Roll No:-
Sem-V Diploma Exam 2023 (Odd)
[Time: 3 Hours] (Electronics Engg) (Theory) [Max. Marks: 70]
Digital Communication Systems (2021403-P)

- All questions are compulsory. (ﬂ‘l-ﬁ 1K) G{ﬁ?ﬂﬁf% )
- Marks are mentioned on the right side of each question. (3 T Uy & T8 3R &mﬁv_aél)

Group (A) (YU -¥)

Q.1  Choose the most suitable answer from thga following options. (1*20=20)
U« fapey & e ford ) -
I Unit of information rate is (ﬂ@ﬂﬂ?ﬂﬁ%ﬁ%%}
(@) Symbol / second (b) Bits / symbol (c) Bits / second (d) None of these
(Riea / J0s ) (focw / Risa) (focw / Yavs) ETH A DI TeT)
ii.  Which of the following is nyquist rate (FEfifed & ¥ &1 Asfdc R 8)
(@) fm (fm = maximum frequency present in message signal)  (b) 2fm (c) 3fm (d) 4fm
fn (Fn = '

iii.  Which of the following is analog modulation technique

(Faffed & 9 SH TAAN HIgaRM ab-d o )
(a) PAM (b) PCM (c) DPCM (d) BPSK

Iv. Which of the following operation is Eerformed in PCM transmitter.
(PCM TiyHeR & FAgfaied & & oiwr TareH fear S g )
(@) Sampling (b) Quantizing (c) Encoding (d) All of the above

(Suga T+

V. Which of the following statement is correct (FAfIRId # ¥ HIH-T1 HUT Tg! 3)
(a) Companding is non-linear quantization @a_eﬁ"'[ 3RWY gRATofiHRm % |)
(b) Companding is linear quantization (FUS T YT GRATUGR B |)
(c) PCM technique is used in radio broadcasting (PCM APl &1 JanT sl sredmre! T H fopar Sirar %| )

(d) Both (a) and (c) ((37) 3R (&) &)

vi.  In which of the modulation technique present sample value is compared with previous sample value
(Frafafad & 3 forg HigeRH do-ie | Al Sud A &1 o fUse Jud 34 9 &1 St 7)
(a) Delta modulation (Su:l J—II§¢1-&|-—| )
(b) Pulse code modulation (Ucd GAKS HI§('1-2|'-I)
(c) Pulse amplitude modulation (U HIITH

(d) None of these (3:|'»Ef RECAH :l—Gﬂ)
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vii.  Which of the following modulation technique is used to overcome the quantization errors due to slope
overload and granular noise

afiea & 9 forg MgaRE ddb-ie &1 TR WY SaRArs 3R IR a18el & HRU I3
gfeATufiemRur Ifea! o g HRA | fhar ST §)

(a) Delta modulation (SeeT HIgaIRH)

(b) Adaptive delta modulation (TSUSTY STl AIGHRH)

(c) Pulse code modulation (UcH B J-I\I§@1§&|~-I)

(d) None of these (3TH I ®Ig Tal)

viii.  Which of the folloxving modulation techniquerworks on the principle orf prediction
rafafed & ¥ SH-91 HIgaRH dob-1d Jaga- & RIGid R B &l §)
(a) DPCM (b) PCM (c) ADM (d) DM

iXx.  Minimum transmission bandwidth of PAM /TDM channel is

(PAM /TDM T &1 gAdH SIHITH d8 dISTS ©)
(@) 2 Nfm (N=number of pulse, fn=maximum fretluency present in message signal) (b) Nfn  (c) N*fm (d) 10 Nfn,
2Nfn  (N=UTH B T, fin= TS RiUd & Ai[g S1idwad 3gh)

X. 12 voice signals are transmitted using PAM-TDM system with sampling rate of 8KHz signaling rate of
system is
(8KHz % T g3 & TIY PAM-TDM UIeH 3T TN & 12 &3 Rwra &1 9ftd fosan Sran g gomeft
& RERMT R ®)
(a) 12 k bits /s (b) 96 k bits /s (c) 64 k bits /s (d) 128 k bits /s
Xi. In which of the following technique, amplitude of sinusoidal carrier is changed according to the data bit to

be transmitted
(oferiaa O O food ol T, I foeT SHare S1e1 foe o SUR S1 a8 &l ST dgardl
e)

(2) BASK (b) BPSK (c) BFSK (d) None of these (3TH J PIg T8l )
xii.  Bandwidth of BPSK signal is (BPSK Rid 1 S AIsTS 7 )
(@) fo (fo = maximum frequency present in the baseband signal) (b) 2fs (c) 3fp (d) 4fp

(fo = S Fwa § Aig[g Sifererad gt

xiii.  Which of the following statements is correct (AT # T HOT HY= Tg! 8)
(a) BFSK has better noise immunity than BASK. (BFSK & BASK @1 JaT H a8k dlaTed UfaRIY & dT 7))
(b) BPSK has poor noise immunity (BFSK P DIATed UfeRIY &l WRTd %D
(c) BASK has better noise immunity than BFSK. (BFSK H BFSK @1 gaTT H 98k ®idTed UfaRIud &l g|)

(d) None of these (378 & CIE] 8l )

xiv.  Probability of error of DPSK is ---------- that qf BPSK
(DPSK & Ffc &1 UTfidsd, BPSK &1 Jar T H -------- g

(a) Higher than (3f&) (b) Lower than (@) (c) Equal to (P SRT&R)  (d) None of these (378 § &5 a1

XV.  Probability of symbol x is p(x) = é Information content of symbol x is
(Rt x B ARAIehell p () = 3 8] Riset x b1 Q@ e §)
(a) 1 bit (1 fa©) (b) 2 bits (2 fae) (c) 3 bits (3 faQ) (d) 4 bits (4 fa@)
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xvi.  Which of the following is correct expression for entropy H(x)
(afaRad & § ®F ISt Hx) & fog w8t siftafad 7 )

@) — 3™, p(x;) bits / symbol (— X7, p(x;) foe / Riga)

(b) — X, p(xy). logz p(x;) bits / symbol (= X2, p(x;). log, p(x;) fore / Riera)

(©) — X1, log, p(x,) bits / symbol (— X, log, p(x;) 19 /
(d) None of these (g:lff AP EE))

Xvil.  For a hamming distance of 4, number of error detected is (ETﬁT[ Egﬁ 4% fag, IE] Tl'sc gﬁtﬁ P J=AT %)
(a)3 (b) 2 (€)5 (d) 4

xviii. Which of the following is example of source coding (FHfIRIT & T ®IF Td HISIT BT IS8 B)
(a) PCM (b) RZ (c) NRZ (d) Hamming code (8 1T H1S)

xiX.  If bandwidth is 4 KHz and signal to noise ratio is 31, then channel capacity is

(3R &€ ST 4 KHz 3R RIUd Td HIagd ST 3Urd 31 8, dd o-d Hufiel g )

(@) 20 KHz (b) 4 KHz (c) 8 KHz (d) 16 KHz
XX.  Which of the following relation is correct (ﬁj;ri%r@a T BH-T7 Ty gl %)

(@) 10X;Y) = H(X)+H(Y)-H(X,Y) ©) 1(X; Y) =H(X) / H(Y)

(b) 1(X; Y) = H(X). H(Y) (d) None of these (38 ¥ P15 gl )

Group (B) (JU -

Q.2  Write the difference between low pass signal sampling and band pass signal sampling. 4
g o Rwra JufeT SR o' Uy R Jufelt & s & Sidr & ford |)
OR (31YdT)
What do you mean by non-uniform quantization? 4
(SR URATOReBRUT & 3T - FHEid 87)
Q.3 Explain the foIIowmg terms- (i) Frame synchronization (ii) Bit stuffing 4
(Raferiaa ugl &t saran &3- (i) A |Hq>|~||s(u1-22|l%1)(u)1%1'c'1€fﬁv‘ﬂ)
What is Nyquist criterion for inter symbol interference in digital communication? 4
(fSfored TR ¥ Sex RiTd Sexthey & o s Auds &1 8?)
Q.4 Explain the operation of adaptive equalizer. 4
(3P JeID RS o HTer P RS B |)
OR (31YdT)
Write important characteristics of line coding. 4
(TS DI o HE@YU! SN BT ford |)
Q.5 What do you mean by additive Gaussian noise? 4
@RS TSI DHidTed I 31T T U 87)
OR (S1YdT)
Draw the BPSK signal for the binary signal 11011011. 4

(STS-RI R9eT 11011011 & feT BPSK Roret 1 &l |)

Page 3 of 4 (2021403-P)



Q.6 Write the difference between source coding and line coding. 4

(AT IS 3R AT HISIT & s B AR Bl ford |)

OR (31YdT)
What is turbo encoding and decoding? 4
(@Sl BRI 3R fEPIET 1 87)
Group (C) (YUY - Q’-ﬁ)
Q.7 Draw and explain block-diagram of a digital communication system. 6
(STed TR Junelt & WUS-3RG P Wi 3R RS &3 |)
OR (31YdT)
Draw block-diagram of PAM/TDM system and explain its working principle. 6
(PAM/TDM WU & WUS-3{RG P Wid 3R 3B BT Rigid o1 RS B |)
Q.8 Explain operation of adaptive delta modulation transmitter. 6
(3D el Secl IgARH CRIHIeR & TdTe o1 SRS & |)
OR (31YdT)
Explain operation of delta modulation receiver. 6
(Sl AIgaRH RTaR & aTa- &t AR dhY |)
Q.9 Compare BASK, BFSK and BPSK. 6
(BASK, BFSK 3R BPSK &1 TaT & |)
OR (31YdT)
Explain the generation of BFSK signal with the help of its block-diagram. 6
(BFSK R o IdTe P SRS Sh WUS HRW DI T J B |)
Q.10 Explain the detection of DPSK signal with the help of its block-diagram. 6
(DPSK RIUd & YU &1 URAT b WUS-3RY P FgAd J DY |)
OR (31YdT)
Consider a binary memoryless source X with two symbols x1 and x2. Prove that H(X) is maximum 6

when both x1 and x2 equiprobable.
@I R x1 3R x. & 1Y 33T WieRRd W X R faaR &3 | ifad & b Hx) sifdsan
BT 3R x1 3R X2 GHI THIHIH 5| )

Q.11 Explain worklng prmuple of syndrome decoder with the help of block-diagram. 6
RIS feprex & ® -Rigid &1 IReA WUS-3RE &1 Jeradl I & |)
OR (31YdT)
Explain the following terms- (i) BCH code (ii) Reed-Solomon code 6

(FafRad uel FI ARBN & - () BCH IS (i) Ts-Tew Ble)
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