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
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Fifth Semester B.E./B.Tech. Degree Exammatlon June/July 2025
Digital COmmumcatlon
Time: 3 hrs. ¢ S Max Marks: 100
Note: Answer any FIVE full quesnons, choosmg ONE full quesnon ﬁom each module.

Module-l

1 a. Explain generation and detection of BPSK with necessary ﬁgures and equations. (08 Marks)
b. An FSK system transmits bmary data at a rate of 10° bits/sec. Assuming channel noise is
AWG with zero mean and. power spectral density 2 X 10'20 watts/Hz. Determine the average
probability of error. Assume coherent detection and. (amplltude of received sinusoidal signal

for both symbol 1 and O tobe 1.2 microvolt. (Take’ erf (3)=10.99998). (06 Marks)
c. With Geometric 1epresentat10n and expressions, explaln 16-QAM. (06 Marks)
) OR\/*' ,
2 a. Draw the block- dlagram of QPSK Transmltter and receiver and explain the operation.
/ (08 Marks)
b. A bmary/ data stream 0010010011 needs to be transmitted using DPSK technique. Prove that
the detected sequence remains mvarlant with the choice of 1n1t1al bit. (08 Marks)

c. In a digital communication system the bit rate is.| Mbps and carrier frequency of
transmission is 100 MHz. Find the symbol rate of; transmlssron and bandwidth requirement

of the channel in 16-ary PSK system. I PEN 4 (04 Marks)
/\/fo,‘ ck"' ) 4

3 a. Explain the Geometric’ representatlon of set\of M ener, gy 51gnals as lmear combinations of
Vo
N- orthonormal ba51s functions for N = 2 and M = 3 with necessary figures and expressions.

(10 Marks)
b. Two functlons Sl(f) and Sy(t) are glven in F1g Q3(b) for an’ mterval 0 <t <T seconds. Using

Gram —Schmldt procedure, express these functions i m terms of orthonormal functions. Also

sketch ¢1(t)and d,(t) ) L
ASIE) Q
A»:-‘" )
— >t < ( © T T
N\ £ . 2 T
&9 A« Fig Q3(b) (10 Marks)
R4 ¢+ OR
4 a. Discuss conversion of the.continuous AWGN channel into a vector channel. (10 Marks)
b. What is correlative codmg‘? Explam Duobinary signaling scheme with necessary figures.
(10 Marks)
Module-3
5 a. With a neat blocl\ dlagram explain the model of spread spectrum Digital communication
system. . (08 Marks)
b. Define processmg gain, probability of error and anti-jamming characteristics (ie Jamming
Margin)©f DS-SS system. (06 Marks)
c. Writefsh\d\rt notes on Psendonoise sequence. (06 Marks)

1of3



21ECS1

OR Qs
Explain the working of FH/MFSK transmitter and 1ece1ver w1th neat block diagram.
{ (08 Marks)
Explain CDMA based on 1S-95, Forward link. /9. (06 Marks)

In a direct sequence, spread-spectrum 1nodulat1on it is required to have a jamming margin

E,
greater than 26dB. The ratio —is set at 10 Determme the mmlmum processmg gain and
0 b

the minimum number of stages requiréd to generate the maximum length sequence.

< ;\ , & (06 Marks)
Mﬂﬂgl &/
Define self information, average rnfonnatlon 1nformat1on rate and coding efficiency.
e y (04 Marks)

Refer the state dlagram of the Markov source shown m F1g Q7(b). Find : i) probabilities of
the state ii) Entropy of each state iii) Entropy of the source.

4 / v;‘ F1g Q7(b) /f“;‘ (10 Marks)
For four symbols S1, Sz, S3 and S4>hav1ng probabllmes of occurrence g1ven by 0.1, 0.2, 0.3
and 0.4. Construct a code usmg Shannon- Fane encodmg algorlthm and ﬁnd the efflmency
of coding. ’ &/3 /»f (06 Marks)
&2 5 ~ C (
, OR R P
A discrete memoryless source has an alphabet X = {xl,/{(z,' X3, X4}. It is known that
P(x;) = 04, P(xz) 0.3, P(x3) = 0 2 and P(x;) = 0\1 Find H(x) and show that
1(x1, X2, X3, X4)> H(x) v (04 Marks)
A source produces six symbols xl,kz, X3, X4, X5 and“Xe wrth probabilities 0.3, 0.25, 0.20,
0.12, 0.08, 0.05. Construct Bmary Huffman code Flnd efficiency of coding and draw

decrsron tree P\ (10 Marks)
Explam ifi brief, the methods of controllmg errorS/ types of errors and types of codes.
5 , Y (06 Marks)

y)

S 3 R Module-S
“.Consider a linear block code with n = 67and k = 3. The check bits of this code are derived
using the discrete; relations given below Take D=[00 1]

Co= d1@dy S e
Cs= d]@d2®d3 - K
Co=dr®ds ¢

i) Find Generator matux G
ii) Find all the code-w01ds of the linear block code
iii) Find the error detecting and error correcting capabilities of the code. (08 Marks)
Consider a single error correcting code (Hamming code) for a message block of size equal
to 11. How many check bits are required? Find a parity check matrix for this code. (08 Marks)
Draw the synd1ome calculator circuit for a (7,4) single error correcting code. (04 Marks)
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1 . 6.9 ¢ . .
10 a. Refer the code rate r = Eand constraint length k = 3 convolution encoder shown in

Fig Q10(a) below. Find C for the message m = {1 1,0, 1} using Tlme domain approach
and transform domain approach.

Flg Q] O(a) (10 Marks)
b. For the convolutlon encoder shown 1n Fig Q10(b), draw the state diagram, tree diagram and
ﬁl’ld dfree ' ‘V . o W

o & o

\ ~ FigQ10(b) | hd (10 Marks)
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