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from each module.

(06 Marks)

(07 Marks)

(07 Marks)

Find the truth

(06 Marks)

position did not work hard. (07 Marks)
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Time:3 hrs.

Note: l. Answer any FIVE full cltoosing ONE
2. Use of Data tables

Module-1
I a. Define Tautology

b.

c.

2a.

b

a car
did not get

c.W A direct proof An indirec

\q{d

si

#8. ir:ryfeq

1 of4

,puting

full question

[n + (q -+ 
')]

Using the laws

Write
oo For n, if 'n'

of b. Represent R as a

c. Prove the

(D

(ii)

ePnQ

-+.)] I' u

equivalence:

form and find the negation,
'n' is

15 an (07 Marks)

. Find the following :

B as well as B to A.
and one-one function from A to B. (06 Marks)

relation on A defined by aRb if and only if 'a' is a multiple
pairs. Draw the digraph and matrix representation of R,

(07 Marks)
E)'

degree must be even. (07 Marks)



4 Let f: R + R be defined by,

llt;..
.n'"{f,

'i!i!.r'

r:11 :lll

qe'-P
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s'$&* * - il.
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o., "-+ defined by xRy iffx/y aqd y:b.

c.

f(x) =
3x-5 ifx>0
-3x+l if xS0

pairs.

the vertices in the
m

grapl$-

21MATC541

(06 Marks)

2x. Write down

(06 Marks)

Find (1), t(-;), r'(:), r-'([-s,s]).

Let A : {1, 2, 3, 4},let R be a relation
the following:

(i) R as a relation of set o
(ii) Digraph of R.
(iii) lndegree and

Define Graph

%

whether the following
I ,rll!

' :: ":::"""

,::::::,,

(07 Marks)
graphs are isomorphic or not.

(07 Marks)

u)e.

Fig. Q4

:aX b for the

'-,
+

5 a. The fo are rnarks of 8 students

Calculate the correlation

and S

b. Fit a curve in the

second degree 2

Y=ax +
and hence atx:6

(07 Marks)

the least square method. For the following

(07 Marks)

(06 Marks)

foJfbwine
effiv

data:

., +
b"x.t*#h

P

6 a. Fit a straight line in the

b. Fit a best

OR
= ax + b by the least square sense for the following data

y = ax2 + bx + c for the following data:

"s

*. t...-,-,,r'

54 6l 5t 45Marks in statistics 25 43 27

Marks in Mathr}mdiics 35 47 2"fir 63 54 28 4a'"

x l3s0 400 s00
26 1:y | ,,'.6,

1 2 3 'l',[ttttt'
5x

v 10 t2 13116 19

x 5 10 15 20 1,

v t6 t9 23 26

7 8 9x 1 2 J '4.ir 5 6

v 2 6 7 8 10 11 11 10 9

2of4

(07 Marks)
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c The following table gives the of fathers

Calculate the coefficient of correlation and I

7 a. A random variable X has the

Find K, and evaluate ; P >5 6)

slon.
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(07 Marks)

(06 Marks)

(07 Marks)
brand was distributed
a firm purchase 2500

(07 Marks)

a finite probability

function

b
c

Find the mean and standard
ln a test on electric bulb
normally with an
bulbs find the number

(i) More 2r
(ii) Less
(iii) 1900 to 2100

,i$.,

hours
..,*#fu

hours. ,, 1*lI

OR
8 a. Find of K such that llowing

Hence find its

b. Find the mean and ation
c. If the probability of a reaction from

9

b. A machinist is making
parts shows mean
would you say that the is inferior?

injection is 0.001 determine the chance
a bad rejection, (07 Marks)

d

(06 Marks)
(07 Marks)

the discrete random variable

(06 Marks)
with axle diameter of 0.7 inch. A random sample of 10

42 nch with a S.D of 0.04 inch. On the basis of this sample

c. A die is thrown 264 times
frequency distribution ;

Calculate thg value of X2.

(07 Marks)
and the number appearing on the fact (x) follows the following

x 1 2 3 4 5 6

f 40 32 28 58 54 60

67 67 68 69 'io 72x 65 66

69 71v 67 68 65 68 72 72

x I-J'
,)

1 0 1 l', 2 3

R(x) K 2K 3K 4K Jt( 2K K

x
J 4' 5

lif

2 1

6

u
,f-

1

6
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12

I
1,2

1

t2
1

1-

',', ,,,,,,,,,,,,"t'

t2
1

t2
1

t2
1

"q "#fl
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(07 Marks)

that out of2000 more than
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2 J 4 5 6x 0 1

'5K 7K 9K 11K 13KP(x) K
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OR
l0 a. Explain the terms : (i) Null hypothesis
' (iii) Type I and Type II

b. Four coins are tossed 100 times and the fo

Fit a binomial distribution for the

c. The nine items of a sample have
Does the mean of these differ

*{.**{<

were obtained :

the goodness offit

values :45,
from the

intervals
(06 Marks)

i 
,. 

".,ritlt 

,, 
.,

(*3* = 9.49 for 4 d.f)
(07 Marks)

48,47,49,49,53,51
of 47.5? (07 Marks)
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Time:3 hrs.

Note: Answer any FIVE full q

I a. Design an algorithm to
efficiency in best, worst

2 a. Discuss

S . ir : 
t'"]''liill'1"'

OR
design and

b. Give the general p any non
check whether array e are distinct. Discuss

c. Define Big Oh (O Omega (Q) notations.

(08 Marks)
algorithm. Write an algorithm to

(08 Marks)
(04 Marks)

analysis process with the flow diagram.
(08 Marks)

(07 Marks)

sort. Write the complexity of merge soft.
(07 N{arks)

minimum element in an array, Coustruct

(06 Marl<s)

cases.

steps in algorithm
satisfied bv

' Fie.Qa(u)
b. Design an algorithm to Sorl numbers using merge

c' Write recursive algorithm to find maximum and

tree of recursive call for the data,

22, 13, -5, -8, 15, 60, 17, 31, 47
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b,fbm. Find an optimal solution to the

Module:3
5 a. Write an algorithm to solve Greedy knapsack

for the

b. write s

7 a. Write Floyd's
for the following graph$,m

,$lr &w.,'. nl{il.] .

knapsack instance n: 7,m : 15, (Pr, Pz .....P, 5, 15,7,6,79,3) and
(wr, wz ....wr) : (2,3, 5, 7, 1, 4, l)using

b. Design Prim's algorithm to find the
Write an algorithm to construct heap
Top down method to construct the max the

(10 Marks)

ottom-up and
67 ,33

(10 Marks)

loyd's algorithm

, .,' ,,' .

spannihg treecost Apply Prim's algorithm

(10 Marks)
tree and find the code for each character,

(10 Marks)

t

50 9

613 0

88 9

problem ApPlv F

\1qd""
ntd ]r'

(a)

Horspool's string matching algorithm.
's algorithm to compute Transitive closure.

(10 N{arks)
(06 Marks)
(04 Marks)

the salesperson if
Graph and the distance matrix are given

20

10

t2

0

(10 Marks)
(06 Marks)
(04 Marks)

for
Fig.Q7(a)

to

8 pro
he starts

[Refer F
1, using

4| 2 3

0 10 15I

2

J

4

b. Write
c. Write

;,,'

Gliaracters : A:l \$sSB C *'&u,,,D E
$, Probability : 0.4 ,.i N{*' 0.1 '' 0.15 0,1s

&-,"u
n "/.&*3*s {

2 of 3

OR
6 a. Design Prim's Algorithm to

3

6

path
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9a,

b

10 a.

(08 Marks)

(12 Marks)
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following assignment
123

,riir.
\i'r*,,::'

'luJOR

jobs and 4 persons.
space tree to solve the

cost is given.

alq
ulo

t_.l)
aIz

2

69

r$l;,:l:*i{trdC-

Discuss the following :

i) Sumrofsubset problem and solution risrng backtracking.
ii) P,l{P and NP complete problem.
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1 a. Explain with neat diagram, a

b. Define RISC architecture

2a.
b.

b

4a. gram to
b. Write a program to

5 a. Write a program to

b. What are the

6 a. Write a pro

1t

lementation

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

(10 Marks)

(10 Marks)

locations.
b. Write a program to

,,,

a. Explain

h, ,.IViite a

7

8 a. Explain
b. Write a

proglam

OR
svstems.
of external intemrpt to toggle an LED on/off.

Module-S
explain operating system architecture.9 a. With neat diagram,

b. Explain steps in selecting RTOS
(10 Marks)
(10 Marks)

(10 Marks)
(10 Marks)

Explain
Explain

a.

b.

OR
of dead lock with example

of operating systems with exarnple.
:i.rk***

,d.,
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(10 Marks)
(10 Marks)

Fourth Semester B.E. Degree

Time: 3 hrs.

Note: Answer any FIVE full questions,

Dec.2023lJ an.2024
Microcontroller and E ed Systems

"- Max. Marks: 100
is*lcs+

ONE full question.fro.nf each module.

i,

Module-2''.........-3 a. Write a program find sum of first 20
store instructions in

integer numbers.
ARM with examplc
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4 a. What
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arouncl tintc anci e waitinu time.
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23 I J an.2024

(06 \la rlis)

(0:l \larlis)
(10 ]larlis)

(06 )larks)
(06 t\Iarks)

n0n-preventrve S.l I:

to the critical scc

(08 )lta rks)

tron problcnr'l
(06 llarks)
(08 llarks)
(06 )Iarks)
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'l-irnc: 3 lrrs. N4ax \4arks: l0()

Notc: .ltrsy.,er u\: l, ll,'p' /illl questions, choosittt! Oh E.full questiott Ji"om eoch module.

Moclule-1
1 a. Defilc Operating Systcr-r'r. Explain tl-re rolc of operating system lvtth |cspcct to t"tscr vjew atlcl

(06 IIarks)systelll view.
(06 Nlarks)b. With a neat diagraLn , cxplain dual mode opcratiorl.

c. Brieflyt:xplain the services provicled bythe operating system that arc helpfLrlto thc user.
(0tl lI a rlis)

Fourth Semester B.E. Degree
Operati

OR
De llne process. Explain thc diltbrent charactet'istics of scltccltrling critcria.

Dif1ercntiate bctrvcctt loits terltl ancl shofi tentl schcdulers.b.

C.

b

iii)Conrpu tc tlte a

are the threc recl to be r-t-ret by
OR

osophcr problcnl

s to arise deadlock.

Avad{hls
ABC

(06 Marks)

r11
JJ/"

Pr 3 0 2 9 02
P:211 222
P+002433

Answer thc fbllou'ing questioll using Bankers Algorithrn'
r) Is the system in a safb state 'J

ii) If a request frgrr, Pr arrives (1,0,2) can the request be grarltccl irrmecliiitoly. (10 NIarks)

c. "A saf-e state is not cleacllock state but a cleacilock statc is an unsale state". L.xplaur.(04Ilarks)

[Jurst timeArrival tirneProcess
0 8Pr

tr: i /
L+

op. 2

P+ 3



6

OR
a. With a ncat diagram. explain paging hardware rvith T[-8. (0u Nlarks)

b. Delinc aciclrcss bincling cxplirin rnulti-stcir processing o1'a uscr progralx. (06 N{arl<s)

c. (]iven live rrenrorv positions of 100 KIl,500 K8,200 K8,300 I(B and 600 I(B (in order),
hor'v u,oulcl thc llrst llt, best llt ancl worst-llt algorithrns placc processes of 212I<U,417 KIl.
I 12 Kll lnd 426 I(U (in orclcr)'/ Which algonthrn makes the nrost ef'licient use of tnemoty?

(06 l\{a rks)

Module-4
a. Dcflnc dcmanci pauing. With a neat cliagran-r e xplain the steps in liandling page fault.

(08 NIarks)
b. Considcr thc ltrllorving page referencu' string

l, l^ i. 4,2, 1, 5. 6,2, 1,2,3.1. 6,3.2, 1,2.3, 6

[1ort, nran1, pagc laLrlts rvoulcl occur [br tlic LItU, IrIFO ancl optirnal pagc leplaccntcut
algonthnis'J.,\ssurne lj'anre size rs i. (12 i\tarks)

2rcs44

(07 NIa rl<s)

(09 \{arks)
(04 trIarks)

(20 Marks)

7

I

9

I()

()R.

a. Dcfir-re filc. Explain dilicrent operations can be perforrned on thc' flle .

b. f:xplain drtlbrent flle access rnethods.
c. List oLrt clitlerent allocatior-r ntcthocls. lixplain any oltc.

d. Intcrproccss colnnrur.ricution

2of2

Nllodule-S
Supl-rosc that a ciisli has -5000 cylincicrs nuntbcred 0 to 4999. l-hc drivc is currcntly serving a

rcqLrcst at eylindcr 143 rrnd the prcvior"rs rcqLrest \vas at cylinclcr'125. Thc qlleue of pending
rcqLlr)sts. in ]'lFO orclcr is,

86, 1470, 913, 1771, 948. l-s09, 1022, 1750, 130
Starting from thc cuilent head position, ll,hat is thc total distance (in cylinders) that thc disk
anl lrovcs to satisfv all the pending recluests for each of the fbllorving clisk-schedulrng
algorithurs,'
i) FC'FS ii) SSI'F iii) SClz\N ir,) I.OOK (12 Ntarks)
\\/rite a short notc on Access N4atrix, (08 \larl<s)

OR
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!\'ote: Answer untt F'll,'E.fult questiorts, clroosing ONE Jitll questiott.fi'om euclt rttodule.

Moclulc- I

it. Explain thc structurc anci classiflcation ol carbohyclratcs, locusing on ntonosilccharitle.

clisacchariclcs ancl polysacchariclcs. l)iscuss tltcir bionrcdical it.ttpr.rrtnttcc o1'carbohytlt'atc:'
(10 Nlarlis)

b. Ixplain thc constnrction, prope rtics and inrportattcc olccllulosc-Lla:iccl rvatcr tlltcrs.
(05 )lur-lis)

c. Discr,rss thc propcrtics, cncinccririg applicatiotts and cnvirontncntal itttpar:t of'pllA artcl PI.,\
as bioplnstics, (05llarks)

the respiratorl,sSzsterl and theil role in filtering halmlul substances and Ihcilitatinq e:t:
exchange. (10 )Iarli.s)

tr. Disouss the princ:iplc and working of spirometry as a diagnostic tcst fbr cvalurating hiri:
function. Iixplain holv spironrctry rcsults can be interprctcd ancl uscd in tltc cliitgnosis o1'lritt;:

conditions. (05 Nlarlit I

c. Explain the concept of abnr:llnaI lung physiology. ljocusing on Clrrouic Abslrttcirir:
Pulmonary Dtsease (COPD) as an example. (05 .\Iarl.sr

I of 2

Max. Marl<s: i00

OR
Dcsorrbe tl-rc arcititccture of ti"re heart as a punlp svsteln. Discrrss thc fr,rnctiou oI clirri,

chatnber. (10 )Iar.ks)

Discuss the rcasons 1br bJockagcs in bloocl vcssels and their itnplic:atrons fur cardtovitscLtlir;

hcalth. (05 )larlis)
Discuss tl're ciitlerent shapes, rnaterials. coating ancl expansiot-t tnechatrtstls used itt stcitl

design. (05 )larlis)



OR
6 a. Describe thc architecture ol'tl-re kidr-rey and its

thc role o1'' each cor-r-rponent ol the nephron
pro ccsscs.

functional units. I(nor,vn
in the filtration. reabso

fbr ostcoporosis.

cliscuss its

218845

as ncphlons. Discuss
rption ancl scorction

(10 Marks)

arrd lirnitations
(10 Marks)
(05 Marks)
(05Ilarl<s)

D iscr"rss the

I'.xplorc thc

7 a, Explain the
in nreciical imaging.

b. Discr,rss the history of technological
Erplarn cornponcnts of bionic lea1.

ll a.

l0

tyrcs o1'n'l-rsclc ancl coutract of'muscle.
biocnginccring solutions bcing dcvelopcd

Modulc-4
u,orking plinciple of ultrasonography and

b.

C.

echolocation.

I

b.

c.

'd

b

il.
b.

c.

OR
Cornparc bctwccn Brrcis and Aircrafts rvith GPS technology lor Navigation and discuss.

(10 t\{arks)
Discuss the principle t f super hydropliobic surfaces. (05 Nlarks)

Discuss the nraterials and exanlples of sell'cleaning surfhce . (05 i\Iarl<s)

N{odule-5
Ehrciiiate thc difflrrcnce bcnveerr 3D printcr and Bioprirrter. (10 Nllrl<s)

DiscLrss tcchnological rrnportarrce of 3D printing clf Human Ear. (05 \'larhs)
Discuss nratcrials uscd in 3D printing of Bonc. (05 Nlarks)

OR
Evaluatc the imporlancc of 3D printing in the food industry. (10 Nlarlis)

Discuss thc teohnoiogrcal irnportance of sell'healing bio concrcte. (05 N{arks)

Evaluatc the adv'antagcs of bioremcdiation ancl bionrining. (05}Iarks)
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