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_ (Scm - 1V) Diploma Exn'm 2024-(Even) (Full. Marks: 70]
|Time: 3 Hours] (Electronics Engg) (Theory)
Digitnl Communication Systems (2021403)

- All questions arc compulsory. (H‘n Uy G{ﬁﬁl’d%])
- Marks are mentioned on the right side of each question.
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Group (A) (@T-0) ———T¢0 |
Q.1  Answer all questions as directed. (2x10=20) Marks | CO BL
Tft wal F TW _ 7]
a) In a digital communication system, is the process of converting a continuous- 2
time signal into a discrete-time signal.( quantization / sampling / filtering ).
s fEfred §ar womreht A, ‘wﬁm-aﬁnmﬁ@?%ﬁﬂ?-a%ﬂ
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b) __isatechnique used to handle variations in bit rate by inserting non- 2 ! 1
information bits into the data stream.( Frame synéhronization/ Bit stuffing / Byte stuffmg).
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c) A matched filter is used in baseband transmission to minimize the effects of additive
Gaussian noise. (True / False) '
TR g TR g & HTd 61 BH B B Y 3e'S gt e fas fhe?
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d) Quantization noise is not a significant is;ué in Delta Modulétion (DM) and Adaptive Delta
Modulation (ADM). (True /False) ey ‘
el AiSATH (ST R TR SeT R (CEITH) A B AIGH TR
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e) - Subscriber lines are a family of technologies that provide internet access by 2 2
transmitting digital data over telephone lines. (Digital / Analog / Continuous)
 GoHhIEay aTgA 2ji o1 Ueh URER & S ST I argl IR
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f) is a modulation scheme where the phase of the carrier signal is shifted by 180 2 3 2
degrees to represgntvbinary data. (BPSK/F SK/QPSK) '
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g) On-Off Keying (OOK). |s highly efﬁcign_i in terms of power consumption compared to 2
other modulation schemes. (True /False)

mmeqﬁm&maﬁﬁwﬁmaﬁmmmmmam%mﬁ
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h) Lincar block-codes are used solely for error detection, not for error tion. (True /Fal

) Linear black codes e e sy B0 o s R g e | | |
g1 (Fel ATaa)
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If number of bits is 4, then total possxblc symbols are, ........
(two/fourlclght/snxtccn)

IR e S Wem 4 §, ?hgm ........... wrfaamﬂa?%l
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D)

The _____ isan cfﬁc:ent method for dccodmg cgnvolunonal codes by finding the

most likely sequence 32%:%:5 (BCJR algorithm /Viterbi. algomhm/CRC al onthm)
vy IR STeHT 1 el THR HAdeRTe
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* Group (B) (‘J‘T-Eﬂ)

Answer all five qucstloris el o Wl % IW ) , 4x5=20
Define Pulse Amplitude Modulation (PAM) and Pulse Code Modulation (PCM).
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Describe the basic structure of a PCM TDM frame:

Preftes Adtew o Wmmanhaﬁl

Describe the Nyquist cntenon for zero IS! and its sxgmﬁcance in digital communication.
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Describe the purpose of sinusoidal roll-off filtering in digital communication systems. -
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Draw geometric representation’ of BFSK and BPSK signal.

BFSK 3IR BPsK Rel o1 siftrdig s sl
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Compare coherent and non-coherent demodulation techmques

TR IR IR FteerR aa-fian 1 gerl v
Explain Shannon-Hartley law.-

JH-BEA P ore |
OR (31YdT)
Define differential entropy and how it differs from Shannon entropy.
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List and briefly dcscnbe two propemes of linear block codes.
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Explain the concept of maximum likelihood decoding,.

HHan agheies fRHIET 3 s@uron = TreEd|

Group (C) (39 - )
Answer all five questions. m%ﬁmmﬁ%m& 1): 6x5=30

Analyze the sxgna] to-quantization noise ratio (SQNR) for linear and nonlinear quantizers.

Waw AR RE HicrgeR & g Ry g-wifeemm s Wl (wwegwar) &
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Describe the block diagram of a digital communication system. Explain the function of
cach block.
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Q.8

Q.9

Q.10

Q.11

Describe the technology and applications of Digital Subscriber Lines (DSL).
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OR (37YdT)

Describe the function and importance of a matched filter in baseband transmission.
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Explain the generation, detection, and p}obability of crrl)r analysis for Binary Phase Shift
Keying (BPSK). - ) s .
AR B Re @diTad) F forg 3fe Rvduw $ Safy, ggar ok Gy
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OR (37y4q)

Describe the principles of multicarrier modulation and its importance in modemn
communication systems, )

i RieRvE & Rigidl 3R sy war TR § 55 e w1 v

A source emits one of four symbols S0, S1, S2 and S3 with probabilities 1/3, 1/6,
1/4 and 1/4 respectively. The successive symbols emitted by the source are
statistically independent. Calculate the entropy.
T I HH: 1/3, 1/6, 1/4 IR 1/4 UG & T TR 0l 50, 51, 52 R s3 F/
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Explain the rélaﬁbnship between mutual information and channel capacity in
communication.
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Compare the performance of convolutional and Hamming codes.
HIIRAT &%’{?ﬁm B8 & UeHH Bt g B
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Explain BCH codes with examples.
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