
VIT VIT 
Vellore Institute of Technology 

S.No. 

A 

C 

> KEEPNG MOBILE PHONE/ELECTRONIC DEVICES EVEN IN 'OFF POSITION IS TREATED AS EXAM MALPRACTICE 
> DONT WRITE ANYTHING ON THE QUESTION PAPER 

D 

Course: 

List various loT devices at different levels in OSI layers; 
Map the following temperature sensors to the various given applications in the 
prescribed following format 

2 

Internet of Things 
Class NBR(s): 2074/2076/2078/2080/2083/2084/2086 
/2087/2088/2089/2092 

Final Assessment Test - November 2024 
BCSE401L 

Time: Three Hours 

Thermocouple 

Application 
Number 

Thermistor 

Answer ALL Questions 

(10 X 10= 100 Marks) 

Resistance Temperature Detector (RTD) 

Sensor 

Semiconductor Temperature Sensor 

In 

Application number 

Application description 

2T| 

In Medical devices for thermal therapy devices. 

12 

In Industrial temperature measurement for Furnaces. 
In Greenhouses for agriculture to monitor and controlling 
greenhouse temperatures to optimize plant growth and yield. 

In Food industry for monitor and control temperatures in food 
processing and storage. 
In HVAC systems for temperature control and monitoring. 

In Data centers to monitor server temperatures and optimize 
cooling systems for efficient operation. 

In Medical devices for patient monitoring systems. 
Pharmaceutical industry for monitor and control 

temperatures of pharmaceutical manufacturing processes. 
In Medical devices for fever thermometers. 
In Automotive industry for Exhaust gas temperature 
measurement in vehicles. 

In Laboratory equipment for Incubators. 

In Electronics cooling for electronic devices to monitor and 
control the temperature of integrated circuits to prevent 
overheating and ensure optimal performance. 

Slot: C2+TC2 

Max. Marks: 100 
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a. 

used 
for 

four 

use-cases 

from
 

the 

follow
ing 

passage 

and 
in

 

the 

Justification 

Sensor 

S.No 1 
2 

3 

In the 

bustling 

city 
of 

Bengaluru, 

technology 
had 

advanced 
to 
a point 

where 

sm
art 

hom
es 

were 
the 

norm
. 

One 

such 

hom
e 

belonged 
to

 

D
r.Sekhar, 

a brilliant 

scientist 

known 
for 
his 

cutting-edge 

research 
in 

environm
ental 

sustainability. 

Dr.Sekhar's 

house 

was 
a m

arvel 
of engineering, 

equipped 

with 

every 

sm
art 

sensor 

im
aginable 

to 

ensure 

both 

com
fort 

and 

eco-friendliness. 

Am
ong 

these 

w
ere 

four 

crucial 

sensors, 

each 

with 
its 

unique 

role. Sensor: 

This 

sensor 

acted 
as 
the 

silent 

guardian 
of the 

house. 

Positioned 
at the 

entrance, 
it detected 

m
ovem

ent 

and 

autom
atically 

unlocked 

the 

door 

when 
it recognized 

fam
iliar 

footsteps. 
It also 

activated 

lights 
in 
the 

pathw
ay, 

m
aking 

late-night 

returns 

safe 

and 

convenient. 

Sensor: 

Given 

Bengaluru' 

increasing 
air 

pollution, 
this 

sensor 

was 

D
r.Sekhar's 

vigilant 

w
atchm

an. 
It continuously 

m
onitored 

the 
air quality 

inside 
the 

hom
e, 

detecting 

harm
ful 

gases 

like 

carbon 

m
onoxide. 

If the 
air 

quality 

dropped 

below
 

safe 

levels, 
the 

sensor 

would 

trigger 
an 

alert 

and 

activate 

the 

house's 
air 

purifiers, 

ensuring 
a breathable 

environm
ent. 

Sensor: 

The 

house's 

intelligent 

clim
ate 

control 

system
 

relied 

heavily 
on 
this 

sensor. 
It constantly 

m
easured 

the 

hum
idity 

levels, 

adjusting 

the 

hom
e's 

dehum
idifiers 

and 

hum
idifiers 

to
 

m
aintain 

optim
al 

com
fort. 

This was 

particularly 

im
portant 

for 

preserving 

Dr.Sekhar's 

extensive 

collection 

of rare 

books, 

which 

needed 
a specific 

hum
idity 

level 
to 

prevent 

dam
age. 

Sensor: 

D
r.Sekhar's 

hom
e 

had 

an 

advanced 

w
ater 

m
anagem

ent 

system
 

that 

depended 
on 

the 

level 

sensor. 
It ensured 

that 
the rooftop 

rainw
ater 

harvesting 

tanks 

were 

never 

overfilled, 

preventing 

water 

w
astage. 

T
he 

sensor 

w
ould 

prom
pt 

the 

system
 

to
 

redirect 

excess 

water 
to th

e 

garden, 

keeping 
it lush 

and 

green 

even 

during 
dry 

spells. 

i. 
ii. 

ii. 
iv. 

As 

D
r.Sekhar 

settled 
in 

with 
a cup 
of tea, 
he 

couldn't 

help 

but 

m
arvel 

at how
 

these 

seem
ingly 

sim
ple 

sensors 

w
orked 

in 

harm
ony 

to 

create 
a haven 
of safety, 

com
fort. 

and 

sustainability. 
In 

that 

m
om

ent, 
he 

felt 
a deep 

sense 
of 

gratitude 

for 

the 

technology 

that 

m
ade 

it all 

possible. 

And 
so, 
in 
the 

heart 
of Bengaluru, 

Dr.Sekhar's 

hom
e 

stood 
as 
a shining 

exam
ple 

of 

how
 

sensors 

and 

innovation 

could 

transform
 

everyday 
life, 
one 

Page 
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ldentify 

and 
list 

them
 

in 
the 

prescribed 

follow
ing 

form
at 

appropriate 

sensors 
prescribed 

following 
form

at: 
sensor 
at a tim

e. 



h In 

1PV4, 

ldentify 

the 

classes 
of 

the 

IPs: 

110.10.20.30, 

150.10.20.30, 
and 

fel 200.10.20.30. 
Find 
the 

network 

IDs, 

broadcast 
IDs, 

and 
the 

num
ber 

of actual hosts 
for 

the 

given 
IP 

addresses 
and 
list 

them
 

in 
the 

prescribed 

table 
200.10.20.30 

IP's 150.10.20.30 

110.10.20.30 

Details Class Network 
ID Broadcast 

ID Number 
of 

Actual 
Hosts Compare 

IEEE 

802.11 
and 

IEEE 

802.15.4 

across 
the 

features 
of Purpose, 

Frequency 

Bands, 

Range, 
and 

Data 

Rate; 

3. 

Calculate 
the 

throughput 
for 

Pure 

ALOHA 
and 

Slotted 

ALOHA 
given 
the 

following parameters: 
a 

10-byte 
frame 

(Frame 
Size), 
a 

shared 

channel 

bandwidth 
of 
160 
kbps 

(Channel 

Speed), 
and 
end 

nodes 

transmitting 
at a rate 
of 
500 

frames 
per 

second (fps). Write 
a brief 

note 
on 

Duty 

Cycle, 

Dwell 
and 

Hop 

Time, 
and 

Robustness 
in 
the 

context 
of the 

LoRaWAN 

Protocol. 

4. 

Analyze 
the 

following 

scenarios 
and 

identify 
the 

Application 

layer 

protocol 

most 

likely 

used 
in each 

case. 

Provide 
a brief 

justification 
for 

your 

choice 

based 
on 
the 

characteristics 
of the 

application 

protocol 
and 
its 

suitability 
for 
the 

given 

scenario. 

Provide 

your 

answer 

using 
the 

following 

table Justification 

Application 
protocol 

Scenario Scenario-2 
Scenario-1 

Scenario 
-3

 

Scenario 
1: In 
a sm

art 

agriculture 

system
, 

sensors 

across 

expansive 

farm
lands 

collect 

real-tim
e 

data 
on 
soil 

moisture 
and 

environmental 

conditions. 
The 

system
 

relies 
on 
a lightweight 
and 

efficient 

Application 

layer 

protocol 
for 

seamless 

com
m

unication 

betw
een 

the 

sensors 
and 
the 

central 

m
onitoring 

server. 

Scenario 
2: In 
a sm

art 

city's 

traffic 

m
anagem

ent 

system
, 

various 

sensors 

and 

traffic 

lights 

com
m

unicate 

real-tim
e 

data 
to 

optim
ize 

traffic 

flow. 

The 

system
 

relies 
on 
a 

lightweight 

and 

efficient 

protocol 
for 

scalable 

and 

reliable 

com
m

unication, 

ensuring 

tim
ely 

updates 
and 

coordination. 

Scenario 
3: An 

online 

shopping 

platform
 

im
plem

ents 
a protocol 
for 

secure 

and encrypted 

com
m

unication 

betw
een 

users 

and 

the 

server, 

ensuring 

the confidentiality 

and 

integrity 
of sensitive 

user 

data 

during 

online 

transactions. 
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Da
tas

et,
 

7 20
 

ma
le 

G.
o.T

. 

6 20
 

ma
le 

G.
o.T

. 

5 20
 

ma
le 

G.
o.T

. 

19
 

fem
ale

 

Fr
ien

ds
! 

3 19
 

ma
le 

Fr
ien

ds
! 

2 19
 

ma
le 

Fri
en

ds!
 

19
 

ma
le 

Fr
ien

ds
! 

Age 
Ge

nd
er Fav

. 
Sho

w D
ata

se
t, 

7 

19-
25 ma
le 

Br
.Ba

. 

6 

19-
25 

ma
le 

C.
M

ind
s 

5 

19-
25 ma
le 

G.
o.T

. 

4 

19-
25 

fem
ale

 

Fri
end

s! 

3 

19-
25 

fem
ale

 

Fu
tu

ra
m

a 

2 

19
-25

 

fem
ale

 

Si
m

ps
on

s 

1 

19-
25 

fem
ale

 

Gr
ey

's A
. 

ID
 

Age 
Ge

nd
er Fav

. 
Sho

W 

Da
tas

et1
 

7 

19
-25

 

ma
le 

G.
o.T

. 

6 

19
-25

 

ma
le 

G.
o.T

. 

5 

19
-25

 

ma
le 

G.
o.T

. 

4 

12-
15 

fe
m

ale
 

Fri
en

ds!
 19

-25
 

ma
le 

Fr
ien

ds
! 

2 

19
-25

 

ma
le 

Fr
ien

ds
! 

1 

12
-15

 

ID
 

Fr
ie

nd
s!

 

Age 

Ge
nd

er 
fem

ale
 Fav

. 
Sh

ow
 

id
en

tif
ie

rs
. 

As
su

me
 

tha
t for this
 

ex
er

cis
e, the 

att
rib

ut
es

 age and 

ge
nd

er are the 

qu
asi

 ap
pe

ars
 in

 
the 

dat
a. 

Not
e tha
t 

"d
ist

ing
uis

hin
g"

 is
 

de
fin

ed
 

ove
r 

qu
as

i-i
de

nt
ifi

er
s. 

can
no

t be
 

di
sti

ng
ui

sh
ed

 

from
 at

 
lea

st k-1 

oth
er 

ind
ivi

du
als

 

wh
ose

 

in
fo

rm
ati

on
 

also
 

K-
an

on
ym

ity
 

de
sc

rib
es

 

tha
t for 

eac
h 

per
son

 

wi
thi

n the 

dat
a, 

the
ir 

in
fo

rm
ati

on
 

abo
ut 

the
m 

bri
efl

y; 
me

tho
ds

 

tha
t use to

 
ad

dre
ss 

som
e of

 
the 

dra
wb

ac
ks

 of
 

k-
an

on
ym

iza
tio

nr
 

ie
 

n 
data

 

pri
vac

y 

An
on

ym
iza

tio
n, list the 

dra
wb

ac
ks

 of
 

k-A
no

ny
mi

ty.
 

Wh
at are t)

 W
ind

y 

3 Ra
iny

 o 

Su
nn

y 

2 

W
ea

th
er

 N
o 

Yes 

win
dy.

 

prob
abili

ty Co
ns

id
er

 the 

giv
en raw 

da
tas

et as
 

sho
wn

 in
 

tabl
e. 

Perf
orm

 

Naiv
e 

Bay
es 

D
o an

 
ap

pr
op

ria
te 

fo
rm

ula
; 

3 
mo

del
s? 

eff
ec

tiv
en

es
s satisfie consi 

Wh
at are the 

co
m

m
on

 

ev
alu

ati
on

 

m
etr

ics
 

use
d to

 

as
se

ss the 
per

for
ma

nce
 and a)

 
Does 

Dat 

alg
ori

thm
 and 

de
ter

mi
ne

 the 

po
ste

rio
r 

if
 

the 

cla
ssi

fic
ati

on
 

wea
ther 

is
 

of
 

ma
chi

ne 

lea
rni

ng
 

Pro
vid

e 

a 
brie

f 

note
 oon each metr
ic with 
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O
R

 

Cov
aria

nce
 

ma
trix

(S)=
| 2.08 

12.
08 2.73

 

Y
=

 

Leaf
 

We
tne

sS 

4 3 1 

0.5 

X
=

 
M

oi
st

ur
e 

2 1 0 -1
 

9.a)
 

co
mp

ute
 

eig
en

va
lue

s, 

, 
from

 

co
va

ria
nc

e 

ma
trix

 and data
 of

 
tab

le 

in
 

the 
pro

ces
s of

 
red

uc
tio

n of
 

dim
en

sio
n 

usin
g 

Pri
nci

pal
 

Co
mp

on
en

t 

An
aly

sis
 

(PC
A),

 

rec
og

niz
e 

pa
tte

rns
 in

 
ma

ch
ine

 

lea
rni

ng
 be

tw
een

 

Ing
res

s 

Tu
nne

l 

Ro
ute

rs 
(ITR

S) and 

loc
ati

on
 } of

 
the 

unk
now

n 

hod
e. 

b.
 

Usi
ng the 

lea
st-

sq
ua

res
 

me
tho

dX
= 

(4
'A

)A
"B

, 

cal
cu

lat
e the 

est
im

ate
d 

1 
-ta

nÍN
 L

N
 

- Y
y 

tan
oN

 

A
 1 

-ta
no

1 
-ta

n@
2 B

 X
1 

-1
ta

np
, sys

tem
 of

 
eq

ua
tio

ns
 for 

loc
ali

zat
ion

 is
 

rep
res

en
ted

 as: 

Co
ns

tru
ct 

ma
tric

es 

A
 

and 

B
 

bas
ed on

 
the 

ang
le and 

an
ch

or 

inf
orm

ati
on

. The 

O
1 =
 

180
° 

+
 

45°
, 0,

 =
 

180
° 

-
45°

, 0 =
 

36
0°

- 45°
, 04

 =
 

450 

The 

ang
les

 of
 

arr
iva

l 

(Ao
A) at

 
eac

h 

anc
ho

r 

nod
e 

[x
 

y]= 

[0
 

o]"
.[x,

 y]
 =
 

[0
 

1]". 

The 

co
or

di
na

te
s of

 
the fou
r 

an
ch

or 

no
de

s are
: 

[0.5 0.5]
T (A

oA)
 

me
asu

rem
en

ts.
 The 

act
ual

 

loc
ati

on
 of

 
the 

unk
now

n nod
e is

 
[x

 
yl' 

=
 an

 
unk

now
n nod
e 

arc
hit

ec
tur

es used
 in

 
sen

sor
 

data
 

fus
ion

 

sys
tem

s; 

De
scr

ibe
 

sen
sor

 

data
 

fus
ion

 and 

wri
te brie
f 

note
 on

 
thr

ee 

typ
es of

 
fus

ion
 

con
sis

tin
g of

 
the 

equ
iva

len
t 

ide
nti

tie
s! sat
isf

ies
 

k-
an

on
ym

ity
? 

Ex
pla

in you
r 

ans
we

r by
 

giv
ing

 the 

an
on

ym
ity

 sets
 

c)
 

Doe
s 

Da
tas

et3
 

sat
isf

y 

k-a
no

ny
mi

ty?
 If

 
so: 

wha
t is

 

con
sis

tin
g of

 
the 

equ
iva

len
t 

ide
nti

tie
s! sat
isf

ies
 

k-a
no

ny
mi

ty?
 co

nsi
stin

g of
 

the 
equ

iva
len

t 

ide
nti

tie
s! 

(2] 

and 

wri
te 

abo
ut any one of

 
them

 

in-
de

tai
l? 

Wh
at are 

va
rio

us 

su
pe

rv
ise

d 

lea
rni

ng
 

alg
or

ith
ms

 to
 

pre
dic

t 

ou
tco

m
es

 and 

Eg
res

s 
Tu

nne
l 

Ro
ute

rs 

(ET
RS

). rou
tin

g. Dra
w and lab
el the 

arc
hit

ec
tur

e of
 

LISP
 to

 
ill

us
tra

te the flow
 of

 

tra
ffi

c 

lde
nti

fie
rs 

(EI
Ds

), 

Ro
uti

ng
 

Lo
cat

ors
 

(RL
OC

s), and the 
ste

ps 

inv
olv

ed
 in

 
up

da
tin

g the 

Se
pa

rat
ion

 
Pro

toc
ol 

(LI
SP)

 

ma
nag

es this
 

cha
ng

e, 

foc
usi

ng
 on

 
the role
s of

 
En

dp
oin

t tra
ffic

 to
 

be
 

rou
ted

 

thr
ou

gh
 a 

dif
fer

en
t 

rou
ter

. 

Ex
pla

in how the 

Lo
ca

tor
/ld

en
tif

ier
 

A
 

Vi
rtu

al 

M
ach

ine
 

(VM
) in

 a 
data

 

cen
ter

 is
 

rel
oc

ate
d to

 a 
new 

ser
ve

r, 

req
uir

ing
 its 

=
 =
 

are:
 

[x3 y,] =
 

[1
 

0]". [x4 y]" 
=

 
[1

 
1]" 

wh
ose

 

loc
atio

n 

nee
ds to

 
be

 
est

im
ate

d usin
g 

An
gle

-of
-A

rriv
al 

A
 

sen
sor

 

net
wo

rk 

co
nsi

sts
 of

 
four

 

anc
hor

 

nod
es 

po
sit

ion
ed

 at
 

kno
wn 

loc
ati

on
s, and 

the 

ma
xim

al 

k 
for 

wh
ich 

it [21 

Ex
pla

in you
r 

ans
we

r by
 

giv
ing

 the 
ano

ny
mi

ty sets
 

b)
 

Doe
s 

Da
tas

et2
 

sat
isty

 

k-a
no

ny
mi

ty?
 if

 
so: 

wha
t is

 
the 

ma
xim

al 

k 
for 

whi
ch 

it 21
 

a)
 

Doe
s 

Da
tas

et1
 

sat
isty

 

k-à
no

ny
mi

ty?
 It

 
so: 

wha
t is

 
the 

ma
xim

al 

k 
for 

wh
ich

it 

sat
isf

ies
 

k-a
no

ny
mi

ty?
 

Ex
pla

in you
r 

ans
we

r by
 

giv
ing

 the 

ano
ny

mi
ty sets 
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re
co

m
m

en
da

tio
ns

 by
 

hig
hli

gh
tin

g the 
fea

tur
es and 

be
ne

fits
 of

 
you

r 
des

ign
. 

co
m

m
un

ica
tio

n 

mo
du

les
, and 

ap
pli

ca
tio

n 

pro
toc

ols
 you 

wo
uld

 

use
. 

Jus
tify

 

you
r 

and 

cio
ud

-b
as

ed
 air 

qu
aii

ty 

in
fo

rm
ati

on
. 

Inc
lud

e the 

typ
es of

 
se

ns
or

s, 

ac
tu

ato
rs,

 

o.b
) 

the 

Go
og

le 

Tr
aff

ic and 

Na
vig

ati
on

 

ap
pl

ica
tio

n on
 

Go
og

le 

Ma
ps.

 

en
ab

lin
g 

use
rs to

 
re-

ro
ute

 

the
ir 

jou
rne

ys
. 

This
 

sys
tem

 

wo
uld

 

fun
cti

on
 

sim
ila

rly
 to

 

po
ilu

tio
n 

lev
els

 

alo
ng the 

en
tire

 

rou
te,

 

iss
uin

g 

wa
rni

ng
s if

 
lev

els
 are too 

hig
h, thu
s 

from
 the 

clo
ud

. For 

use
rs 

tra
ve

lin
g to

 a 
de

sti
na

tio
n,

 

Ai
ry

yM
ete

r 

wo
uld

 

pr
ed

ict
 wo

uld
 use use

r 

loc
ati

on
 

dat
a (via

 

GPS
) to

 
pro

vid
e 

rea
l-t

im
e air 

qu
ali

ty 

in
fo

rm
ati

on
 so
ur

ce
s and 

ad
m

in
ist

ra
tiv

e 

m
ea

su
re

s to
 

ma
na

ge
 air 

po
llu

tio
n.

 

Thi
s 

ap
pl

ica
tio

n 

ap
pl

ica
tio

n 

nam
ed 

"A
iry

yM
ete

r" tha
t 

lev
era

ge
s 

clo
ud dat
a on

 

loc
al 

em
iss

ion
 

CSE 

stu
de

nt
s 

de
cid

ed
 to

 
ha

rn
es

s the 

po
we

r of
 

tec
hn

ol
og

y.
 

The
y 

en
vi

sio
ne

d an
 

loT 

im
pa

cti
ng

 

he
alt

h and 

qu
ali

ty of
 

life
. T

o 
co

mb
at thi
s, 

a 
gro

up of
 

inn
ov

ati
ve

 

B.T
ech

 

in
 

the 

bu
stl

ing
 

cit
ies

 of
 

nd
ia,

 air 
po

llu
tio

n has 

em
erg

ed
 as

 a 
ma

jor
 

co
nc

ern
, 

O
R

 

10
.a)

 

pr
ov

ide
 

ju
sti

fic
at

io
n for 

you
r 

ch
oic

es
. 

a 
de

sig
n 

wit
h 

ne
ce

ss
ar

y 

co
m

po
ne

nt
s 

suc
h as

 
se

ns
or

s and 

ap
pl

ic
at

io
n 

pr
ot

oc
ol

s, and 

wh
ere

 

eac
h 

pa
rki

ng
 

spa
ce 

me
as

ur
es

 8 
sq.

ft. in
 

wid
th and 12

 
sq

.ft.
 in

 
len

gth
, 

de
ve

lop
 

and 

de
sig

n 

a 
Sm

art 

Pa
rki

ng
 

Sy
ste

m for the SJT car 
par

k. 

Co
ns

ide
rin

g the 

lay
ou

t, 

the lab 

wi
nd

ow
 and 

de
cid

ed
 it 

was tim
e to

 
tak

e 

ac
tio

n. It's 
tim

e to
 

tes
t 

the
ir 

ski
lls 

inn
ov

ati
ve

 

en
gi

ne
er

in
g 

stu
de

nt from
 

B.
Te

ch
., CSE
, 

ob
se

rv
ed

 the 

pa
rki

ng
 

cha
os from

 wa
sti

ng
 

pr
ec

iou
s 

tim
e and fue
l in

 
sea

rch
 of
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