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Fourth S emester B.E./B.{ech. D egree Examiri'atlbn, D ec.202 4 I J an.2025

: -. Analysis and Design oJ,A,jl$orithms

BCS4Ol

Max. Marks: 100Time: 3 hrs.

L{ote: l. Answer any FIVE full questions, choosing ONE full question from each module.
2. M : Marks , L: Bloom's level , C: Course outcomes.

Moddle - 1 M L C

Q.1 a. Explain the various steps in algorithm design and analysis process with the

flow diagram.

08 L1 co1

b. Give formal and informal definitions of asymptotic notations. 06 LI co1
c. Explain the general plan of mathematical analysis of recursive algorithm

with an example.
06 L1 co1

OR .ji;i

o.2 A, Design algorithm fbr tower of Hanoi problem and obtain time complexity. 10 LI col
b. Write an algorithm to search an element in an array using sequential search.

Discuss the best case, worst case and average case efficiency of this
algorithm.

10 LI col

Module - 2

Q.3 a. Discuss itsWrite an i

efficiency.
to sort the numbers using 10 L2 co2

b.
efficiency.
Design quick sort algorithm and obtain

Jr" ,$!F

its best, average and worst case 10 L2 co2

OR
o.4 a. Write merse sort algorithm and sorl the list E X A M P L E. 08 L2 co2

b. Apply the DFS based algorithm to solve the topological sorting problem for
the following graph, Fig.Qa(b)the following graph, Fig.Qa(b)

i)p
@

06 L3 co2

c.

Fig.Qa(c)

Write algorithm for pre-order, post order and in order traversals of a tree.

Write pre-order. in-order and post order for the given tree.Write pre-order, in-ordcr and post order for the given tree.
-4.

'i*u\

06 L2 co2
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Module - 3
o.s a, Define AVL tree. Construct avL tree for them 10 L3 co3

b. Define heap. Sort the following lists by heapsoi
H E A P S O R T (inalphabetical order)

10 L3 co3

OR
Q.o a. Write the algorithm for comparison 10 L2 I coq

b. Design Horspools algorithm for string
algorithm to frrd the pattern..

hing. Apply Horspools
on the textER

ti

10 L3 co4

Module * 4

Q.7 a. Write Warshall's algo.ith
closure of a directed graph.
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10 L3 co3

b. tree
' iri: .

tising Kruskal
Fig.Q7(b).

6o

ffi,'
Fig.Q7(b)

10 L3 co4

OR
Q.8 a. Solve the following single source shortest path problem assuming vcftex

'5' as the so,urcb.
ll;.i. rr.

i , ,'

ii;

jilI

it*,, kr
i 

"i:[::,,
't - ..,'

'&'

10 L3 co4

b. Write.Hrf"y:. r algorithm. Constrrct
word lor the followins:

Encode the texr DAD CBE.

w
Character A B e D E
Probability 0.5 0.35 0.s 0.1 0.4 0.2

10 L4 co4

,,.us,ir.', Module - 5
o.9 a. E*plri, th" foltp$*ng *itt 06 LI co5

b. What is decision tree? Construct d"iision-t.e" fo,
insertion sort.
Construct state space tree to solve 4 qu".r, p-Uton

the three element 08 L2 cos

c. 06 L3 cos

2 of3
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OR
Q.10 L. What is backtracking? Apply back tracking to solve the below instance of

sum of subset problem: s : {3, 5,6,7\, d: 15

10 L3 c06

b. Solve the following instance of knapsack problem using
technique knapsack capacity : 10.

ffi

branch and bound
rty :

Item Weieht Value
1

2
a
J

4

4
l
5

J

40
42
25

T2

, l(*rul\\
, "i ,*r

,,rlil",,',,+*

10 L4 c06
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Fourth S emester B.E./B. Tech. D egree Examination, D ec.2024 I J an.2025

Microcontrollef 'Microcontroller

Time: 3 hrs. ax. Marks: 100

Note: 1. Answer any FIVE full questiotrs, choosing ONE fult question from eoch module.

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

BCS4O2
USN

Moduld'- 1
E M L C

Q.1 a. tus register with@ous fields of iurrent program sta 05 L2 co1

b. pxpt"* tlr" ARM desien philoil}l'pli . 06 L2 col
c. E.pl'ri, th" ."**r,t*sions ofiARM processor with nqq!-blggk !legq!o. 09 L2 co1

iir" oR
Q,2 L, pxplain Embedded systdr,lr$;'hardware with a neat block diagram. 06 L2 co1

b. Wh"t ls pit"ti,*i in.e[tVtt Illustrate with an example the pipeline stage of
ARM 9 and ARM 10.

09 L2 co1

c. hY with"4 design rules. 05 L2 co1
Module - 2

Q.3 L. Explain the following with examples :

(i) RSC ' (ii) MLA (iii) STRH
:.:),

(iv) SW?.'r,:'
10 L2 co2

b. Explain the different data processing instruction in ARM.' 'li"' 10 L2 co2
OR ! ,.iitidr -.

o.4 a. E-plm B**l thift". instruction in ARM with suitable example! 

-

10 L2 co2
b. gxploin tlre diflerent branch instruction of ARM pryceEe!- 05 L2 ca2
c. ffiuction of ARM plocessoi. iS 05 L2 co2

Module - 3,"i
Q.s a, @uiicdatatypesinC.Providcexamplesofhoweaclt

data ty:e can be used in a C program
08 L2 co3

b. Discuss the concept of regist-er allOcation in compiler optirnization.
Illustrate its significance with an example.

07 L2 c03

c. Describe.the process of a functiohdall in C. 05 L2 co3
p lii,,'t " OR

Q.6 a. DE"rri the common portbbility issues faced when writing C programs.

How can thcse issucs be mitigated.
07 L2 c03

b. lain the concept,.re"f 0tfinter aliasing with iiiample. 07 L2 co3
c. How are function CA{slhandled efficienlly in calling function in C? 06 L2 co3

.{. ,,,'i' vroadd- a

Q.7 L. What are inter'rupts? Discuss inteirupt vector table with diagram for ARM
processor.

06 L2 co4

b. Describe the sequence of operations that occurs when an ARM pfocessor

handle s an IRQ €XC€pt ions- 1u,,,',,,,,,,,,,,'1""'

06 L2 co4

c. Discuss the priority system{or exception in ARM processor. 08 L2 co4
OR

o.8 a. Explain the role p'f fu'llnt< register in ARM exception handling. 08 L2 co4
b. @d implementation of an intemrpt stack in a ARM-

based system. Explain the steps involved'
08 L2 co4

c. What are tfiickey differences between a boot loader and firmware? 04 L2 co4
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Module - 5

Q.e L, Exolain the basrc ion of a cache controller. ,:::,,,. ; 06 L2 co5
b. With a neat diagram, explain the basic architecture ofpsoaC'hd memory, 10 L2 cos
c. Mention any 4 relationship between cache and main memory. 04 L2 c05

OR
Q.10 a. Write a note on cache write policy both writ$sha:c'fbr write through. .,,$* 10 L2 co5

b. Describe the allocation policy on a cache mids. 04 L2 co5
c. Write a note on following :

(1) Write bulfers
(ii) Cachc efficiency

w.s
JS
"""f \t

& s-

06 L2 co5

r(&a :i:::::i
lii". '',sn '*
x.h* .x x ,t<
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Fourth Semester B.E./B.Tech. Degree Examin n, Dec.20241Jan.2025

Database Management' Systemy 
,,:,

Time: 3 hrs. "::: Max. Marks: 100

Note: 1. Answer any FIW full questions, ONE full questionfrom eaclr module.
, t lrnrt, oe2. M : Marks , L: Bloom's level, C:

Modulgu I M L C

Q.1 L, Define the following terms:
(r) Database
(iv) DDL

(ii) Schema (iii) Entity
(v) Degree of a relationship

05 L1 co1

b. gri"flv explain characteristics,pfi[atabase approach. J,]':. 05 L2 co1
c. List and explain advantageis of'using DBMS approach. , 10 L2 co1

OR

Q,2 L, Define the following terms:
(0 Cardinality (ii) Weak entity
(iv) DML (v) Value sets

m data independence
05 LI co1

b. Describe three-schema architecture. Why do we need

sclrcma lcvels'.)

rnappings between 05 L2 col

c. Explain different types of attributes iri ER model with suitable example for
each.

" ' "'t'"l'lli;: 
''

10 L2 co1

" Module-2 's

Q.3 a. With suitable example, ei$.tain the entity i+re$$y and referential integrity
constraints. Whv each is considered important? , "

05 L2 co2

b. Discuss equijoin,ahd':natural join withsuitable example usin$ relational
algcbra notation.

05 L2 co2

c. C iven the relat ,nal tables: r'. 

" l0 L3 co2
Empk 'tment: ,,ii

EID DepID

-

DeptID:, DeptName
1

,r,2
i:,rt3*

lAti*l
leob I

lnr. ]

10

20
20

Isooo-
I 6000
I osoo

10

,..20
r '30

HR
IT

Sales

PID Proiect Name I DeptID

| 101

I t02
I to:

10

20
30

Write relational algebra expressk
(i) Find the names and salaries
(ii) Find the ID's and 4pnies of

(ii,

(i")
(v)

and have a sa\gy,pieater thar

Find the Ikffi,3nd names o

department o{Have a salary 1

Find the names of employeer
Find of employees

n for the following:
>f all employees in the 'IT' department.
rmployees who are in the 'IT' department
n 6000.
f employees who are either in the 'HR'
greater than 6000.
; who are not in the 'IT' department
; along with their department names.
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OR
Q.4 a. Explain any two operations that change the state of relatiofl in a database.

Provide suitable examples.
05 L2 co2

b. Discuss the aggregation
suitable examples.

functions and grouping 
in lelational 

algebra with 05 L2 co2

c. Given the relational tables:

Languase: Enrollment:
LID Language Name SID PID

x

v
Z

Pyhon
Java i,

%.a
a

b
c

p
q
q
r

Write relational i

(i) Rename the
fii) Find the stu

)xtr

tal
rression for th
lle to Learner
rers) who are

f .W $

" 
T \''r

&M

,q

w

__.1

the following:
er and:display it.

(ii)
(iii)
(iu)
(v)

Fi
students (learners) who are not enrolled in any project.
students who are enrolled in all projects.
students who are not enrolled in any project.
students who are enrolled in both the lAlpha' and

F
Find the
projects.

'Beta'
:,,,,,,::::::::::

10 L3 co2

'11,i,,,,,", MOdUle-3,,,,r,,,,,,'rllf ..'r"''"

o.s a. Explain Armstrong inference rules. 05 L2 co4
b. What is the need.for normalization? Explain lNF,2NF and 3NF with

examples.
05 L2 co4

c. 10 L3 co4

OR .,iq

Q.6 a, Explaih the twes of updatdirranomalies in SO&;rdith an example. 05 L2 co4
b. Explain types of JBBC drivers. 05 L2 co5
c. Consider the schema R = ABCD, subjected''to FDs F : {A -+B, B +C},

and the non-binary.partition p1 : {ACD, AB, BC}. State whether Dl is a
losslcss decomposition? fgivc all steps in detaill.

10 L3 co4

Module * 4
o.7 a, Define transaction. Discuss ACID properties. 05 L2 c05

b. With a neat diagram, expl tin,transition diagram of a transaction. 05 L2 co5
c. Demonstrate working of assertion and triggers in SQL with example. 10 L3 co5

OR
o.8 a, Explain cursor antlit3 properties in embedded SQL with suitable example. 05 L2 co5

b. Determine if tldWfollowing schedule is serializable
reasonm$:r* "

i) r1 :$€ryW(x) 12: R(X)w(E 11 : coMMIr 12
ii) T1 :{M(X)R(Y) T2 : R(x)w(Y) T1 : CoMMIT T2

and explain your

COMMIT
: COMMIT

05 L2 co5

Student:
SID Name

a

b
c

Alice
Bob

Carol



BCS4O3

c. Consider the tables below:
Sailors (sid : integer. sname : string, rating : integer. age : rea)
Boats (bid : integer, bname : string. color : string)l
Reserves (sid : integer, bid : integer, day : date)
Write SQL queries for the following:
(t) Write create table statement for reserves.
(ii) Find all information of sailors who have reserved boat number
(ii, Find the names of sailors who have reserved at least one boat.
(iv) Find the names of sailors who have reserved a red boat.
(u) Find the average age of sailors for each rating level.

l01F^

4ffi
s

10 L3 cos

Modiile * 5

o.9 a. Explain the CAP theorem. , ,,, , ,r,,,'
: 05 L2 co6

b. What is NOSQL graph databalptdixplain Neo4i. 05 L2 co6
c. Why concurrency control 'ecovery are needed in DBMS? Demonstrate

f problems that may occur when two simple
transactions run concurr

r'"r s

with suitable examples
10 L3 cos

OR
o.10 L. Explain basic operations CRUD in MongoDB. 05 L2 co6

b. Explain depdlhsfi prevention protocols. 4$n 05 L2 cos
c. Briefly di5Cuss the two-phase looking techniques f0 concurrency control. 10 L3 cos

,1. ,l*p. ,t *

ssilIlw

*w,r* ,M!ii'"

,di@ffi*&m d$ew-
EWry N**

,& d ffi%# "ffiffi
" ffifu% *ru$*ff d Y""r

,T \/ d%r***- eh'M-e&ww" ,*#k-ry ry"TF #
S le^*-&dk 4% dtury?r\Wl$ ^u*\-S *k#*x"&***)s ffi:""d'WW d$# rryffi%wd

S$r' dwq&'w/ e- qX"e *W
^$tr "t */

6 #"" W'w
alwf$w" "*t €
"'$sh. r
"s$ f *u.S#F*d' xwa|(dnsq *tr d

M-d W
Yd

s&k+$s$

v
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Discrete Mathematical Stiuctures

Note: 1. Answer any FIVE full questions, cltoosing OXf ftun question front each module.

2. M : Marks , L: Bloom's level , C: Course outcornes. : ri,

Time: 3 hrs. 'i irr" Max. Marks: 100
..,. ,tf

BC54O5A

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

Module ,. I $ M L C

Q.1 a. t fol,any propositionS p, Q, r the Compound

propositions {(p -+q) 
^ 

(q + r)} +(p -+r) is tautology.

06 L2 col

b. Eitablish the validity of the'"foliowing argument using

inference: {p n (p -+ q) 
^ 

(s v,t) n (r + -q)} -+ (s v t)
the rules of 07 L2 co1

c. For any two odd integers,m and n, show that:
(i) m + n is even (ii) mn is odd

07 L2 co1

OR

Q.2 A. Show that the compo'und proposition l(p t q) -+ rl <+ [(p -+r) n (q + r)]
for primitive statements p, Q, r is logically bquivalent.

06 L2 co1

b. Prove the fotitrwins usins law of logic: p -) (q -+ r) <+ (p n q) -+ r 07 L2 co1
c. 07 L3 co1

' Module -2 ,,,

Q.3 a. 12 +22 +32 +...in':Prove that for 
"u"n.n.,,,. 

f ,

n(n + 1)(2n

6 .-t

06 L2 co2

b. Lct ao : l, Bt :2, d2: 3 and &n =?n-r *dn-zt?n-.r

&n(3'V nez*.

for n ) 3, prove that

,p :'u,

07 L2 co2

c. How many positive integers n can be we form using the digits 3, 4,4,5,5,
6. 7 if we want n to exceed 5,000,000?

07 L3 co2

,,, i'l oR
Q.4 a. 06 L2 co2

b. Find the number ofpermutations of the letters of the word ENGINEERING
such that:
(, All the E's are together (ii) Arangement begin with N
(iii) Al1the vowels are adiacent.r"'

07 L3 co2

c. Find the coefficient of a'b,le?# in the expansion of (a+ 2b - 3c + 2d+ 5)16. 07 L3 co2
.rhr W Module - 3

Q.s a. State pigeon hole principle.'Prove that if 30 dictionaries in a library contain
a total of 6t,327 qffithen atleast one of the dictionaries must have atleast

2045 paees. *$*ff

06 L3 co3

b.
l.:x-s if x>o

Lct f : R -+ R be defincd by f(x)={l^ n'ind fr(o). f*r(l),
,ir :: , [l-3x if x<0

r'(-t), f I(3), f '(-6), f -'([-6, 5l) and r-r([-s, s])

07 L2 c03

c. Dr"tth8Tlasse diasram representing the positive divisor of 36. 07 L3 c03

the
(r)
(iii)
(v)
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OR

Q.6 L. LetA=
(i)
(ii)
(iii)
(iv)

{1,2, 3,4} and B : {1, 2, 3, 4, 5, 6},
How many functions are there from A to B?
How many of these are one to one?
How many functions are there from B to A?
How many of these are onto?

06 L2 co3

b. Let f and g be functions from R to R define-d by f(x): ax + b and

g(x):1-x*x'. If 19"fXx) =9x2 -9x+3, determine a andb.
07 L2 co3

c. Let A : {1,2,3, 4, 6} and R be a relation
if ooa is multiple of b". Write down the re[g

draw the digraph. List out in degree and oT

ifined by aRb if and p-[[y
relation matrix M(Ril-[nd

07 L3 c03

ModtilC'*,4
Q.7 L. In how many ways 5 number of als i4t;mber of b's and 3 number of c's

can be arransed so that all the identical letters are not in a single block?
06 L3 co4

b. Determine the number of positive integers n such that I < n < 100 and n is
not divisible by 2, 3, or 5.

07 L3 co4

c. Solve the recurrence relation &n+2-3a,*, + 2an=0, B0: 1, a1 :6. 07 L2 co4
OR

Q.8 a. In how many ways',c
so that none ofthe pa

rn the 26 letters of the English alphabet be permuted
.terns CAR, DOG, PIIN or BYTE occurs?

06 L3 co4

b. Five teachers T1, Tz, T3, Ta are to be made class teachers for five classes,
Cr, Cz, Cs, C+, C5, one teacher for each class. Tr and Tz do not wish to
become the class teachers for Cr or C-2, Ti and T,{ for C4 or C5, and T5 for C:
or Ca or C5. [n how many ways can the teachers be assigned the work?
1 Wit hout displcasing any teacher)

07 L3 co4

c. Solve

Fr: i.
the recurrence relation 4,*z = 4nr * Fl wheqe n 2 0 and Fo, fr,,;,0;

':1'L''lq""r'*r

07 L2 co4

Module - 5

Q.e a.
If G be a set of all rcn zero real numbers ala lei a * b :

(G, *) is an abelian group.

.].'

how thai
06 L2 co5

b. Define Klein group and if A : {", a, b, c} then show that'this is a Klein-4
group.

07 L2 co5

c. State and piove Lagrange's theoreim:' 07 L2 co5
..ir"tiili,. .,.."i' OR

Q.10 a, If H and K are subgroups of group G, prove that H n K is also a subgroup
of G. Is H u K a subsroup of G?

06 L2 co5

b. Define cyclic
given below is

blblc
clcld
dldle----+elelf
rTrT;

how that (G, *) Whose multiplication table is as

cldlelf+cldlelf+dlelfla
;TrT"Tb
rT;lbT;.+
alblcld
---#blcldle

ry

S*ffi*S

07 L2 co5

c.
" ll':tt'[1

Let G : 54, for cr =
:

the left cosets,of H in G.

2

3

J

4

4\
l, fiod the subgroup H: (cr,>. Determine

r)
07 L3 co5
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Fourth Semester B.E./B.Tech. Degree Exami Dec.2024lJan.2025
Biology for Engin sE)

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, 'E full question from each module.
mes.2. M : Muks, L: Bloom's level , C: Cr

L P , L ,L q I o { I

Module - 1 M L C

Q.1 a. What is stem ccll? Explain its types and list its applications. 7 L2 co1

b. Explain in detail the properties and functions of nucleic acids.

l

6 L2 co1

c. Explain the importance of special biomolecules. 7 L2 co1

OR

Q.2 a. What is a biomolecule? Explain the classifications of biomolecule. 7 L2 co1

b. Explain the properties and functions of carbohydrates. 6 L2 co1

c. Describe the structure and functions of a cell with a neat diagram. 7 L3 co1

, {Li::,,.!, I Moduie - 2

Q.3 a. What ii the role of lipids? Outlifle ihe process of obtaining biodiesel from
lipids.

7 L3 co2

b. Dfferentiate between PIIA and PLA as a bioplastic materials. 6 L4 col

c. Explain the role of DNA vaccine for'":iabies
i[ '!it$:]'

"{irl$liiilt 
"'l i!

r1l1[u-';,*, "
...,,*,"..4i;] i

and RN{. vaccine for 7 L2 co1

Q.4 a. What are the key properties, advantages and limitations of cellulose based
water filters.

7 L3 co2

b.

i

{

How can DNA finger printing be applied to evaluate its effectiveness and

reliability in forensic applications
6 L4 co1

c., Describe the use of meat analogue and plant protein as food. 7 L2 c02

Module - 3

Q.s a. Deliberate the functioning of brain as CPU system. 7 L3 co2

b. Write a short note on y and ventilator. 6 L2 co2

c. Explain heart as pump system. 7 L3 c02

,t "i
u

#
1 of2

OR
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OR
Q.6 a. Explain eye as a camera system. 7 L3 coz

b. Write a shofi note on cardiac pacemaker. 6 L2 co2

c. Explain kidney as purification system. 7 L3 co2

Module -"4tr*'ur
Q.7 a. Describe the materials used and engineering applications of Velcro

technology.
7 L3 co3

b. Compare the process of photoslmthesis
ccl I s.

to the functioning, of,Fhgtovoltaic 6 L4 co3

c. Explain the FIBOCs and PFCs as human blood substituents. 7 L3 co3

OR
Q.8 :1. Explain the terms lotus leaf effect and bird flying. 7 L3 co3

b. Compare biological echolocation and technologrcal echolocation
highlighting their applications in navigation and detection.

6 L4 c03

c. Explain the terms shark
concepts.

skin, rits and bullet train using biological 7 L3 c03

Mbdule - 5

Q.e a, Compare the functioning of electrical tongue and human tongue. 7 L4 co4

b. Explain muscle cells as scaffold for tissue growth. 6 L2 co4

c. Explain bioremediation and biomining via microbial surface adsoiption. 7 L2 co4

Q.10 a. Illustrate the basic steps of bioprinting process and list the various tytes of
b iop rinting techniques.

7 L4 co4

b.

,i.

Write a short note on:
i) Importance of DNA origami
ii) Sclf healing bioconcrete.

6 L2 co4

C,T Discuss the applications of artificial intelligence in the diagnosis of disease, 7 L2 co4

*****
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