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Note: Answer any FIVE full questions, ch

a. Explain frequency domain sam i  d r. 0 O i . (10 Marks)
b. Compute circular convolutio: 1,2, 3,4} and xo(n) = {1, -1, 3, 2},

using DFT-IDFT method. (06 Marks)
C. (04 Marks)
a. ) ,0<n<N-1. (08 Marks)
b. < 3, using linearity
property of DFT. % 4 (06 Marks)
C. Derive the relationship between l 'T and DTFS Coefﬁoi‘ents. (06 Marks)

! Module-2
a. The 4-point DFT of a Iength 4 sequence x(n)is glven by X(k) o {8, -1+j, -2, -1-j}. Obtain

—jm

y(k), the 4-point DFT of the sequence y(n)=¢ ? x((n-— l))4 (05 Marks)
b. Given a seque ce x(n) = {1, -1, 2, -2} determine DFT {lFT {DFT{DFT{x(n)}}}} using
complex conjugate properties of DFT (07 Marks)

& Determme the filter output y(n) “whose impulse response h(n) = {1, -1, 2} and input
S, 3, 2, 4}, usmg ovérlap -save method. Con51der 8-point
- (08 Marks)

-

- The 4-point DFT of a sequence x(n) is given'by x(k) = {16, -4+j4, -4, -4-j4}. Determine the
-~ —energy of x(n) using Parseval’s theorem. (04 Marks)
b. The IDFT {x(k)} is given by x(n) = {I, 2, 3, 4}. Determine IDFT of the following
sequences: 1):X(“ k) i) x(k) + 1i1) Re{x(k)} iv) Im {x(k)} (10 Marks)
c. Discuss the need of FFT algorithms for computation of DFT. (06 Marks)

' Module-3

a. Compute 8-point DFT of the sequence x(n) = {0.707, 0, -0.707, -1, -0.707, 0, 0.707, 1}
using DIT-FFT algon’f ; (08 Marks)

b. Starting from the expresswn of Z-transform of an N-point sequence x(n), derive chirp
z-transform algorithm. (08 Marks)

¢. Mention the sumlarltles and differences between DIT-FFT and DIF-FFT algorithm.
(04 Marks)
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OR
6 a. Develop the radix-2 DIF-FFT algorithm for N =38 and draw the signal flow graph. (10 Marks)
b. Given x(n) = {1, 2, 3, -1}, obtain x(1) using Goertzel al hm and also explain Goertzel
Algorithm. ! (10 Marks)
7 a. Obtain a parallel realization for the transfer function H(z) given below:
3 2
H(z) = 8z’ —4z° +11z-2 ——

At

b. Derive an expression for order and cut

: ,rv;s}orth filter.
(08 Marks)

c. Transform the analog filter,

s+1
H(G$)=———
(8) s’ +5s+6

into digital filter, H(z) using

impulse invariant transformation. Consider T = 0.1 sec.
(06 Marks)

OR g
8 a. Design a digital filter H(z) that when used in A/D = H(z) — D/A structure gives an equivalent
analog filter with the following specifications: Passband attenuation < 3.01dB, Passband
edge frequenc 500Hz, Stopband attenuation >15dB, Stopband edge frequency = 750Hz
and sampling rat = 2kHz. The filter is tﬁQf&;befdesigned by performing bilinear transformation
on Butterworth analog filter. (12 Marks)

b. A linear time-invariant digital»;lLIR filter is specified by the transfer function,
3 s 2 e 2 i 4 8

(22 +i)(zz —z+l),
16 ~2)

Obtain direct form-I and direct form-1I realizatio

vof the system. (08 Marks)

0
H,(w) = {e_jz :

g{iency response of the
Given the FIR filter with the foll owing difference eq :
| n-2) + 4.2x(n-3) + 2.3x(n-4)

n/4<\w'<n

(10 Marks)

Design an FIR bandpass filter which approximates the above filter, using Hamming window.
g (10 Marks)

h(n) =8(n) + %S(n - g 3(n—2)+ %S(n -3)+8(n—4) (05 Marks)

¢. Realize an F

ilter with impulse response h(n) given by, h(n) :(%j [u(n) —u(n -4)],

using direct form-1. (05 Marks)
k %k *2 Of 2* % kK
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&,

fion, Jan./Feb.2021

Max. Marks: 100

Note: Answer any FIVE full questions, cho‘osmg ONE full question from each module.

nﬁ

Module-

designing VLSI IC cncufi@%th neat block diagram.

(10 Marks)
Explain the Top down and Bottom up design methodolo gp' With an suitable example.

(10 Marks)

Explain the typical design ﬂow for

i (06 Marks)

Flop build a 4-bit R1 gie carry counter and explain the design hierarchy.
(10 Marks)

(04 Marks)

with examples. (08 Marks)
(08 Marks)

(04 Marks)

es with suitable example:
a; ‘N (08 Marks)
"éjiﬂg gate level mode and also write stimulus code.

(06 Marks)
(06 Marks)

(04 Marks)
evelop the verilog code using gate level model,
& (08 Marks)
anoutput of thebfolla“wmg A=44d,, B=4d,,, C=4'b,.

it

B>>2 (iv) A>>>2  (v) Y=3{a}2B)}

(viii) A||B (08 Marks)

OR
Construct a 4-bit carry look ahead adder and develop the verilog code using data flow
description. .= (08 Marks)
Write the verilog code for 4 to 1 multiplexer using conditional operator. (06 Marks)
What are Rise, Fall and Turnoff delays? How they are specified in verilog? (06 Marks)
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Module-4 !
Explain the blocking and non blocking assignment statements with suitable example.

(06 Marks)

explam with relevant example. ™ (08 Marks)

Using case statement, demgn an 8-function ALU thét takes 4-bit inputs ‘a’ and b and a 3-bit
input signal select 1, and gives a 5-bit output fout’. The ALU implements the following
functions based on a 3 bit input signal select Ignore any overflow or underﬂow bits.

Select signal | 3'd, | 3'd, 3'd, | 34,
Function (out) | a atb a%b|a<<l

(06 Marks)
& OR
Explain the sequential a%nq parallel blocks with sultable example (08 Marks)
Write a verilog code for*4 10 2 priority encoder usi ‘ (04 Marks)
List the loop statements,in verilog. Explain the £ Nimwmg loops with examples:
(1) For loop i) Repeat R (08 Marks)
Module-5
Compare VHDL and Verilog HDL. 4 (04 Marks)
Explain th Ynthes1s process with a neat block diagram, (08 Marks)
Explain the relationship between a”design entity and its'entity declaration and architecture
body in'VHDL? (08 Marks)
»%3%3%* % OR 4
Explain the following Data Objects in VHDL @/ﬂh examples : .
(1) Constant (ii) Slgnals ~ (iii)*Variables. (09 Marks)

What are the data types in VHDL? Explain.the Scalar data t
Write the VHDL code for a - b1t wide register ensure tha

with examples. (07 Marks)
input DATA [3 : 0] is stored
(04 Marks)
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fimportant Note :

USN 17EC54
Fifth Semester B.E. Degree Examination, Jan./Feb. 2021
Information Theory and Coding
Time: 3 hrs. Max. Marks: 100
Note: Answer any FIVE full questions, choosing ONE full question from each module.
Module-1

1 a. Obtain an expression for average information content of long independent messages.
(0S Marks)
b. A block and white TV picture consists of 256 lines of picture information. Assume that cach
line consists of 526 picture elements and that each can have 255 brightness levels. Picture is
repeated at the rate of 30 frames/sec. Calculate the average rate of information conveyed by
TV picture. (05 Marks)
¢.  For the Markov model shown in Fig.Q1(c). Find :
i) State probabilities
i) State and source entropy
1) Gy, G, and show that G, > G, > H.
\/L’
QY (218)3),
H
Fig.1(c) (10 Marks)
OR
2 a. A source emits one of four probable messages M|, My, M3 and My with probabilities of
7/16, 5/16, 1/8 and 1/8 respectively. Find the entropy of the source. List all the elements of
second order extension of this source. Hence show that H(s”) = 2H(s). (06 Marks)
b. Define the following :
i) Unit of information
ii) Entropy
1i1) Self information
iv) Information rate. (04 Marks)
c. For the Markov model shown in Fig.Q2(c). Find :

i) State probabilities

i1) State entropy

ii1) Source entropy

iv) Rate of information if rg = | sym/sec.

Fig.Q2(c) (10 Marks)
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Module-2
Using Shannon’s binary encoding algorithm, find all the codewords for the symbols,
P=1{0.55,0.15,0.15,0.1,0.05}. Also find its efficiency and redundancy:. (10 Marks)

Consider the source, S = {A, B, C, D, E, F} with P = {0.1,0.15, 0.25, 0.35, 0.08, 0.07}. Find
the codewords for the source using Shannon — Fano algorithm. Also find the source
efficiency and redundancy. (05 Marks)
Encode the following information using LZ algorithm : “THIS IS HIS HIT”. (05 Marks)

OR
An information source has a sequence of independent symbols with probabilities as follows :
S={A,B,C,D,E, F,G, H}
P=104,0.25,0.12,0.08,0.05, 0.05,0.03, 0.02}.
Construct binary and ternary code using Huffman encoding procedure and find its efficiency

redundancy. (10 Marks)

Explain prefix coding and Kraft — McMillan inequality with an example. Also draw the

decision diagram for the prefix codes. (05 Marks)

Consider a discrete memoryless source with S = {X, Y, Z}, probabilities P = {0.5, 0.3, 0.2}.

Find the code word for the message “YYZXZY” using arithmetic coding. (05 Marks)
Module-3

For the joint probability matrix given find :
DHX) i) HY) i HX,Y) iv)H(Y/X)  v)HXY)  vi) I(X,Y).

Yy Y= Y3 2
X, 0.05 0 0.20 0.05

) i X, 0 0.10 0.10 0 . (10 Marks)
IPM =P(X,Y) = V
X, 0 0 0.20 0.10

x,1005 005 0 0.10
Prove that mutual information is always positive. (05 Marks)

Find the channel capacity of the channel shown in Fig.Q5(c), by Muroga’s method given
p(x;) = 0.6, p(x2) = 0.4. '

0.8
p CTN S
{ > 8‘
Fig.Q5(c) (05 Marks)
OR
Obtain an expression for the channel capacity of binary symmetric channel. (05 Marks)

3 1
For a channel matrix p(Y/X)= é é , given p(xj):%, p(XZ):%’ ro = 1000
4 /4
sym/sec. Find H(X), H(Y), H(X, Y), H(Y/X), H(X/Y), (X, Y) and channel capacity,
information rate. (10 Marks)
Define mutual information and prove that H(X/Y) = P-H(X) for a binary erasure channel.
(05 Marks)
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Module-4
For a systematic (7, 4) linear block code, parity matrix is given by,
11 1]
[T 1 0
P=|
10 1
LO I

i)  Find all the possible valid code words

1)  Draw the encoding and syndrome calculation circuit.

i) A single error has occurred in cach of the following code words given,
Ra=[0111110], Ryz= [1011100]. Detect and correct the errors. (10 Marks)

The generator polynomial of a (7, 4) cyclic code is g(x) = 1+ x + x°, find the codewords for

message vectors (1010), (1110), (1 100) and (1111) using systematic and non-systematic

form. (10 Marks)

OR
A (6, 3) linear block code has the following check bits Cs=di+dy, Cs=d, + d; and
Cs=d, +ds.
1) Write the G and H matrices
i) Draw the encoding and syndrome calculation circuits.
i) Construct the standard array and through example illustrate decoding operation.(10 Marks)
Consider (15, 5) linear cyclic code with generator polynomial,
gR)=T+x+x"+x* + x5+ xx0
1) Draw the encoder and syndrome circuit
i) Find the code vector for the message polynomial d(x) = 1 + x? + x* by listing the states
of the shift registers.
i) Is V(x) =1+ x*+ x0+ x84 x4 a code polynomial? If not find the syndrome. (10 Marks)

Module-5
Consider a(3, 1, 2) convolution code with impulse responses g''' = (110). g = 01,
gV =(111).
1) Draw the encoder diagram
i) Find the generator matrix
iif) Find the code vector for the information sequence (11101) using time domain and

transform domain approach. (10 Marks)
Write short notes on :
i)  BCH code
i) Golay codes. (10 Marks)
OR

Consider the convolutional encoder shown in Fig.Q10(a).

1) Draw the state table, state transition table and state diagram

it) Using the code tree, find the encoded sequence for the message vector (10111)
i) Verify the output sequence so obtained using transform domain approach.

— o \

R T
- »GI} _____________ //(
Fig.Q10(a) (10 Marks)
Explain viterbi decoding algorithm with an example, (10 Marks)
* ook ok ok ok
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2

Fifth Semester B.E. Degree Examin. ‘ Jan./Feb. 2021

Operating System

Max. Marks: 100

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

Module-l
Define Operating System. Discuss various resource allocation techmques (10 Marks)
Explain different computational structures of Operating System with examples. (10 Marks)
Explain different classes of Ope”rating Systems. (10 Marks)
Discuss using timing chart ; .

1) When CPU bound pr¢
it) When /O bourrri p:

gram has higher priority.
ram has higher prrorlty % (10 Marks)

Module—

Define a Process and discuss OS view ofa.pr (08 Marks)
Discuss various states transition for a proc S. (06 Marks)
Explain- Varrous field of a PCB.. (06 Marks)
Explam Long term. Medium and Short term scheduling. , (10 Marks)
Discuss two representatlve approaches to 1rnp1eme ition of threads. - 0. (10 Marks)
o Module-3 N

Compare and contrast Contiguous and non Contrguous memory allocation techniques.

. (08 Marks)
Write short notes on: 1) Paging i) Segmentatron;,,:,,,, ; (12 Marks)

i % Yor | :
Explain Demand paging preliminaries. (10 Marks)
Wrth an example discuss FIFO LRU page replacement policy. (10 Marks)
.~ Module-4

Explarn the interface between File system and [OCS. (10 Marks)

Compare and contrast Sequentlal file orgamzatron and Direct file organization. (10 Marks)

Explain Dlrectory structures % (10 Marks)
at OPEN and CLOSE. (10 Marks)

,,,,, Module-5
Define Message passing, ,di Explain how it could be implemented. (10 Marks)

Discuss the following with-respect to main box : i) Features ii) Advantages

(10 Marks)

a system containing resource class and processes. (10 Marks)
Explain Deadlock Detection Algorithm. (10 Marks)

kX k%
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USN 17EC562
Fifth Semester B.E. Degree Examlnatlon, Jan./Feb. 2021
Object Oriented Programmmg using C++
Time: 3 hrs. | “Max. Marks: 100
Note: Answer any FIVE full questtons, choosmg ONE full questton from each module.
1 a. Write the Difference betweents ructures and unions. b (05 Marks)
b. Write C++ program to perform the addition of even number and odd number for the range
1 to N, the N value is a ed from keyboard. (10 Marks)
c. Define reference vari “Write a program to 111ustrate the reference variable. (05 Marks)
‘ OR
2 a. Write C++ program to enter four number from keyboard and perform the average of four
numbers. ‘ (05 Marks)
b.
& Deﬁnegc;,,;;])ynamic Memory alloc
program. (05 Marks)
Module-2
3 a. Write C++ program to Swapping (Exchange) of two numbers by usmg call by reference
with pointer as a argument. (10 Marks)
b. Write C++ program to find the square of number by using inline function. (05 Marks)
¢.  Write C++ program to find the factorial of number by using Recursion function. (05 Marks)
" OR
4 a Write Ct+ -program to illustrate Arrays of ObjGCtS the name of class is employee which
contam data member suc (10 Marks)
b.  Write C++ program to orm the Addition of Data objects of two different classes by
_using friend function. (10 Marks)
5 a Define Construct Wr1te C++ prog, m to illustrate the copy constructor. (06 Marks)
b.  Write the differe (04 Marks)
c.  Write C++ program to calculate the area of Triangle, the program contain two data members
such as height and base, use constructor to initialize the data members and display the result
by using display () member function. (10 Marks)
: OR
6 a. Write C++ program to illustrate the unary minus (-) operator overloading and write C++
program for binary plus (+) operator overloading. (10 Marks)
b. Define destructor. Write C++ program to illustrate the destructor. (10 Marks)
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Module-4
Define Inheritance. Explain single Inheritance with public visibility mode program.
(10 Marks)
Explain Multiple Inheritances. Write C++ program to ‘ustrate multiple inheritance.

(10 Marks)

Write C++ program to illustrate this pomter he class name is person and their respective
data member such as “name” and “age’ ~ ; (10 Marks)
What is virtual function? Mention the rules of virtual function. erte a program to illustrate

virtual function. (10 Marks)
N '~M0dule—5 :

Write C++ program to 111ustrate the get( ) and put( ) unformatted /O operation function.
(05 Marks)
Write C++ program for Readmg String by usmg getline( ) unformatted I/O operation
function. & (05 Marks)
What is C++ stream‘7 prlam stream classes for consol I/O operations. (10 Marks)

OR

What are the 1_nput and output streams? Write a program to illustrate writing and reading of
| N (10 Marks)
Explaln bout EOF (End of Fﬂe) (04 Marks)

(06 Marks)
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USN 17EC563

Fifth Semester B.E. Degree Examin n, Jan./Feb. 2021
8051 Microcontroll

Time: 3 hrs.

_ Max. Marks: 100

Note: Answer any FIVE full questions, ng ONE full questiorii{ rom each module.

“ ;;"?Module—l

1 a Differentiate between Microprocessor and Microcontroller with respect to their architecture
and instructions. iy (06 Marks)

. Explain the Oscillator circuit and machine cycle of 8051 Microcontroller. (06 Marks)

c. Explain the Internal Memory Organization in 8051. . (08 Marks)

w & OR

2 a. Witha neat block diagram, explain the architecture of 8051 Microcontroller. (10 Marks)
b. Write the circuit diagram for Part — 1. Explain the input, output operations in 8051 using
Part—1. .+ (10 Marks)

of 8051. Give an

3 a Explai‘nf;thé‘ different addressing m ple for each one of them.

(10 Marks)
b. Explain the following instructions with examples
i) SIMP reL ii) DA-A iii) CJNE-destination , source
iv) SWAP A v) -DJNZ Rn, ReL. (10 Marks)
; OR
4 a. Explain Data transfer instructions with examples. (10 Marks)
Explain byte and bit level logical AND Operation with example. (05 Marks)
c. Write an ALP to verify whether the data present in Accumulator is odd/even if odd store
00H in Ro register. Otherwise store FFH in Ro register. (05 Marks)
. Module-3
5 a. Write an ALP to find the smallest number of an array of N — 8 bit unsigned numbers.
W L (08 Marks)
b. Write an ALP to arrange the Numbers in Ascending order. (08 Marks)

c¢. Write an ALP to rotate the contents of A to the left by one position with carry. (04 Marks)

bmes OR

6 a. Write a program to move block ofdata from Internal data memory to External data memory
location. (10 Marks)
Write a program to find the factorial of a number. (05 Marks)
c. Write a program to count the numbers of 1’s and 0’s in 8 — bit data. (05 Marks)

Module-4

7 a. What is the difference between timer and counter? (02 Marks)
. Explain the functions of each bit in the TMOD and TCON register. (08 Marks)
c. .Write an ALP to generate square wave on Pin P1.5 of 500Hz (approximately) with using

timer 0 , mode 1. Assume that crystal frequency of 8051 is 11.0592 MHz. (10 Marks)
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OR ,
Explain Full duplex, Half duplex and Simplex serial data transfer. (06 Marks)
Write the steps required for programming 8051 to. transfer data serially. (06 Marks)

YES” serially at 9600 baud , 8 — bit data
(08 Marks)

Write an 8051 C program to transfer the messa
1 — stop bit do this continuously.

(08 Marks)
(08 Marks)
(04 Marks)

A switch 1s connected
the status as of switchi

(10 Marks)
(10 Marks)

if Sw=1, Step

ek ow %
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