Total No. of Questions : 8] SEAT No. :

PE-2569 [Total No. of Pages : 3

[6583j-99
T.E.{E&TC)
DIGITAL COMMUNICATION
(2019 Patiern),(Semester - V) (304181)

Time: 2%2Hours] [Max. Marks: 70
I nstructions to the€andidates:

1)

2)
3)
4)

Q1) a)

b)

Q2) a)
b)

03) a)

b)

Answeér/any ong Question out of Q. No. 1 or Q.2, Q. No. 3 or Q.4,
Q.NO,5 or Q.6'and Q. No.7 Or Q.8.

Neat diagrams must be drawn wherever necessary.

Figuresdo-the right indicate full marks.

Assume-suitable data, if necessary.

Explain M array QAM i1n following terms. [8]
1)" Draw signal space diagram of. 16/~ QAM
11) Comment on Euclidean distance fdrhi6 QAM

Calculate bandwidth requirement and/minimum separation (Euclidean
distance) of signal points il Signal §pace for

i) 16-PSK

ii)) 16-ESK

iii) © 16-QAM.

Given that input bit rate i3,8kbps and bit energy is 1 x 10~ J. (9]

OR

Compare M-ary PSKsand M-ary FSK. [8]
What is OFDM? Draw and Explain block diagram of generation and
reception of thetOFDM. [9]

Draw the block diagram of spread spectrum~digitalcommunication
and explain the various blocks. [9]

A spread spectrum communication systemthag the following parameters.
Information bit duration Tb = 4.095 s, /PN chip duration , Tc = 1
microsecond. Find the processing gain,) What is the number of shift
registers required? Also find the jamming margin if Eb/NO = 10 for
BPSK Scheme. [9]

OR

PT.O.



04) a)

b)

05) a)

b)

06) a)

b)

Draw and explain FHSS spread spectrum system with transmitter and
reciever section. [9]

Design a three stage feedback shift register with proper taps to generate
N=7 PN sequence. Draw the/generator block and if the initial state of
shift register is 100 (from left to right). Find the output sequence. [9]

Define all five)Types of Entropies and Mutual Information in
communication’ system. [8]

Apply Shanhon-Fanho code for following message ensemble and find
coding-¢fficiericy [9]
X KX, x0x, X, X, X, X,]
Pi= [1/4 448 1/16 1/16 1/16 Y4 1/16 1/8 ]

OR

An andlog signal is band-limited to 4 kHz. It isjsampled at the Nyquist
ratedand samples are quantized into 4 levelsoThe quantization levels
Q¢ Q,, Q,, and Q, are independent imessages and have the probabilities
P =P =1/8 and P,=P =3/8, Find the information rate of the source.[8]

A discrete memory less sourde’has an-alphabet of five symbols with
their probabilites shown. Censtruct‘Haffman code and calculate code
efficiency redundancy of Ahe-Code. [9]

Symbol M M M M M

1 2 3 4 5

Probability | 0.4 0719 1v0.16 | 0.15 | 0.10

Q7) a)

[6583]-99

For a systematic linear~block code, the three parity check digits¢;are

given by [9]
C,=d ®d ®d,
C.=d @d,
C.=d ®d,

1)  Construct Generator Matrix

i1) Construct All Code generated by this; matrix
1i1) Determine error correcting capability

iv) Prepare suitable decoding table

v) Decode the received words 0 0 G341 0



b) Define and Explain following tem?{;; [9]
i) Hamming distance . (?/
N
i1) Hamming weight é&'
i11) Code rate L O
iv) Constrai @)Izth."go
S
V) Gener@pol&s@mial
P

08) a) A§Dcy b@code is described by a generator polynomial

.

g(x + XX A [9]

1) ipé)}le codeword using polynomial division rrcl)ggpod for m = 1010
i) E@éign an encoder for systematic code gen@é}tion and explain its

5% orking o
i : : : :
b) prlam Properties of Linear Block bsg,e and-Cyclic Code with example
W S 57 [9)
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