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10EC/TE61

Sixth Semester B.E. Degree Examination, Dec.2016/Jan.2017

Digital Communication

: 3 hrs.
Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A

sampling.
Explain the principle of quadrature sampling of band pass signals.

i) Determine the spectrum of the resulting sampled signal.
i) What is Nyquist rate for g(t)?
iii) What is cut off frequency of ideal reconstruction filter?

With a suitable block diagram, explain the functioning of PCM system.

to be transmitted using TDM scheme. Determine
i) The commutator segment arrangement.

Max. Marks: 100

State and prove sampling theorem for low pass signals assuming train of impulses for

(08 Marks)
(06 Marks)

The signal g(t) = 4cos(47tt)(cos 400mt) is sampled at the rate of 500 samples per second:

(06 Marks)

(10 Marks)

Three independent message source of bandwidths 1 kHz, 1 kHz and 2 kHz respectively are

if) The speed of commutator if each signal is sampled at its Nyquist rate.

iii) Minimum transmission bandwidth.
The bandwidth of signal input to PCM is restricted to 4 kHz. The inpu

(0S Marks)
t varies from —3.8 to

3.8 V and has average power of 30 mW. The required signal to noise ratio is 20 dB. The

modulator produces binary output. Assume uniform quantization
i) Calculate the number of bits required per sample.

if) Output of 30 such PCM coders are time multiplexed. What is the minimum required

transmission bandwidth for multiplexed signal?

With neat diagram, explain the operation of DPCM.

1 V. The speech signal is applied to a delta modulator with its bit rat
the choise of an appropriate step size for a delta modulator.

Describe Nyquist criteria for distortionless baseband transmission.
(i) Unipolar NRZ (i1) Unipolar RZ (iii) Polar NRZ

(v) Manchester coding (vi) Bipolar NRZ.
With a neat structure explain concept of adaptive equalization process.

1 of2

(05 Marks)

(06 Marks)

Derive the expression for output signal to quantization noise ratio of a delta modulator.

(10 Marks)

Assume a speech signal with a minimum frequency of 3.4 kHz and a maximum amplitude of

e at 25 kbps. Discuss
(04 Marks)

(06 Marks)

A binary data sequence is 10110100. Sketch the waveforms for the following formats:

(iv) Polar RZ
(06 Marks)
(08 Marks)
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PART - B
Show that probability of symbol error for frequency shift keying is P, = %erfc( %\"I——J
0
(12 Marks
With a block diagram of QPSK transmitter and receiver explain generation anc
demodulation of a QPSK wave. (08 Marks

Explain the importance of geometric interpretation of signals. Illustrate the geometric
interpretation of signals for the case of 2-dimensional signal space with 3 signals. (08 Marks
Three signals S;(t), Sa(t) and S3(t) are as shown. Apply Gram-Schmidt procedure to obtai
an orthonormal basis for the signals. Express the signals Si(t), Sz(t) and S3(t) in terms o

orthonormal basis functions. Also give the signal constellation diagram. (12 Marks
TS} Sl 3L
3 —“T 3 j
(4] o L 7 k‘ o €T A - l.‘ 7 L“
Fig. Q6 (b)
Derive the expression for maximum signal to noise power ratio of a matched filter.
(12 Marks
Explain the working of a correlation receiver with block diagram of a detector and vecto
receiver. (08 Marks
Explain direct sequence spread spectrum technique with block diagram. (08 Marks
Differentiate slow frequency hopping and fast frequency hopping. (05 Marks:

A 3-stage shift register with a linear feedback generates the sequence : 01011100101110
i) Determine the period of the given infinite sequence.
ii) Verify the three properties of the PN sequence for the given sequence. (07 Marks:

* % %k %k %k
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Sixth Semester B.E. Degree Examination, J une/July 2616
Digital Communication

Time: 3 hrs. Max. Marks: 100

Note: Answer FIVE full questions, selecting
at least TWO questions from each part.

PART - A
Explain sampling theorem of low pass signals and derive the interpolation formula.
(08 Marks)
A low pass signal x(t) has spectrum X(f) given by,
il
X(f) =141~ 200°
0 Elsewhere

Sketch the spectrum Xs(f) for [f] <200 Hz if x(t) is ideally sampled at f, = 300 Hz. (06 Marks)
A band pass signal g(t) with a spectrum shown in Fig.Q1(c) is ideally sampled. Sketch the
spectrum of sampled signal at f; = 25 Hz and f, = 45 Hz. Indicate if and how the signal can
be recovered.

If|< 200

£GP

el bt

~-25 =15 Is 2s
Fig.Ql{(c) (06 Marks)

Derive the expression for signal to quantization noise ratio (SNR) and show that for uniform
quantization, each bit in the codeword of a PCM contributes 6 dB to SNR. (08 Marks)
For a binary PCM signal, determine L if the compression parameter p = 100 and the
minimum [SNR]o dB = 45 dB. Determine the [SNR], dB with this value of L. (06 Marks)
With a neat block diagram and waveform, explain time division multiplexing. (06 Marks)

Explain- the principles of delta modulator. With relevant figure and mathematical
expressions, explain the functioning of DM transmitter and receiver. (08 Marks)

( For a binary sequence 111000110101 draw the digital format waveforms corresponding to:
" i) Bipolar NRZ waveform and i1) 8-ary signaling waveform. (06 Marks)

Derive an expression for power spectral density of bipolar NRZ format and plot the same
with respect to frequency. (06 Marks)

What is correlative coding? Explain duo binary coding with and without precoding.
(08 Marks)
The binary data 011100101 are applied to the input of a modified duo binary system:
1) Construct the modified duo binary coder output and corresponding receiver output
without a precoder.
i) Suppose that due to error in transmission, the level produced by the third digit is
reduced to zero. Construct a new receiver output. (07 Marks)
With a neat block diagram, explain the concept of adaptive equalization. (05 Marks)

10f2
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PART - B
With neat block diagram, explain DPSK transmitter and receiver. Illustrate the generation of
differentially encoded sequence for the binary input sequence 00100110011110. (12 Marks)
A binary data is transmitted over an AWGN channel using binary phase shift keying at the
rate of 1 Mbps. It is desired to have average probability of error P. S 10™. Noise power

spectral density is No» = 10”? W/Hz. Determine the average carrier power required at the

receiver input, if the detector is of coherent type. Take erfc(3.5) = 0.00025. (08 Marks)
Write a note on Gram-Schmidt orthogonalization procedure. (08 Marks)
Consider the signal s(t), s2(t), s3(t) and s4(t) as given below in Fig.Q6(b).
) Su k)
45 Sale) S g
4 1 ‘ - - 9
; D= Lo /lr\ B
(0] e o ATy & © Tty +to Tt
Fig.Q6(b)
Find an orthonormal basis for these set of signals using Gram-Schmidt orthogonalization
procedure. (12 Marks)
Draw and explain the block diagram of correlation receiver. (08 Marks)

Show that the probability of bit error of a matched filter receiver is given by

1 B : ,
P.= Eerfc ’N—b ) ~ (12Marks)

What is spread spectrum technique? How are they classified? (08 Marks)
Explain properties of PN sequence. (06 Marks)
A slow FH/MFSK system has the following parameters:

The number of bits/MFSK symbol = 4

The number of MFSK symbols per hop = 6

Calculate processing gain of the system. (06 Marks)

%k %k 3k ok ok
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USN 10EC/TE61

Sixth Semester B.E. Degree Examination, Dec.2015/Jan.2016
Digital Communication

Time: 3 hrs. Max. Marks: 1%
Note: Answer FIVE full questions, selecting WX
at least TWO questions from each part. @h& *
PART - A Q‘b ’
1 a. With neat sketches explain flat top sampling. (07 Marks)
b.  What is Aperture effect? Explain how it can be compensated. <0 (05 Marks)
C. Asignal g(t)=10cos(20xt)cos(200nt) is sampled at the rate of 25 les/sec.
1) Sketch spectrum of sampled signal. p
) Specify the cutoff of ideal reconstruction filter so as to recd\élg(t) from g,(t).
Qq’ (08 Marks)
2 a. Explain the block diagram of regenerative repeater. (05 Marks)
b. A PCM system uses a uniform quantizer followed by v bit encoder. Show that rms signal
to quantization noise ratio is approximately gi (1.8+6v) db. (06 Marks)
C. With neat sketch explain companding in PORI~Also explain p-law and A-law companding.
(09 Marks)

T

3 a. Explain the following with neat sk@o
1)  Slope overload distortion.

i)  Granular noise. X (05 Marks)

b. A delta modulator is desi to operate at five times the Nyquist rate for a signal with

3 kHz bandwidth. Dete the maximum amplitude of a 2 kHz I/P sinusoid for which

delta modulator does ave slope overload. Quantizing step size is 250 mV. (05 Marks)
¢. For the binary bit 10011011 draw the waveforms for the following cases:

i) Polar NRZ anchester RZ  iii} Gray code NRZ (05 Marks)
d. Withneat sk%‘c@ xplain power spectra of discrete PAM signals. (05 Marks)
4 a. Whatis §Derive an expression for Nyquist pulse shaping criterion for distortionless base
bap y transmission. (06 Marks)
b. correlative coding? Explain duobinary coding with and without precoding.
(06 Marks)

CC) ¢ binary data 011100101 are applied to the I/P of a modified duo binary system.
Q) 1) Construct modified duo binary coder O/P without precoder.
\Q\\a i) Suppose that due to error in transmission, the level produced by the third digit is reduced

to zero. Construct a new receiver output. (08 Marks)
PART — B
5 With neat block diagram, explain the DPSK transmitter and receiver. (08 Marks)

op

Obtain the expression for probability of symbol error of coherent binary FSK. (07 Marks)
c. Binary data are transmitted over a microwave link at the rate of 10° bps and the PSD of the
noise at the receiver input is 10"° W/Hz. Find the average carrier power required to maintain

an average prob. of error P, <10™ for coherent binary FSK. What is the required channel
B.W? (Take erfc (3.71) = 10 (05 Marks)

1of2
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Explain the Gram Schmidt orthogonalization procedure to obtain the orthonormal basis
function for linearly independent set of signals. (12 Marks)

Three signals S,(t), S,(t) and S,(t)are as shown in Fig. Q6 (b). Apply Gram Schmidt
procedure to obtain an orthonormal basis for the signals. Express the signals S,(t), S, (1)
and S,(t) in terms of orthonormal basis functions. Also give signal constellation dia%@?,m.

) (08 s}
& &4 t
5% A §,c+D
3 ] 3 3T
| : > o >
o Z 4 't hs 2 I L 2 4 ¢
Fig. Q6 (b) N

Show that the output SNR of a matched filter is proportitgi to ratio of signal energy to PSD
of input noise. {06 Marks)
Explain the function of correlation receiver. (06 Marks)
Determine the impulse response of matched ﬁ@“ (08 Marks)
Explain properties of PN sequence (max lepgth sequence). (06 Marks)
Explain the working of direct sequ@ spread spectrum transmitter and receiver with
BPSK. (08 Marks)
The direct sequence spread spec communication system has following parameters:

Data sequence bit duration Ty3%4.095 ms, PN chip duration Tc =1 ps.
% =10 for average pr@ﬁty of error less than 107,

0
Calculate processinggh and jamming margin. Also find jamming margin in db. (06 Marks)

'(b"\ * ok kK ok
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USN 10EC/TE61
Sixth Semester B.E. Degree Examination, June/July 2015
Digital Communication
Time: 3 hrs. Max. Marks:100
Note: Answer any FIVE full questions, selecting
atleast TWO questions from each part.
PART - A
1 State sampling theorem. Write the equations for the spectrum of finite energy g(t) sampled

at 1/2W sec. and g(f), if W is the highest frequency content of g(t) Sketch g(f) and sampled

signal gi(f). N O (08 Marks)

The signal g(t) = 10 cos (20nt) cos (2007t) is sampled at the rate Df 250 samples per second.

1) Determine the spectrum of the resulting sampled signal.

i)  Specify the cutoff frequency of the ideal reconstruction filter so as to recover g(t)
from its sampled version.

iii)  What is Nyquist rate for g(t). : (64 Marks)
Explain how practical sampling is different from ideal sampling. Derive an expression for
the flat top sampled signal. o (08 Marks)

Derive an expression for output SNR of the quantizer and show that (SNR)s = 6u — 7.2 in

decibels if a sinusoidal signal is quantized. (08 Marks)
Explain the need for non-uniform quantization. Also explain p-law and A-law companding.
{07 Marks)

A signal M(t) is band limited to 3.6kHz and three other signals Ma(t), M3(t) and Mu(t) are

band limited to 1.2 kHz. These signals are to be transmitted by means of TDM.

1) Set up a scheme for realizing this multiplexing requirement, with each sampled signal
at its Nyquist rate

ii)  What must be the speed of the commutator in samples/sec?

i) Determme the minimum bandwidth of the channel. (05 Marks)

For the --g'l-ven binary sequence 101000110101, draw the digital format waveform
corresponding to 1) ON-OFF signaling; ii) RZ bipolar signaling; iii) Manchester code;
iv) NRZ polar signaling; v) NRZ bipolar signaling. (05 Marks)
What is the differences between PCM and DPCM? Briefly explain the operation of DPCM
system with neat block diagram along with relevant expressions. (08 Marks)
Derive an expression for power spectral density of bipolar NRZ format and plot the same
with respect to frequency. {07 Marks)

Explain the following terms with related equations and diagram with respect to baseband

data transmission: i) ISI  ii) Raised cosine spectrum. (10 Marks)
Draw and explain modified duo binary techniques. Specify how the error propagation is
eliminated. (07 Marks)

A multilevel digital communication system transmits one of the sixteen possible levels over

the channel every 0.8 us.

1) What is the minimum number of bits corresponding to each level?

i} What is baud rate?

iii)  What is bit rate? (03 Marks)
lof2
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PART -B
Draw the block diagram for QPSK transmitter and receiver. From the hasic principles prove

that BER for QPSK is %erfc [ Eb—J . (10 Marks)

N

4]

Explain in detail along with the block diagram a coherent FSK tansmitter and receiver.

(06 Marks)
The data transferred in PSK is with data rate of 1Mbps. It is desired to have P, < 10™ with
PSD at 102 N/Hz. Determine average carrier power required at the receiver input if the
detector is coherent. erfe(3.5) = 0.002. (04 Marks)

With a conceptualized model of digital communication system, explain Gram-Schmidt
orthogonalization procedure. (10 Marks)
Three signals sy(t), s2(t) and s3(t) are as shown in Fig.Q.6(b) below. Apply Gram-Schmidt
procedure to obtain an orthonormal basis for signals. Express the signais s;(t), s»(t) and s3(t)
in terms of orthonormal basis function. Also give the signal constellation diagram.

(10 Marks)
S ) oy &)
3 A dt
z *-:")
kg & t -t
Fig.Q.6(b)
Explain the properties of matched filter. (10 Marks)

Consider a signal s(t) defined by,

I ; 0£t<T o A -
s(t)y= . It is proposed to approximate the matched filter for this signal by a
0 ; elsewhere ™~

lowpass RC filter defined by the transfer function H(f) S where f = l

1+§(f/f) °  2mRC

18

the cutoff frequency of RC filter.

i}  Determmne optimum value of f, for which the RC filter becomes the best
approximation for matched filter.

ii}  Determine the peak o/p signal to noise ratio assuming noise is AWG of zero mean and

power density No/2.
i) Determine by how many decibels the transmitted energy be increased so that the
performance becomes same as that of perfectly matched filter. (10 Marks)

Explain the properties of maximum length sequence for a sequence generated from
3-voltage shift register with linear feedback. Verify these properties for the PN sequence

01011100101110 and also determine the period of the given PN sequerce. (08 Marks)
Explain the principle of direct sequence spread spectrum system. (05 Marks)
Explain with neat block diagram the working of frequency hop transmitter and receiver.
(07 Marks)
* ok ok k&
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Sixth Semester B.E. Degree Examination, Dec.2014/Jan.2015
Digital Communication

Time: 3 hrs. Max. Marks:100

-~ o,
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e

w;fp

Note: Answer FIVE full questions, selecting
at least TWO questions from each part. ng)

PART - A

1 j»"‘“ Explain the quadrature sampling of band pass signal with related block dlagra ctra and

ations. (06 Marks)
ass signal has the spectrum given by, b‘

<1 N
G“% i1 Q>

Assume tha s sampled at 1.5 Hz and then applied to a Q/pass reconstruction filter
with cut off ﬁ%ncy at 1 Hz. Plot the spectrum of the res g mgnal (06 Marks)
What is flat top sa%ng? Derive an expression for the fi Yop sampled signal.
C’Q &
A PCM system uses a unﬂ%‘n quantizer followgy hy n-bit encoder. Show that rms signal to
quantization noise ratio is ap imately gi&eﬁgSNR = 1.8 + 6n dB. Assume that input to
PCM system is a sinusoidal sig hS (06 Marks)
The output signal to noise ratio of € $Qbit'PCM was found to be 30 dB, the desired SNR is
42 dB. To increase the SNR to d 9 by increasing the number of quantization
levels. Find the fractional incre ArApsmission band width required for this increase in
SNR. (06 Marks)
What 1s the necessity of non @m’m quantlzatlg{gnd explain companding? (08 Marks)

(08 Marks)

Explain differential pu ode modulation transn‘iji)er d receiver with relevant equations
and show that the tized version of the signal i4{gim of original sample value and
quantization err & (06 Marks)

With refereng elta modulation system shown in Fig. Q{ @ show that the optimum step
(. /f )

2

"%

NS am(t)
& E§ Rl

size Kop '

DT
‘ L fema— @

Fi ig. Q3 (b)
where A is amplitude of sine wave m(t), f; is sampling frequency and f;, is the frequenc@' ﬁ
sine wave.

For K =4 mV and K = 60 mV, does the slope overload occurs? If so in which case? leen
m(t) =0. lsin(211: x10* t) (08 Marks)
For a given binary sequence 0 10 1 1 1 0 0 1 0 1 1, draw the digital format waveform
corresponding to ,

1) Spht phase manchester coding waveform.

11) Bipolar NRZ waveform and

i11) 8- ary signalling waveform. (06 Marks)

1of2
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a. What is ISI? Derive an expression for Nyquist pulse shaping criterion for distortionless base
band binary transmission. (06 Marks)

b. What is correlative coding? Explain duobinary coding with and without precoding.
(06 Marks)

¢. Thebinarydata0 11100101 are applied to the input of a modified duo binary system.
1) Construct the modified duo binary coder output without precoder.
i) Suppose that due to error in transmission, the level produced by the third digit is rew
to zero. Construct a new receiver output. (

PART - B cgo

a. L Yth neat block diagram, explain the DPSK transmitter and receiver. Q (10 Marks)

b. - binary sequence 0 1 1 0 10 0 0 explain the signal space diagram @;‘coherent QPSK
Syslep.... {04 Marks)

c. Deriveé-d xpressmn for probability of error for coherent binary PS&lg;tcm. (06 Marks)

g
a. With block 1@3 explain the principle of detection and esti!ne%n. (06 Marks)
b. Suppose S,(t)7 ,é“’

1& and S,(t) are represented with @rence to two basis functions

¢,(t)and 9,(t). %ordmates of'these signals are

8, =(5,,8,)=3,0) @

S, =(8,.8,)=(-2,3) ,?,)w Qf

3y =(5,,.85,)=(-3,-3) (}} %‘

Draw the constellation diagram aﬁx> ;@pres‘s S 1(t), Sa(t) and S;(t) as linear combination of the

basis functions. (06 Marks)
c. Consider the signal S;(t), Sx(t), S3Lﬁ &.lt) as given below:
) L8
FEnc St o 4"&"
1
Th & 211y T, Tt Tt

Fig. Q6 (c) ’0

Find at@ormal basis function for these set of si‘g}l using Gram-Schmidt

orthogo ion procedure. (08 Marks)

a. Esg@ he function of correlation receiver. Q:)C? (06 Marks)

b. that the probability of bit error of a matched filter receife%?is given by

fi%e =—;-erfc Eb . 0 8 Marks)

o) A binary data is transmitted using ASK over a AWGN channe! at a rate of 2.4 Mﬁé\)'The

carrier amplitude at the receiver is ImV. The noise power spectral density ,

N .
—2 =10"" watt/Hz. Find the average probability of error if the detection is coherent. Tak%’

erfc(5) =3x1075, (06 Marks)

a. Explain the working of direct sequence spread spectrum transmitter and receiver. (08 Marks)

b. Explain properties of PN sequence. (06 Marks)

¢. Distinguish between slow frequency hopping and fast frequency hopping. (06 Marks)
* %k F %k
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USN 10EC/TE61
Sixth Semester B.E. Degree Examination, June/July 2014
Digital Communication
Time: 3 hrs. Max. Marks: 100

Note: Answer FIVE full questions, selecting i
at least TWO questions from each part.
_ PART — A P
1 Explain natural sampling with relevant waveforms. Give all the necessary tlme domain and
frequency-domain equations. . (10 Marks)
What is aliasing error? Give two corrective measures to remove thef effect of aliasing in
practice. - {04 Marks)

Consider the at}alog signal x(t)=35cos(2000mt)+10 cos(60001tt)
1) What is the Nqust rate and Nyqulst mterval” :

resulting d1screte~tlme signal obtained after samplmg‘?
111) Draw the spectrum of the sampled signal. (06 Marks)

Explain regenerative repeater in a PCM sys_teiﬁ'Mth a block diagram. (05 Marks)
The bandwidth of a signal is 3.4 kHz. If this signal is converted to PCM bit stream with
1024 levels, determine the number-of hits per second (bps) generated by the PCM system.
Assume that the signal is sampled at.the‘rate of 20% above the Nyquist rate. (06 Marks)
Derive an expression for the ou_tput__.SNR of a uniform quantizer in terms of step size of the
quantizer. Hence show that for mid-tread type uniform quantizer the SNR is
(SNR)output = 6n — 7.2 dB, where ‘n’ is the number of bits per sample. Assume a loading
factor of 4. n (09 Marks)

Explain with block dfag""'rams DPCM transmitter and recewer, {09 Marks)
Explain briefly the basic optical fiber link used for the trarismission of digital data. (06 Marks)
Show that for the bipolar format the autocorrelation function Ra(n) that is E[AxAk.s] 15 zero
for n > 1, where Ag is the K™ random variable representing K™ bit of the input binary
sequence. Assume statistically independent and equally likely message_blts (05 Marks)

Exp_lain raised cosine spectrum solution to reduce ISI. (10 Marks)
The binary data 001101001 are apphed to the input of the duobinary system.
i) Construct the duobinary coder output and the corresponding receiver output without a

precoder.
it) Suppose that due to error during transmission, the level at the receiver input produced
by the second digit is reduced to zero. Construct the new receiver output. (10 Marks)

PART - B
Explain the generation and demodulation of DPSK wave with block diagrams. (08 Marks)
Binary data are transmitted over a microwave link at the rate of 10° bps and the PSD of the
noise at the receiver input is 10”'° Watts per hertz. Find the average carrier power required to
maintain an average probability of error Pe < 10™ for coherent binary FSK. What is the
required channel band width? (Take erfe(2.7) = 2 x 10™) {06 Marks)
Explain briefly phase tree and phase Trellis in MSK. (06 Marks)

1 of 2



10EC/TE61

What is a signal vector? Show that the energy of a signal is equal to the squared length of

the signal vector representing it. (08 Marks)
Explain the Gram-Schmidt orthogonalization procedure to obtain the orthonormal basis
functions for the linearly independent set of signals. (12 Marks)

Show that the output SNR of a metched filter is proportional to the ratio of the signal energy
to the PSD of mput noise. (06 Marks)
. Explain the noncoherent quadrature receiver using correlators. ‘(06 Marks)
.. Cpnsider the signal s(t) as shown in the Fig.Q7(c). Determine the impulse response of the
""fﬂta matched to s(t}. Plot the impulse response and matched filter output as'a function of
time,

S (1)

o T
Fig.Q7(c) (08 Marks)
Define processing gain and jamtﬁi‘ng margin. (04 Marks)
What is the role of PN sequence in-spread spectrum communication? For the given PN
sequence 0011101 verify the propertms ofit. (08 Marks)
Discuss briefly the apphcatlons o‘f spread spectrum technique to (i) CDMA, (ii) Multipath
suppression. B (08 Marks)

20of2
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USN 10EC/TE61

Sixth Semester B.E. Degree Examination, Dec.2013/Jan.2014

Digital Communication

Tipe: 3 hrs. Max. Marks'mO
. ). Note: Answer FIVE full questions, selecting o, \,
e . at least TWO questions from each part. — 3
e PART — A
1 a With’é("gock diagram, explain the generation and reconstruction of qy(a rature sampling of
band pass signal. (08 Marks)
b. The signal g(t) 4cos(4nt) cos(400mt) is sampled at the rate 0&‘590 samplef’ sec.

i} Determine the spectrum of the resulting sampled 51gnal

if) What is the Nyguist rate for g(1)? .

iii) What is the cut-off frequency of ideal reconstruction filter? (08 Marks)
c. List the advantages of dlgltal communication over ana.k)g communication. (04 Marks)

2 a. Derive an expression for output SNR of thg..__é;rml{tizer and show that (SNR); = 1.8 + 6n in

decibels if a sinusoidal signal is quagtized. (08 Marks)
b. For a binary PCM signal, deter mm%'l1 if the compression parameter g = 100 and the
minimum [SNR]o_¢g = 45 dB. Dc-te.mmeﬂhq [SNR]o.ds with this value of L. (04 Marks)
¢.  What is the necessity of non- ummrm quamzatlon‘? Explain two compounding methods used
in practice. o (08 Marks)
, e
3 a. What is slope overload @smmon and granular no?sc in delta modulation and how it can be
reduced? S E =f‘ ‘-.- {08 Marks)
b. A binary data sequeﬁeé is 0110011.... Sketch the waveform for the following formats:
i) NRZ unipolar:" o
ii) RZ polar .~ f’“ .
iit) NRZ b{polar (06 Marks)
c. Obtam fm expression for power spectral density of NRZ polar wave fbr)n (06 Marks)
4 a What is ISI? Derive an expression for Nyquist pulse shaping criterion ﬁ‘)r d.lstomonlesq
_ baseband binary transmission. - (08 Marks)
1 b. Discuss the performance of the data transmission using eye pattern. - (86:Marks)
Z;:Q??‘c. What is the necessity of equalization in digital transmission? What is adaptive equalwzation?
(06 Marks)
PART B
5 a. Derive an expression for the average probability of symbol error of coherent binary FSK
system. (10 Marks)
b. With a block diagram, explain noncoherent differential phase shift keying transmitter and
receiver and give that the average probability of error for DPSK is P, = %exp[—%} .
(10 Marks)
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Write a short note on Gram-Schmidt orthogonalization. (06 Marks)
Three signals sj(t), sx(t) and si(t) are as shown in Fig.Q6(b). Apply Gram-Schmidt
orthogonalization to obtain orthonormal basis functions for signals. Express the signals s;(t),
s2(t) and s;(t) in terms of orthonormal basis functions.

} S;ft)
i -
3 —-*l 3 l 2 o % b
! i >t _ c;?/ >—,{— 12‘: .
X 4 2- 4%
Fig.Q6(b) o (06 Marks)
Wlt ssary illustration, explain the geometric representation of mgnaklfor the case when
g m (08 Marks)

. ._'.’ ‘}': "'\... :
E
Show that the pr/ bablllty of bit error of a matched filter is g.wen by P, Eerfc ’N—

S - (08 Marks)
Write a note on correlation receivers. - (08 Marks)
A binary data is transmitted ﬁsing ASK. Over a AWGN channel at a rate of 2.4 Mbps. The

N, _ =107" Watt/Hz.
T

Find average probability of error if tha%@ectlon is coherent (where erfc(5) = 3 x 107).
S (04 Marks)

carrier amplitude at the recewer i$ 1 mV.

What is spread spectrum? Epra.m the principle of direct sequence spread spectrum system.
(08 Marks)
The direct sequence spread Spectrum communication system has following parameters:
Data sequence bl't duratlon Ty =4.095 ms

Pin chip duration, T, = 1 ps

“

Ly _ 14 @‘avera&,e probability of error less than 107, S

I\I0 . {‘}:\\ T .
Calculatg.pedcessing gain and jamming margin. ST {04 Marks)
Explam;fhe principle of slow frequency hopping, and list advantage&and disadvantages of
FH- S& System, (08 Marks)

* ¥ ¥ %k ok
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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 10EC/TE61
Sixth Semester B.E. Degree Examination, June/July 2013
Digital Communication
Time: 3 hrs. Max. Marks; 100

: Note: Answer FIVE full questions, selecting
at least TWO questions from each part.
PART - A
1 a Explam the sampling theorem for low pass signals and derive the 1nterpolat10n formula.
(09 Marks)
b. With a neat block diagram, explain the scheme for signal reccmstructlon for practical
sampling; .- (06 Marks)
Cc. LetE denotéeth:e energy of a strictly band limited signal g(t).. SthW that E may be expressed
% 2
interms of the saﬂ?pie values of g(t), taken at the Nqus?‘ rate as, E —2— ZJ (2 )
w
where w is the hlghest fmguency component of g(t) (05 Marks)
2 a. Derive the expression for s1gna,l to quantization noise ratio (SNR) and show that for uniform
quantization, each bit in the cod@Word ofa PGM contributes 6 dB to SNR. (08 Marks)
b. Six independent message sources-Of ba widths w, w, 2w, 2w, 3w and 3w hertz are to be
transmitted on TDM. Set up a schemc _accomplish this requirement, with each message
signal sampled at its Nyquist rate. .. \ (05 Marks)
c. The signal m(t) = 6 sin (2nt): Vohs is transmitted using 4-bit binary PCM system. The
quantizer is of midriser type with'a step size of ¥ Volt The sampling frequency is 4 Hz with
samples taken at t = +§ ¢§ + —5—, sec. Sketch the PCM wave for one complete cycle of
¢, 8
the input. ' o (07 Marks)
3 a. With a neat bl@ck dlagram explain the delta modulatxcm system and illustrate its
quantlzatlon errbf (08 Marks)
b. Derive tq;@ggpressmn for power spectral density of NRZ bipo lar fqmiz;t (07 Marks)
C. Explam carrier system with its compounding characteristics. \ (05 Marks)
4 a E he Nyquist criterion for distortionless baseband binary transmls.saon and obtain the
deal solution for zero ISI. P b (08 Marks)
b aFor a binary sequence 10110001, construct (i) RZ polar format, (ii) Manchester format
b (04 Marks)
~ .c. The binary data 011100101 is applied to the input of a modified duobinary system. “.. .-
i)  Construct the modified duobinary coder output and receiver output with a precoder
ii)  Due to transmission error, the level produced by the third digit is zero, construct th@;ﬁ‘
new receiver output. (08 Marks)
PART - B
5 a. Obtain the expression for probability of symbol error of coherent binary FSK. (09 Marks)
b. Compare the probability of symbol errors for basic digital modulation formats and explain
how the probability of error depends on the distance between the message points in signal
space diagram. (04 Marks)
c. With a neat block diagram, explain the differential phase shift keying. Illustrate the

generation of differentially encoded sequence for the binary data 1100100010. (07 Marks)
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With the conceptualized model of a digital communication system, explain the Gram-
Schmidt orthogonalization procedure. (10 Marks)
Using the Gram-Schmidt orthogonalization procedure, find a set of orthonormal basis
functions to represent the three signals s;(t), s2(t) and s3(t) shown in Fig.Q6(b). Express each

of these signals in terms of the set of basis functions. (10 Marks)
S i Nl
Y y u 1
3 3 3
2 > >
s i b
N 01 Tt 2 < 1° T 2 3 <
) T - ' Ly
Y s -2
ot -3 -3
-l 4] =l
S ‘ Fig.Q6(b)

Explain the maximum- likelihood detection process and abtain the decision rule. (10 Marks)
Derive the impulse response of a matched filter receWer ‘and explain any two properties of
matched filter. (10 Marks)

Explain frequency hoop spread-’mi-ary frequency shift keying with a neat block diagram and

illustrate the slow frequency hopping. (08 Marks)

Find the output sequence of the shift- mg;ster shown in Fig.Q8(b). The initial state of the

register is 1000. Demonstrate the ‘balance property and run property of a PN sequence.

Calculate and plot the autocorrelation function of the PN sequence. (07 Marks)
Hip-flop

—J— J\ alen

&

\ mod~2.

oddev
Ina DS/BPSK system, the feedback shift register used to generate the PN sequence has
length m'= "19. The system is required to have a probablllty of ¢ error due to externally
generated 1nterfer1ng signals that doesn’t excess 10”. Calculate the processing gain and

api;gam margin in decibels. Use erf(3) = 0.99998. (05 Marks)

E
s
e, My
i i
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