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Assume suitable data if necessary.

a) Prepare a generic block diagram of a digital communication system representing

communications between an air traffic controller and an in flight pilot in a cockpit. [5]
b) Explain the basic causes of transmission impairments in communication system. [3]
Define a linear system and a time invariant system. Evaluate the odd and even component
of a signal defined as: x(t) = e~%*u(t). [2+6]
Considering the combinations of at least seven mathematical operations in an equation,
prepare a signal flow diagram of any system. [8]

Compare and contrast Fourier series and Fourier transform. Mention the conditions and
properties of Fourier transformation. [2+2+4]

a) Explain the different modes of data transmission in optical fiber. List out and mention
the protocols of different categories of twisted pair cables. [3+3]

b) A bandlimited signal with maximum frequency 4 KHz is sampled at the rate of
Nyquist frequency. It is quantized into 128 levels and encoded. Calculate:
Bandwidth of the channel required to transmit the data through a channel with SNR of

0 dB. (2]
Encode the given bit sequence 11000000000101 using any suitable two of polar and two
of bipolar encoders. . [2+2+2+2]

Prepare Code Tree, State Space and Trellis diagrams of 1/2 rate convolutional channel
coding for a message bit of 1101; and demonstrate how Viterbi Decoding corrects a
single bit error. [2+2+2+4]

Encode “SaReéGaMaPaDhaNiSa” using Huffmann Encoding and calculate its
transmission efficiency. What would be the code sequence if the recipient has wrongly
received the message like “S,aReSaRgI_’aDhaNiSa{’? [4+2+4]
Write short notes on: (Any Three) [3x4]
a) CDMA

b) Packet switching

c) CRC-4

d) 16-QAM

e) El Hierarchy
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Define transmission performance paramefers in data communication system. Explain

digital communication system with appropriate generic block diagram. [4+4]
Define a causal system and a stable system with example . Evaluate power and energy of
a signal given as X(f) = e"zm . Justify whether it is energy signal or power signal. [4+6]
Define LTI system. Convolve the following signals graphically. [2+6]
/]
x4 x|
1 1
1 7t - 7t
0 0 :
a) Explain different types of pulse modulation techniques with necessary diagrams. {6}
b) Explain briefly about 8-QAM with constellation diagram. (43

a) Determine the CDMA encoded transmitiing message for four users using Walsh
Hadamard codes, where user A, B, C and D are transmitting 1,0, silent, 1 respectively.  [5]

b) What is multiplexing? Why statistical TDM is prefferred than synchronous TDM? [2-+3]

Define Hamming distance and Minimum hamming distance with an example. What are
the error detection and error correction capabilities of block codes? Explain. [2+4]
Obtain all code words for a (6, 3) block code from the systematic generator matrix given
below. i8]
10 011 1“
G={0 1 0:1 1 0
¢ 0 01 0 lj
Using & suitable example, explain state, tree and trellis diagrams for ¥z code rate and 4
states. oy
Write short notes on ; (Any Two) [2x5]

a) Datagram packet switching vs Virtual circuit packet swilching
b) Etand Tl Hierarchies

¢) Modes of operation of optical fiber
) ok
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. Explain the digital data -coﬁununjca_tion system working in full duplex mode using a block
- diagram, Define the transmission performance parameters in a data communication

system. - o (4+4] -
2. Define energy and power signal_ Wifh_ exarmples. Check whether the following system is N
- linear, causal and time invariant or not. - o [4+61

yH =logx(t) S
3. State the properties of Fourier Transform. Convolve the following signals graphically., 26}

Xl(t}
1 fem

E-«I‘w—ﬂ
i;‘

N
e

4. a) Explain _i'he itaportance of Scrambling iri the digital data encoding proc’:'ess; .EncOd_e
 the binary pattern 10100001 1101 using polar RZ, NRZ-1, AMI and Manchester line

- coding techniques. o [2'+4]3
b) _-Expléin_liS-QAM with consteflation. diagram. o R '[4] R
5. Compress “Ghumne Mech Mathi Andho Manche” using Huffman coding to defermine -
- efficiency redundancy and compare it with entropy. . o [10]
- 6. Write down the applications' of multiplexing. Describe FHSS and DSSS with neécessary
- diagrams. - ' : o [2+4-+4]
- 7. Explain CRC-4 generator and decoder with example for both no-error and with-error o
- cases. ) B . . [8] N
8. With suitable exampie_demonsmte' how convolutional code corrects errors, [6]

9. Write short notes on: (Any Two) | : ' | : o [2x5]
) Difference between circuit switching and packet switching - -

" b) Code'di_visiun Muit_iple Access {CDMA)
. <) ‘Shanmon’s channel capacity theo-rem:. -
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Define data and signal. Elaborate the advantages of digital communication system as
compared to analog communications system. Explain the basic causes of transmission

impairments in communication system.

a)

Determine whether or not the following CT signal is periodic. If the signal is pericdic,
determine its fundamental period. x(t) = 3cos (4t+n/3).

Test the linearity of the systems, y(t) = X*(1) and y(t) = 3x(f) +5
Test the systems static or dynamic, y(t) = 2x(f) and y(t) = 2x(1) -3x(t-3)

Find the output resPonse of an LTI system when input x(t) = ¢" u(t) and impulse
response h(t) = ¢ u(t).

Find magnitude and phase specttum of x(t) =4+2 cos%wt +4sin —%it

Discuss any four properties of Fourier Transform.

Compare coaxial cable with optical fibre. Evaluate the maximum capacity of a channel
through which a signal with power of 10 dBW is transmitted. (Assume that the noise
power spectral density is given as 5 m W/Hz).

2)

b)

c)

Consider AM signal as m(t) = 5[1+2cos (2n +1000t)] cos(2n*10%). Determine
modulation index, total power delivered.

Define PCM technique used to convert analog signal into digital data. In a PCM
system, a bandlimited signal with maximum frequency 4 kHz is sampled at the rate of
Nyguist frequency. It is quantized into 256 levels and encoded. Calculate:

(i) Minimum data rate av1lable at the output of the encoder.

(ii) Bandwdth of the channel required to transmit the data through a channei of 15dB
SNR.

What are the basic factors to be considered while line coding? Encode the binary
pattern 100000000100001 using B8ZS and HDB3 encoding,

Explain the major bandwidth utilization techniques used in data communication. Explain
Frequency Hopped Multiple Access (FHMA) technique using its transmitter and receiver
blocks.

Differentiate between circuit switching and Packet switching used in computer networks
with an example.

a)
b)

Bxplain error detection and correction mechanism with trellis diagram.

Differentiate convolutional code and block code.
ok

[2+2-+4]

[2]
(4]
(4]

14]
4]
(2]

[4-+4]

[4]

[2+4]

[2+4]

[4+6)

[6]
[10]
[2]
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1. Define Data and Signal with examples. Sketch a generic block diagram of digital data
communication system for full duplex mode. [2+6]

2. Define a causal system and a stable system. Check whether a system y(t) = x(t) +x(t—-1)

- is (i) linear (ii) time-invariant (iii) causal (iv) memoryless system [2+6]
3. State properties of continuous time Fourier Transform. - f4}
4. Find convolution between two signals x1(t} = u(t) — u(t-3) and x2(t) = u(t + 4)- uft). (4]
5. State and explain theorem for noisy and noiseless channel. Briefly discuss about the

measures that are used to characterize the performance of channel. [4-+4]
6. a) Why we need modulation? A modulating signal, m(t) 10-cos(2n x 10°)is araplitude
modulated with carrier signal, ¢{t) = 50 cos(2m * 10°t). Find the modulation index, the
carrier power and the power required for transmitting AM wave. [2-+6]
b) Encode the bit stream 101110001610 usmg NRZ-L, NRZ-I, Manchester, Bipolar
AMLI, [4%2]
7. a) Discuss briefly on Spread Spectrum communication with neat block diagran. [4]
b} What are the two basic approaches commonly used to packet switching? [4]
c) Compare all three types of multiplying technique with the application case of each, 8]
8. a) Apply the Huffman coding procedure to determine Entropy, Average Code length

code efficiency and Redundancy for the foliowing message ensemble .
[x]=[x1, x2, x3, x4, x5, x6] and [p] = [0.30, 0.25, 0.13, 0.12, 0.08, 0.10], Take M =2 8]

b) Fora (6, 3) code, the generator matrix is
G=100101 |
010011
001110

Find (1) All corresponding code vectors (i) Minimum Hamming distance (1ii) Verify
that this code is a single error correcting code (iv) Parity check matrix (v} Determine .
- transmitted codeword if received code is 100011, [8]
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What are the different types of data transmission technology? Mention advantage and
disadvantage of analog and digital communication system. [4+6]

a) A system's output is given as:

y(t) = 2x(t) + 3, where x(t) is its input. Determine whether the system is LTI or not. {5]

b) Obtain the Fourier transform of a DC signal whose amplitude is unity at all time
instants, and hence, plot its magnitude and phase spectrum. (5]
c) Mention any two applications of Fourier series. (21

The equation of amplitude modulated wave is given by s(t) = 40 [ 1+0.8cos(2x x10%)]
cos(4n><105t). Find the carrier power, the total sideband power and bandwidth of the

@ signal. The value of resistor given is 30 ohm. - [4+4+42]

What ate the needs of line coding in data communication? Given the binary data sequence _
1101110111 represent it in unipolar NRZ, polar RZ, Manchester and AMI waveform. [2+2+2+2]

Define multiplexing and write its application system. Explain the operation of TDM and

~ FDM clearly with diagram. - [2+4+4]

J Whé.t is Spread Spectrum? Explain frequency hopping spread spectrum and direct

sequence spread spectrum with its block diagram. [4+6]

Define block codes. The systematic generator matrix for a (6,3) block code is given
below. Obtain all code words, Hamming weights and minimum hamming distance from
this matrix. C [2444242]

1 0 0:0 1 1
0 1 0:1 0 1]

0 0 1:1 1 0

Calculate coding efficiency of "Khoji Rahechha Desh Le Yek Yug Nayak" using
Huffiman coding technique. [10]
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a) Differentiate data aﬁd signal with two e*iamples of each | N L [5]

b} Explain the ?rocedure of converting an analog signal o d101tal Also, briefly expldm
each steps involved. S : o [5]

Define penod__m and non-periodic signals with examples. o . [2+4'-1_-4]

8) Test the stability of the system h(t) = e*u(t)

b) Test the given function y(t) = t.x(t) for causality, non causality and anti causality.

How Nyquist theorem applied for a noiseléss channel? Calculate number of discrete

3.
. signal content in the channel if a channel has a spectrum of 3 to 4 MHz with signal to _
noise ratio of 24 dB. - . _ o [5+5]
4. Explain the operation of CRC- 4 Wlﬂl example of error detectlon : _ [10]
5. Define line coding. Explain polax RZ and bipolar AMI line codmg scheme with e‘{anﬁple
. and compare them. ; : - [4343]
6. a) I~I0w is source coding different from ch’mnel coding? - _ | o (2]
~b) Under what conditions does a 11nea1 code become a oychc code? Explain Wlth the
. help of an example. : : S : - [3]
c) Explgm the concept of convolutional code with the }ielp of a state-transiti_on._diagrmn. - 18]

Write down the Huffman Algorithm "clea'rly and find an efficient code word and
efficiency that can be assign to the symbols using Huffman Algorithm for “Kun Maudlr

Ma Janchhau Yattri”.. - ' : - {10
2) Explain. the mcchamsm of” ﬂcqucncy Hoppmg spread Speclrum (FHSS). Also, -
- compare FDM and FHSS using suitable time- flequency graph. _ [4+3]

b) Explain the “near-far problem” in CDMA. How can it be solved? N A1
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. Differentiate betW¢en energy and power signals with examples. Determine if the

following system is stable LTI
YO=x(t)

List and describe all data communication parameters that describe the performance of the
system.

3. Explain how Wé plot line spectrums of a continious time signal and illustrate an example.
4. Encode 111000000000000011 using B8ZS and HDB3 encoders.

.- Demonostrate how checksum is.used to detect errors while sending a data word of 12, 135,
15,10, 5, 2.

a) Explain the working priﬁcipl_e of FHISS technique.
b) Explain how CDMA works with example,
What are linear block codes? Design a code word of a C(8, 4) block code with any

" suitable generation matrix, -

Encode “Jasta lai tastai dhido lai nistaj” using weighted Huffman encoder. Also
demonstrate how it is decoded.

Describe with short notes on; (Any Two)

2) Double-tone AM

b) Hamming codes

¢} Packet switching versus message switching
d) X.25 protocol

oo

[5+5]

(8]
f8]
[10]

(8]
5]
- [5]

[8]

{10]
[2x4]
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Draw a generic block diagram of a digital communication syster used in mobile

l.
telephony and explain each block. Compare analog and digital communication system
with examples. [6+2]
2. Explain the properties of causal, non-causal and anticausal systems with example. [101
3. Explain why we need Fourier Tramsform. Plot the line spectrums of
X(t) = 12 + Gsin (1407t + 30°) - 9eos(80nt - 70%). [5+5]
4. Why we need Modulation? IHustrate an exampte of a 4-bit PCM with AMI encodes. [2+6]
5. Demonostrate how CRC-5 works to detect errors in data communication. [8}

“'6. What is multiplexing? Compare synchronous and statistical TDM. Describe Frequency
hopping spread spectrum and direct sequence spread specirum with its block diagram.  [2+4+4]

7. Construct a (7, 4) Hamming code using a 4x4 generation matrix for any arbritery

. message. [8]
<. 8. Encode “Phool ko aankhama phoolai sansara” using Huffmsn encoder and find the
™ transmission efficiency. ' [10]
0. Write short notes on: (Any two} [4x2]

ay STP versus UTP

by Frame relay

¢) 16-Quadrature amplitude moedulation
d) Mult mode optical fiver

kK
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1. Enlist the advantages and disadvantages of digital communication system over analog
communication system. Discuss the transmission impairments of data communication

system with suitable diagrams and suggest the methods in overcoming attenuation. [3+53]

5. What are properties Fourier transform? Plot the magnitude and phase specira of
X(t) =5+sin(12t + 20°) —cos(l6t - 60°) + cos(20t + 40%). [4+4]

3. Sketch the output of LTI system having impulse response h(t) = e *u(t) (2>0) and
h(t) =e™u(-t) @0). [10]

4 List different types of digital-to-analog line encoding techniques. Give an example of
- QAM-32inits constelletion diagram. [2+6]
5. Explain with example how CRC-5 work to detect 3 burst errors. [10]

6.  Define Frequency division Multiplexing. Explain the FDM Muitiplexing and
© demultiplexing process with neat diagrams. i8]

7. Design a suitable generation mairix for a convolution code using ¢(3,1,3) architecture and
encode input data stream of (001 10). 10}

8. Design a DBinary Shannon-Fano code with a six symbol source with probabilify :
assignment as P(s;)=0.04, P(52)70.1, P(s3)=0.1, P(s4)=0.4, P(s5)=0.08, P(ss)=0.3. Test iis
transmission efficiency. 7+3]

9. Write short notes on: {Any Two) [4x2]

a) Analog versus digital mux hierarchy
b) DSSSH versus FSSH
¢) Optical fiber versus STP
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. Sketch a generic block diagram of digital data communication system for ﬁﬂl duplex
“mode. [8]

Distinguish between power and energy signals with examples. : : [8]
State the condition for the stability of LTI system. Test the stability of the system whose

* impulse response is h(t)=te"u(t) _ ‘ [8]
List digital- to-digital. line encoding techniques and explain in detail Bipolar 8-zero
substitution and High Density 3-zero substitution techniques.  [2+4+44]

- With suitable mathematical expression, explain:double-tone AM technique, | 18]
-Demonéirate how CRC-4works to trace two birst SITOIS. - - o [10]
Differentiate betwecn digital and analo g spread spectrum techniques using examples, - 18]

* Define entropy in information theory. Find the efficient code word and -efficiency using

-Hoffian -algorithm using probabilities p(x1)=0.6,. p(x2)=0.2, p(x3)=0.1, p(x4)=0.05, .
p{x5)=0.05. _ : B - . [8]
Explain why charinel coding is requited in data communication. Generate:a convolution

code for a input bit streams of (111011) using a ¢(3,1,3) architecture. o [2+10]

ok
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Describe the transmission impairments of data communication system with suitable .
example. [6]
Define periodic and non-periodic signals with examples. Determine whether the

following signals are periodic or not.
a) X()=sinl5nt b) x(t) = sin2nt [2+3+3]

What are Recursive and Nonrecursive system? Test the stability of the CTI system whose

‘impulse response is given as: h(t) = e 'Sin(t)u(t) {3+5]
- State and explain ‘Shannon-Hartley channel “capacity .theorem with example. Briefly
- discuss about the measures that are used to characterize the performance of a channel. [4-+4]

a) An audio - frequency signal 10 sin1000mt is used for a single tone amplitude
modulation with a carrier of 50 sif2z x 10°. Caleulate : '

(i) Modulation index
(i) Bandwidth requirement
(iii)Total power delivered if load = 60¢2 [2x3]

b) Encode the bit stream 100101 10001 using the following encoding schemes:
(i) Polar NRZ-L |

(i) Polar NRZ-1

(iii)Differential Manchester [2x31
a) Explain, how spread spectrum techniques like FHSS and DSSS work? ' [6]
b) Explain the operation of packet switching system. [4]
Considering 3—2- yate, 4-state convolutional code, correct 3 bits errors using the help of its
trellis diagram. [10]
Explain QAM with its transmitter circuit and draw any one constellation diagram for 32-
QAM. [6+2]

The source of information symbols {A0, Al, A2, A3 and A4} have corresponding

probabilities {0.4, 0.3, 0.15, 0.1 and 0.5}. Encode the source symbols using most efficient

coding scheme and calculate the corresponding efficiency. 110}
#osk g
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_ _1:.._D1aw a generic block diagram of digital commumcatlon system for full duplex mode and
briefly explain the functxon of each block. [8]
2. Derive an expression to find even and odd part of signal x(t) Find even and odd part of a
signal x(t) = 0.5(t+1) for-1 <t < 1. _ . | [4+4]
3. State the properties of continuous time Fourier series. : L E f6]
4. Define LIT system Detenmne the range of values of “a” and “b” for the stablhty of LTI
. system with impulse response. h(t) e ut) +e "tu(t) - ‘ [3+5]
- 5.0A 0 single . “toge SFEM represented . - the. . voltage . -equation = as
) = 12cos(6x10° t+551n12501) Determmc followmg S B _ 8]

. a) - Carrier frequency
+b) Modulating frequency
- ¢} Modulation index
oo d) --Maximum:frequcncy 'deviation

_ 1 ' _
6. Applying a~2~ rate, 4-state convolutlonal code correct errors of two bits with the help of

its trellis diagram., ' : : o ' - [8
7. What is multiplexing and why we need it? Explain FDM hmrarchy in tclephope system f3+5]
What is CRC? Explain 3 bit CRC generator and decoder with example of no error case.  [2+6]

9. Write down the Huffman Algor ithin clearly. Find an efficient code word and calculate
efficiency that can be assign to the symbols using Huffman Algorithm using probabilities
p(x1)=0.5, p(x2) = 0.25, p(x3) = 0.125, p(x4) 0 125, (4+4]

10. Write short notes on: (Any two) : o _ [2x3]

a) Means of Band width utilization
b) Data communication impairments
¢) BBZS '

ek
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/
Define transmission Impairment. Compare analog communication system with digital
communication system with appropriate block diagram for half-duplex mode. ! [4+6]

Explain the linearity and time invariance property of a system with exam'gie. Check
whether the following system is linear, time invariant and causal or not. [5+3]

y(©) =x(t-2)+x(2-1)

. Find the output of LTI system having impulse response h(t)=e™;t>0 to theinput. [8]

J 0 for t<0
x{ )= 1 for O<tsl

L 0 for 1<t

a) ‘What are the advantages of optical fibers over coaxial cable and twisted pair cable? 3]
'b) State Nyquist's and Shannon's channel capacity formula. Find the Capacity of a
channel for a signal with a bandwidth of 3.1 KHz and Signal to Noise ratio of O dB
and comment on 1t, [2+3+3]
5. Encode the bit strearn 1010011001 using NRZ-L, NRZ-1, RZ, Manchester, Bipolar AMI
encoding technique. _ [2x5]
6. a) Define multiplexing with example. Compare synchronous and asynchronous TDM. [3+3}]
b) Generate 2 CRC-3 transmission code and analyze its error detection performance with
example. '
7. Explain the rate of switching and compair circuit switching with packet switching. [2+5]
8. Consider a five symbol source with probability assignment as P(X,)=02,P(X,)=035
P(X,)=0. LP(X)=02P(X;)=0.15. By using -Huffman algorithm, find the source
code for these symbols and determine efficiency of the code. {10]
9. Describe vglth short notes: {any two) : [2%5]

i) HD3S goding

ii) Packet sVitching -

ii1) Designing & codeword of a cg.3 k code with any smitable generati tri
iit) Degigning a codewor ﬁ-""-‘tnb@').b&icﬁe ode wi y,swifable generatton matrix
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Candidates are required to give their answers in their own words as far as practicable.
Attempt Al questions.

The figures in the margin md:care Full Marks.

Assume suitable data if necessary.

. Define anéIOg and digital signal wi-thﬁ-e:-cample. Explain digital communication system

with general block diagram for full-duplex mode. [2+6]

Explain deterministic and random signal with example. Justify whether unit step signal is

energy signal or power signal. [4+4]

Define LTI system. Find convolution between x(t) = u(t) and h(t) u(t) and comment on

the result. [2+5+1]

Why' we need Fourier transform even we have Fourier series? State and explain briefly

about the properties of Fourier transform. [2+6]
Generate a codeword of a ¢(6,3) block code with-any suitable generation matrix, f6]

An audlo srgnal of 10sin1 000xt is used for AM with a carrier of 50sin2000007t. [2+2+2+2]
Calculate.

i) Modulation index

‘i) Required bandwidth

iii) Total power usingload resistance of 800 ohm
iv) Efficiency of AM

For a binary data sequence 1111000111 sketch (a) NRZ-I waveform, (b) AMI waveform,
(¢) RZ waveform and (d) Manchester waveform, [242+42+2]

What is spread spectrum? Explain Frequency Hopping Spread Spectrum and Direct
Sequence Spread Spectrum with its block diagram. [2+6]

A message source generates 8 symbols with the following probabiliﬁes P(xD=1/2,

P(x2) =1/4,P(x3) = 1/8,P(x4) = 1/16,P(x5) = 1/32, P(x6) =1/64,P(x7) = 1/128,P(x8) = 1/128.

Encode the message with variable length binary codes usmg Shammon-Fano procedure
Find the transmission efficiency. (8]

Write short notes on: (any two) [5x2]

iy UTP versus STP
ii) E-Hierarchy versus T-Hierarchy
iii} Convolutional codes.



New Back (2066 & Later Batch)

46 TRIBHUVAN UNIVERSITY _Exam. |
INSTITUTE OF ENGINEERING Level BE | Full Marks ;
Examination Control Division | Programme ; BCT PassMarks |32 |
2073 Shrawan Year/Part | HI/1 Time Jhrs, |

Subject: - Data Communication (CT602)

ANRNENEN

j—

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions.

The figures in the margin indicate Full Marks.

Assume suitable data if necessary.

Draw generic block diagram of digital communication duplex system and expiain each
block. Write down the advantages and d1sadvantages of digital communication over

“analog communication systemn. _ [5+3]

Define LTI system. Compute convolution between two signals x(1)= e *.u(t) (a> 0)and

h(t) =e” u(-t)(a > 0) and plot the resulting signal. [3+6+1]
Check linearity, causality, stability and time invariance characteristics of system
y() = 2x(t+1) . [6)

-4, -Identify and. discuss different data transmission channels How synchronous transrmssxon
5. differs from asynchronous transmission? : [4+4]

5. What is Frequency modulation (FM)? Explain with suitable equations and waveforms. [2+4]

Define multiplexing. Compare the merits and demeriis of synchronous TDM and
statistical TDM method. - [2+6]
What is Data Switching? Clarify the differences between datagram switching and virtual
packet switching. . [2+6]

8. Where convolution codes are used? Describe a convolution codes with ¥; rate. [246]

9.

What do you mean by entropy? Describe linear block coding method with a suitable
example for detection of an error. [2+6]

- 10. Explain the general workmg pnnc1ple of Binary Huffman Coding Algorithm. Design a

Binary Huffman code with a six symbol source with probability assignment

as; P(s))=0.0P(s,) = 0.1, P(s,) = 0.1, P(s,) = 0.4, P(5,) = 0.06 and P(s,) = 0.3 [4+6]

X
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Candldates are reqmred to give their answers in thexr own words as far as practicable.
ArremprAh' questions. : ' :
The figures in the margin indicate Full Marks.

Assume siltable data if necessary

. Describe the Transmlssmn Impdirment_s_ of Data Ceinmunieation system with suitable

examples o - : ' [6]:\'_,

Define stable and unstable systems Test the stablhty of the LTI systems whose impulse
responses are given as (i) h(t) =™ u(t) (ii) h(t) =e Mu(t) E - [2+3+3] .

- Distinguish between energy and power signal with an example Justify whether a signal
x(t)=¢e sl a(t)(a>0)is energy or power signal, : i | {4+4]

. State and explain Shannon-Hartley channel capacity theorem. Briefly discuss about the
mieaSures that are used to characterize the performance of achammel. = [4+4]

Encodc the Bit Stream 101 10001 l 1 0 using the followmg scheme. | -t

oAy RZ
b) NRZI

. | Ej;""}"fManchestér' : .
- What do you mean by muluplexmg? Explain about workmg mechamsm of FDM and -

© TDM. - [2+3+3]
7. Differentiate between circuit switching and packet switching with suitablc diagram. o [6]
8. What are block codes? The generator matrix for a (6,3) block code is shown below
Obtain all code words. _ = [2"'3]
1 00:1711
G=/0 1 0 :11 0
0 0 1 I 01 _
9. What are Hamming codes? Write the propemes of Hammmg codes Visuahze a 3-bit ‘
code words as code vector, Lo [2+4+4]
10. A-message source generates 8 symbols with the followmg probabllmes e

P(X,)=1/2, P(X,) =1/4, P(X;) =1/8, P(X,) = 1/16, P(X)=1/32, P(X,)=1/64
P(X,)=1/128and P(X,)=1/128

- Encode the message using Huffman code.

Lk
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DeSIgn (@) RZ. ®) NRZ-L (c} NRZ- I (d) AMI waveforms for the data sequences of
_._111100011100110 o _ _ - [10]
Define multiplexing and llSt out its apphcattons Draw block dtagram of Frequency R
" Hopping Spread Spectrum transmitter and receiver and explam briefly. . [4+6] o
Differentiate between datagram smtchmg and virtual cirouit sthchmg techmque Dtscuss
packet switching taking example of X. 25 protocol in detail. o : | [5 +5]
. Show the appltoatlon of hammmg dxstance w1th suitable example . | 141
Write short notes on: ' it [3x2]

10,

Candidates are required to give their answers in their own words as far as practicable.
Attempt All questions. '

The figures in the margin indicate Full Marks.

Assume suitable data if recessary. - .

thferenttate between causal and anticausal signals with examples, Determine th i

and energy for a eontmuous time signal of x(t) e'zt u(t)t2 0) o [6+4]
‘Define penod1c and non-periodic signals. Detemnne if the followmg systems are linear,
‘time-invariant, stable and memoryless. : [2+3+3]

a) yt)= [1—e™ ][U(t)] where U(t) is the continuous-time unit step function

b) ylkl=sin(x[k-4])

_Deﬁne LTI system and 1mpuise response For the. given sxgnal x(t) - *u(t)@a>0), find
vand: plot the magnitude and phase spectra. _ , L [2H246]

 Briefly discuss about the measures used to characterize the performance of a channel.

2+2]

State Nyqulst's and Shannon's channel capamty formula. .
: Deﬁne Throughput and Latency. Explain about different types of propagatton '

i} Linear block Codtng S
i) Huffiman loading

dkE
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v The figures in the margin: :nd:care Full Marks
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Candidates are reqtured to gwe thenr answers_m:thelr own words as: far as praeticable

90

Ll

. Def ine nmse Bneﬂy dISCUSS the types o_:_' noise: De ne hermal: fioise. power densxty,
calculate” the thermal noise power density in- Watts/Hz ‘temperature ‘of - 17°C; the

Boitzmann's constant is 1.38x 1072 J/K. ‘What is delay dlstortlon and how can it be: corrected?

Why is di g1tal u'ansrmssmn preferred over: analog transmlssmn" 5

R

: Deﬁne energy and power SIgna,! Check the s1gna1"x(t) =. u{tf) and X 1 .

Powertype B . I e R £ 5

S Def' ine Lmear Stable Tlme Invanant and Causa] system w:th suttable examples PR [4]
A ind the Founer series representat.lon of the half-wave rectified Sinewave., - 4

- Fmd e Fourter transform of the signal’ x(t) ¢,
o denotes the: absolute value of (t) Deﬁne the term_s__
tmpulse response. S SRR

omp e-;the transmlssmn eharaeterlstlcs and
g ty, -ﬂemblllty, _mterference connectivi
-._transmlssmn SR

R .\leen T2 channel-wﬂh.an inter
IR MHz What mgnal to—no1

i 10 How does ATM dtf’fer from ﬁ'arne relay?__:_Wﬁat- are the | _. . o
-~ ATM ‘compared 1o frame relay? _ S : [2+3]

[ L Why ‘is_ source codmg necessary'? leferentlate between fixed Iength codes and vartable

) . length codes. What is the purpose of Huffman's eodmg algorlthm? Explam the géneral”
-working prmctple of the Huffman codlng algortthm : _ _' IO [I+1+1+3] ]

12. Define Dataword ‘and Codeword with suitable example List the error detection and -
correction coding techniques with their apphcatlon case. _ IR [2+4]_

13. Discuss the concept of redundancy in error deteetton and corrt.ctlon Define Hammin ng
distance? Differentiate between Imear tlock codes and cychc codes. = o [1+143]

!- L2 ]
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v Candidates are required to give their answers in their own words as far as practicable.
v Attempt All questions. '
v’ The figures in the margin indicate Full Marks
v’ Assume suitable data if necessary.
1. Explaiz digital communication system with “general block d1agram Explam the
advantages of digital communication system over analog communication systerm. [6+2]
2. Explain the basic properties of systems with examples. : (8]
3. Define unit impulse and unit step function. Obtain the Fourier transform of a single sided
exponential function e™. u(t). Also draw the spectrum. - [2+5+3]
4. Compare guided and unguided transmission media. Calculate the channel capacity haifing
. bandwidth and SNR of 6 kHz and 6 db respectively. [5+3]
. Defme mogdutation. Why is it necessary? Encode the bitstream 10101111000011 using,
EE NRZ RZ, AMI and Manchester coding. _ [4+4]
.6, Explam Quadrature Amplitude Modulation (QAM) with transmitter and recewcr block
o d1agram : 8]
. What are the differences between multiplexing and multiple access? Define Time
D1v1510n multiplexing (TDM) and explain it bneﬂy , [3+5]
. Define sw1tchmg Compare circuit and pocket switching. Draw the X.25 layers and data
formats. [7]
9. Define Information, Entropy and Minimum Hamming Distance with examples. [2+2+2]

10. Define cyclic code. Explain the procedurs for determining code vector for linear block
code. . [3+6]

20
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- Explain with example.

" modulation index (b) Sideband frequencies, (c) Bandwidth requirements, (d) Total power
Idciivered with a load of 75 Ohm. _ : _ T yici

... Explain’ polar, unipolar, -bipo-lar;..and.-- Manchester-::codi;ig' with.example: Encode the bit™
- stream. 101000111011 using all coding mentioned above, : _ {6+4]

. What-is block -code? Design the:code word of a £{6,3) blbck:c'ode with: any. suitable

Candidapes are required to give their answers in their own words as far as practicable.
Attempt AUl questions. . - : '
The figures in the margin indicate Full Marks,
Assume suitable data if necessary. S

Differentiate between digital and analog -data{”t':ommunicétion systems with the help of &
functional block diagrams. Define transmission impairments. 15+3]

Define casuality and stability properties of systems. What are energy and power signals.
o o [3+5]

Define LTI system. Find the convolution between 'x(t) =e " u(t), (a > 0) and h(ty=u(t)  [3+5]
Define bandwidth, throughput, latency, jitter and bit error rate. Differentiate between

-coascial cable and optical fiber. {5+3]
“sDifferentiate: AM-and-F M:based:onmodulation index-and bandwidth:: An: au._dib frequency

ignal' 20sin27.500t" is -used for AM'with a carrier of -60sin2n.10% Calculate: (a)

generation matrix, [2+6]
Describe FDMA with example, Explain the digital hierarchy of T-carriers.. - [5+2]
Write short notes on: | [3x5]

a) Spread spectrum
b) Packet switching -
¢) Cyclic codes

LR L
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Atrempt Ail questions.
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Assume suitable data if necessary.

Defins data represeniation. How can data be represented? Compare and contrast analog
communication system with digital communication system with appropriate block
diagram.

Define deterministic and randor signal with example. Check whether the given system is
linear and time invariant or not. .

i) y(o=log (x ()

iy i) = tx(t)
a) Find the Fourier serics representation of the fuli-wave Tectified Sine wave given
below. _

WV\
s /f\ ._J;t
3R -7 -1 0 T 27 ET

o .'b)};;-i'_:Deterrnine the Fourier transform of the following signal, X(t).

A\X_(t)

| 0 R
a) Briefly describe about transmission characteristics (frequency range, attenuation,
delay and repeater spacing) of twisted pair cable, coaxial cable and optical fiber. '
b) Describe about the factors that determine the performance of a channel?

a) What is line coding? What are the desired properties of a line code? Encode the bit
stream 01001100011 using the following encoding schemes: Unipolar NRZ-L,
Unipolar NRZ-1, Unipolar RZ, Polar NRZ-L, polar NRZ-1, polar RZ, Manchester, and

Aliernate Mark Inversion (AMI)
b) Differentiate between PAM and PWM,

a) Define muitiplexing with example. Compare Synchronous and asynchronous TDM.
b) Bxplain how DSSS (Direct Sequence Spread Spectrum) achieves bandwidth
spreading. :

7. Differentiate between circuit switching and packet switching? Elaborate X.25 switching.

8. a) What is the physical meaning of entropy and mention its equation. What is the

condition for maximum and minimum entropy? Suppose there are 9 balls in a bin. Cut

of the O balls, 4 balls are red, 2 balls are yellow and 3 balls are green. Calculate the -

entropy of the system cach time a ball is picked from the bin,

b) What is the minimum Hamming distance? Differentiate between dataword and
codeword. We need a dataword of at least 11 bits. Find the values of (k) and (n) in the
Hamming code C(n.K) with dmin = 3.

¢) What are cyclic codes? Differentiate between linear block codes and convolutional

codes.

[2+46]

[2+6]

(5]

{3}

[4]
{41

[3+8]
5]
[2+4]

4]
[2+3]
[2+2]

[2+4]

[2+3]
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Assume suitable data if necessary.

What are the advantages of digital cognmunjcation system over analog communication

system? Explain digital communication'system with the help of block diagram.

Define energy and power signals with appropriate mathematical expressions, Determine
whether the following discrete-time (DT) signal is an energy or power signal. Also find

its corresponding energy or power. x[k] = {cos{%&}—l b<k< O

(0, otherwise

a) Sketch output of Linear Time invariant systerm having - impulse response
h(t) = e u(t), for a> 0 and input signal x(t) = u(t) - u(t-2).

b) Find the Fourier Transform of continuous time signal x(t)=e?""! fora>0

a) What is guided . transmission media? What are the advantages of optical fibers over

-coaxial cables:and:twisted pair cables?

b)Y State Ny(iﬁist;‘s"rand’ishaﬁnonﬂs-fcha.nne'l-e?capacit}?f‘-fonnuia. The spectrum of a channel is

in between 3 MHz and 4' MHz. The SNR = 24 dB. Calculate the bandwidth, the
‘maximum channel capacity using Shannon's formula. Then based on Nyquist's
formuia, find the number of signal levels required to reach the .maximum: channel
capacity.

+ - What are the:benefits of'modulation?- Explain -ASK, “ESK:and. PSK. with ‘-Inatﬁ;matical

expression, example and generation circuit. Encode the bit stream ] 001101110 using

[2+6]

[2+6]

3]
[5]

[143)

[2+2]

unipolar, polar (NRZ-I, NRZ-L, RZ, Manchester), bipolar (AMI) encoding techniques. [3+7+6]

a) How can the use of spread spectrum technique provide security against jamming and
interception? List the advantages and disadvantages of spread spectrum.

b) What is FDM? Assume a voice channel occupies a bandwidth of 4 kHz, We need to
multiplex 10 voice channels with guard bands of 500 Hz using FDM., Calculate the
required bandwidth. .

What is switching? Differentiate between datagram switching and virtual circuit
switching, :

are shown in table below. By using the Huffiman algorithm, find the source code for
these symbols and determine the average code-word length and the enfropy of the
source, '

[ Symbol | Probabilities
0.4
0.3
0.15
0.1
0.05

oy |

L

b) Where are the convolution codes used? Describe different types of convolution codes.

%ok . :

[3+2]

[2+3]

- [2+43]
- @) What do you mean by entropy? The five symbols from a source and their probabilities

[1+8]

{2+4]




