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Time: 3 hrs.

I'hird Semester B.E./B.Tech. Degree Examination, D ec.2024 I J an.2025

Mathematics for Gomputer and Gommunication
.;;,S,!

Engineering

l,lote: l. Answet'uru,FIVEf rll questiorts, cltoosiug O,\EJittl rluestionft'ortr ctrch module.

2. lI : fuIorks , L: Bloottt's Ievel , C: Course outcotrtcs.

Module - 1 M L C

Q.1 a. An alternating current al1er passing through a rcctitler has the form

flnsrnx. 0<x<n

[ 0 , T<x<-2r
where Io is the nrarit'rtum current. f:ixpress i as a Ftlurier series.

6 L3 co1

h. Obtain the F ourier series expansion of the wave fbnn given by
t1r) : 2x - xr which is periodic with the period 3 over the interval (0, 3)'

7 L3 co1

c. The displacernent y of a part of mechanism is tabLrlateci with corresponding
angular lrrovemen t'x'of thc crank. E,xprcss y as a Fourier series upto the

flrst harmonic.
x 00 600 I 20' 1 80' 240" 3 00" 360"

7.9 12 3.6 05 09 68 itrrrr_'9

7 L3 col

OR

Q.2 a. fiind thc I':ourier series of

[,*o* -J.*.0Irxr-] : 2

l, I o.*.1l.:2

r..-;lil:t!:::i:d

-:..,:tder\

:, i-..,..,.,..;

6 L3 co1

b. Obtain the Fourier series expansion of f{x) : Sin tnx, rvhere m is treither

1cr() nor an itttcgcr o\ er (-[ , rr).

7 L3 col

C Iixpancl fix) : x(r-x) as half range Fotrrier sine series over (0, n) and hcncc

dcduc,e that

7 L3 co1

Moilule - 2

Q.3 a. Irind the Fouriei Cosine transtbrm of
J x , ()<x<l
Ifir): ]2-x l<x<2
I

I 0 x>2

6 L3 co2

b. Irincl the Fourier transform of .-ut" , a '1 0.
7 L3 co2

c. If rrd ,L. Z - 1..""'-* of Cosn0 and sinn0. llence e valuate 7, 14 snn/n )/+
7 L3 c02
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OR
222 +32

(z+ 2)(z- 4)Find the Inverse Z - transform of
6 L3 co2

Q.4 a.

7 L3 co2
b. transl0rm.Solue Un *2*2lJn,1* Un: n, givenUo:0, [Jl = 0 byustng z -

rusfrrnn of flxl is 
c 

, a ) 0, then finci (x)'
S

7 L3 c02
c.

6 fm-faottrIodule - J

Q.s a. The following table gives the med Dy lu
[rngtis@ correlation betr,veeu

7 L3 c03
b.

Explain the

to Ine I0llt)wlIlgl$ii:r'i3N

t::f-::

bxa+I;it a second degrec parabola of the iorm y

data:
x. 0 1 2

a
J 4

v. I 18 l.J 2.5 6.3

7 L3 c03
c.

r'l
7

co3
a.Q.6 Find the straight - line y: a * bx to the tollotr

ffilv tlu l+l+ls zl
I

/lng data

rl-rm
8-1-r--l

b. the data

f26l
i,!d

"a:itl''''''

L3 co3

c.

e producttonAlso find the exPort tons.

7 L3 co3

N{odulc * 4
|,

_t'

Q.7 a. functiA random variabie Xvan ras the foilowing Probabil t nctton .

0 I 2. 3 4 5 6 7

p(x) : 0 k 1l-LK ^r-LK JK k' 1l--ZK 7k'+klp(x): l0l k I ZRltk JI(l K- llK | /K -r(l

i) Find the value of k ii) Ilvaluate p(x < 6) iii) Evaiuate p(r > 6)

6 L3 co4

b. ffi *.un ancl standarcl deviation of Binomial

distribution.

ln a norrnal distributiorr, 3lntr of'thc itcrns are rtttdct'45 arld 8'/',arc ovcr (r4'

Find the tnean and standard deviation of the distribution.

[Civcn : 0 (0.5) : + 0.19 and $ ( 1.4) : 0-42).

7 L2 c04

c. 7 L3 co4

2of4

I

Enslish 56 15 45 7l 62 64 58 80 76 6l

Mathematics 66 70 40 60 65 56 59 77 67 63

OR
L3

V. 350 400 500

ffilationbetrveenindrrstrialproductionanclexport
fbr the data given below .
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OR
Q.8 a. 'X' is a continuous

give n by
Ikx
Itrx): I 2k

[-kx+6k
Find k and the mean

random variable with the probability density function

0(x<2
2<x<4
4<x<6

value of X.

6 L3 co4

b. Fit a poisson distribLrtion to the set of obsct.'rations

x. 0 1 2 J 4

f: 122 60 15 2 1

7 L3 co4

c. flie sales per ciay in a shop is exporientially distributed r,vith the average
salcs amoLrnting to Rs 100 and net prolit is 8%. liind the probability that tlie
nct profit exceeds Rs 30 on two consecutive diiys.

7 L3 co4

Moclule - 5

Q.e a. Thc joint probability distribLrtion of two randotn variables X and Y is

clcflncd by t(r, Vl: ltZ* + y) , \\'hcre r = 0, l, 2 and y. 0, l, 2. Construct
27

the loint probability distribution table and hence obtain COV(X, Y)

6 L3 cos

b. A Company claims that the mean therntal efficiency of diesel engines

prodLrccd by tl-rem ts 32.30/o. To test this claim, a random sample of 40

engines were examir-ied which shorved the mean thermal elficiency of
31.4% trnd standard deviation of 1.60/u. Can the claim be accepted or not at

0.01 level of signiticance? (.Given , 0(2.58):0.495).

7 L3 cos

c. An ambulance service company clair:rs that or-r an average it takes 20

ntinutes bctween a call firr an ambulance and the patient's arrival at the

hospital. If in 6 calls the tin.re taken (betrveen a call and arrival at hospital)

are 27 , 18,26,1 5, 20, 32. Can the Company's claim be acce pted?

(Civen : Q(2 015):0.05).

7 L3 cos

OR

Q.10 a. Ihe joint clistributron of two random variables X and Y is givcn below :

i) Detcrmine thc rnarginal distribution of X & Y.
ii) Verity that X and Y are dcpendent raudom variables.

iii) L,valuatc P(Z: X + Y)
iv) Evaluate P (X + Y r'3).

x____-------_--y -4 2 1

I t,/l,/
/8

1//4
1/
/8

5 1//4 1/
/8

t/
/8

6 L3 co5
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b. A f"i. *irr it t"ssed thrice. The random variables X and Y

Iollows :

X : 0 or 1 according as tail occurs oil the t-trst toss'

Y Nurnbcr olheads.
i) l)etcn'ttine the distributions of X and Y'
ii) I)etertninc the.ioint distribution o{'X - Y'
iii) L.valLrate lr(X) , Ir(Y) and L,(X, Y)'

are defined as

Ttre number of computer maltunctions per clay recorded fbr 260 days

with the fol results .

No of'malfunctions . 0 I 2 3 4 (

No. ofdays :
'77 87 5-s 30 5,, 6

:st 1br the soodness of,flt:at u : 5Fit a Poisson distribution anc go ;of,flt,a
'. t...... ...'.:

o//o-

7 L3 cos

7 L3 co5
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Third S emester B.E./B. Tech. D egree ExamiruI$fo ni D ec .202 4 I J an.2025

Digital Design and Gompuf;q$rorganizationDigital Design and Gompu$q$rorganization

Time: 3 hrs. W- Max. Marks: I00
{st

Note: 1. Answer any FIVE full questions, qu e s ti o n fr o ryt' 91tch mo du le.
) 'outcomes.

Moddeile I ;il' M L C

Q.1 a. Determine the complement of the folloriing function:
(i) F: xy'+ x'y (ii) P: x'yz!"*x'fz

06 L3 col

b. Describe map method for three vaiiables. i, 04 L2 co1
c. Apply K map technique to simplify the following

(,) F(x, y, z) : X(0, 2,4.! 5t6y
(ii) F(x, y, z): x'y * yz',*.,,,y'z'

10 L3 col

OR

Q.2 a. Apply K map technique to simplify the funct

F(w, x, y, z) - X(1, 3, 7, 11,15) and d(w, x
10n I

. v. z) : X(0. 2. 5)

06 L3 co1

b. Determine all the prime implicants for the Boolean function F and also

determine fvhich are essential F(w, x; y, zi) : Z(0, 2, 4, 5, 6,,,7, 8, 10, 13, 15)

10 L3 co1

c. Develop,a veiilog gate-level

R

B

D x*$*
I8,.sEe

d-'./

sb,
\rl'1'a

_:lwir..

04 L3 co1

toilule - 2

Q.3 a. Explain thslrCombinational circuit design procedure",r*ith code conversion
example. llri'+ '1'*"

10 L2 co2

b. Des.lgil a fu1l adder circuit$ Also develop d
adder.

ata flow verilog model for full 10 L3 co2

OR

Q.4 a. Describe 4 x l-MUXllwith block dlgEram and truth table. Also develop a

behavioral model verilog code for 4 x I MUX.
10 L2 coz

b. What are st&#welements? Explffihe working of SR and D latch along

with loeic diaef,am and function&ble.
10 L2 co2

, :;i'".:"'"MOdUle - 3

Q.s L. Eiptuin the basic operatidrial,,iibncepts between the processor and memory. 10 L2 c03
b. Dcscribe the following:

(i) Processor clock
(ii) Basic performance equation
(iii) Clock rate
(iv) SPEC rating

10 L2 co3

OR

Q.6 a. Define addressing mode. Explain any four types of addressing mode with
example.'

10 L2 c03
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b. Mention four types of operations to be performed by instructions
computer. Explain the basic types of instruction formats to-,carry out.

C <_ IAI + IBI

m a 10 L2 co3

Module - 4

Q.7 a. With a neat diagram, explain the concept of accessine I/O devices. 10 L2 c04
b. What is bus arbitration? Explain

method with a neat diagram.
centralized, a1d distributed arbitration 10 L2 co4

OR .."1,.,0, 
'li"'

Q.8 a. With neat sketches, explain various methods for
interrupts requests raised by multiple devices.

handling multiple 10 L2 co4

b. What is cache mernory? Explain alJ two mapping function of cache 10 L2 co4

I Module - 5

Q.e a. Draw the single bus architecture and write the control sequence for
execution of instruction ADD (Rr). Rr.

10 L3 co5

b. With suitable diagram, explain the concept of register transfer and fetching
of r.vord from memory.

10 L2 cos

OR
o.10 a. With a neat diagram; explain the flow of 4-stage pipeline operation. 10 L2 co5

b. Explain the role of cache memory and pippline performance. 1.0 L2 cos

tf

I tit:illi

" \ :r 
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Operating System$

Time: 3 hrs. Max. Marks: 100

f,tote: l. Answer any FIVE full questions, choosing ONE full question from each module.

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

BC5303

Module - I M L C

Q.1 L. De{ine Operating System.
neat diagram.

Explain dual mode of operating systems with a 06 L1
L2

cor

b. Distinguish between the following terms:
i) Multiprogramming and Multitasking
ii) Multiprocessor and Clustered system

06 L2 col

c. Explain with a neat diagram VM-WARE Architecture. 08 LI
L2

co1

OR ,1,,,,,.1,,,,* i'

Q,2 A. List and explain the services provided by OS for the user and efflcient
operation of system.

06 L2 col

b. 06 L2 co1

c. What are systems calls? List and explain the different types of systems

ca lls.

08 Ll
L2

col

',:i:::,, Module -Z ....

Q.3 a. What is process? Explain process state diagram and process control block
with a neat diagram.

10 L1
L2

co2

b. and indirect 10 L1
L2

co2

.. ,.,,' OR

Q.4 a, List and explain the different types of multithreading models. 06 L1
L2

co2

b. time and average turnaround
FCFS, SJF, RR (Q : 4ms) and

time by
priority

mber is 1av nt
Process B.T. (ms) Priority

P 24 1

P, 03 2

P:'"'" 03 3

)

t4 L3 co2

Module - 3

Q.s a. 05 LI
L2

c03

b. Explain Reader's and Writer's problem in detail. 07 L2 co3

c. What is, oeYhaphore?
phi 1o s olilher.iiro b le m.

Discuss the solution to the classical dinning 08 L1
L2

c03

Exp la in ttie different comput ing e{uipinents.

What is critical section'? Give the Peterson's solution to 2 processes critical
section problem.
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OR
Q.6 L, What is a Deadlock? What are the necessary conditions for the deadlock to

occur?
06 LI

L2
co3

b. Consider the following snap shot of the system.
Process Allocation

ABC

Answer the following questions:
i) What is the content of the matrix need?

^ 
,'a 

^i.i 
bii) Is the system on a safe statb?,,[f so, find safe sequence. .d

i arillrjri 
"'!l

.".$iir)9iri
.:

J.i

Max
ABC

2

Po

Pr

P:
P3

P,+

iii) If P1 requirements for (1, 0, 2) additional resources,can Pr be granted
:,,{r,rLirr,, " 

1_ rqr,.d{lUtlt!r.,r ':l!:

14 L3 co2

Module - 4

Q.7 a. is paging? Explain with a neat diagram paging hardware with TLB.What 10 L1
L2

co4

b. Explain the ditferent strategies used to select a free hole from available
holes.

05 LI co4

c. What is Fragmentation? List and explain its types. 05 L2 co4

OR
Q.8 L. What

fault.
is page fault? With a neat diagram explain steps in handling page 08 L2 co4

b. Consider the page reference string for a memory with 3 frames determine
the number of page faults using FIFO, optimal and LRU replacement
algorithms. Which algorithms is more elficient?

70120304230321201701

t2 L3 co4

Module - 5

Q.e a. Define File. List and explain different f,rle operations and file attributes. 10 L1 co5

b. Explain the different file allocbtitrn methods. i,' 10 L2 co5

OR
Q.10 a. Access Matrix? Explain the implementation of Access Matrix.

*,TFPt 
* 10 L2 co5

b. A drive has 5000 cylinders numbered 0 to 4999. The drive is currently
servicing at a request 143 and prcviously scrved a requcst at 125. The
queue of pending request in FIFO order.

86, 7470,913, 17J4, g4g, 1509, 1022, 1750, 130
starting from current head position. What is the total distance travelled
(in cylindcrs) by a disk arm to satisly the requcst using
FCFS, SSTF, SCAN, LOOK and C-Look algorithm

10 L3 co5

I ; 'r'''
***{<*<'t,

2 of2
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Third Se mester B.E./B.Tech. Degree Examin*:tidh, D ec.2024 I J an.2025
Data Structures and Ap,pdiGations

Note: l. Answer any FIVE full questions, chuosing ONE full cluestion from each module.
2. M : Marks, L: Bloom's level , C: Course outcomes.

Time: 3 hrs. Max. Marks: 100

lii.,q1r,q,

,lir,li],nl'

\r

Module-s{' M L C

Q.1 a. Define Data Structures.
neat diagram.

Explain the classification of data structures with a 8 L2 co1

b. Write a C Functions to irnplement pop , push and display operations for
stacks using assays.

7 L2 co2

c. Di fferentiate structures and unions. {
'ii.,l::;;,

5 L2 co1

OR

Q.2 a. Write an algorithm to evaluate a postfix
the given postfix expression.
6213-42*-.

and apply the same for 7 L3 co2

b. 8 L2 col

c.

0 J 0

7

0

0

41

ol
ol
0.1

l" .rt$r

':l
'''[1][i

0

0

2

5

0

6

5 L3 co1

Msdui$i* 2

Q.3 a. Define Queue. Discuss how to represent a queue using dynamic assays. 8 L2 co2

b. WriteaC Function to implement insertion( ) , deletion ( ) and displayo
operations on circular queue.

6 L3 co2

c. Write a note on Multiple stacks and queues with suitable diagram. 6 L2 co2

OR ''"1'ul""'

Q.4 a.' What is a linked list? Explain the different types of linked list with neat

diagram.

6 L2 co3

b. Write a C function for the fbllowing on singly linked list with example :

i) lnsert a node of the beginning
ii) Delete a node at the front
iii) Display.

8 L3 co3

c. Write the C functiongo add two polynomials. 6 L2 co3

il'
1 of2

Explain the dyTramic memory allocation function in detail.

What is Sparse matrix? Give the triplet form of a given matrix and find its

I ranspose
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Module - 3

Q.s a. Discuss how binary lrees are represented using : i) Assay ii) Linked list. 6 L2 co4

b. Define Threaded binary tree. Discuss In - threaded binary tree. 6 L2 co4

c. Write the C function for the following additional list operation :

i) Inverting Singly linked list ii) Concatenating Singly linked list.
8 L3 co3

O* .,,,,. '*,,,,,,,'

Q.6 a, order traversal withDiscuss Inorder , Preorder
suitable function for each.

PostordoriMd Level 8 L3 co4

b. theforDellne the threaded binary tree. Construct tkeaded binary tree
lollowing element : A. B. C, D. E. F, C. H, I.

6 L2 co4

c. Write a C function for the following :

i) Insert a node at the beginning of doubly
ii) Deleting a node at the end of the doubly

linked list.
linked list.

6 L3 co3

Module - 4i.,.,,,,,

Q.7 a. Define Forest , Translorm the lorest into a binary tree and traverse using
inorder , preorder an<l postorder traversal with an example.

8 LI co5

b. Dellne Binary search tree. construct a binary search tree for the following
elemenl.s: 100.85 , 45,55 , l20.2O.70,90. l15.65, 130. 145.

6 L2 co5

c.
,f -'i- =W.
\,,, ".il 'llt'

,,,,,::,r,,t1ll,,,..

Discuss Selection tree with an example. 6 L2 co5

OR
Q.8 a. list representation

,],,,
'litrr,,,l',,,,'',

Define Craph. Explain
with an example.

adjacency matrix and adjacency 8 L2 co5

b. Define the following terminology with example .

i) Digraph ii) Weighted graph iii) Self loop iv) Connected graph.
6 L2 co5

c. Briefly explain about Elementary graph opcrations. 6 L3 co5

Module - 5

Q.e &.,,
:

Explain in detail about Static and Dynamic Hashing. 6 L2 co5

b. What is Collision? What are the methods to resolve collision? 7 L2 cos

c. Explain Priority queue with the help of an examples. 7 L2 co5

irir' oR
Q.10 a. Explain diflerent hashing functions with suitableDefine Hashing.

examples.
t2 L2 cos

b. 8 L3 co5

2 of 2

Writc short note on :

, Lellist trees ii) Optimal binary search tree.
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Obiect Oriented Programming with JAVA

Note: 1. Answer any FIW full questions, cho.osing ONE futl questionfrom epch module.
2. M : Morks , L: Bloom's level , C: Coirse outcomes.
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BCS306A

Max. Marks: 100

\ N 3 A I b + T

Module-,1 M L C

Q.1 a. List and explain any three features of object oriented programming. 6 L1 col

b. What do you mean by type conversion and type casting? Give examples. 8 L2 co1

c. How to declare and initialize 1-D and 2-D arrays in Java. Give examples. 6 L2 col

OR

Q.2 a, List the short circuit operators and show the concept using few examples. 4 L2 co1

b. With a java program, illustrate the

greatest of three numbers.
use of ternary operator to find the 6 L3 co1

c. Develop a Java program to demonstrate the working of for each version of
for loop. lnitialize the 2D array with values and print them using for each.

10 L2 co1

Module - 2

Q.3 a. Develop a program in Java to rmplement a stack of integcrs. t2 L3 coz

b. What are constructors? Give thc types and explain
constructors. Support with appropriate examples.

the properttes of 8 L2 co2

OR
Q.4 a. Illustrate with an example program to pass objects as arguments. 10 L2 co2

b. Explain different access specifies in Java with example program. 10 L2 c02

Module - 3

Q.s ar,

".].

of inheritance in JavaDeline inheritance. List and explain di
with code snippcts.

10 L2 co3

b. Compare and contrast between
example program for each.

overloadrng and overriding in Java with 10 L2 c03

OR
Q.6 a. Analyze an interface in Java and list out the speed of an interflace. Illustrate

with the help of a program the importance of an interface.
10 L2 co3

b. List the different uses of final and demonstrate each with the of code

snippets.

10 L2 c03

1 of2
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Module - 4

Q.7 a. Define a package.
example.

Explain how to create user defined paCkage with 7 L2 co4

b. Discuss about exception handling in Java. Give the framework of the
exception handling block. List the types of exception.

8 L2 co4

c. Develop a Java program to raise a custom exception for division by zero

using try, catch, throw and finally.
5 L3 c04

OR
Q.8 a. Compare throw

proglam.
and throws keyryord

,..,rlrui, .

by providing suitable example 10 L2 co4

b. Explain about the need for finally block.
t, !it:::::l

5 L2 c04

c. Discuss about chained exceptions. 5 L2 co4

Module - 5

Q.e a. Dehne thread. Demonstrate creation of multiple threads with a program. 10 L2 co5

b. can be instantiated. Support 10 L2 c05

::,: ,:,.':,::0R

Q.10 a. 10 L2 co5

b. Explain about type wrappers and aulo boxing. ,4[\ffi*i, 10 L2 co5

, {x$\
:ii11fi*wtor

,< * * *j1l*

'",,:,;:::;

'iitls$,,$

:

i(

,isr

..1 
!h*w*t

,i::r_i.i!i:::::::::l

'.:::,,'

riL

1i,r$Sr

;riltir,,f

tl

..::::.::

,l

|i",.*l&.
,i '''' ,r

..:.::::

-,,::,,, 
t' 

,tl:,,,,.

:..::::::.

,r"r'11grn 
''"lllir"

',:: :,, :

.::.. ..::

' x.$i
.tr \

' trii{'r *

. 
,::::, .

.$.

, i:r;l ';'

,,. I qi'
llri,,,ii.r*nd

:: ,:::l ' "a:i '': ;

$t, iur,"rl
':1,:, r: ll' ' ' '' '

il

2 of2

What is enumeration? Explain the methods values( ) and valueo( ).


