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(Sem - 1V) Diploma Exam 2024 (Even)
[Time: 3 Hours] (Electronics Engg) (Theory) [Full. Marks: 70]
Digital Communication Systems (2021403)

- All questions are compulsory. (‘vT’J-ﬁ A Hﬁaﬁ%p
- Marks are mentioned on the right side of each question. (3% Tuft Uy & <18 SiR siferd ford %D

Group (A) (YU -¥)

Q.1  Answer all questions as directed. (2x10=20) | Marks | CO | BL
It usi & IR <)
a) Inadigital communication system, is the process of converting a continuous- 2 1 1
time signal into a discrete-time signal.( quantization / sampling / filtering ).
T ST Yar yorrel 4, Toh FRR- C1sH R &1 U [S8hic - TrsH
Ryl 7 URafid &9 31 UlpaT 81 (BT (av‘r%@rmlﬁtﬁ%m | freefym)
b) is a technique used to handle variations in bit rate by inserting non- 2 1 1

information bits into the data stream.( Frame synchronization/ Bit stuffing / Byte stuffing)

TH AH-11d § [T ITANT Sl Wi H TR-JaAT faey Sraes fe e o
mamﬁwmﬁésm%mw%lmﬁaﬁq@m/ﬁfwﬁm/wm

¢) A matched filter is used in baseband transmission to minimize the effects of additive 2 2 | 2
Gaussian noise. (True / False)

ufsfea iRg gy & YU &l HH HRA & oL T6s TafiRE § te fas fiheex
&1 IYANT forar e 31 (T8 / TTad)

d) Quantization noise is not a significant issue in Delta Modulation (DM) and Adaptive Delta 2 2 1
Modulation (ADM). (True /False)

SeeT HTSgaRH (S1TH) 3R TSI Seel His R (TSIuh) § Hiegue sy $ig

He@yul GeT e o | (Fa! TTerd)

)] subscriber lines are a family of technologies that provide internet access by 2 2 1
transmitting dlgltal data over tele%hone lines. (Digital /Analog / Continuous)

mqaitrﬂaw S B s |
cq %Ewdum FRP e U UeH ol 8 | (Fefrearmararadd)

~ o
EIS

f) is a modulation scheme where the phase of the carrier signal is shifted by 180 2 3 |2
degrees to represent binary data. (BPSK/FSK/QPSK)

TS HISAL TIoiT § ofel a18-R1 Sl o1 UfafAfia B & forg ares
R > b ﬁlSO%T/ﬁWPWﬁHWW%I CIRIEETE R CIG 2 s E o)

g) On-Off Keying (OOK) is highly efficient in terms of power consumption compared to 2 3 |2
other modulation schemes. (True /False)

3 AR TISISH B o1 H 31-3HITh BT (3N3HIh) foeiell o1 @ud & HHe |
SfIE HIA 5| (TR / TTa)

h) Linear block codes are used solely for error detection, not for error correction. (True /False) 2 4 1

& il BIe BT IUTNT Paer Ffe BT YaT T & forw fpar wirell 2, 7 uR & forw
Tt | (el A1)
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Q.2

Q.3

Q.4

Q5

Q.6

Q.7

If number of bits is 4, then total possible symbols are..........
(twof/four/eight/sixteen)

IR fca P gBM4 8, A P.......... I Ui B
CENEIFEINR

The is an efficient method for decoding convolutional codes by finding the
most likely sequence of states. (BCJR algorithm /Viterbi algorithm/CRC algorithm)

WY & G YT 3JshH DT Udl TRIDHR DIdeRd IS Dl fSDhlg
HRA P ISP A A 3| (SRR Tenfeyn/faedf wanfvum, demt wanfea)

Group (B) (gq-%ﬁ)

Answer all five questions. (@t TrT sl & IR &) 4x5=20

Define Pulse Amplitude Modulation (PAM) and Pulse Code Modulation (PCM).

IR THEiIes Ao (HieH) 3R U His Aregae (dRitum) &1 ufvufia &3
OR (31Yd)

Describe the basic structure of a PCM TDM frame.

YRitum S Bl &1 Ja IRTAT &1 auiH He |

Describe the Nyquist criterion for zero 1SI and its significance in digital communication.

IR AHTSTHSMTE & oy e Ards 3R f3fied Tar & 39 Aed &1 9uiH & |
OR (3{YdT)

Describe the purpose of sinusoidal roll-off filtering in digital communication systems.

fSfored TaR yonferl # ggaaised Ad-3i1h fheefT & e &1 gufd S|

Draw geometric representation of BFSK and BPSK signal.

BFSK 3R BPSK RITd &1 ST 3m@ 17|
OR (374

Compare coherent and non-coherent demodulation techniques .
T 3R TR-YRTd fSHTSgaRH deb-tep! Bt gl B |
Explain Shannon-Hartley law.
Q-gICA 18 & AR i |

OR (31Yd)

Define differential entropy and how it differs from Shannon entropy.

femiRra T & ufufta &¥ 3R a8 I Tt @ ford TR i g

List and briefly describe two properties of linear block codes.
IgF Al IS & gl TON B P F1¢ 3R I Wy H guia w31
OR (31Ydn)

Explain the concept of maximum likelihood decoding.

HfYHaY Agdhaiigs fSHIST DI SAURUT Dl HATSY |

Group (C) (9 - ¥
Answer all five questions. (A4} 9T Ui & IR |) 6x5=30

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

IH 3R IR HicSeR & e RErd-g-Hifeo=m g I (THRUANR) &1
fareror 3|
OR (31YdT)

Describe the block diagram of a digital communication system. Explain the function of
each block.

f&fSiee TaR yuIrell & il SRE BT qUH DY | TP silh & DI JHSY|

Page 2 of 3

5 1
4 |2
1 ]2
T 2
2 |2
2 |2
3 |2
3 |2
3 |2
4 |2
5 |2
5 |2
1 |4
1|2

2021403




08

Q.9

Q.10

Q.11

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

fERTed TsamIseR AR (SITHU) B! db-iid 3R SIUART BT Ui B |
OR (31T

Describe the function and importance of a matched filter in baseband transmission.

IS TRRH & Ags fheek & 1 IR Hgd &1 auid By |

Explain the generation, detection, and probability of error analysis for Binary Phase Shift
Keying (BPSK).
IR} ol RIve pigT @diegs) & foe Ffe fawaw @t Iafyy, ueem iR Turer
&1 ST DR |

OR (31Yd)

Describe the principles of multicarrier modulation and its importance in modern
communication systems.

%ﬁwmﬁﬁﬁaﬁ?&nwwmﬁm%wmﬁ
|

A source emits one of four symbols SO, 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.

TS AId HHRT: 1/3, 1/6, 1/4 3R 1/4 FHIGISH & 1Y IR Felih! S0, S1, S2 AR S3H Y
TP P IS BT & | Tid gRT SToId Shild Udiids FiReIH g U 1 Waid & | Terd!

CHRIVGIEG Tl
OR (31YdT)

Explain the relationship between mutual information and channel capacity in
communication.

AR H T3IA THIARA 3R od &l & o A T DY |

Compare the performance of convolutional and Hamming codes.
HIGRMAT 3R 8T HIS & U ) ga1 B |
OR (31YdT)

Explain BCH codes with examples.

SNITT IS Bl IGIe0T Aled AT B |
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