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

17ECS2

Time:

3 hrs.

n, July/August 2021
Dlgltal Signal Pljgcessmg

Max. Marks: 100

Note: Answer any: IVE ’ Jull questions.

Explain the frequency domain sampling and reconstruction of discrete time signals.

(09 Marks)
Determine the circular co on of the sequences xl(n) = {1, 2, 3, 1} and
X2(n) = {4, 3,2, 2} using the time domain formula. (05 Marks)
Compute the N-point DFT ",’f the signal x(n)=c¢ 2nk0n 0<n<N-1 (06 Marks)
ship between
i) DFT and Fourier Transform ;
ii)  DFT and Fourier series coefficients.. (08 Marks)

Show that:the’f.multiplication of two DFT’S leads to circular convolution of respective time
scquenc;e (07 Marks)

iy (06 Marks)
x(k) denote the 6-point DFT of the sequence: {1, 2, -1, 3 0, 0! without computing the
IDFT, determine the sequence y(n)if
) y(k)= WERK)
i) y(k) =X((k- 2))s (06 Marks)

Using overlap save method, compute the output y(n). of an FIR filter with impulse response

h(n) = {1, 2 3} and input X(n) = {2 -3,1,0,-2, - 5}. Use 6-point circular convolution.
(08 Marks)
State and prove the property of circular timq‘shi’ﬂ of a sequence. (06 Marks)

‘The 5-point DFT of a complex valued sequence x(n) is given by
X = {1+, 24

2-j2, 1-j;. Compute y(&) if i) y(n) =x"(n) i) y(n) = x((-n)n
(06 Marks)

ith an impulse response h(n) = {1, -1, 2} for the input

Find the response of an LTI system \
-1, ~using overlap add method. Use n-point 01rcular convolution
with the 1nput data block segment'length L=4. (08 Marks)

f the sequencé x(n) = {2, 2, 2, -1, -1, -1, -2, 1} using decimation
in time-FFT algorithm. : (08 Marks)
Find the number of cornplex additions and multiplications required for 256-point DFT

"ii) FFT method. What is the speed improvement
(05 Marks)

Explain the G(;E zel algorithm and obtain the direct form-II realization. (07 Marks)
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 using radix-2 decimation in
(08 Marks)

Given x(n) =n + 1, 0 < n < 7, find the 8-point DFT of x(
frequency FFT algonthm

Perform the 4-point circular convolution of the sequ
xi(n)=(2 1 -1 2} and x2(n) = {1, 2, 3, -1} using dect

ion in time FFT algorithm.

A e (07 Marks)
What is chirp-z transform? Draw the contours.on which Z-transform is evaluated.
(05 Marks)
Obtain the direct form-II and cascade re
H(z) = —20-7 N1 +227" +27) 07 Marks)

(1+0.527)(1-09z" +0. 812 b4

Determine the order for a digi Jutterworth filter desi
meet the following specifications.

1) Passband ripple of 3dB at 1000Hz
ii)  Stopband ripple of 20dB at 2000Hz i
iii) Sampling freq of 10kHz

iv) Indicate the st 0 obtain the digital system function H(z). (09 Marks)
Describe the fre nency transformations from low pass filter to any other types in the analog

ng bilinear transformation to

domain. (04 Marks)
Obtain the parallel realization for the systé:ih function
H(z (06 Marks)

n 4 A
(1+ 12_1}(1+1Z‘1 +iz_2
) 2. . 4

An IR digital lowpass fi lter is required to me
Passband ripple < 0. 5dB
Passband edge = 1.2kHz
Stopband attenuation
Stopband edge =
Sampling rate = 8kHz

Determ 1e.the filter order for *

(09 Marks)

1 Write the difference equation for the digital
(05 Marks)

Find the frequen ponse H(w) of the filter using Hamming window function. (10 Marks)
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TR filter impulse response
(04 Marks)

Determine a direct form realization for the linear pha
h(n)={1,2,3,4,3,2, 1}.

Consider an FIR lattice filter with coefficients K; =
1) Find its impulse response by tracing a unit imiju
i1)  Draw the equivalent direct-form structure
Determine the impulse response of the
specifications using a suitable window functi
Passband edge frequency = 1.5kHz
Stopband edge frequency = 2kHz
Minimum stopband attenuation = 50dB
Sampling frequency = 8kHz. 4

-0.34 and K5 = 0.8.

input through the lattice structure.
(08 Marks)

pass FIR filter to meet the following

(08 Marks)
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2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8 = 50, will be treated as malpractice.

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

USN 17EC54
Fifth Semester B.E. Degree Examination, July/August 2021
Information Theory d Coding
Time: 3 hrs. ‘Max. Marks: 100

IVE full questions.
1 A code is composed of dots and dashes. Assuming that a ' 3 times as long as a dot and

has one-third the probability o scurrence. Calculate:
(i)  The information i - ar
(i)  The entropy of do

(iii) The average rate of information if a dot lasts

r 10 m-sec and this time is allowed

between symb (08 Marks)
A zero-memory has a source alphabe S = {sl, Sz, s3} with P = {14, ¥4, Y}, Find the
entropy of this source and its 2 extensio o verify that H(s?) = 2H(s). (06 Marks)
Derive the expressmn to show that n xtension entropy of the basic binary source
(06 Marks)
The state diagram of a Markoff source is shown in Fig.
(i) Find the entropy H of the source :
(ii) Find Gy, Gy and G; and: rify that Gy > G,
(12 Marks)

probabilities p1, p2....pn for source

(08 Marks)

(08 Marks)

(12 Marks)

Construct a binary and ternary Huffman code for the source with 8 alphabets A to H with
respective probabilities, 0.22, 0.20, 0.18, 0.15, 0.10, 0.08, 0.05, 0.02. Determine efficiency

for both the codes (12 Marks)
Explain:

(i)  Arithmetic coding

(ii) Lempel-Ziv algorithm (08 Marks)
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a. Show that the mutual information of a channel is symrr tri (08 Marks)
b. For the JPM given below, compute individually H( H(Y), H(X, Y), H(X/Y), H(Y/X) and
I(X,Y)

005 0 020 0.05
0 0.10 010 O
0 0 020 0.10

0.05 005 O

P(X,Y) = (12 Marks)

a.
b.

(08 Marks)
C.

(04 Marks)
a.

(iit) Direct and correct the singl

rs in the received vector Ry = [0111110] and
[1010000] ‘

(12 Marks)
block size of 11 and show that by an
(08 Marks)

1 + x + x3. Find the code vector for the
. Using systematic method. Also draw the
(10 Marks)

-calculation circuit.
D(x) =1 + x* + x" using shift registers.
x'* a code polynomial? (10 Marks)

(iii) Is V(x)=1+x*+x°+x°
a. Consider the (3, 1, 2) convolutional code with gV=(110), g? = (101)and g" = (111).
(i) Draw the encoder block diagram.
(i) Find the code word to the information sequence (11101) using time-domain and
transform ain approach. (10 Marks)
b. Write short notes on:
(1) Golay codes
] ;yodes (10 Marks)
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). Draw the encoder diagram.
iagram and the corresponding code

For the (2, 1, 2) convolutional encoder g“) =111, g(
Also write the state table, state transition table,
tree. Using the code tree, find the encoded sequence for the message (10111). Verify the
output sequence so obtained using transform do (14 Marks)
For the convolutional encoder shown in quence for the

(06 Marks)




USN 17ECS563
Fifth Semester B.E. Degree Examinatio: , July/August 2021
8051 Microcontrolier
Time: 3 hrs. Max. Marks: 100

Note: Answer any FIVF full questions.

1 a. Explain the architecture of 8051 mlcrocontroller with a neat dlaglam,,: (16 Marks)
b. Compare microprocessor and 1mcrocontroller (04 Marks)
c. Explain the working of port 0 and port 1 with the help of necessary diagram. (96 Marks)
2 a. Show the internal memory mganization of 8051. - (06 Marks)

b. E xplam the interfacing of external ROM and RAM to. 8031 microcontroller with the help of

0, will be treated as malpractice.

a neat diagram. (10 Marks?
c. Explain the addressablhty and l:yte dddressablhty jith examples. (74 Marks)
i i
¥ 3 a Explinthe d.iffefent addressing modes with examples. (08 Marks)
' b. Explain the following instructions with examples. '
i) DINZ R2, again i) MOV A, 50h i) INCRI  iv) DA A (38 Marks)
c. Write an ALP to add two 16-bit numbers. . ... (04 Marks)

4 a. Write an ALP to transfer the data bytes 10h, 20h, ,30h 40h, aOh tQ memory locations
60h, 61h, 62h, 63h, 64h without using loops. : ¥ i {08 Marks)

5. Explain different rotate instructions with examp‘es (08 Marks)

¢. Mention the flags of PSW and its apphcatlons in instructions. ‘ (04 Marks)

5 a. Explain the sequence of events when-a call opcode occur m the program and use of stack
with necessary diagram. (68 Marks)

b.  Write an ALP to find factlonal of an 8-bit number. The result should be maximum of 8-bit.

» (96 Marks)

c. Writg an /‘«.LP to add first | O mtura] numbers. (06 Marks)

rers, compulsorily draw diagonal cross lines on the remaining blank pages.

ation, appeal to evaluator and /or equations written eg, 4

": Z 6 a. Write'an ALP to find sméll?st number in anarray of 10 bytes from location 60h. (16 Marks)
2 zﬁ b. Show different jump mstruct.o*ls in 8051 w ith diagram based on range. {06 Marks)
o O c¢. in the Fig Q6{c), write an ALP to turn on LED when switch is pressed and turn off]
§3 LED when switch is not pressed.
52 . W1V
&1 M" ~
S & L 4 T
g gt L \
- A e
- At [ 20
Ly”
3
g b
R "
Fig Q6(c) (04 Marks)

1 of2



\&

a.

IS

~ With the neat d1agram explaln the mterfacmg of ADC 0804 to 8051 Microcontroller

17EC563

Explain the brief the operation of timer in mode 1 an ode 2. Also calculate the maximum
delay for both modes if XTAL is 11.0592MHz. (10 Marks)
Genzrate a waveform given in Fig Q7(b), if XTAL = 11.0592MHz P1.3 use timer 0 in
moge 1. 3

L Chmd A _3sMs

LoemS
Fig Q7(b) (10 Marks)

N

Generate a square Wave of frequency of 1IKHz ang KHz using timer 1 in mode 2 Assume
XTAL = 22MHz. ' (19 Marks)
Write an 8051 C program to send two different strmgs to the serial port. Assuming that SW
is connected to pin P2.0, monitor its status and make a decision follows :

SW =0 : Send your data as BE

SW =1 : Send your data as VTU

Assume XTAL = 11.0592MHz, baud rate of 9600, 8-bit data, 1 stop bit. (10 Marks)

Two switches are connected to. pms P3.2 and P3.3, When a switch is Dressed the correspond
lines goes iow. Write an assemble language plogram to

i) Light an LED’s connected to port 0, if first switch is pressed

ii) Light all LED’s connected to port 2 if the second switch is pressed (16 Marks)
Write a C program to create a square wave oi £200ms period on pin 2.5. Use timer 0 in mode

2. Assume XTAL = 11.0592MHz. S1multaneously get data Arom P1.7 and send it to P1.0.
(10 Marks)

With a neat diagram explam interfacing of LCD to 805 1. (06 Mdarks)
A switch-is connected to pin P 7. Write a assembly language program to monitor the status

of SW and perform the :
i) IfSW=0, the stepper motor moves: olockw1se
i) If SW = 1, the stepper motor moves- counter clockwise. (08 Marks)

(06 Marks)

k ok sk ok sk
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