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BCA NEP 4 years (NEP-AICTE) 2™ Semester NEP
Scheme Examination, May-2026
Mathematics Foundations to Computer Science-11
Paper : 25BCA402DS01

Time allowed : 3 Hours] [Maximum marks : 50

Note : Attempt five questions in all. Question No. 1 is
compulsory. In addition to compulsory question.
attempt  four more questions selecting one
question from each unit. All questions carry equal
marks.

1. Compulsory Question : 5x2=10
(i) Define closure property for group.

(i1) Deﬁ.ne the term semi-group.
(iii) Explain the term duality. -
(iv) What is modus ponen?
(v) What is the identity element in a monoid?

Unit-1

2. What do you mean by tautology, contradiction and

~ cdmingcnvcy‘? Show that the following is tautology,

o com.radzcuon or contxngency . o M

(p..,(gqm) ((p-éc)»(P—»R))
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12 2 2 '
Show. dhat’ S o - = 21D
1.3.::8.8 (2n-1) (2n+1) ~ 2(2n+1)
using mathematical induction, 10

Unit-II
(@) If (S, *) and (T, 0) be a monoids with the
identity elements e and e’ respectively. Let f:
S—T be an isomorphism, then f(e) =e’. 5
(b) In a monoid, show that the set of left

invertibles as well as the set of right
invertibles forms a submonoid. 5

What is Cyclic group? Prove that an infinite cyclic

group is isomorphic to the additive group of
integers (Z, +). » i 10
' Unit-III

(a) Define error 'in numerical computation.

Explain various types of errors with
examples. Explain their causes and impact on
- computations. Mo 5

) Explain the bisection method, Derive its

algorithm, o0 e 5

st (a) | Explain Lagrange’s interpolation formula and‘

 deriveit. - s

(b) Compare Trapczoidal ‘Rule and Simpson’s

42004

1/3 rule in terms of accuracy and application.

5




(3) 42004
Unit-IV .
| 8. \ Use the graphical method to solve the following
LP problem : Minimize Z = 3x, + 2x2 s
subject to the constraints : | i 0
() Sxyda; >0,
i) x +x,2>6,
(iii) x; + 4x, > 12 and x4, x, > 0.
9.  Explain the simplex method with the help of
‘suitable _example. e =10 " |
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BCA-NEP-4 years (NEP-AICTE) 2" Semester NEP
Scheme Examination, May-2026
Data Structures
Paper : 25BCA402DS02

Time allowed : 3 Hours] [Maximum marks : 50

P Note : Attempt five quest‘ion\s‘in all. Question. No. 1 is
compulsory. In addition to éonzpzzlsory question,
attempt four more question_s seleéting one
question from each unit. All quéstions carry equal -
marks. .

1. (i) ; Hdwv do you push and pop elements in a

. stack? ,

(i) Define Graph, Multigraph and Complete
- Graph. k
| (iii) Define the\tree -and write the properties of a
e Fo | e
(i) flow do you hdatan element in an array?
i (v) ‘What are the limitations of simple queue?
5 x2=10

i pwspaQope). . PTO,



program/algorlthm to msert a node at desued

42005

(2
Unit-1 '
2. Differentiate between : 4x2.5=10
(i) Linear and non-linear data structure |
(i) Hemogenous and non-primitive  data
' structure | | :
(i) Primitive and non-pr1m1t1ve data structure A
(iv) Static and dynamlc data structure
3. (1) Explam B1g-Oh notation W1th the help o.‘
y , ' - exampie 6
(ii) What is an atgorithm’t Differentiate between .
e algorlthm and program e |
e | Umt—II ,
Y. '(i) o Whate‘is hashmg? ‘What are the dlfferent
: ~methods used for calculatlng hash functlons‘7
, | “:zExplam with sultable examples '
‘ (ii}‘ Descnbe the advantages and dlsadvantages of :
_QI?"-__‘._;,crrcular list. - | ‘ | 5' L
i (.i) f ,What is a cucular linked list? What are its

: !advantages over llnear hnked list? erte il

42005

: »posmon ina cnrcular lmked hst




(i)

(1)

G

ofa Stack)with examples. 3

42005

i)

o

. '?BST‘7 Explam using sultable example.

, quth exarnple in detaul‘7 |

(3) 42005

| What is linked list? How can you represent a

linked list in memory? ' 5 |

Unit-III
What is recursion? Write the recursion
algorithm and iterative algorifhm for finding

the factorial of a number N. 5

-What is doubly ended queue? Write a »

program/algorithm to 1mp1ement a doubly
ended queue (deque). : 5
Differentiate between linear queue and
circﬁlar queue. Which one is better and why? !
5

Explain overflow -and underflow conditions

Unit—IV' _
What 1s blnary search tree? How ‘can you
search 1nsert and delete an element in a
-

Explam the various representatlon of graph
5

[P.T.0.



* Y - 42005
9. (1) Deﬁne the followmg ’ = 5
' (a) Strictly bmary tree . ‘ '
(b) Completely binary tree
’ ‘(11) What is graph? Explam “how graphs are

represented s - el

s e
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BCA-NEP-4 years (NEP-AICTE) 2" Semester
NEP Scheme Examination, May-2026

Operating Systems
Paper : 25BCA402DS03

Time allowed : 3 Hours] [Maximum marks : 50

Note Questzon No. 1 is compulsory Attempt any four

questzons from rest eight questions. All questions

carry equal marks.

1. (a),

()

o -

i Systems? How ' do batch and tlme-shanng

. What is fragmentat10n‘7

What is an Operating S}'/stem?‘v
What is a Process Control Block (PCB)?

What is a race condition?'

, ‘_,What is pagmg in memory management?

, -~ 5x2=10
~ Unit-T '

)  What are the main components and services
~of an "Opérati‘ng' System? How do they

support user programs? Illustrate. 5 .

What are dlfferent types of Operatmg

- v,ff-‘fsystems d1ffer‘7 Explaln S 4 S

42006 P.3. Q 9 (26) Al s P TO,




(a)

(b)

(a)

(b)

G

- and smgle-threadmg differ in executlon?

(b

(a)

(b)

- 42006

Tllustrate.

(2) - 42006
What is System call? How do system calls

act as an interface between user and OS?
5

What is Operatmg System Structure? How do
layered and monolithic ~structures differ?
Explain. 5

Unit-II
What is a process? How do process states
change during execution? Illustraté.‘ 5
What is CPU scheduling? How do FCFS and
SJF schedulmg algorlthms work? Explain.~ 5

What are threads? How do multlthreadlng

Illustrate. | s Se T R
What is Round Robin Scheduhng‘7 How does

it ensure fairness among processes? Explain.

i Unit-TIT
What 1s critical sectlon prbblem‘? Hov§ does
mutual exclusmn solve this issue? Illustrate. 5 |

What are Scmaphores? How are they used in

-_..process synchromzatxon? Explam g




1 (a)_» What is Deadlock? How do necessary
conditions lead to deadlock situations?
- Illustrate. e
(b) »What is Banker s algorithm? How does it
i help In deadlock avordance? Explam 5
Unit-IV '
8. (a) » What is Memory Allocatlon? How do MFT
- “and MVT techmques dlffer? Illustrate 5
~(b) What is Virtual Memory? How does demand ;
- paging work in managing memory? Explain. ,
9. (a)' - What are page replacement algonthms" How -
. does FIFO dlffer from LRU? Explam s
(b) : What is dlSk schedulmg‘7 How do algorlthms'
llke SSTF 1mprove dlsk performance"'
o Illustrate 2
.

(37 42006
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Time allowed : 3 hours]
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BCA 4 years (NEP) 2nd Semester |
Examination, May-2026
DIGITALLOGIC DESIGN

. PAPER—-Z3BCA402DSOI
[Maximum marks : 70

Note : Question No. 1 is compulsory. Atte}npt any four

questions from rest eight questions. All questions
carry- equal marks

1L ()
- (b

)
)
ey
A

i Illustrate

97757-P 3-Q-8(26)

What is meant by a dlgltal system ? 7 ><2=l4
What is signed binary number ? :

‘Whatisan XOR gate ?

What is meant by a Prime Impllcant Y

Whati 1s a bmary multlpher 2,

"What 1s a latch in sequentlal cn'cu1ts ?

What is a Modulo-N counter ‘7

Umt—I

) 'What are bmary codes 9 How are complements
S fused m d1g1ta1 systems ? Illustrate w1th examples.

7

- What are error detectlon and correctton codes 2

Discuss thelr s1gn1ﬁcance e | | 7

: What are the fundamental theorems and propertles
s of Boolean Algebra used in logic snnphﬁcatlon ?

7 »

[P.TO.
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 example. - ‘:xéa*;gff;::;hfig

| vi ,‘ gates ?Illustrate

?lf97757fif ]ﬁ'*wea»

o Illustrate

,(b),i,How can complex Boolean functlons be
o unplemented using only NAND gates or only NOR

- What are the functlons of F ull-Subtractor crrcultsf
S in blnary arrthmetlc 2 Explaln w1th loglc’_

,,‘"'_'_'dlagrams SaE s e e
- ."(bl);]‘How does a parallel bmary adder performT

e anthmetlc operatlons ? Illustrate

(2). 97757
How do logic gates such asNOT, OR, AND, XOR,

~ and XNOR function ? Explam with truth tables 7

Umt—II
What are canonical forms ? How are Boolean
expressions simplified using algebraic methods?
Illustrate T

How are K- Maps constructed and used for

minimizing Boolean functions with four variables?

S. | (a) - Whatare Don't Care condrtlons ?2How do they help £
o in logic mlmmlzatlon ‘? Explam wrth a suitable

7

7

Umt—III




(b)

(30 it 97757
What are the apphcatlons of binary multipliers and
comparators in digital systems ? Explain. 7

How do encoders and decoders convert
information from one form to another in digital
circuits ? Illustrate. 7

| Umt;-IV

, What are the operating prmmples of latches and‘ "

ﬂlp-ﬂOpS in sequential logic c1rcu1ts ? Explain. 7

‘How does a Master-Slave-F hp-F lop eliminate
_ ,tumng problems in sequentlal circuits ? Illustrate

7.
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BCA-NEP-4 ycaré 2" Semester NEP Scheme
| Examination, May~2026
Data and File Structures
Paper 23BCA402DS02 o
A Time allowed 3 Hours] - [Maxzmum marks : 50

: Note Attempt f ive questzons in all Question No. 1 ts' '

compulsory In addztton to compulsory questzon

o .:attempt four more questzons selectzng one S

e questzon from each umt All questzons carty equal

il marks

ot Compulsory Quesﬂon 5x2—10{-

b (1) i Wnte any two apphcatlons of stack

) (11) :Deﬁne the tenn parallel array

Gl (111) ‘erte the worst and average complexﬂ:y of Lf{~ e

i o fbubble sort
(W) Deﬁne the term record ghe. 0 o |
L (V) ,.antc the formula to calculate the length °f
o 57"':‘.,}'_,i/"-."v‘_""_lmear array | | ‘

‘f"i_"_*;"97758 P- 3 Q 9 (26) Caa [PTO



s drfferentrate it W1th sequent1a1 search

_algorlthm . _
¢ | What d Searchlng‘7 Explam brnary search with the e

| 'help of algonthm and ifs. prereqursrte Also .

= (a) Stack VS Queue

iy | 97758
Unit-I. Ty

. Explam the term linear array and its reprcsentatron

in memory Explam how an element is deleted

from array with the help of dlagram and an
snd ' ' .;;10'

Umt—II

. 'What is Sortmg‘7 Write an algonthm fer msertron_

'“’t‘"r"sort and explam 1t W1th the help of example ‘What '
| | - are the mlmmum number of passes requlred to sort.
the hst w1th msertron sort t oy

ADrscuss the followrng 1n detarl Sl xS

: ;(b) Pohsh notatlon & Recursmn

Umt—III

: 'Explam the followmg in detall ‘ : _»;"_‘:_4’_‘3, 3 :
C( Garbage Collectlon s Tar e

- ‘:;(b) Header Llnked LlSt
o ,‘(c) Threaded Lxst

"“f'{;97758 e o
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(a) How msertron 1s performed in a tree? Write

~an algorrthm and draw a suitable diagram. 6

(b) What do you mean- by graph? Explarn :

m \ -4 *

"can be performed ona ﬁle

~ Explam the followmg

pendant vertex 1solated vertex and degree of "

int agraph wrth the help of dlagram S 4

Umt—IV

Deﬁne the term file and its 1mportance DlSCllSS

_"varlous types of ﬁles and different operatrons that :

1000 )
= I%5 -

(a) Access methods in ﬁle

S "(b) Hashed ﬁle orgamzatlon -




