,xplain the analysis of variance of onc way classification. 10 L2 c04

b. fwo indcpendent samples of- sizcs 9 and 8 gave the sum of squares of
dcviations fi'orn their respeclive llL'alts as 160 and 9l respectivcly. Can the
samples be regarded as drarvn fi'orn the two normal popr-rlation with same
variancc? (Given Fo os(8, 1) : 3.73, Fi,.o"s(7, 8) : 3.50).

10 L2 co4

Module- 5

Q.e a. Dellnc Fouricr scrics and find thc Fotrricr scrics ol (x) - * - *t irr (*n. n) 10 L2 co5

b. i, ,,-)t'd*: i{},; -I,,. - oi ,}Prove that t-tsing Parseval's tbrmula.
10 L2 co5

OR

Q.10 a. lt-*',:t 
0,

ti;lin

Itdx

l*l<1
lxl>1

Find thc Fouric

Hence evaluate

rt

;

l
(-)

ranslor

xcosx

x

m

3

of

sin

f(

X

x)

co

10 L3 CO5s

b. Find the Fourier cosine

sine transform of d(x) =

transform

- )'lr v'

of f(x): I

1+ x-
Hencc dcrive Fourier

10 L2 cos
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Time: 3 hrs. Max. Miirks: 100

Note: 1. Answer aty FIVE frtll questions, choosing ONE full questiorr Ji'om euch module.
2. NI : Mnrks , L: Bloont's level , C: Course outco,nes.

First Semester M.Tech. Degree Examination, Dec.2023lJan.2$24
Fundamentals of Data Sciences

lVlodule - 1 M L C

Q.1 a. Explain Data Scicnce and big data assumptions. 10 L2 col

b. What is Datafication and the current landscape. l0 L2 col

OR
Q.2 a, lllustrate Drew Conrvay's representation of data science. l0 L2 co1

b. Ilxplain Data Scientist protile. 10 L2 col

Module - 2

Q.3 a, Explain the significance ol Exploratory data ar.ralysis. 10 L2 co2

b. Explain Data Science process with neat block diagram. 10 L2 co2

on
Q.4 a. Explain machine leaming Algorithms in l)ata Science and rvhat are broad

gcrrcra I izatiorrs [or considcration.
10 L2 co2

b. Explain Lrnear Regression in Data Science. l0 t,2 co2

N{odule * 3

Q.s a. Why is l.inear Regression a poor choice lbr filtering? 10 L2 co2

b. Exemplify Naive Baye's algonthm appraising Three diagrarns to build
intu ition.

10 L3 co2

OR

Q.6 a. Exptain Logistic Rcgrcssion and problcrn of'classil'icr sclcction. 10 L2 co2

b. Write down the differences between Logit versus lnverse - I-ogit and shorv

underlying mathematics in M6D Logistic Regression.
l0 L2 co2

h{odule - 4

Q.7 a. Explain feature generation, F eature exlraction and wrappers in Data
Science.

l0 t.2 co3

b. As a Data scientist what should be selecturr"r criteria in Ireaturc cxtraction
process.

10 L3 co3
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22 SCN/SCS/SA M/SAD/SD SA/S C/VSA/SCRl 2

OR
Q.8 a. Explain dependency of Decision trcc in Data Science Domain. 10 L2 co3

b. Explain rvorking of Random Forest Algorithm. l0 L2 co3

N{odule - 5

Q.e a. Explain commonly used terminologist in Social networl<. 10 L2 co4

b. I-irp la in the u,orking of' MapRedu ce'lechnicl ue. 10 L2 co4

OR

Q.10 a. Enlist the basic pnnciples of Data visualization. 10 L1 co4

b. What is data clustering in Data science Donrain? 10 L2 co4

rll .l
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First Semester M.Tech. Degree Examinatiiin;Hec.2 023 I Jan.2024
Advances in GomputedNftworks

Time: 3 hrs. Max. N4arks: 100

lYote: l. Answer an;: FIVE full questiotrs, choosing ONEfutl question Ji'ttm euch nrrtrlttle.

2. M : Marks , L: Bloom's level , C: Course outco,nes.

22SCS/SC\13
USN

Module='1" M t, (_

Q.1 a. With a supporting diagram,

sharing.

describe the process of cost effective resource 10 L1 col

b. What is the need of Layering? f)escribe the TCP/IP architecture used

inl.ernet based applicatrons.
()

for 10 L1 co1

OR

Q.2 a. What do you mean by Delay X Bandwidth product'/ Explain hov'

influencing Lligh - Speed Networks.
lt IS t0 T,3 cr02

b. Explain Reliable Transmission Strategy with a brief explanation of any of
the Automatic Repeat Request (ARQ) algorithms.

10 L3 co2

Modu1e - 2

Q.3 a. What is the need of DHCP? Explain iis u'orking with suitable diagrarnmatic
rcprcscntat ion.

10 L2 co3

b. Give the dctails of forwarding tables used in datagrant and virtr-ral circuit
switching. Illustrate sourcc routing with a diagram.

10 L2 co3

OR

Q.4 a. How do you describc Virtual Private Netrvork (VPN)? Justily your arts\\cr'

with an lP tunnei as a virtual link.
10 L1 col

b. Explain Address Resolution Protocoi (ARP) for mapping lP addresscs into
Ethernet addrcsscs.

10 L1 col

Module - 3

Q.s a.
llr liirrrritr|i

Describe Routing Information Protocol (RIP), with an example netrvork

running on it. Also describe its RIPvz packet format briefly.
10 Ll col

b. Define The Open Shortest Path First Protocol (OSPF) features to the basic

link - state algorithrn along with its header lbrmat.
10 L1 co1

OR

Q.6 a, Discuss the challenges in Inter domain Routing and mention
overcome that using BGP (Border Gateway Protocol).

how to 10 L2 c()3

b. Describe the features of lPVo and header with a neat block diagram. 10 L1 co1

I of 2
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Module - 4

Q.7 a. l)escribe Simple Demultiplexer along with its header format. Also explain
tlre rncssage queue strategy ol LIDP (User Datagram Protocol).

10 L2 co3

b. What is l:nd - to * End issues? Explairr hovr TCP addresses these issues. 10 L2 c03

OR
Q.8 a. I)eserihe thc prrrcess ol'I('P oricnted reliable byc strearnrng uith the

connectior-r establishrnent / termination implemented to control the fJorv.

10 L3 co2

b. Define 'l'riggering

Syndrorne"
Transmission with an e^rrpte ol Silly Windo* 10 L2 co3

N{odule - 5

Q.e a. \\/liat do yoll ll]ean by Congestron - Avoidance Mechanisrn? Explain the
Rtrl) (l{andom Early Detection) ntechanism fbr Congestion - Avoidance.

l0 L2 co3

b. (Domain Name 10 LI co1

OR
Q.10 a, Discnss the process of Network Management using SNMP

Nctu'ork \4anagement Protocol; witn its specialrzed re(luest
p rue ed r rr .,.

(Simple
/ reply

10 L2 co3

b. [)cflne SoLrrce - Rased Congestion Avoidance in detail. 10 L2 co3

22SCS/SCN13
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First Semester M.Tech. Degree Examination, Dec.2tl23lJan.2021
lnternet of Things and Applications

Tirtte: 3 hrs. l\4ax. Marks: 100

)'ole : L Attswer un1 FIl.'E./itll questiort.t, t'ltoo,sittg O,\'E.ftrll questiort./ronr cuclt trtorlule.
2. ,ll : ;llurlis , L: Illoout's level , C: Course oulcomes.

USN 22SCS/SCNI4

Module - I M I, C

Q.1 a. What does the term "lnternet of things" denote? l\4ention the technical
cl-rallenges on those rvhich IoJ' relies ou?

10 t-1 co1

b. Discr,rss the typical requirernent of distributecl controliN{2M. 10 L3 col

OR
Q.2 a. Discirss the scope of Internet of Things. l0 L3 co1

b. With a neat diagram, illustrate the taxonomy of applications in the N42N,1

conle\1.
l0 L3 co1

Module - 2

Q.3 il, List the properties and reqr-rirements o1'M2M appiications. l0 L3 co2

b. \\ ith a suitable cliagrarn. erplain M2N1 in 3-GPP architectuie: 10 L2 co2

OR

Q.J a. \Vh) the IoJ'standards ol'the underlving technologics arc inrportant?
Nlention lbrv areas in rvhiclr standartl iz.rtitrr.r recluilecl'.)

l0 L3 r'()2

b. \\ rite a :lrolt note on :

i) IETF IPr,6 over lo\\i power WPAN ii) ZigBee IP (ZIP)
I0 t,2 (02

Module - 3

Q.s a, With a neal sl<etch. describe the intervieu o1'Zigbee protocol stacl<? 10 L2 co3

b. What are capabilities of IPV6 protocol? \\ rite rrrcl ex;rlain the IPV6 pocket
sI Ir lcLu |e.

10 L2 co3

OR

Q.6 a. What is NFC--'7 E,xplain hot the contt.ur.rnication [ret*cen interrogator artcl

NF(' device takes plrce.'
10 1.2 c03

b. Describe the IPv6 tunneling techrrique illustrating u ith the sr-ritable

cliagram.
10 L2 co3

Module - 4

Q.7 il. Write the donrain nroclel olthe home intrusiot.t detection svstetr. 10 L2 co4

b. Hxplain the deplolrlent design of the lreathet rnonitorinu s-\ slell . 10 L2 co4

I of 2



OR
Q.8 a. Erplain the infbrrnation rnodel. controls selvicc- a,r,l ,eruice ..p..iflcaiion

fbr the srnart parking sr,stern? lllr-rstrate rvitli the suitrblc diagr.arns.
10 L2 co4

b. Write a prograrn
parking.

llt p),thon fbl the controller .llAtive

,,.. i"''

selvice tbr smart 10 L3 co4

N{odule - 5

Q.e il. Flxplain tlre functions of the key pr"ocesses o1' Hacloop rt
d iagrant.

t0 L2 co1

b. \\/hat is Iladoop YARN? E,xplain the kel, conrponents of yARN. 10 L2 co4

oR
Q.10 a. Hou does a Hacloop

ri orks'l Erplain.
Map Reduce norkflou lbr batch analrsis of Io I .lar.t l0 L3 co-r

b. wl-rat are various high level tools fbr data analrsis sllllported br apache
sparh? Discuss the con'rponents olsparh cluster u ilh a suitable dias.arn.

10 L3 co4

22SCS/SCN14
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First Semester M.Tech Degree Examination, Dec.2023 lJan.2024
Advanced Algorithms

Max. Marhs: 100Tirne: 3 hrs.

Itlote: l. Answer uny FIVE fnll questiorts, cltoosing ONE full question.fi'om eoch module.
2. M : Murks , L: Bloom's level , C: Course outconrcs.

lVIodule - I M L C

Q.1 1. Explain the following
examples.

asymptottc notattons 0, Q, 0 with suitable 10 L2 co1

b. Apply recursion Trcc mcthod to find soltrtion to thc recufl'ence T(n) : 3T
(nr4; + Cn2. Usc thc substitution method to verily your answcr.

10 L2 co1

OR

Q.2 a. Define amortized analysis. Explain accounting rnethod with an example. 10 L2 co1

b. Define master theorem. Solve T(n) : T(2nl3) + I using the same. 10 L2 co1

Module * 2

Q.3 a. Wnte Bellman - Ford algorithm for solving single * source si.rorlest paths

problems. Trace it for the following graph. Refer Fig.Q3(a).

.r,illiii.

l.loTo: t-rrrc, ..rcafir",
€oL^&

Fig.Q3(a)

10 L2 co1

b. Find the shofiest path fi'orn thc source vertex 'r' to the remaining vertices in

DAG, using DAG shortest path algorithm. Refer Fig.Q3(b).

Fie.Q3(b)

10 L2 col

GBG$.ffiHEME



22SCSI 5
OR

Q.4 a. Explain the Johnson's
graph : Refer Fig.Qa(a).

algorithm and appiy the for thg;"rfellowing

. ..,,ti""'

,.,,,.

10 L2 co1

b. Dcscnbc ho*' to find rr-raxirnuu bipartite rnatching for a givcn graph,

consrdcring suitablc cramplc.
6 L2 col

c. Defilre FFT and DFT. 4 L1 co1

Module - 3

o.s l. Dcfine group. Prove that the systcnr (2n". .n) is a finitc abclian group. 10 L2 c02
b. Explain Chinese remainder theoren'i. Find all possible solutions for the set

eciuations : x =4(mod 5), x = 5(mod 1l).
10 L2 coz

OR
Q.6 a. Write RSA public key cryptosystem algorithm and solve the following

problcm with p, ll.q .29. n :319 and c: 3 hnd thc valuc of d and
cncrypt thc mcssagc 100.

10 L2 co2

b. Give extended Euclid
algonthrn tbr (99, 78).

algorithm to find GCD of integers and apply the 10 L2 co2

Module - 4

Q.7 a. Write a Robin Karp string matching algorithrn. sezu'ch lor a pattern 31415
irr the text string 2359023141526739921 u,ith q : 13

10 L2 co2

b. Shor,r, the comparison the naivc string matcher makes from pattern
P:0001 in thc tcxt T:00001000101.

10 L2 co2

OR
Q.8 a. Write Finite - Automata - Matcher algorithrn ancl construot the string

rnatclring autorttata lor thc paltcrn P - albrb antl illustratc its opcration on
text string T : aaababaabaababaab.

10 L2 coz

b. Write Boyer -'Moore algorithm lbr string matching probler-n. Illustrate it on
the follorving input :

Text T : which_Finally Halts_ _ at _ that
PattcrnP:at that.

10 L2 c02

Module - 5

Q.e a. Explain Montc Carlo and Las Vegas algorithm with appropriate
exanrplcs.

10 L2 c03

b. Explain in detail the Miller - Rabin randomized primality testing algorithrn. 10 L2 c03
OR

Q.10 Write a note on probabilistic algorithm and randon-rizing detcrministic
algorithms.

20 L2 c03

6



USN 22RMIl6

Max. Marks: 100Time: 3 hrs.

First Semester M.Tech. Degree Examination, Dec.2023 I J an.2024
Research Methodology and IPR

- ' , '!,i)

.::::::..

liote: 1. Arrs,n'er nny FIItE full eptestions, cltoosing Olt{E full question from etclr ruttdttle.
2. M : llurks, L: Bloortr's level , C: Coursc outconres.

Module - | M L C

Q.1 a. Dcscribe the different types of Research, clearly pointing out thc diff-erence

between an experiment and a suruey.

IO 1,2 col

b. List and explain four qualiti es ofa good Research. 10 L1 col

OR

Q.2 a. With a

process.

neat diagram, describe the different steps involved in a Research 15 L2 col

b. List and explain five techniques involved in defintng a I{esearch problem. 5 L2 co1

Module - 2

Q.3 a. Irxplain the meaning and significance of a Research design. 10 L2 co2

b. I-rst and explain the fbatr"rres of a goorl Research design. 10 L2 c02

OR
iFi

Q.4 a. What are the steps involved to
explain each one briefly.

conduct literature review fbr research and

liri'

l5 L2 co2

b. 5 L2 co2

N{odule - 3

Q.s a. What do you mean by'Sarnple Design"? What points should be taken into
considcration by a Rescarclter in derr'loping a samplc design for the

Research prrl.;cct?

10 L3 co2

b. Mention tire clraracteristics ol'good rcsearch sample design and brrcfaboLrt
the dillerent tlpes ol'sample designs.

l0 L2 co2

OR

Q.6 a. E,numerate the differcnt methods of collecting data. Which one is the most

suitable fbr conducting enquiry regarding family welflare progratnme in

India'l Explain its merits and demerits.

10 L3 co2

b. Bricf about Research case study rnethod and its limitations. 10 L3 c02

Module * 4

Q.7 a. What is Hypothesis? What characteristics it must possess itr order to be a

good research hypothcsis'l
l0 L2 co3

I of2

Explain the research design in case of hlpothesis - testing rescarch studies.



b. DistingLrish bctwecn the lbllowing :

i) Simplc hlpothesis and Composite hypothcsis.
ri) Null hypothesis and Altcrnative hypothesis.

10 L3 c03

OR

Q.8 a. What is Chi - Square test? E,xplain its significance in statistical analysis. l0 L1 c03

b. State five conditions that should be satisfied befure Chi - Square test can be

applied.
10 L2 c03

N{odule -- 5

Q.e a. Write a brief note on the 'task of lnterpretatron' in the context ol Research

Methodology.
10 L3 co3

b. Describe the precautions that the researcher should take lvhile interprcting
his/her lindings of research.

10 L3 c03

OR :: :: '

Q.10 il. Explain the fbllowing three marn features of 'fRIPS.

(lrade_Belaled aspects of lntellectual !roperty Itightq) :

it Strndlrd:
iil Inl-orcerrrcrrt
iii) Disputc settlemcnt.

10 L2 c03

b. Write short notes on .

i) Patent Cooperatron I'reaty (PC'i).
ii) World Intcllcctual Propcrty Orgrrrsat

10 L2 cC)3

22RMI16
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