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                                 Register Number:………….….                 

                                       M.E  DEGREE EXAMINATIONS: JAN 2015 

(Regulation 2014) 

First Semester  

COMMUNICATION SYSTEMS 

      P14COT102: Advanced Digital Communication Techniques 

Time: Three Hours Maximum Marks: 100 

Answer all the Questions:- 

PART A (10 x 1 = 10 Marks) 

1. If the baud rate of 8-PSK signaling scheme is 245 M symbols/sec, then its bit rate is…….  [K 3] 

 a) 735Mbps  b) 1950Mbps  

 c) 30.63Mbps d) 253Mbps  

2. Consider the following statements. 
1. The average energy of PSK scheme is εg /2. 

2. The average energy of QAM scheme is (M-1)εg /3. 

3. The average energy of bandpass PAM scheme is (M2-1)εg /3. 

4. The average energy of baseband PAM scheme is εg /3. 

Which of these statements are correct? 

[K 2] 

 a) 1,3                      b) 2,4                  

 c) 1,2 d) 1,4  

3. Consider the following statements. 
 
1. The spectrum of the output signal of a matched filter with the matched signal as input is, 

except for a time delay factor, proportional to the power spectral density of the input signal. 

2. The output signal of a Matched filter is proportional to a shifted version of the 

autocorrelation function of the input signal to which the filter is matched. 

3. The output Signal to Noise Ratio of a Matched filter depends only on the ratio of the signal 

energy to the power spectral density of the white noise at the filter input. 

4. The maximum output SNR of matched filter is E/N0.  

Which of these statements are correct? 

[K 2] 

 a) 1,3                      b) 2,4                  
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 c) 2,3 d) 1,4  

4. Consider the following statements. 
 
1. M-ary PSK and M-ary QAM have similar spectral and bandwidth characteristics. 

2. In an AWGN channel, M-ary QAM outperforms the corresponding M-ary PSK in error   

    performance for M<4.  

3. Coherent M-ary PSK schemes require considerably more complex equipment than coherent    

    binary PSK schemes for signal generation or detection. 

4. Bit error rate for all the systems increases with increasing value of Eb/N0. 

Which of these statements are correct? 

[K 3] 

 a) 1,4 b) 1,3  

 c) 3,4 d) 2,4  

5. The DPSK receiver output for the sequence 0 0 π π 0 π 0 π is………. [K 3] 

 a) 1 1 0 1 0 0 0 0 b) 0 0 1 1 1 1 0 1  

 c) 0 0 0 0 0 1 1 1 d) 1 0 0 0  1 1 1 1  

6. The average probability error of DPSK system is……..    [K 1] 

 a) Pe =1/2 exp (- Eb / No)                      b) Pe =erfc (Eb / No)
1/2  

 c) Pe =1/2 exp (Eb / No)                         d) Pe =1/2 ep (No/Eb )
1/2.  

7.  Match list I (specific linear block codes) with list II (minimum distance -dmin) and select the 

correct answer using the codes given below. 

List I List II 

A. Repetition code 1. n/2 

B. Hamming code 2. 7 

C. Hadamard code 3. n 

D. Golay code (23,12) 4. 3 

Codes: A B C D 

(a) 2 1 3 4 

(b) 3 4 1 2 

(c) 2 3 4 1  

(d) 3 1 2 4 

[K 1] 

8.  Which of the following is the g(x) for a (15,11) code ? [K 3] 

 a) 1+x2+x3                                       b) x+x3+x4                                

 c) 1+x3+x4                      d) 1+x+x5  

9. The following items consist of two statements, one labeled as the “Assertion (A)” and the 

other as “Reason (R).  Examine those two statements carefully and select the answers to these 

[K 3] 
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items using the codes given below: 

Assertion (A)   :        The asymptotic coding gain  achievable with Ungerboeck  codes   

                                  increases with the number of states in the Convolutional encoder. 

Reason (R)     :          Improvements in the order of 6dB require codes with a very large   

                                   number of states.  

 a) both A and R are individually true and 

R is the correct explanation of A 
b) both A and R are individually true but R is 

not the correct explanation of A 
 

 c) A is true but R is false d) A is false but R is true.  

10. Convolutional codes for which  a feed forward does not exist are called…… [K 1] 

 a) recursive systematic convolutional 
codes 

b) catastrophic convolutional codes  

 c) recursive convolutional codes d) systematic convolutional codes  

 

PART B (10 x 2 = 20 Marks) 

11. Illustrate the concept of  memoryless channel. List two memoryless digital modulation 
methods. 

[K 3] 

12. Draw the phase trellis for CPFSK with h=1/2. [K 2] 

13. Compare and contrast band limited and power limited signaling schemes. [K 4] 

14. Draw the structure of correlation receiver with N correlators. [K 2] 

15. Relate multi-h CPM with constant h CPM. [K 1] 

16. Express the union bound on probability of error of ML detection in terms of Q function. [K 2] 

17. Compare soft decision decoding and hard decision decoding. [K 2] 

18. Construct the generator matrix G for a (5,1) repetition code. [K 2] 

19. Define rate-compatible punctured convolutional codes and cite examples for it.          [K 2] 

20. Calculate the asymptotic coding gain of the channel for the following two channels. 

i) Binary symmetric channel           ii) Binary input AWGN channel 

Consider a rate-1/2, constraint length-7 convolutional code with free distance dfree = 10 for the 
above calculation. 

[K 3] 

 

PART C (6 x 5 = 30 Marks)  

21. Estimate the power spectral density of a digitally modulated signal with finite memory 

with necessary equations. 

 
 
 
  

 [K 3] 
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22. A binary digital communication system employs the signals  
   s0(t) = A  0≤ t≤ T  
   s1(t)  =0   0≤ t≤ T  

for transmitting the information. This is called on-off signaling. The demodulator cross 
correlates the received signal r(t) with s(t) and samples the output of the correlator at t+T.  
i)Determine the optimum detector for an AWGN channel and the optimum threshold, 
assuming that the signals are equally probable. 
ii)Determine the probability of error as a function of the SNR. How does on-off signaling 
compare with antipodal signaling? 

 [K 3] 

23. Determine the optimal detection rule for binary antipodal signaling and binary 
orthogonal signaling. 

 [K 2] 

24. Determine the states Sn of the binary CPM scheme and sketch the phase tree and state 
trellis. Given: modulation index h = ¾ and a partial response pulse with L = 2.  

 [K 3] 

25. A (6,3) systematic linear block code encodes the information x=(x1,,x2,x3) into codeword 
c=(c1,c2,c3,c4,c5,c6), such that c4 is a parity check on c1 and c2, to make the overall parity 
even (i.e., c1 XOR c2 XOR c4=0). Similarly c5 is a parity check on c2 and c3, and c6 is a 
parity check on c1 and c3. 

i) Determine the generator matrix for this code. 
ii) Find the parity check matrix for this code.    

 [K 3] 

26. Explain the principle of Turbo code with necessary block diagrams and equations.  [K 3] 

 
PART D (4 x 10 = 40 Marks) 

27. Derive the probability of error for power limited signaling scheme.  [K 2] 

 

28. Examine the optimal detection of orthogonal and biorthogonal signals and derive their 
error probability. 

 [K 3] 

 

29. i) Construct the (7,4) linear code word for the generator polynomial g(D) =1+D2+D3 for   
    the message bits 1001 using systematic encoding rule. 
 

(5) [K 3] 

 ii) Discuss about LDPC codes. (5) [K 2] 

 

30. A convolutional code is described by 
g1 = [1  0  1],  g2 = [1  1  1],  g3 = [1  1  1] 

i) Draw the encoder circuit corresponding to this code.   

ii)  Draw the state-transition diagram of this code. 

iii)  Draw the trellis diagram for this code. 

iv) Find the transfer function and the free distance of this code. 

 

(2) 

(2) 

(2) 

(4) 

[K 3] 

 

************ 


