USN BEC503

Time: 3 hrs. R Max. Marks: 100

Note: 1. Answer any FIVE full questions;: ehodSmg ONE full question fro Wmveach module.
2. M : Marks , L: Bloom’s level , C::Course outcomes. o
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;Module 1 M|L| C

Q.1 | a. | Define Hilbert transform. Mcnnp% its applications. Show thaf a s1gnal gt)y| 6 |L2|COL §
and its Hilbert transform" arg* orthogonal over the entlre time interval
(=00, ). ‘

b. | Using Gram-Schm1dtha orthogonalization proceducer calculate a set| 8 | L3 | CO1
orthonormal basiSifi pctlons to represent the three signals Si(t), Sx(t) and
S3(t) shown in:F 1g*‘§‘1 (b). Also express each.of these signals in terms of the |

set of basis functlons

c. | Describe the correlation receiver with th@ neat diagrams and’ the*»maxunum -1 6 |L2|CO1
likelihood decoder >

&

it
&

Q2 |a. Expresm}band pass signal s(t).1 in éganomcal form. Repmsent the in phase and | 6 12 co1
quadgature components of e@andpass signal s(t)

4,

b. Determme pre-enveloj%jé@ and complex — envelope of the signal shown in | 6 | L3 "COII'

B "c,"w -;C -Seaw = gc'w fe Fetw ’,&
v Fig.Q2(b)

c. | Discuss the qp;‘é”fatfi@n of matched filter receiver with necessary diagram. 8 | L2 COI
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Module -2 & o,

the following probabilities.. .
1 11 111 1
S={s; 8,85 5485 55 8,}, P={—, A e
5y 8 8 5 8 ff} {3 27’3 992727}
Construct the bmary and ternary code using Huffman encoding procedure.
Find its efficienicy and redundancy.

Q3 Describe the generation and reception of BPSK sign@;"with a necessary | 10 | L3 | CO2
equation and constellation diagram. :
.
The binary sequence 1100100010 is applied to the:DPSK transmitter - 6 | L2|CO2
(i) Sketch the resulting waveform at the transmitter output ‘
(i) Applying this waveform to the DPSK receiver show that in the absence
of noise, the original binary sequence is reconstructed at the réceiver
output. E,
; e s o i
Explain M-ary QAM. Mentionits. advantage over M-ary PSK system. Obtain | 4 | L2 | CO2
the constellation of QAM forMe=4 and draw signal space diagram.
Q4 Derive the expressiq% “for error probability ofBFSK using coherent | 8 | L3 | CO2
detection. e
. L
Binary data arétransmitted over a microwave-link at the rate of 10° BPS and | 6 | L2 | COZ
PSD of noise at the receiver is 10" watts/Hz. Compute the average carrier
power req%}red to maintain an average probability of error P < 107 for the
following cases : W
(i) . Binary PSK using coherent detection
(i) “DPSK G
Note : take erfc(2.63) =2 x 10* Q(3.7)= 10
With a neat block diagramoutline the generation and coherent detection of | 6 | L2 | CO2
QPSK signal. Sy Y 5.
, Module - 3 ;
| Q5 |a. Briefly discuss’ entropy and infofmation rate. Derive the expression of | 6 | L2 | CO3
average information content ofmg zé‘i%memory source,” S
An international Morse code uses a sequence of symbols of dots and dashes | 6 | 1.3 CO3
to transmit letters of English alphabet. The dash.is represented by a current
pulse of duration 2 msécgf"‘nd dot by a duration.of 1 msec. The probability of
.dash is half that of dot. Cénsider 1 msec duration of gap is given in between
symbols. Calculate.: et
() Self informationi of a dot and a dash
(i) An average information cont xitn@‘f a dot-dash code
(iii) Average rate of informatio
ojxm # WY
An information source produces a sequence of independent symbols having | 8 | L3 | CO3
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OR R
Q.6 | a. | Define mutual information. Derive the expression forwxﬁutual information | 6 L2 €o3
and joint entropy interms of probabilities. ' S
b. | For the JPM given below compute 1nd1v1dua 1ty H(X), H(Y), H(X, Y), 7 ‘L3" CO3
H(X/Y), H(Y/X). : ‘
005 0 02 005]
0 01 01 0 [v%
P(X,Y)= e O4
0 0 02 0,%%
0.05 0.05 OW* @%
@XF& > T
c. | A binary symmetrlc ch 7 | L3 | CO3
probabilities of P(x
Determine : 3
i) H(X), H(Y) H(X, Y), H(Y/X), H(X/Y ) and I(X,Y)
i) Channei%‘ﬁpamty
111) Channel efficiency and redund&my
7 Module—4 A, |
Q.7 | a. | Calculate the generator m G and parity check n@ﬁ’frlx Hfora lme&;ﬁbck 4 | L3|CO4
code with matrix H fmwhnear block code w1tl%nmmum distance t};;ree and o N
a message block size of gight bits. MQ” r ‘““‘“m
- . =N £
b. | Draw the gene?%‘“ﬁlock diagram of sfyn%rome calculation %ﬁ‘%lt for cyclic | 6 | L2 CO4
codes and explﬁ% its operation.
For a syatematlc 7,4 hnear biock code the parlty 10|13 | COo4

o

Pt et OO b

S
1) Calculéi;e all posmble valid’ é e-vectors
(i) Drawthe corresponding encoding circuit
(iii) A single error has occurfed in each of these recelved vectors. Detect
and correct those errors:.
a)Ra=[0111F IO}w’b)RB-[lO 11100] ¢)Rc=[1010000]
(iv) Draw syndrome calculatlon circuit.

3 of4




OR

1Q38

The generator polynom1al for a (15, 7) cyclic code is

g(x)——1+x +x0+x +x° 1

(i) Compute the code = vector is systematic form. £or the message
D(x) =x>+ X +x* i

(ii) Assume that the first and last bit of the code cctor V(x) for
D(x) = x* + x> + x* suffer trg.nsmxsslon errors. Calculate Wthe
syndrome of V(x). \

CO4 |

L2

CO4

100101
G=01011€)
0010 %“a

Calculate : i) All% de vectors
11)%11“ihe hamming weights and;@d}stances
. 111) Minimum weight parity qheck matrix

@ 1v) Draw the encoder ClI'CLllt For ‘the above codes.

L3

CO4

e “"?;AW

Module - 5

Q9

Descn‘tl)e decoding of convolutmn codes using viterbt.al;
suitable example. = :

10

L2

CO5

Consider the convolutf‘é%?f of encoder shown i Fig. 9(b) The e@de is
systematic 1) Represents the state dlagram 11) Relate the code tree
iii) Calculate the endoder output produced by ﬁhe message sequence 10111
iv) Verify the output using time-domain approach i

10

L3

COs

-~| Ilustrate recursive:s’

tematlc convolution codes with a suitable example.

L2

CO5

.| Consider a (3,1;.2)

convolution encoder with g = 110, g = (101),
g=111. . Y
6 Encodﬁi block diagram
(i)  State table
(ii1) State transition table
(iv)  State diagram =
(v)  Compute encoder. output traversing through the state diagram for
input message sequence of (11101)
(vi) Draw the code trellis and obtain the output of the encoder for the
same mpwt sequence of (11101).

L3

CO5s

de e e % %
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