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USN l

N 17EC52

Fifth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Digital Signal Processing

Time: 3 hrs. Max. Marks: 100

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

Module-1
Show that finite duration sequence of length L can be reconstructed from the equidistant N
samples of its Fourier transform, where N > L. (06 Marks)
Compute the 6 — point DFT of the sequence x(n) = {1, 0, 3, 2, 3, 0}. (08 Marks)
Find the N-point DFT of the sequence x(n) =a", 0<n <N - 1. (06 Marks)
OR
Determine the 6-point sequence x(n) having the DFT
XKy =41%=3 - /3,0, 0, 0, -3+ /37}. (08 Marks)
Derive the equation to express z — transform of a finite duration sequence in terms of its
N—point DFT. (06 Marks)
Compute the circular convolution of the sequences x;(n) = {1, 2, 2, 1} and
Xa(n) = {1, -2, -2, -1}. (06 Marks)
Module-2

State and prove the modulation property (multiplication in time-domain) of DFT. (06 Marks)
The even samples of an eleven-point DFT of a real sequence are : X(0) = 8, X(2) = -2 + j3,
X(4) =35, X(6) =4 +j7, X(8) = -5 -9 and X(10) = v@—jl Determine the odd samples

of the DFT. (06 Marks)
An LTI system has impulse response h(n) = {2, 1, —1}. Determine the output of the system
for the input x(n) = {1, 2, 3, 3, 2, 1} using circular convolution method. (08 Marks)
OR
State and prove circular time reversal property of DFT. (06 Marks)
Determine the number of real multiplications, real additions, and trigonometric functions
required to compute the 8-point DFT using direct method. (04 Marks)
Find the output y(n) of a filter whose impulse response is h(n) = {1, 2, 1}, and the input is
x(n)={3,-1,0,1,3,2,0,1, 2, 1} using overlap — add method, taking N = 6. (10 Marks)
Module-3

Compute the 8-pont DFT of the sequence x(n) = cos(nn/4), 0 < n < 7, using DIT-FFT
algorithm. (10 Marks)
Given x(n) = {1, 2, 3, 4}, compute the DFT sample X(3) using Goestzel algorithm.

(06 Marks)
Determine the number of complex multiplications and complex additions required to
compute 64-point DFT using radix.2 FFT algorithm. (04 Marks)
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OR
Determine the sequence x(n) corresponding  to the 8-point  DFT
X(K) = {4, 1-j2.414, 0, 1-0.414, 0, 1+j0.414, 0, 1+j2.414} using DIF-FFT algorithm.
(10 Marks)
Draw the signal flow graph to compute the 16-point DFT using DIT-FFT algorithm.
(04 Marks)
Write a short note on Chirp—z transform. (06 Marks)

Module-4

Draw the direct form I and direct form II structures for the system given by :
77 3
1+4z" +227%-0.52"
Design a digital Butterworth filter using impulse—invariance method to meet the following
specifications :
0.8<|H(w)|<l, 0<w<02n
|H(w)| £0.2, 0.6n <o<n
Assume T = 1. (12 Marks)

H(z) =

(08 Marks)

OR
Draw the cascade structure for the system given by :

(z=1)(z—-3)(z" + 5z +6)
(z° +6z+5)(z" —62+8)

Design a type—1 Chebyshev analog filter to meet the following specifications :
-1<JH(Q)|dB<0, 0<Q <1404nrad/sec

H(z) = (08 Marks)

, ) (12 Marks)

| H(€2)| dB <60, Q> 8268nrad/sec

Module-5
Realize the linear phase digital filter given by :

H(z)=1+ S TP S S L (06 Marks)

2 3 5 3 2
List the advantages and disadvantages of FIR filter compared with IIR filter. (04 Marks)
Determine the values of h(n) of a detail low pass filter having cutoff frequency wc = n/2 and
length M = 11. Use rectangular window. (10 Marks)

OR
An FIR filter is given by : y(n) = x(n) +%x(n —-1) +3x(n =2) +%x(n —3) . Draw the Lattice

structure. (06 Marks)
Determine the values of filter coefficients h(n) of a high—pass filter having frequency
response :

H,(e*) =1, Z— Jolgn

Choose M = 11 and use Hanning windows. (10 Marks)

Write the time domain equations, widths of main lobe and maximum stop band attenuation
of Bartlett window and Hanning window. (04 Marks)
k 3k ok ok ok
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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 17EC54
Fifth Semester B.E. Degree Examina ec.2019/Jan.2020
Information Theory and Coding
Time: 3 hrs. W§ Max. Marks: 100

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

Module-1
1 a Suppose you are planning a trip to Emaml, Florida from Minneapolis in the winter time. You
are receiving the following inforriation from Miami Weather, Bureau
(i) Mild and Sunny day old day (iii) Pog@@@ Snow flurries
Explain the amount of information content in each stateme (06 Marks)
b. The output of an mformatmﬁ“‘f source consists of 128 @\ymbols 16 of which occurs with

probability of —;2— aneL helfemaining 112 occursavi h%robabxhty of 2—;4 The source emits

M

1000 symbols/seg: Wummg that the symbols are chosen independently. Find the Average
Information Rate ofithis source. { (06 Marks)
c. The state diagram.of a stationary Mark oﬁ‘ Source is shown in Fig.Ql1(c):
(1) Fmd the.entropy of each state ‘
'id the entropy of the source
naﬁGl and G, and ver1fy that G, >G,>H.

Assume P(l) P2)=P (3) ==

(08 Marks)

(06 Marks)

: ”&Ik model as shown in Fig. Q2(c)
(1) Find the probab111ty of eachﬁstate (ii) Find H(s) and H(s™)

C.

where A, B, and C are the states. (08 Marks)
1 of3
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Module-2
a. Identify whether the codes shown in Table.Q3(a) are instantane
Symbols | Code A | Code B | Code C p

us. Justify your answer.

Sy 00 1 0
Sz 01 01 100
Ss 10 001
S4 < 11 00
Table.Q3(a) (06 Marks)

b. Consider a Discrete Memory Source (DMS), with S = {X,Y, Z} with P = {0.6, 0.2, 0.2}.
Find the code word for the message “YXZXY”*usmg Arithmetic cod¢ m@% (06 Marks)
c. An information source produces a sequ q@ ¢ of independent symbg ,m&havmg the following
probabilities. More composite syme\ as Slow as possible. 3

Symbol D |E [F ¢
Probabilities 111 1
A 919127 "2
Construct Binary Huffman epepdmg and find its efﬁ01ency (08 Marks)
N OR
a. Write the Shannon’s Eﬁ%@ﬁmg Algorithms. (06 Marks)
b. Consider the following source with probablhtlesnv
5 DyE 4,0:;
Find the code w&ds using Shannon-Fano jal gohthm and also ﬁnd its efficiency. (06 Marks)
c. Consider the flowmg discrete memoryless source:
{80, S, S, S3, Sa} =40.55, 0.15, 0.15, 0.1, 0.05}
Comp Tuffman code by placin W@mposﬁe symbol ashlgh as possible. Also find average
codé word length and variance 6fthe > code word ‘ (08 Marks)
¢ Module-3 < \“?‘ 17 %ﬁ ”
a. What is Joint Probabﬂlty Matrm" How it is obtamefi from Channg:l Mat"rlx and also mention
properties of JPM »ﬁ%n W - \‘%‘* (06 Marks)

N (06 Marks)

eiiso prove that the capacity a Binary Erasure

(08 Marks)

its propertles (06 Marks)

teristics of a chanmel shown in Fig.Q6(b). Find the capacity of a channel if

= 2000 syrﬁ%ols/sec using Muro ga’s method

»ﬁ“

Py

Y

Y Fig.Q6(b)

AT “ 1 (06 Marks)
C. State and prove the Shannon-Hartley Law. (08 Marks)
4 20f3
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Module-4
What are the advantages and disadvantages of Errot Controlﬁ@dmg" Discuss the methods
of controlling Errors. . (06 Marks)
The parity check bits of a (7, 4) Hamming code are gengra

C,=d, +d;+d,
C,=d;+d,+d,
C,=d,+d,+d,

where d;, da, d; and d, are the message bits.
(i) Find Gand H for this code.

(i) Prove that GH' =0. (06 Marks)
Design a syndrome calculating circui i g(X)=1+X+X’ and
also calculate the syndrome of't %%%\/ed vectorR = 1 llO]i@l * (08 Marks)
OR &
For a systematic (6, 3) 11nea§ B;lq k code, the Parlty Matrix Pis given by
1= @“ 1
A 1
1 0
(i) Find all possible’code words. '
(ii) Find error detecting and correcting c‘apabl ity. (06 Marks)

A4, cyalfé code has the generator, polynomlal g(X) = 1+X+X?. Find the code vector

both l%eystematm and non-systemat;gm form for the message bits (1101). (06 Marks)

Drawrthe Encoder circuit of a cyl hc .code using (n — K) h:;t “shift Registers and explain it.
(08 Marks)

(i) Draw the encoder dlagram ) N ¢
(i) Find the code word for the mes lﬁ;gi??@using generator Matrix and
hai - (16 Marks)

(04 Marks)

nte the 1mpulse réﬁk\gme and its polynomlél

0 ﬂ;eswpondlng to n%yt message (10111) using time and transform
. 4

Fig.Q10(a) (16 Marks)

b. Write a note on Golax?ycodes (04 Marks)

‘Emﬁ% * k ok K %k
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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 17EC553
Fifth Semester B.E. Degree Examinatio,ﬁ;Dec.2019/Jan.2020
Operating System

Time: 3 hrs. | Max. Marks: 100

Note: Answer any FIVE full questions, choosmg ONE full question fi cimieach module.

, odule-1 r
Define operating system. Explain the key concern and of an operating system. (07 Marks)
Explain the various resource allocation and resource sharing strategies. (08 Marks)
What are the common tasks performed by an operating system? (05 Marks)
OR ,
Explain briefly, the dlfferent classes of operating system with primary concern and key
concepts. , ~ (10 Marks)
With a neat dragram explain the turnaround time in batch processing system. (06 Marks)
Discuss various computations in an operating system. (04 Marks)
‘Module-2 ~
Define process, process states and with a state transrtlon dlagram explain the state transition
for a process. : (10 Marks)
Discuss the different fields of the process control block (PCB) e (06 Marks)
What are the differences between threads and processes‘7 (04 Marks)
OR ¢

For a given set of processes perform”’FCFS and SRN schedulmg and compare their
performance 1nterms of mean turnaround time and werghted turn around. (10 Marks)

Process o | Py | Py | P3| Py | Ps

Arrivaltime | 0 | 2 | 3 | 5 | 9

Servicetime | 3 | 3 [ 2 | 5 | 3
With a neat sketch, expl’aiﬁ long, medium and short term schedulers. (06 Marks)
Compare non-preemptive and preemptive scheduling concepts. (04 Marks)

Module-3

Define the followmg terms with necessary sketches :
i) Internal and external fragmentation
ii) Paging and segmentation
iii) Logical address and physical address.
iv) Page and page frame. (12 Marks)
With a neat diagram explain the working of address translation in non-contiguous memory
allocation. (08 Marks)
With a neat sketeh, explain demand paging preliminaries. (12 Marks)
Consider the page reference string 0, 1,2, 1,3,0,4,1,2,1,3,7,4, 5, 7. Calculate the page

faults. Using FIFO and LRU page replacement pohcres Wlth a frame size 3. (08 Marks)
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Module-4
Explain file system and IOCS with necessary sketches. (08 Marks)
Explain any three allocation methods of disk space for files and mention advantages and
disadvantages of each. b (12 Marks)
OR
What is a directory? Discuss typical duectoxy entry fields and explam different directory

structures. -_ ' (12 Marks)
Discuss the working of file system action at file close. , (08 Marks)

‘Module-5
Write a note on : »

1) Issues in message passmg

ii) Direct and indirect naming in message passmg
ii1) Blocking and non-blocking sends in message passmg. (12 Marks)
Explain maﬂboxes glve the advantages of mail boxes. (08 Marks)

' OR
With necessary sketches, explain the different deadlock prevention approaches. (10 Marks)
Using deadlock detection algorithm for the following example of system check, whether the
deadlock exist in the system or not.

' e (10 Marks)
R | R, | R; IR Ry Ry R, | Ry | Ry
ppl2]1]0o] [P 2|1 )37 00 |1
P, 1|3 |1 W= P2 1 | 44 O Free Resources
P11 ]1]. P3| 0100 #
Py 1 ]2 24 Pal1]0]2
Allocated Resources Reque}sfe‘,d” Resources

1| R | Ry e
5 7 5 |
Total resources

k sk ok ok o3k
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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 Kl < o 17EC562
VAITIEIO |
Fifth Semester B.E. Degree Examination, Dec.2019/Jan.2020
Object Oriented Programming Using C++
Time: 3 hrs. 5) Max. Marks: 100
Note: Answer any FIVE full questions, choosmg ONE full questlon from each module.
Module-1 ,
1 a Explain the application of C++. , ' (04 Marks)
b. What is dynamic memory 1nanagemcnt’7 Explain. ‘new’ and ‘delete’ operator with an
example program. . (08 Marks)
c. Differentiate between structules and unions. ' (08 Marks)
OR
2 a. Write a C++ program to check whether the given number is prime or not. (07 Marks)
b. Explain reference variables with a suitable example. (04 Marks)
c. Explain the control structures — for, while and do-while with their syntax. (09 Marks)
Module-2
3 a. Explain call by reference drgumcnt passing mechanism with an example program to swap
two numbers. ; (08 Marks)
b. Write a short note about inline fuentions. b (04 Marks)
c. Define classes and objects. Explain about public and prlvate members of a class with an
example. . T (08 Marks)
OR
4 a. Write a program to create a class STUDENT consisting of name, usn and marks as class
data variables. Create three objects for the class using the concept array of objects. Write
member functions to read and display the student information. Also write the main program
to create objects and call the member functions from the class. (10 Marks)
b. Explain how an object can be used as a function argument with the help of an example
program to perform the addition of two time objects in hour and minute format, display the
result in hour : minute format. (10 Marks)
; Module-3
5 a. Explain parameterized constructor and copy constructor with example programs. (08 Marks)
b. Define destructor with its features and syntax. (06 Marks)
c¢. Explain dynamic constructor with an example. (06 Marks)
OR
6 a. Discuss about operator overloadmg in C++. Write a program in C++ to overload unary
minus operator. ‘ , (10 Marks)
b. Write a program to add’ two complex numbers by overloading binary (+) operator and
explain the implementation of overloading ‘+* operator. (10 Marks)
Module-4
7 a. Explain 1nher1tance in C++ with its advantages. (04 Marks)
b. Explain multiple inheritances with an example program. (10 Marks)
c. Write short notes about inheritance visibility mode. (06 Marks)
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OR
Explain ‘this’ pointer in C++ with an example. (08 Marks)
Explain virtual function with an example program. , (12 Marks)
Module-5
Explain C++ stream classes used fro mput and output operations with the console unit.

(10 Marks)
Explain formatted I/O operanon functlons used in C++ with syntax and example. (10 Marks)

OR
Discuss about the classes fo1 file stream opelatlon and explain how file opening and closing
is done in C++. ~ ; (12 Marks)
Write a C++ program to open a file using open( ) functlon Write some text into the file and
read all lines in the file. ; (08 Marks)

S
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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

.
o 14 17EC563
USN ) IS LIGIE | Jote B \
Fifth Semester B.E. Degree Examinatio 1, Dec.2019/Jan.2020
8051 Microcontroller
Time: 3 hrs. Max. Marks: 100
.
Note: Answer any FIVE full questions, cii?)ﬁ 1g ONE full questio rom%each module.
- Module—l
1 a. Write the comparison between M roprocessor and Mlcrocoﬁ Mller (05 Marks)
b. Define Embedded System and 1}&:’ the characteristics of M&Embedded System. (05 Marks)
c. Write and explain the Archf?ec:ture of 8051 Mlcrocontroller and also explain the PSW, RAM
memory orgamzatlon @m oY “‘» (10 Marks)
e 3*»&
2 a. Write and expla I;,:pm diagram of 8051 M1crocontroller (10 Marks)
b. i ‘ (10 Marks)
3 a
“ 4 (10 Marks)
b. Exp1 ithe foliowing meruct;{ms Wlth an example *
(1) DINZR,, rel - 3
(i) MOVC A, @A+DPFR
(iii) RRC A
(iv) PUSH 02
(v) DAA & (10 Marks)
4 a. Explain Call %‘Jump Instructions. (06 Marks)
b. Explam a0y f*our directives. ‘ (04 Marks)
c. i ' Language Program’to divide the data in RAM location in
‘é quotient in 70H and remainder in 71H. (10 Marks)
Eﬁ@» Mod@
5

memory locatlo% )
erte and expl

Ng w (08 Marks)
Write and’ Sxplain an Assembl' g;anguage Program to toggle all the bits of port 1, with a
time delay%%gween toggling. ¢ (04 Marks)
Wﬁiﬁ
A OR
Write and explain an Assembly Language Program to read the lower nibble of data by Py is
to be displayed on LEDS are connected to upper 4-bits of P;. (10 Marks)

Write and explaln an Assembly Language Program to Add two 32-bit numbers. The
numbers are storeéd from RAM locaticn 40H and S0H respectively. Store the result from
RAM location 60H. : (10 Marks)

1o0f2
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Modude-4
Explain TMOD and TCON registers. ) (08 Marks)
Write and explain an Assembly language program @Rogéle P1 s every 1 second. Use Timerl
in model. Assume crystal oscillator frequency is 11 0%?’7 MHz. (08 Marks)
Explain SCON register. 2 ™ (04 Marks)

Write and explain a C program and asser@x

yito generate a square wam@@f frequency 10 kHz
on Pm 1.4. Use tnnerO in mode2 with af (;ry§tal frequency of22 MH

(10 Marks)

(10 Marks)

- Module-5
Explain IE register. ;
Write and explain a C pregram and assembly to gerie te a square wave on P, 4 with high of
1 ms and low portiofinof’2 ms using timerl m : rrupt mode with a crystal oscillator
frequency of 11. 0592‘Mﬁz and also read the value of port0 and display is on portl.

& & (08 Marks)
Write and explain gg rassembly language prqgrgm to do the following:
(1) Reads da@ om port P; and writes;it.to"P; continuously.
(i) Alsof lge:@ata at Py is transferred serially.
(1i1) Th data received serially is dlsplayed at Py.
Assu&e 1170592 MHz crystal ﬁaq%@wby 9600 beud rate, ™, (08 Marks)

(04 Marks)

to Pin P2.7 and perfoﬁ‘n fbe follovnng
(1) IfSW= O th@% tepper motor rotates
h

(10 Marks)



