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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

USN 21MAT31

Third Semester B.E. Degree Examination, June/July 2024
Transform Calculus, Fourier Series & Numerical Techniques

Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

. | a5y
1 a. Find the Laplace Transform of, ({+ Sj . (06 Marks)
o2

b. The square wave function f(t) with period 2a is defined by,
fl=t; 0<t<a
=2a—-t;a<gt<?2a
Find L[f(t)]. (07 Marks)

&

S

(sz+a2>;

c. Evaluate L by applying convolution theorem. (07 Marks)
y applying

OR
It —Bs+35

$*—6s’+11s—6

b. Express the following function in terms of unit step function and hence find the Laplace

2 a. Find inverse Laplace transform (06 Marks)

transform.
f(t)=1; 0<t<l
=t; 1<t<2
=t?; t>2. (07 Marks)

c. Applying Laplace transform, solve the differential equation,

y'()+4y()+4y()=e,
Subject to the condition y(0) = y'(0) = 0. (07 Marks)

Module-2
3 a Obtain the Fourier series of f(x)=x" over the interval [vﬂ:.n], hence deduce that

5

21 1 1]
gt (06 Marks)

12 17 22 3% 47

b. Obtain the halfrange sine series of the function, f(x)=x in the interval (0, 2). (07 Marks)

C. Obtain the constant term and co-efficient of first cosine and sine terms in the expansion of y
from the following table :

X 10716071207 | 1807 | 2407 | 300" | 360"

y 17917236 | 05| 09 | 68 | 79

(07 Marks)
OR
4 a. Find the Fourter series of f(x)=2 —x; 0<x <4
x—6;4<x<8 (06 Marks)
b. Obtain the half range sine series of the function, f(x)=x" over (0, n). (07 Marks)
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¢. Obtain ay, a;, by in the Fourier expansion of y using harmonic analysis for the data given,

x|0/1 (2 ]3[4 ]5
y 9118|124 [28[26]20

Module-3
4. Find the Fourier sine and cosine transforms of f(x)=¢**; a > 0.

]
b. Obtain the inverse z-transform of, ————%Li%l—~ :
7-—27-8)
¢.  Find the Fourier transform of,
f(x)=x"; |x|<a
=0, x{ >a
where a 1s +ve constant.
OR

a. Find the Complex Fourier transform of the function,
f(x)=1 for M <a

=0 for

X

>a

|

Hence deduce, evaluate | ——dx..

0 X

b. Evaluate Z.{Zn +gm(%j+1}

(07 Marks)

(06 Marks)

(07 Marks)

(07 Marks)

(06 Marks)

(07 Marks)

¢. Solve the difference equation, y ., +06y, ., +9y, =2" with y, =y, =0 using Z-Transform.

Module-4
a. Classify the following partial differential equation,

~2 ~2 ~2 ~ ~
. ou 0u ou cu _du
(‘1) — 4 S o 4A e e 0.
ox” OXCOy ay”  Ox oy
,0%u ,.0u
(11) X -+ (l-y)===0, ~0o<x <o, ~I<y<l.
ox~ oy”
07 u o’u o™u
S\O _
Gii)  (+x7) 246+ 2 v @d+x) Tl =0
‘ ox " OXOt ot”
o'u o'u d’u
. 0 0 ;
(] (Bl =r= U E L s g K 4 3] i o ]
ox”* Ox0y oy”

3

(07 Marks)

(10 Marks)

2 ~
.. . , . : . Ju ou . ,
b. Find the numerical solution of the parabolic equation —— = 2—‘;, using Schmidt formula.

ox” ot

Given u(0,t) =0=u(4,t) and u(x, 0) = x(4 — x) by taking h = 1 find the values upto t = 5.

OR

(10 Marks)

4. Solve u +u, =0 in the following square region with the boundary conditions as indicated

in the Fig. Q8'(a)‘

1] 10 100 a0

U s

Fig. Q8 (a)

30
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Solve numerically u  =0.0625u,, subject to the conditions u(0, t) = 0 = u(s, t),
u(x, 0) = x*(x — 5) and u,(x,0)=0 bytakingh=1for 0<t<I. (10 Marks)

Module-5
. . ‘ d’y dy ..
Use Runge-Kutta method to find y(0.2) for the equation, = x—af—-y:O. Given that
dx” X
y=1, y'=0 whenx=0. (06 Marks)
1
Find the curves on which the function, J‘{(\’) +I2xy}dx with y(0) = 0 and y(1) = 1 can be
0

extremised. (07 Marks)

. . o . of d{ of
Derive the Eulers equation in the form — ~-[ j 0 (07 Marks)

dy dx\ oy
OR
Solve the differential equation y"+xy +y =0 for x = 0.4, using Milne’s predictor-corrector

formula given that,

(06 Marks)

' x 0] 01 [ 02 | 03
Cy 10995 [0.9802 | 0.956
d (010,095 | -0.196 | 0.2863
| dx | [

Find the curve on which functional _H(y’)3 ~ +2xy}{x with y(0) = y(%):o can be
0

(07 Marks)

(07 Marks)

extremized.
Prove that shortest distance between two points in a plane is a straight line.

K ok ok ok ok
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN L] ‘ 21CS32
Third Semester B.E. Degree Examination, June/July 2024
Data Structures and Applications
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1
1 Write a program in C to demonstrate how whole structure is passed as a parameter to a

function. (04 Marks)

Define DMA. List and explain different DMA functions used in C. (08 Marks)

Explain the representation of linear array in memory and give example. (08 Marks)
OR

Consider two polynomials A(x) = 7X'9% + 4 and B(x) = x* + 5x* + 4x* + 3. Show

diagrammatically how these two polynomials can be stored in a single dimensional array.
(04 Marks)
Define polynomial and degree of the polynomial. Write the representation of polynomial

using array and structures. (08 Marks)

Write a program in C to read sparse matrix of mteger values and to search the sparse matrix

for an element specified by the user. (08 Marks)
Module-2

Define Stack. Give the C implementation of push and pop function. Include check for empty

and full condition of stack. (07 Marks)

Convert the following infix expression into prefix and postfix expressions:
) (H*((((A+((B+C)*D))*F)=*G)*E)) +J)

) AB-C+D*E-Ax*C (08 Marks)

Write a program in ¢ to implement tower of Hanoi using recursive function. (05 Marks)
OR

Write a function in ¢ to add, delete and display the elements from queue. (07 Marks)

Write a program in ¢ to implement the operations on a circular queue using dynamically

allocated arrays. (08 Marks)

What is priority queue? Briefly explain the types of priority queues. (05 Marks)

Module-3

Write a program in C to implement Stack operations using single linked list. (07 Marks)

Write a program in C to implement Queue operations using single linked list. (08 Marks)

Write a program in C to count the number of nodes in a single linked list. (05 Marks)
OR

Write a program in C to implement insert front, delete front and display functions using

double linked list. (07 Marks)
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a.

a.

b.

a.
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Write a linked representation for the given sparse matrix.

2 0 0 3
0 0 5 0
A=0 -1 0 0
0 0 0 8
07 4 0]
Fig.Q.6(b)
(08 Marks)
Differentiate between single linked list and double linked list. (05 Marks)

Module-4
Define binary tree and state its properties. Show how binary tree is represented using an

array and linked list. (08 Marks)

Write the binary tree for the expression A/B # C * D + E. Write the result of preorder and

post order traversals for the given expression. (07 Marks)

Write the algorithm for preorder and post order traversals. (05 Marks)
OR

Define Threaded Binary Tree. Write the memory representation of Threaded Binary Tree for

the given graph. (08 Marks)

Fig.Q.8(a)
Draw the binary search tree for the following inputs and write recursive function to search
for a given key value.
13 4 7 3 721 15 19 2 23

(07 Marks)
Write the applications of trees. (05 Marks)

Module-5
Define graph. What are the different methods of representing a graph? Give example.

(10 Marks)
Define the following with an example:
1) Directed graph
1) Multigraph
i) Complete graph
iv)  Cyclic and acyclic graph
V) Loop. (10 Marks)
OR
Define BFS with an example. Write a function in C to implement BES. (10 Marks)

What is Hashing? Briefly explain the different types of hashing techniques. Construct the
hash table for storing C built-in functions,

acos, define, float, exp, char, atan, ceil, floor

Note: Use hash table with 26 buckets and 2 slots per bucket. (10 Marks)
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50, will be treated as malpractice.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

USN

21CS33

Time: 3 hrs.

Third Semester B.E. Degree Examihéxﬁ‘on, June/July 2024
Analog and Digital Electronics

*Max. Marks: 100

Note: Answer any FIVE full questlons, choosmg ONE full questton from each module.

" Module-1

1 a With a neat circuit diagram a 1d mathematical analyses explam voltage divider bias circuit.
v ; (10 Marks)
b. With a neat circuit diagram explain the working of reLaxation oscillator. (10 Marks)
. OR
2 a. List the advantages of active filters over passive filters. (05 Marks)
b. Explain any two performance parameters of power supply. (05 Marks)
c. Explain R-2R ladder type D to A converter. (10 Marks)
: Module-2
3 a glmphfy the following expression using K-Map and dx aw the logic circuit using basic gates.
F(A, B, C,D)=2Ym(7) + 24(10,°11, 12, 13, 14, 15). . (10 Marks)
b. Simplify the expression usmg Quine- McClusky method F(A, B, C, D) =2m(0,2,3,6,7,8,
10, 12, 13). s ) A (10 Marks)
‘ OR
4 a Using K-Map obtain SOP and POS expressions for 1 _
flA, B, C,D)=2Xm(6, 8,9, 10, 11, 12, 13 14, 15). (10 Marks)
b.  With example explain,
1) Map-Entered variable method
i) Petrlcks method. . (10 Marks)
Module-3
5 a. What is Hazard? With example explain static-0 and static-1 Hazards. (10 Marks)
b. Implement following function using 8:1 multlplexer
_it(a b,c,d)= Zm(o' 1 5 6,8, 10, 12, 15) (10 Marks)
: OR
6 a. Implement full adder using 3:8 decoder and NAND gates. (10 Marks)
b. Design 7-segment decoder using PLA. (10 Marks)
Module-4
7 a. What are the 3 modelmg styles in VHDL? Write VHDL code for full adder using structural
model. (10 Marks)
b.

Derive the char‘aqﬁ"‘eristics equations for D, T, SR and JK flip flops. (10 Marks)
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OR
Draw the logic diagram of master slave JK flipflop usir

‘g NAND gates and explain its

working. ~ (10 Marks)
Explain the working of SR flipflop and show how 1t c ) e used in debounce circuit.
; (10 Marks)

serial-out shift reglster
Explain the following:

1) Sequential Parity Checker
ii)  Ring Counter. '

(10 Marks)

(10 Marks)

(10 Marks)
(10 Marks)
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Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.

50, will be treated as malpractice.

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

21CS34

USN
Time: 3 hrs. Max Marks: 100
Note: Answer any FIVE full questzons, ‘bosing ONE full question from each module.
Module—l
1 Draw and explain the connectlon between processor and memory with the respective
regmers (10 Marks)

Assuming that the reference computer is Ultra SPARCIO workstation with 300 MHz Ultra
SPARC — Ili processor..A company has to purchase 500 new computers, hence ordered
testing of a new computer with SPEC 2000. Following observations were made:

Programs | Runtime on reference computer | Runtime on new computer
1 50 minutes 5 minutes
2 75 minutes 4 minutes
3 A 60 minutes .. 6 minutes
4 1 30 minutes = 3 minutes

The company’s system manager will place the orders for purchasing new computers only if
the overall SPEC rating is at least 12. After the sa'd cst will the system manager place

order for the purchase of new computcrs‘7 (10 Marks)
OR
Explain Big Endian and thtle Endian methods of byte addressmg . (05 Marks)

Explain the following:
(i) Three address instructions N 11) Two address mstructlons

(iii) One address instructions " (iv) Zero address instructions (08 Marks)
What is an addrcsgmg mode? Reg1stels R, and R, of'a computer contain the decimal values
1400 and 5000. What is the effective address of the source operand in each of the following
instructions?

(1) Load 20(R)), Rs
(iv) Add (R2)+, Rs

Move #3000,Rs ~ (iii) Store 30(Ry, R2), Rs
(v) Subtract —(R1), Rs (07 Marks)

Module-2

With neat diagram, explain interruptoperation. (06 Marks)
What is DMA? Showing the possﬁﬂe register configurations in DMA interface. Explain
DMA. T j (07 Marks)
With neat tlmmg diagram, explam synchronous input transfer. (07 Marks)
OR
Explain how interrupt requests from several IO devices can be communicated to a processor
through a single . INTR line. (08 Marks)
With a neat block diagram, explain how a keyboard is connected to a processor. (08 Marks)
Compare serial and parallel interface. (04 Marks)
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Module-3

Explain the working of static RAM cell. (06 Marks)
With neat diagram explain the working of 16 Megabits DRAM chip configured as 2M x 8.
(08 Marks)

With neat diagram, explain the memory hxerarchy with respect to speed 31ze and cost.
. = (06 Marks)
Explain different types of ROMs. (06 Marks)

With neat diagram, explain the internal structure of ROM cell. (06 Marks)
With neat diagram, explain how rtual memory address nanslatlon takes place. (08 Marks)

Module-4
With neat diagram, explain 4-bit carry look ahead adder. (07 Marks)
Design a logic circuit to erform addition/ subtractlonzzof two 4 bit numbers X and Y.
¢ (06 Marks)

Perform multlphcat‘lo for +14 and —6 using Booth s algorithm. (07 Marks)

List out th' actions needed to execute the instruction Add (R3), R1. Write the sequence of

control stcps needed for the execution of the same. Also expiam (10 Marks)
With neat block diagram, explain Hardwned Control Umt (10 Marks)
Module-S AR
Explain Flynn’s classification of computers. ' (06 Marks)
With neat diagram, explain attached array processor. (06 Marks)
Explain how the following expression is evaluated in pipelined. mode:
k (08 Marks)
R
(06 Marks)
(10 Marks)
O De 201~ 1,100
(04 Marks)

. 20C[1]=B[1] + Al

% & % ko
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