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1058 B.E. (Electronics and Communication Engincering) Eighth Semester

Elective - II & l 
EC-809: Advanced Digital Communicalion 

ime
allowed: 3 Hours

Max. Marks: 50 

TE: Aempt five questions in all, including Question No. I which is compulsory and selecting 
Nro questions from each Part. Use of scientific calculator is allowed. 

X-X-X

(a) Show that for band-limited channel, maximum data rate is 2B symbols/sec. (b) What are the advantages and disadvantages of QAM techniques and also mention its 
applications. 

(c) What is the mathematical model for linear time variant filter channel?(d) Define Nyquist criterion for obtaining zero ISI for band-limited channels. 
(e) Why ve use basis functions to represent any digital modulation technique? (1) Why orthogonality among carriers is important in digital communication system. ) 
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Part- A 
II. (a) Diflerentiate between baseband and bandpass PAM signals. Explain their mathematical 

representation. (5) 
b) Calculate power spectral density of rectangular pulse having amplitude A within 0 toT 

time duration. 
(5) 

II. (a) Show that the signal x(t) = s(1) cos2nfet + stt) sin2nft is a single sideband signai. Where 

3t1) is Hilbert transform which is band limited to B sf H2? (5)

(b) Two quadrature carriers cos2tfct and sin2nfet are used to transmit digital information
over AWGN channel at two different data rates of 10kbps and 100kbps respectively 
.Determine relative amplitude of the two carriers such that SNR for the two channels is 
same. (5) 

IV.(a) Prove that variance of the output of correlator is proportional to the power spectral density 

of noise in A WGN process 
(b) A Matched filter has frequency response

(4)
6) 

. I-e1r
H(f) = - 

j2nf

(i) Determine impulse response h{t). 
Cii) Determine signal waveform 1o which filter characteristics are matched.
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Part-B

caleulate error
V. (a) What is maximum likely hood prineiple and how it is adopted to caleu.

5) 
performance for bank of correlators? 

(b) Develop mathematical model for ML receiver underAWGN channels with IST 

described by a subset of energy signals whose elements are linearly dependent 
(b) State Nyquist criteria for getting zero ISl in communication systems. Explain the 

(6) 

1. (a) Prove that any given set of enerey signals over given timeinterval can be pletely
(4) 

methods by which we can control the ISi.

VII. (a) What should be the condition on earrier frequency to have energy of orthonormal 

4) 

basis function unity?

(c) Explain OFDM system model along with its mathematical representation. 
6) 
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