USN

Fifth Semester B.E./B.Tech. Degree Exammatwn June/July 2025

Time:

Digital Slgnal Processmg

BEC502

3 hs. f Max. Marks: 100
Note: 1. Answer any FIVE full questions, choosmg ONE Jull gquestion fmm each module.

2. M : Marks, L: Bloow’s level, C: Course outcames

Module 1 - |IM| L C
Q.1 | a. | Define signals and systems. Brlc-:ﬁiy explam any two cla551ﬁcat1ons of| 6 | L1} CO1
signals. # \ e
b. | Determine whether the folloné;} §:gnals arc periodic or. th‘? Tf periodic | 8 | L2 | CO1
determine the fundamental pen iod”
1y x(n) = cos 7 cos -T—EE N ‘jﬁ) ii) x(n) = cos (IOOnn) + sin (Sn )
o ' 1 . ¥
¢. | Determine the evenxand odd componcnts of ﬁgurc Ql(c) 6 | L2 COt
o Fi g Q1 (c)
ﬁ \1 OR RN
Q.2 | a. | Define the follogwmg with an exan}p]e causal system, memoxyless system | 6 | L1 | CO1L
and linear syytem. 0
A P L >
b. Venfﬁfﬁe&followmg systemarc Lmeal time in vanant fcausal stable 6 |L2|CO1
y(n’ﬁ =ax(n)+h
£ . b -
c, "Ietermme the resﬁor{a\sé of the system. if x(n) = {1.231}|8 |L2|CO2
~ h(n) {1 2 0 afr}\v i PN,
5\\5\
oy 7 Module — 2
Q.3 |a. | Analyze th&gg?en function to calcu ate the Z-transform and indicate ROC. | 8 [ L3 [ CO2
x(m) = o jor,| <1 |
b. | Write a program to compui;e N-point DFT of a given sequence (without | § { L3 | CO3
using built in function)-and to plot the magnitude and phase spectrum.
4'>
c. | Find the DFT of thelsequence x(n) ='= cos( f) 4 112)CO3
'*‘m}
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OR
Q4 Find the Z-transform of the signal x(n) = n( ] u(n) 8 |12 | Co2
Write a program {o compute linear and circular convolu”tlon of any two | 8 | L3 | CO3
sequences using DFT and IDFT, PN
<\/ ({::\ LA
Compute the IDFT of sequence x(k) = {10 —2 +23, —2 —2~2j} 4 |L3|CO3
Module= 3\ S N
Q.5 State and prove the multiplication property of DET. fg;«) 7 10| L2 ] CO3
Let hin) = {1, 1, 1} and x(n) = {3-, 1 0,1,3,2,0,1, 2, L«}uObtam the | 10 | L3 | CO3
output ¥(n) using overlap save method P A\;\\} >4
i R ;(::‘—-ZE;‘% )
S OR b
Q.6 State and prove the property of Parseval’s theorem. S \\ 10 L2 | CO3
A\\ N
Compute the 8~p0mt DFT of the sequence {1, 2, 3 “4,4,3,2, 1} using DIT | 10 | L3 | CO3
FFT. ,
P Module <4 | N
Q.7 For the gwen system func‘uon Draw the ditect form and cascade form. 10| L2 | CO4
H(z) = I +502270 + 222 + 227
Fi
Desagn a hlgh pass FIR filter usmg hammmg window. G{\?@;W = 1rad/sec | 10 | L3 | CO4
and M =7, o /
. .
OR £ A
Q.38 The linear phase FIR ﬁlter ﬁ'equency response is H[’e’“’] = eP¥[2 ¥R Cos [ 10 | L3 | CO4
3w+ 1.2 cos 2w + O 5 cos w]. Find unpﬁlsa response sequence of the
filter, £,
” — e ‘1‘; ; ]
With the equ&‘aons “sketch the spectmm of following windo \ﬁ”"é" 107 L2 | CO4
i)  Rectangular i) Barﬂett 111) " Harming &
Module -5 A Y
Q.9 From- the given dszelence equatlon obtain the “equation for H(z) and | 10 | L2 | CO5
Also, realize it using . Dnect form - . 1 “and Direct form — Tl
ylo)=-0.1y(n-1) + 0 Zy(n -2)+ 3x(n) +”3 6‘3((11 1)+ 0.6 x(n—-2).
. Explam the Analog filters tranqldtmn using Low pass prototype | 10 | L2 | COS
| tlansformahon. y
:"‘\‘ OR
Q.10 Write a program to Design and Implement 10| L3 | CO5
i) [IR Butterworth low pass filter
ii) IIR Butterworth high pass filter
Design a digital Butteiwtﬁ th filter with the following specifications. 18| L3 | CO5

0707<|I—1(e‘“’) [£];0=w<=<0.57

| He™ \<02 DI5n<wsn

Determine system function H(z) for a Butterworth filter using bilinear
transformation.
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USN BECS03
Fifth Semester B.E./B.Tech. Degree Examlgptmn June/July 2025
Digital Commumcatlon
Time: 3 hrs. | Max Marks: 100
Note: 1. Answer any FIVE full quesﬂans{ clwasmg ONE full questron f om each module.
2. M : Marks, L: Bloom’s Ievel c: Cow se putcomes. _
Module 1 % M L| C
Q.1 | a. | Define Hilbert transform. Mennon its applications. Show’ that a 51gna1 2(t) L2 Co1
and its Hilbert transform®a a}:e“; orthogonal over the entire time interval
(-0, o0). ?R’I‘"\l\-? ‘ :
PR y
b. | Using Glam—Schnudth/ orthogonahzatloﬁ proceducer caleulate a set L3 CO1
orthonormal bams*;ﬁinctmns to represent the three signals S)(t), Sa(t) and
Ss(t) shown 1n{1g’@1(b) Also express each of these signalg in terms of the
set of basis :E"un 10ns -5,
 Fig )
¢. | Describe the corrélgtmn Teceiver w1th the neat diagrams and the maximum — 12| Co1
likelihood deqo‘der ‘
< /> OR o
Q2 |a Express\bénd pass signal s(t) i tanpnical form. RepreSent the in phase and 12 | CO1
quadrz;\ftme components of. the E?mdpass signal s(t).
“ A \\,
b, }%etermme pre-envelope_:ﬂnd complex - envelope of the signal shown in L3 | Col
Apean.” o
B Ny
P
B \,\":\:/
od
4 e
o -~ L _
4_} / - \‘::.- -~ — - r—
P EN -
S W e -fadw’ © Sow o dorw 7k
P Fig Q2(b)
25,
¢, | Discuss the qperaﬁon of matched ﬁlter receiver with necessary diagram. L2 | CO1
‘““-m;
,,,, & " 1of4
AN I
‘3:3%\\;{




v

BEC503

Module -2

Q3

Describe the generation and reception of BPSK sfgnﬁl“ {wth 4 necessary
equation and constellation diagram. o

L

a\\\

10

L3

co2

The binary sequence 1100100010 is applied to*thefDPSK transmitter ;

(i) Sketch the resuiting waveform at the tfansmltter ontput

(ii) Applying this waveform to the DPSK fecé:1ver show that in the absg?ce
of noise, the original binary sequené‘e is reconstructed at thes 1%0\36 ver
output. B

9

oSy

L2

cOo2

Explain M-ary QAM. Mention 1ts advantage over M-ary PSIi‘*’éwysfem Obtain
the constellation of QAM for M =4 and draw signal space‘disgram.

2

L2

co2

OR & )

Q4

Derive the expression f01 error probability of‘u\\BFSK using coherent
detection,
o

L3

CcoO2

Binary data aré: transmﬂted over a mwrowayeﬂmk at the rate of 10° BPS and
PSD of naoise at the receiver is 10" WattSf’Hf Compute the average carrier
power requlred 10 mamiain an average probablhty of error P.< 10~ for the
followmg cases :

(i) Bmany PSK using coherent detectlon
(i) DPSK

Note : take erfc(2.63) = 2 x 104 Q(3 7y=10" A

L2

Cco2

C.

With a neat block dlagram outline the generati -rT‘e/u'.Td coherent detcgtlonfyof
QPSK signal. : =

‘SJ

&

J
S
kY

1.2

CO2

Moduié 3 E N

Q.5

Briefly dlscuss ‘entropy and mformauon rate. Derive the expression of
average information content of a Z610; ‘memory SOUrCe:- 2,

. \\ O f‘\\f

L2

CO3

An mternatlonal Morse codé usés a sequence of S?mbols of dots and dashes
to transmit letters of Enghsh alphabet, The dash;is represented by a current

: pulse of duration 2 mséc and dot by a duration, of 1 mgec, The probablhty of
dash is half that of dot_ Consider 1 msec c'tﬁrat1on of gap is given in between
symbols. Calculaté ;- R

| (i) Self information of a dot and a dash

(i) An average information conteht of a dot-dash code

-

(iii) Aver age Iatc of 111f0m’1dt10n LA

L3

CO3

- 1 An mformation source produces a sequence of independent symbols having

‘ the following plobabﬂltles
| i1t
i §= 2 P= ey
(51 5255 54 55 5 571 {3 2773 992727}

| Construct the bmary and ternary code using Huffiman encoding procedure.
:F ind its efﬁc1ency and redundancy.

1

L3

CO3

2 0f4

p
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OR

Q.6 Define mutual information. Derive the expression for mutual information | 6 | L2 | CO3
and joint entropy interms of probab 1I1tles
. | For the JPM given below compute md1v1duahty H(X) H(Y), HX, Y) 7 | 13| CO3
HXY), H(Y/X).
005 0 02 005]
0 01 01
P(X,Y) = o
0 0 02 i
0.05 005 0.0,
S§oaiz
A binary symmetric charmel has the following nmse matnx with source | 7 | L3 | CO3
r \ j
probabilities of PQ\Q— z P(xz)——» P(Y/X)= {/ / ]
N Y Y4
Determlne \ 5
N} H(X), H(Y) H(X, ), H(Y/X), H(X/Y) and (X, Y)
i) Chax%nxl ehpacity |
1111&(§hanne} efficiency and redundéncy
= A
o “  Module—4 -
Q.7 Calculate the generator matrlx G and parity check\matrlx Hfora lmeéu: block 4 | L3 |C0O4
code with matrix H fofza? lmear block code with minimum distance” three and
a message block size of eight bits. j o :
.v‘»\\\ = ,:-J\ ', -
. | Draw the gene a’?block diagram of syndrome calculation c}rcult for cyclic | 6 | L2 | CO4
codes and expﬁa‘m its operation. - [
& Sy
Sy ’§temat1c: (7,49 11near block che the panty matrlx P is given by 103 [CO4

— S b

() Calcu]afeaall poss1ble valid. d&
(i) Drat: "the correspondmg encodmc circuit

(i) A smgle error has occurred in each of these received vectors. Detect
and correct those errors

ayRa=[0111 1L0]f"b)RB—[1 0111007 )Re=[1010000]
(iv) Draw syndromc calculatlon clrcult

o ' 3004

':;
§
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OR .
Q.8 The generatorpoljmomml fora (15, 7) cyclic codeis 6 |L3|CO4
g =1+t +x0+« +x° &
(i) Compute the code vectm 18 systernatic fomfor the message
D(x) =x>+x +5°' !
(i} Assume that the first and last bit of the code e;ctor V(x) for
D) = x* + x + x* guffer tranmmssmn ITOLS. Calculate the
syndrome of V(x). RN
With a neat block diagram and Smtable example describe error — &\control -1 6 |L2|CO4
based communication system. e
Consider a (6, 3) linear code wl@o_s“e generator matrix is ‘f~ £33 8 L3 | CO4
10010 1] = &
G:O]Oll“‘O"‘ {’;\\;
001011 S
Calculate : i) All code vectors >
ify All'the hamming weights alld dlstances
gt} Minimum weight parity Gh‘edk natrix
. ‘w) Draw the encoder c1rcu1t Tor'the above codes.
- ) Miodule — 5 &y,
Q.9 Descrlbe decodmg of convolutlon codes using V1teib1§€1g0r1thm with a |10 | L2 | CO5
suitable example. PN
6 Ul \\> ’ A \z%
Consider the convolunon ‘of encoder shown ‘m»Flg 9(b). The,,code* is|10 | L3 | CO5
systematic 1) Represent the state diagram “ii) Relate the code tree
iti) Calculate the endoder output produced| by ’[he‘ message seq;tenceﬂ 0111
iv) Verify the output using time- domam a]?Proach f«k\}j
| OR <%/
Q.10 | a. | Hlustrate recursive systematic convolutioncodes with a suitable example. 6 | L2 | CO5
Consider a (3, 1, 2) convolution encede1 with g = 110, g = (101),| 14 | L3 | CO5

g =111 .

(D) Encode: block diagram -

(i) Stata table

(iii)  State transition table

(iv) State diagram

(v} Compute encodet output traversing through the state diagram for
input message sequence of (11101)

(vi) Draw the code trellis and obtain the output of the encoder for the
same input sequence of (11101).

Tk RwRw
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Time: 3 hrs. | T

BECS515D

Fifth Semester B.E./B.Tech. Degree Examination, June/July 2025

Satellite and Optical Communication

-~ O

Max. Marks: 100
Note: 1 Answer any FIVE full questions, choosmg ONE full guestion from eack module.
2. M : Marks , L: Bloom’s level , C‘ Course outcomes. P
Module -1 7 ML | C
Q.1 | a. | Explain the following parameters: o N 6 |L1 | CO1
i)  Ascending and descendmg node SR
1) Soltices , )
iii) Equinoxes. 2
b. | Explain the types of sate]hte orbits. ) 7 | L1 | CO1
¢. | Define and explain the following terms : 7 |L2 | CO1
i) Azimuth angle o
i) Elevation angle ‘ f_ N
PR OR .0
Q.2 | a. | Explain the- Kepl‘er s law of planetary motion in detail. 9 |L1|CO1
b. | Explain the types of stabilization and mention its advantages 5 |L1|CO1
¢. | Define the Eclipse and also explain itd types. Pt 6 |L1 | CO1
Module -2
Q.3 | a. | Explain with Diagram Telemetry Tracking command N 10 | L2 | CO2
b. | Explain Earth Station Arohlfecture in detail, A 10 (L2 | CO2
- OR L TAT
Q.4 | a. | Explain types of earth statmn Ly 7 10 | L2 | CO2
b. | Define and explam the following : 1) Testing 11) Sate]hte Trackmg 10 | L2 | CO2
Module — 3"
Q.5 | a. | Mention the advantage of Satellite Vs Terrestrial networks 10 | L2 | CO3
b. | Explain the iyplcal satellite TV networks P 10 | L2 | CO3
g T ‘OR R
Q.6 | a. | Mentiofn d1ﬁ‘ere11t types of frequency bands and its range? Also explain the | 10 | L2 | CO3
any ongpayload of sate}hte cornmumcatlon, L
b. | Write short noteson: = " S 10 | L1 | CO3
R 1) Regional satellite- System )
ii) National satelht’e system. :
' Module 4
Q.7 |a |Drawa schematm of fiber optic strﬂcifure and explain its parts. 10 | L2 | CO4
* | b. | Define the following terms : 10 (12 | CO4
‘i) Attenuation i) Absorption -iii) Scattering loss.
S OR
Q.8 | a. | Explain Propagation modes in single mode fibers. 10 |11 | CO4
b. | Explain while selectmg optical fiber matenal what are the requirement must | 10 | L2 | CO4
be satisfied. ’
Module - 5
Q.9 | a. | Explam the LED structure in detail with cross section drawing. 10 | L2 | CO5
b. | Explain the laser diode modes and its; threshold conditions. 10| L2 | CO5
Q.10 | a. | Explain’ fhé key features of WDM | 10 | L2 | CO5
b. Explam -the operational principles of WDM. 10 | L2 | COS5
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