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01 – Digital Communication Systems and coding 

methods 
Marks:- 18 

Content of Chapter:- 

1.1 Elements of Digital Communication system with its block diagram: source, channel. Transmitter, receiver 

etc.  Advantages and Disadvantages of digital communication. 

1.2 Communication channel types and their Characteristics (bit rate, bandwidth, repeater distance) 

applications, and Channel modeling, channel noise, applications. 

1.3 Concept of Entropy, Information rate, Channel capacity: Hartleys law, Shannon Hartleys theorm, Source 

coding, Huffman coding 

1.4 Channel coding : error, causes of error and its effect ,error detection 

1.5 Line coding: classification of line codes uni polar, Polar Non return to zero(NRZ) and Return to zero(RZ), 

BNRZ, Manchester, AMI 

 
1. Advantages of digital communication are 
a) Easy multiplexing 

b) Easy processing 

c) Reliable 

d) All of the mentioned 

 Answer: - Option d  
 Explanation: - Advantages of digital communication are easy multiplexing, easy processing, reliable 

2. Bit rate is expressed in the terms of  

A) bps  

B) bits 

C) Sec 

D) Bauds 

Answer: - Option A 
Explanation: - bit rate refers to the per-second measurement of data that passes through a 

communication 

3. The conventional method of communication uses analog signals, which suffers from _______  
a. Distortion 
b. Interference 
c. Security breach 
d. All of the above 
Answer: - Option d 
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Explanation: - The conventional methods of communication used analog signals for long distance 
communications, which suffer from many losses such as distortion, interference, and other losses 
including security breach. 
 
4. The advantages of digital communication are _______  
A. Effect of noise, distortion & interference is less 
B. Reliable 
C. Error detection & correction is possible. 
D. All of the above 

Answer: - Option D 
Explanation: - The advantages of digital communication are Effect of noise, distortion & interference is 
less, reliable error detection & correction is possible 
 
5. Input transducer of a digital communication system converts ________ 
A. Physical quantity into electrical quantity 
B. Electrical quantity into physical quantity 
C. Analog into digital 
D. Digital into analog 

 Answer: - Option A 
 Explanation: - Generally input transducer converts physical quantity into electrical quantity 
 
6. Output transducer of a digital communication system converts ________ 
a. Physical quantity into electrical quantity 
b. Electrical quantity into physical quantity 
c. Analog into digital 
d. Digital into analog 

  Answer: - Option b 
  Explanation: - Generally output transducer converts electrical quantity into physical quantity 
 
7. ADC converter in a digital communication system converts ________ 
a. Physical quantity into electrical quantity 
b. Electrical quantity into physical quantity 
c. Analog into digital signal 
d. Digital into analog signal 

  Answer: - Option c 
  Explanation: - ADC converter converts Analog into digital signal 
 
8. DAC of a digital communication system converts ________ 
a. Physical quantity into electrical quantity 
b. Electrical quantity into physical quantity 
c. Analog into digital signal 
d. Digital into analog signal 

  Answer: - Option d 
  Explanation: - DAC converter converts digital into analog signal 
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9. Source encoder is used to __________ 
a. Compress the data into minimum number of bits 
b. Effectively utilizes the bandwidth 
c. Remove the redundant bits 
d. All of the above 

   Answer: - Option d 
Explanation: - Source encoder is used to compress the data into minimum number of bits, effectively  
utilizes the bandwidth, remove the redundant bit. 
 
10. Channel encoder is used to __________ 

a. Compress the data into minimum number of bits 
b. Effectively utilizes the bandwidth 
c. Remove the redundant bits 
d. Coding for error detection. 

      Answer: - Option d 
      Explanation: - Channel encoder is used to Coding for error detection. 

 
11. Channel decoder is used to __________ 

a. Do error detection & correction 
b. Effectively utilizes the bandwidth 
c. Remove the redundant bits 
d. Coding for error detection. 

Answer: - Option d 
Explanation: - Channel decoder is used to Coding for error detection 

 
12. Source decoder is used to __________ 

a. Compress the data into minimum number of bits 
b. Effectively utilizes the bandwidth 
c. Remove the redundant bits 
d. Recreates the source output. 

Answer: - Option d 
Explanation: - Source decoder is used to recreates the source output 

 
13.  ___________ is a measure of average information 

a. Entropy 
b. Information rate 
c. Channel capacity 
d. None of the above 

  Answer: - Option a 
     Explanation: - Entropy is defined as a measure of average information 

 
14. _________ is a rate at which memoryless source is emitting data 

a. Entropy 
b. Information rate 
c. Channel capacity 
d. None of the above 

Answer: - Option b 
   Explanation: - Information rate is a rate at which memoryless source is emitting data 
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15. The probability of the rate of maximum reliable transmission of data is called as ______ 
a. Entropy 
b. Information rate 
c. Channel capacity 
d. None of the above 

Answer: - Option c 
Explanation: - The channel capacity, C, is defined to be the maximum rate at which information can be 

transmitted through a channel.  
 

16. A source from which the data is being emitted at successive intervals, which is independent 
of previous values, can be termed as ________ 

a. Discrete memory source 
b. Discrete memoryless source 
c. Analog source 
d. Both A and B 

Answer: - Option b 
Explanation: - The discrete memoryless source (DMS) has the property that its output at a certain time 
does not depend on its output at any earlier time.  

 
17. The maximum rate at which information can be transmitted over a communications channel 

of a specified bandwidth in the presence of noise is stated by ________ 
a. Hartley‟s theorem 
b. Nyquist‟s theorem 
c. Shannon–Hartley theorem 
d. Huffman‟s coding 

Answer: - Option c 
Explanation: - In information theory, the Shannon–Hartley theorem tells the maximum rate at which 
information can be transmitted over a communications channel of a specified bandwidth in the 
presence of noise. 

 
18. If the input data is not same as the received output data. This mismatched data is called as 

____ 
a. Non-error data 
b. Error  
c. Both A and B 
d. None of the above 

Answer: - Option b 
Explanation: - The data can be corrupted during transmission (from source to receiver). It may be 
affected by external noise or some other physical imperfections. In this case, the input data is not same 
as the received output data. This mismatched data is called “Error”.  
 
19. Find CRC for the data blocks 100100 with the divisor 1101. 

a. 101 
b. 110 
c. 111 
d. 001 

Answer: - Option d 
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Therefore, the remainder is 001 and hence CRC for data is 001. 

 
20. Find the checksum for the data blocks 10011001, 11100010, 00100100, 10000100 

a. 11001110 
b. 11011010 
c. 11011011 
d. 11001101 

  Answer: - Option b 

  Explanation: - all the segments are added and the result is obtained as- 

 10011001 + 11100010 + 00100100 + 10000100 = 1000100011 

 Since the result consists of 10 bits, so extra 2 bits are wrapped around. 

 00100011 + 10 = 00100101 (8 bits) 

 Now, 1‟s complement is taken which is 11011010. 

 Thus, checksum value = 11011010 
 

21. If 7-bit hamming codeword received is 1011011. Assume even parity. State whether received 
codeword is correct or incorrect? Locate the bit in error if any. 

a. Correct, no bit in error 
b. Incorrect, bit-6 in error 
c. Incorrect, bit-5 in error 
d. Incorrect, bit-7 in error 

   Answer: - Option c 
   Explanation: - The received data is 1101101 
       2k -1 >= m+k ,  

23 – 1 >= 4+3 , 7=7  
C1=1011 ---- Odd  
C2 = 1001 --- Even  
C4 =1101 -- Odd  
Bit error = 1+4 = 5  
The correct data 1001011 
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22. Which of the following is an error correcting technique? 
a. Parity checking 
b. Cyclic redundancy check (CRC) 
c. Longitudinal redundancy check (LRC) 
d. Huffman coding. 

Answer: - Option d 
Explanation: - Linear Block Codes are linear block codes, convolution codes, hamming Codes, BCH 
codes, cyclic codes 

 
23. Parity check is also called as _______ 

a. Parity checking 
b. Cyclic redundancy check (CRC) 
c. Longitudinal redundancy check (LRC) 
d. Vertical redundancy check (VRC) 

Answer: - Option d 
   Explanation: - Parity check is also called as Vertical redundancy check (VRC) 

 
24. A ________ code is a linear (n, k) block code with the property that every cyclic shift of a 

codeword results in another code word 
a. Parity checking 
b. Cyclic redundancy check (CRC) 
c. Longitudinal redundancy check (LRC) 
d. Huffman coding. 

  Answer: - Option b 
    Explanation: - A  Cyclic redundancy check (CRC)code is a linear (n, k) block code with the property 

that  every cyclic shift of a codeword results in another code word 
 

25. Calculate the longitudinal redundancy check if the data is 11100111, 11011101, 00111001, 
10101001 

a. 10101111 
b. 10100101 
c. 10101010 
d. 10101011 

Answer: - Option c 
Explanation: - 11100111 11011101 00111001 10101001 

      11100111 
      11011101 
      00111001        
      10101001 
   -------------------- 
      10101010 

The data will ready to transmit is, 
11100111 11011101 00111001 10101001 10101010 
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26. What are redundancy bits? 
a. The difference between number of bits of the actual data sequence and the transmitted bits 
b. The number of zeros in any data information 
c. The number of ones in any data information 
d. Number of bits transmitted in one second. 

 Answer: - Option a 
 Explanation: - Redundancy bits is the difference between number of bits of the actual data sequence 
and the transmitted bits 

 
 

27. Properties of line coding are________ 
a. As the coding is done to make more bits transmit on a single signal, the bandwidth used is 

much reduced. 
b. Error detection is done and the bipolar too has a correction capability. 
c. Power density is much favourable. 
d. All of the above 

      Answer: - Option d 
    Explanation: - Properties of line coding are  the coding is done to make more bits transmit on a   

single  signal, the bandwidth used is much reduced, error detection is done and the bipolar too has a 
correction capability, power density is much favourable. 

 
28. Which of the following is the unipolar NRZ output waveform of following given signal? 

 
a.  

 
b.  

 
c.  

 
d.  

 
Answer: - Option a 
Explanation: - In this type of unipolar signaling, a High in data is represented by a positive pulse called 
as Mark, which has a duration T0 equal to the symbol bit duration. A Low in data input has no pulse. 
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29. Which of the following is the unipolar RZ output waveform of following given signal? 

 
a.  

 
b.  

 
c.  

 
d.  

 
Answer: - Option b 
Explanation: - In this type of unipolar signaling, a High in data, though represented by a Mark pulse, 
its duration T0 is less than the symbol bit duration. Half of the bit duration remains high but it 
immediately returns to zero and shows the absence of pulse during the remaining half of the bit 
duration. 

 
30. Which of the following is the Polar NRZ output waveform of following given signal? 

 
a.  

 
b.  

 
c.  

 
d.  

 
Answer: - Option c 
Explanation: - In this type of Polar signaling, a High in data is represented by a positive pulse, while a 
Low in data is represented by a negative pulse.  
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31. Which of the following is the Polar RZ output waveform of following given signal? 

 
a.  

 
b.  

 
c.  

 
d.  

 
Answer: - Option d 
Explanation: - In polar RZ,  for a Low input, a negative pulse represents the data and the zero level 
remains same for the other half of the bit duration.  
 

32. Which of the following is the Bipolar RZ output waveform of following given signal? 

 
a.  

 
b.  

 
c.  

 
d. . 

 
Answer: - Option d 
Explanation: - In Bipolar RZ, For a 1, the voltage level gets a transition from + to – or from – to +, having 
alternate 1s to be of equal polarity. A 0 will have a zero voltage level. 
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33. The process of coding multiplexer output into electrical pulses or waveforms for 
transmission is called 
 a. Line coding 
 b. Amplitude modulation 
 c. FSK 
 d. Filtering  

      Answer: - Option a 
Explanation: - The process of coding multiplexer output into electrical pulses or waveforms for   
transmission is called line coding 
 

34. For a line code, the transmission bandwidth must be  
 a. Maximum possible 
 b. As small as possible 
 c. Depends on the signal 
 d. None of the above  

          Answer: - Option b 
         Explanation: - For a line code, the transmission bandwidth must be as small as possible. 
 

35. In polar RZ format for coding, symbol ‘0’ is represented by  
a. Zero voltage  
b. Negative voltage  
c. Pulse is transmitted for half the duration  
d. Both b and c are correct  

       Answer: - Option b & c 
Explanation: - In polar RZ format for coding, symbol „0‟ is represented by negative voltage pulse is 
transmitted for half the duration  
 

36. The format in which the positive half interval pulse is followed by a negative half interval 
pulse for transmission of ‘1’ is  
a. Polar NRZ format  
b. Bipolar NRZ format  
c. Manchester format  
d. None of the above  

       Answer: - Option  c 
Explanation: - The format in which the positive half interval pulse is followed by a negative half 
interval pulse for transmission of „1‟ is Manchester format. 
 

37. Alternate Mark Inversion (AMI) is also known as  
a. Pseudo ternary coding  
b. Manchester coding 
c. Polar NRZ format  
d. None of the above  

       Answer: - Option  a 
Explanation: - Alternate Mark Inversion (AMI) is also known as Pseudo ternary coding  
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38. The advantage of using Manchester format of coding is  
a. Power saving  
b. Polarity sense at the receiver  
c. Noise immunity  
d. None of the above 

      Answer: - Option a 
Explanation: - Power saving is the advantage of using Manchester format of coding.  
 

39. The maximum synchronizing capability in coding techniques is present in  
a. Manchester format  
b. Polar NRZ  
c. Polar RZ 
d. Polar quaternary NRZ  

      Answer: - Option a 
Explanation: - The maximum synchronizing capability in coding techniques is present in 
Manchester format. 
 

40. In Huffman coding, data in a tree always occur? 
a) roots 
b) leaves 
c) left sub trees 
d) right sub trees 
Answer: - Option b 
Explanation: - In Huffman encoding, data is always stored at the leaves of a tree in order to 
compute the codeword effectively. 

  
41 Random variables give relationship between _____ 
 a) Two random events 
 b) Probability of occurence of two random events 
 c) Random event and a real number 
 d) Random event and its probability of occurrence 
 Answer: c 
 Explanation: A random variable gives a functional relationship between a random event and a real 

number. 
  

42 The distribution function of random variable is 
 a) P(X less than or equal to x) 
 b) P(X greater than or equal to x) 
 c) P(X less than x) 
 d) P(X greater than x) 
 Answer: a 
 Explanation: The distribution function of a random variable is the probability that the value taken by the 

random variable is lessthan or equal to the real number x. 
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43 The distribution function of -(infinity) and (infinity) is _____ 
 a) 0 and 1 
 b) 1 and 0 
 c) Both 0 
 d) Both 1 
 Answer: a 
 Explanation: F(minus infinity) is 0 and F(infinity) is 1. 
  
44 The value of the probability density function of random variable is 
 a) Positive function 
 b) Negative function 
 c) Zero 
 d) One 
 Answer: a 
 Explanation: The probability density function is always greater than 0. It is a non negative function with 

the area of 1. 
  
45 Which gives the measure of randomness of the random variable? 
 a) Mean 
 b) Variance 
 c) Standard variance 
 d) Pdf 
 Answer: b 
 Explanation: Variance gives the randomness of the random variable. It is the difference between the 

mean square value andsquare of the mean. 
  
46 Random process is a function of ______ 
 a) Random event and time 
 b) Random event and frequency 
 c) Random event and real number 
 d) None of the mentioned 
 Answer: a 
 Explanation: Random process is a function of two variables: a random event and its time of 

occurrence. 
  
47 Least Squares Estimation minimizes 
 a. summation of squares of errors 
 b. summation of errors 
 c. summation of absolute values of errors 
 d. All 
 Answer : A 
 Explanation: Least Squares Estimation minimizes summation of squares of errors 
  
48 A random process is called as stationary in strict sense if 
 a) Its statistics vary with shift in time origin 
 b) Its statistics does not vary with shift in time origin 
 c) Its autocorrelation vary with shift in time 
 d) Its autocorrelation does not vary with shift in time 
 Answer: a 
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49 For a stationary process, autocorrelation function depends on 
 a) Time 
 b) Time difference 
 c) Does not depend on time 
 d) None of the mentioned 
 Answer: b 
 Explanation: Autocorrelation function depends on the time difference between t1 and t2. 
  
50 The autocorrelation function is maximum at 
 a) Origin 
 b) Infinity 
 c) Origin & Infinity 
 d) None of the mentioned 
 Answer: a 
 Explanation: On substituting different values in the formula for autocorrelation function it wil be 

maximum at the origin. 
  
51  Standard deviation is ______ 
 a) Rms value of dc 
 b) Rms value or ac 
 c) Either ac or dc 
 d) Neither dc nor ac 
 Answer: b 
 Explanation: The standard deviation of a random variable gives the rms value of an ac component. 
 

 

52 The average power of white noise is 
 a) Zero 
 b) Unity 
 c) Infinity 
 d) Between zero and one 
 Answer: c 
 Explanation: The average power of white noise is infinity because its bandwidth is infinite. 
  
53 White noise has _____ mean and ______ variance. 
 a) Zero and zero 
 b) Finite and zero 
 c) Zero and finite 
 d) One and zero 
 Answer: c 
 Explanation: White noise is a zero mean function with infinite average power, finite variance and infinite 

bandwidth. 
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54 The minimum nyquist bandwidth needed for baseband transmission of Rs symbols per second is 
 a) Rs 
 b) 2Rs 
 c) Rs/2 
 d) Rs2 
 Answer: c 
 Explanation: Theoretical minimum nyquist bandwidth needed for the baseband transmission of Rs 

symbols per second withoutISI is Rs/2. 
 

 

55 The capacity relationship is given by 
 a) C = W log2 ( 1+S/N ) 
 b) C = 2W log2 ( 1+S/N ) 
 c) C = W log2 ( 1-S/N ) 
 d) C = W log10 ( 1+S/N ) 
 Answer: a 
 Explanation: The capacity relationship from Shannon-hartley capacity theorem is given by C = W log2 ( 

1+S/N ). 
  
56 Which parameter is called as Shannon limit? 
 a) PB/N0 
 b) EB/N0 
 c) EBN0 
 d) None of the mentioned 
 Answer: b 
 Explanation: There exists a limiting value for EB/N0 below which they can be no error free 

communication at any informationrate. This EB/N0 is called as Shannon limit. 
  
57 Entropy is the measure of 
 a) Amount of information at the output 
 b) Amount of information that can be transmitted 
 c) Number of error bits from total number of bits 
 d) None of the mentioned 
 Answer: a 
 Explanation: Entropy is defined as the average amount of information per source output. 
  
58 Equivocation is the 
 a) Conditional entropy 
 b) Joint entropy 
 c) Individual entropy 
 d) None of the mentioned 

 Answer: a 
 Explanation: Shannon uses a correction factor called equivocation to account for uncertainty in the 

received signal. It is definedas the conditional entropy of the message X given Y. 
  
59 For a error free channel, conditional probability should be 
 a) Zero 
 b) One 
 c) Equal to joint probability 
 d) Equal to individual probability 
 Answer: a 
 Explanation: For a error free channel conditional probability should be zero, because having received Y 

there is completecertainty about the message X. 
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60 Average effective information is obtained by 
 a) Subtracting equivocation from entropy 
 b) Adding equivocation with entropy 
 c) Ratio of number of error bits by total number of bits 
 d) None of the mentioned 
 Answer: a 
 Explanation: According to Shannon the average effective information is obtained by subtracting the 

equivocation from theentropy of the source. 
 

 

61 Turbo codes are 
 a) Forward error correction codes 
 b) Backward error correction codes 
 c) Error detection codes 
 d) None of the mentioned 
 Answer: a 
 Explanation: Turbo codes are a class of high performance forward error correction codes. 
 

 

62 Components used for generation of turbo codes are 
 a) Inter leavers 
 b) Punching pattern 
 c) Inter leavers & Punching pattern 
 d) None of the mentioned 
 Answer: c 
 Explanation: There are many instances of turbo codes, using different component encoders, 

input/output ratios, inter leavers,punching patterns. 
  

63 Decoders are connected in series. 
 a) True 
 b) False 
 Answer: a 
 Explanation: Two elementary decoders are connected in serial connection for decoding the turbo 

codes. 
  

64 The inter leaver connected between the two decoders is used to 
 a) Remove error bursts 
 b) Scatter error bursts 
 c) Add error bursts 
 d) None of the mentioned 
 Answer: b 
 Explanation: An inter leaver installed between the two decoders connected in series is used to scatter 

error bursts. 
 

 

65  In soft decision approach what does -127 mean? 
 a) Certainly one 
 b) Certainly zero 
 c) Very likely zero 
 d) Very likely one 
 Answer: b 
 Explanation: The decoder front end produces an integer for each bit in the data stream. This integer is 

the measure of howlikely it is that the bit 0 or 1 and is called as soft bit. It ranges from -127 to 127. 
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Here -127 represents certainly zero. 
  
66  In soft decision approach 100 means? 
 a) Certainly one 
 b) Certainly zero 
 c) Very likely zero 
 d) Very likely one 
 Answer: d 
 Explanation: The decoder front end produces an integer for each bit in the data stream. This integer is 

the measure of howlikely it is that the bit 0 or 1 and is called as soft bit. It ranges from -127 to 127. 
Here 100 represents very likely one. 

  
67 In soft decision approach 0 represents 
 a) Certainly one 
 b) Certainly zero 
 c) Very likely zero 
 d) Could be either zero or one 
 Answer: d 
 Explanation: The decoder front end produces an integer for each bit in the data stream. This integer is 

the measure of howlikely it is that the bit 0 or 1 and is called as soft bit. It ranges from -127 to 127. 
Here 0 represents „could be either zero or one‟. 

  
68 For a binary symmetric channel, the random bits are given as 
 a) Logic 1 given by probability P and logic 0 by (1-P) 
 b) Logic 1 given by probability 1-P and logic 0 by P 
 c) Logic 1 given by probability P 
 and logic 0 by 1-P 
 d) Logic 1 given by probability P and logic 0 by (1-P) 
 ANSWER: a) Logic 1 given by probability P and logic 0 by (1-P) 
 Explanation: For a binary symmetric channel, the random bits are given as logic 1 given by probability 

P and logic 0 by (1-P) 
  
69 The channel capacity according to Shannon‟s equation is 
 a) Maximum error free communication 
 b) Defined for optimum system 
 c) Information transmitted 
 d) All of the above 
 ANSWER: d) All of the above 

 Explanation: The channel capacity according to Shannon‟s equation is maximum error free 
communication, defined for optimum system and information transmitted 

  
70 For M equally likely messages, M>>1, if the rate of information R > C, the probability of error is 
 a) Arbitrarily small 
 b) Close to unity 
 c) Not predictable 
 d) Unknown 
 ANSWER: b) Close to unity 
 Explanation: For M equally likely messages, M>>1, if the rate of information R > C, the probability of 

error is  close to unity 
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71 For M equally likely messages, M>>1, if the rate of information R <= C, the probability of error is 
 a) Arbitrarily small 
 b) Close to unity 
 c) Not predictable 
 d) Unknown 
 ANSWER: a) Arbitrarily small 
 Explanation: For M equally likely messages, M>>1, if the rate of information R <= C, the probability of 

error is arbitrarily small 
  
72 The negative statement for Shannon‟s theorem states that 
 a) If R > C, the error probability increases towards Unity 
 b) If R < C, the error probability is very small 
 c) None of the above 
 d) Not applicable 
 ANSWER: a) If R>C, the error probability increases towards Unity 
 Explanation: The negative statement for Shannon‟s theorem states that if R > C, the error probability 

increases towards Unity 
  
73 According to Shannon Hartley theorem, 
 a) the channel capacity becomes infinite with infinite bandwidth 
 b) the channel capacity does not become infinite with infinite bandwidth 
 c) Has a tradeoff between bandwidth and Signal to noise ratio 
 d) Both b) and c) are correct 
 ANSWER: d) Both b) and c) are correct 
 Explanation: According to Shannon Hartley theorem, the channel capacity does not become infinite 

with infinite bandwidth 
  
74 Information rate basically gives an idea about the generated information per _____ by source. 
 a. Second 
 b. Minute 
 c. Hour 
 d. None of the above 
 ANSWER: Second 
 Explanation: Information rate basically gives an idea about the generated information per second by 

source. 
  
76 Digital communication is _______ to environmental changes? 
 a) Less sensitive 

 b) More sensitive 
 c) Does not depend 
 d) None of the mentioned 
 Answer: a 
 Explanation: Digital communication is less sensitive to environmental changes like temperature etc. 
  
77 Advantages of digital communication are 
 a) Easy multiplexing 
 b) Easy processing 
 c) Reliable 
 d) All of the mentioned 
 Answer: d 
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 Explanation: Digital communication is a very reliable communication. It is easy for multiplexing, easy 
for signalling and processing etc. 

  
78 What is necessary for digital communication? 
 a) Precision timing 
 b) Frame synchronization 
 c) Character synchronization 
 d) All of the mentioned 
 Answer: d 
 Explanation: Bit, character, frame synchronization and precision timing is necessary for digital 

communication. This is considered as a disadvantage of digital communication. 
  
79 What are the disadvantages of digital communication? 
 a) Needs more bandwidth 

 b) Is more complex 
 c) Needs more bandwidth & Is more complex 
 d) None of the mentioned 
 Answer: c 
 Explanation: Digital communication needs more bandwidth, has higher complexity and little 

performance degradation occurs during analog to digital conversion and vice versa. 
  
80 Examples of digital communication are 
 a) ISDN 
 b) Modems 
 c) Classical telephony 
 d) All of the mentioned 
 Answer: d 
 Explanation: Some of the examples of digital communication systems are classical telephony, ISDN, 

Modems, LANs, PCM TDM etc. 
  
81 Which system uses digital transmission? 
 a) ISDN 
 b) LANs 
 c) ISDN & LANs 
 d) None of the mentioned 
 Answer: c 
 Explanation: Though the signal type is analog or digital, the transmission takes place in the digital 

domain in ISDN and LANs. 
  
82 The interval of frequencies outside which the spectrum is zero is called as ________ 
 a) null to null bandwidth 
 b) normalized bandwidth 
 c) absolute bandwidth 
 d) none of the mentioned 
 Answer:c 
 Explanation: The measure of frequencies outside which spectrum is zero is called as absolute 

bandwidth. It is usually infinite. 
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83 The attenuation level in bounded power spectral density is 
 a) 35 
 b) 50 
 c) 35 & 50 
 d) none of the mentioned 
 Answer: c 
 Explanation: Bounded power spectral density is the bandwidth outside which the spectrum must have 

fallen to a stated level below that found at the band center. 
  
84 Synchronization available in digital communication are 
 a) Symbol synchronization 
 b) Frame synchronization 
 c) Carrier synchronization 
 d) All of the mentioned 
 Answer: d 
 Explanation: The synchronization techniques available in digital communication are symbol 

synchronization, frame synchronization and carrier synchronization. 
  
85 Digital system includes 
 a) Better encryption algorithm 
 b) Difficult data multiplexing 
 c) All of the mentioned 
 d) None of the mentioned 
 Answer: a 
 Explanation: Digital system has an advantage of better encryption algorithm, easier data multiplexing 

and more reliability. 
  
86 Analog to digital conversion includes 
 a) Sampling 
 b) Quantization 
 c) Sampling & Quantization 
 d) None of the mentioned 
 Answer: c 
 Explanation: Analog to digital conversion is a two step process which includes sampling and 

quantization. 
  89 What are the main features of a receiver? 
 a) Synchronization 
 b) Multiple parallel receiver chain 
 c) Synchronization & Multiple parallel receiver chain 
 d) None of the mentioned 
 Answer: c 
 Explanation: The main features of a receiver which increases its complexity are synchronization of 

carrier, phase, and timing and multiple parallel receiver chain. 
  
90 What conditions must be fulfilled in a good digital communication system? 
 a) High data rate 
 b) High fidelity 
 c) Low transmit power 
 d) All of the mentioned 
 Answer: d 
 Explanation: Some of the conditions which must be satisfied in a digital communication system are 
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high data rate, high fidelity, low bandwidth, low transmit power and low transmitter and receiver 
complexity. 

 
 

91 Wired channels are 
 a) Lossy 
 b) Lossless 
 c) Lossy & Lossless 
 d) None of the mentioned 
 Answer: a 
 Explanation: Wired channels are lossy channels. 
  

92 Digital communication system can handle 
 a) Analog signals 
 b) 1D signals 
 c) 2D signals 
 d) All of the mentioned 
 Answer: d 
 Explanation: Digital communication system can handle signals that are analog or those that are already 

digital. It can also handle 1D and 2D signals. 

 
 

93 Matched filter technique is used to 
 a) Increase SNR 
 b) Decrease SNR 
 c) SNR is not affected 
 d) None of the mentioned 
 Answer: a 
 Explanation: Matched filter technique is a demodulation process used to increase SNR. 
  

94 Which corrects the sampling time problem in a digital system? 
 a) Interpolator 
 b) Decimator 
 c) Equalizer 
 d) Filter 
 Answer: a 
 Explanation: Interpolator corrects the sampling time problem using discrete time processing. 
  
95 Which are the common transmission media used in digital communication system? 
 a) Coaxial cable 
 b) Twisted copper cable 
 c) Radio frequency bands 
 d) All of the mentioned 
 Answer: d 
 Explanation: Some of the commonly used physical transmission media are twisted copper cable, good 

quality coaxial cable and radio frequency bands. 

  
96 The basic transmission-reception system is a ______ system. 
 a) Two block system 
 b) Three block system 
 c) Four block system 
 d) None of the mentioned 
 Answer: b 
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 Explanation: The basic transmission-reception consists of three blocks – transmitter, transmission 
medium, receiver. 

  
97  Modulation channel consists of 
 a) Amplifier 
 b) Signal processing units 
 c) Amplifier & Signal processing units 
 d) None of the mentioned 
 Answer: c 
 Explanation: When information is transmitted through large distance it must be amplified. Modulation 

channel consists of an amplifier and other signal processing units. 

  
98 Modulation channel does not accept an analog input signal. 
 a) True 
 b) False 
 Answer: b 
 Explanation: Modulation channel accepts analog signal as input and delivers another version of 

modulated signal as analog waveform. 

  
99 If operating frequency bands are higher ______ is available. 
 a) Smaller bandwidth 
 b) Larger bandwidth 
 c) Smaller & Larger bandwidth 
 d) Cannot be determined 
 Answer: b 
 Explanation: Larger bandwidth is available when operating frequency bands are higher. 
  
100 The capacity of a channel is given by 
 a) Number of digits used in coding 
 b) Volume of information it can take 
 c) Maximum rate of information transmitted 
 d) Bandwidth requires information 
 Answer: c 
 Explanation: The capacity of the channel is given by a maximum rate of information transmitted. 
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02 – Pulse code modulation techniques Marks:- 16 

Content of Chapter:- 

2.1 Sampling and Quantization process , Types of sampling, Nyquist sampling theorem, Aliasing effect,        

Quantization error, Quantization noise, companding 

2.2 Pulse code modulation (PCM) ,  Differential pulse code modulation (DPCM).Transmitter and Receiver 

block diagram and its working. 

2.3 Delta Modulation (DM) Block diagram of Transmitter and Receiver, Advantage and disadvantage of DM. 

2.4 Adaptive Delta modulation (ADM) Transmitter and Receiver block diagram. Advantage and Disadvantages 

of ADM 

 
1. The process of measuring the instantaneous values of continuous-time signal in a discrete 

form is called as ___________ 

a. Quantization 

b. Sampling 

c. Aliasing  

d. Encoding 

Answer: - Option b 
  Explanation: - Sampling is defined as the process of measuring the instantaneous values of   

continuous-time signal in a discrete form 

 

2.  The rate of sampling is called as ________ 

a. Information rate 

b. Nyquist rate 

c. Both A and B 

d. None of the above 

Answer: - Option b 
  Explanation: - The rate of sampling is also called as Nyquist rate 

 

3. The Nyquist rate for sampling should be ________ 

a. Fs = W 

b. Fs >= 2W 

c. Fs < 2W 

d. None of the above 

 Answer: - Option b 
 Explanation: - The nyquist rate is defined as the minimum sampling rate required to represent complete 

information about continuous signal  in its sampled form. Therefore, according to sampling theorem, the 

nyquist rate is Fs >= 2W 
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4. If Fs < 2W, then the over-lapping of information is done, which leads to mixing up and loss of 

information. This unwanted phenomenon of over-lapping is called as ________ 

a. Quantization 

b. Sampling 

c. Aliasing  

d. None of the above 

  Answer: - Option b 
  Explanation: - If Fs < 2W, then the over-lapping of information is done, which leads to mixing up  and    

loss of information. This unwanted phenomenon of over-lapping is called as aliasing  

 

5. The method of sampling chooses a few points on the analog signal and then these points are 

joined to round off the value to a near stabilized value is called as ___________ 

Or 

__________ is representing the sampled values of the amplitude by a finite set of levels, which 

means converting a continuous-amplitude sample into a discrete-time signal. 

a. Quantization 

b. Sampling 

c. Aliasing  

d. None of the above 

  Answer: - Option b 
  Explanation: - If Fs < 2W, then the over-lapping of information is done, which leads to mixing up  and    

loss of information. This unwanted phenomenon of over-lapping is called as aliasing  

 

6. The type of quantization in which the quantization levels are uniformly spaced is termed 

as ________ 

a) Uniform quantization 

b) Non-uniform quantization 

c) Both A and B 

d) None of the above 

   Answer: - Option a 
   Explanation: - The type of quantization in which the quantization levels are uniformly spaced is termed 

as uniform quantization 
 

7. The type of quantization in which the quantization levels are unequally spaced is termed 

as ________ 

a. Uniform quantization 

b. Non-uniform quantization 

c. Both A and B 

d. None of the above 

  Answer: - Option b 
 Explanation: - The type of quantization in which the quantization levels are unequally spaced is termed 

as non-uniform quantization 
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8. The difference between an input value and its quantized value is called a _________ 

a. Sampling error 

b. Instrument error 

c. Quantization error 

d. None of above 

Answer: - Option c 
Explanation: - Quantization error is the difference between the analog signal(input signal) and the 
closest available digital value at each sampling instant (quantized value) from the A/D converter.  
 
9.  Calculate the sampling frequency (Nyquist sampling rate), if the maximum frequency of the 

given signal is 1 KHz. 

a. 2.5 KHz 

b. 1.5 KHz 

c. 1 KHz 

d. 0.25 KHz 

Answer: - Option a 
 Explanation: - The sampling frequency (Nyquist sampling rate) is 2.5KHz, if the maximum frequency of 

the given signal is 1 KHz. 

 

10. The signals which are obtained by encoding each quantized signal into a digital word is 

called as _______ 

a. PAM signal 

b. PCM signal 

c. FM signal 

d. AM signal 

  Answer: - Option b 
 Explanation: - The signals which are obtained by encoding each quantized signal into a digital word is 

called as PCM signal 

 

11.  Quantization noise can be reduced by __________ the number of levels 

a. Decreasing 

b. Increasing 

c. Doubling 

d. None of above 

Answer: - Option b 
  Explanation: - Quantization noise can be reduced by increasing the number of levels 

 

12. In PCM encoding, the quantization level varies as a function of ________ 

a. Frequency 

b. Amplitude 

c. Square of amplitude 

d. Square of frequency 

 Answer: - Option b 
 Explanation: - In PCM encoding, the quantization level varies as a function of amplitude. 
 
 



 

Page 25 of 79 
 

13. Choosing a discrete value that is near but not exactly at the analog signal level leads to 

_____ 

a. PCM error 

b. Quantization error 

c. PAM error 

d. Sampling error 

 Answer: - Option b 
 Explanation: - Quantization error is the discrete value that is near but not exactly at the analog signal   

level 

 

14. In PCM the samples are dependent on ___________ 

a. Time 

b. Frequency 

c. Quantization level 

d. Interval between quantization level 

  Answer: - Option a 
  Explanation: - In PCM, the samples are dependent on time. 

15. Quantizing noise occurs in 
a) time-division multiplexing 
b) FDM 
c) PCM 
d) PWM 

  Answer: - Option c 
  Explanation: - Quantizing noise occurs in PCM 
 
16. DPCM encodes the PCM values based on ______ 

a. Quantization levels 

b. Intervals between levels 

c. Difference between the current & past value 

d. None of the above 

Answer: - Option c 
 Explanation: - DPCM encodes the PCM values based on difference between the current & past value 

 

17. Delta modulation uses _______ bits per sample 

a. One 

b. Two 

c. Three 

d. Four 

Answer: - Option a 
  Explanation: - Delta modulation uses one bits per sample 

 

18. Slope overload distortion can be reduced by _________ step size 

a. Keeping constant 

b. Decreasing  

c. Increasing  

d. None of above 

Answer: - Option c 
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 Explanation: - Slope overload distortion can be reduced by increasing step size 

 

19. Granular noise can be reduced by _________ step size 

a. Decreasing  

b. Increasing  

c. Keeping constant 

d. None of above 

Answer: - Option a 
  Explanation: - Granular noise can be reduced by decreasing step size 

 

20. The function of Low Pass Filter (LPF) in Pulse Code Modulation (PCM) is _______ 

a. Eliminate low frequency components 

b. Eliminate high frequency components 

c. Eliminate mid-band frequency components 

d. None of the above 

 Answer: - Option b 
 Explanation: - The function of Low Pass Filter (LPF) in Pulse Code Modulation (PCM) is eliminate high 

frequency components 

 

21. The function of encoder block in PCM modulator is _______ 

a. To reduce the number of redundant bits 

b. To perform sampling 

c. To perform error detection & correction 

d. To digitize analog signal (quantized signal) 

Answer: - Option d 
Explanation: - Generally an encoder performs the conversion of the quantized signal into binary codes.  
 

22. The function of regenerative repeater circuit in PCM is __________  

a. Reconstruct the signal 

b. Increase the strength of signal 

c. Both A and B 

d. None of the above 

 Answer: - Option  
 Explanation: - A regenerative repeater amplifies and reconstructs a badly distorted digital signal and 

develops a nearly perfect replica of the original at its output. 

 

23.  In _________, we can control the adjustment of step size according to our requirement. 

a. PCM modulation 

b. Delta modulation 

c. Adaptive delta modulation 

d. None of the above 

  Answer: - Option c 
 Explanation: - In Adaptive delta modulation, we can control the adjustment of step size according to 

our requirement 

 

 

 

https://encyclopedia2.thefreedictionary.com/Regenerative+Repeater
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24. The characteristics of compressor in μ-law companding is ________ 

a. Continuous in nature 

b. Logarithmic in nature 

c. Linear in nature 

d. Discrete in nature 

Answer: - Option a 
  Explanation: - The characteristics of compressor in μ-law companding are continuous in nature. 

 

25. The sequence of operations in which PCM is done is 

a. Sampling, quantizing, encoding 

b. Quantizing, encoding, sampling 

c. Quantizing, sampling, encoding 

d. None of the above 

Answer: - Option a 
  Explanation: - The sequence of operations in which PCM is done is Sampling, quantizing, encoding 

 

26. In PCM, the parameter varied in accordance with the amplitude of the modulating signal is 

a. Amplitude 

b. Frequency 

c. Phase 

d. None of the above 

Answer: - Option d 
Explanation: -  
 

27. One of the disadvantages of PCM is 

a. It requires large bandwidth 

b. Very high noise 

c. Cannot be decoded easily 

d. All of the above 

Answer: - Option a 
  Explanation: - The disadvantages of PCM is it requires large bandwidth 

 

28. Regenerative repeaters are used for 

a. Eliminating noise 

b. Reconstruction of signals 

c. Transmission over long distances 

d. All of the above 

Answer: - Option d 
  Explanation: - Regenerative repeaters are used for eliminating noise, reconstruction of signals and    

transmission over long distances 

 

29. In an ADM system, the output signal amplitudes for l’s and 0’s are 

a. Eliminating noise 

b. Reconstruction of signals 

c. Transmission over long distances 

d. All of the above 

Answer: - Option a 
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  Explanation: - In an ADM system, the output signal amplitudes for l‟s and 0‟s are eliminating noise 

 

30. In an ADM system, the output signal amplitudes for l’s and 0’s are 

a. Eliminating noise 

b. Reconstruction of signals 

c. Transmission over long distances 

d. All of the above 

Answer: - Option a 
  Explanation: - In an ADM system, the output signal amplitudes for l‟s and 0‟s are eliminating noise 

 

31. Quantizing noise (quantization noise): 

a. decreases as the sample rate increases 

b. decreases as the sample rate decreases 

c. decreases as the bits per sample increases 

d. decreases as the bits per sample decreases 

Answer: - Option c 

  Explanation: - Increasing the number of bits per sample will decrease the quantization noise 

 

32. Compared to PCM, delta modulation: 

a. transmits fewer bits per sample 

b. requires a much higher sampling rate 

c. can suffer slope overload 

d. all of the above 

Answer: - Option d 

  Explanation: -  

S.NO PCM DM 

1 PCM stands for Pulse Code Modulation. DM stands for Delta Modulation. 

2 
In PCM, feedback does not exist in 

transmitter or receiver. 
While in DM, feedback exists in transmitter. 

3 Per sample 4, 8, or 16 bits are used. Here, only one bit is used per sample. 

4 
PCM requires highest transmitter 

bandwidth. 
DM requires lowest transmitter bandwidth. 

5 
PCM is complex in terms of complexity 

of implementation. 

While DM is simple in terms of complexity of 

implementation. 

6 PCM has good signal to noise ratio. While DM has poor signal to noise ratio. 

 

33. The sequence of operations in which PCM is done is 
a.Sampling, quantizing, encoding 
b. Quantizing, encoding, sampling 
c.Quantizing, sampling, encoding 
d. None of the above 

Answer: - Option a 

  Explanation: - The sequence of operations in which PCM is done is Sampling, quantizing, encoding 
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34. DPCM is a technique 

a.To convert analog signal into digital signal 

b. Where difference between successive samples of the analog signals are encoded into n-bit data 

streams 

c. Where digital codes are the quantized values of the predicted value 

d. All of the above 

Answer: - Option d 

Explanation: - Differential pulse code modulation (DPCM) is a procedure of converting an analog 

into a digital signal in which an analog signal is sampled and then the difference between the actual 

sample value and its predicted value is quantized and then encoded forming a digital value. 

 

35. The digital modulation technique in which the step size is varied according to the variation in 
the slope of the input is called 
a) Delta modulation 
b) PCM 
c) Adaptive delta modulation 
d) PAM 
Answer: - Option  

      Explanation: - Adaptive delta modulation is defined as the digital modulation technique in which the   
step size is varied according to the variation in the slope of the input 

 
36. The memory less source refers to 

a) No previous information 

b) No message storage 

c) Emitted message is independent of previous message 

d) None of the above 

Answer: - Option c 

       Explanation: - The memory less source refers to emitted message is independent of previous 

message 

 

37. Granular noise occurs when 

a) Step size is too small 

b) Step size is too large 

c) There is interference from the adjacent channel 

d) Bandwidth is too large 

Answer: - Option b 

      Explanation: - Granular noise occurs when Step size is too large 

 

38. In pulse amplitude modulation, 

a) Amplitude of the pulse train is varied 

b) Width of the pulse train is varied 

c) Frequency of the pulse train is varied 

d) None of the above 

Answer: - Option a 



 

Page 30 of 79 
 

    Explanation: - Pulse amplitude modulation (PAM) is the transmission of data by varying the 

amplitude s of the individual pulses in a regularly timed sequence of electrical or electromagnetic 

pulses.  
  

39. The techniques used for sampling are 

a. Instantaneous sampling 

b. Natural sampling 

c. Flat top sampling 

d. All of the above 

Answer: - Option d 

 Explanation: - There are three types of sampling techniques: 
1. Impulse/Instantaneous sampling. 
2. Natural sampling. 
3. Flat Top sampling. 

 

40. In pulse width modulation, 

a. Synchronization is not required between transmitter and receiver 

b. Amplitude of the carrier pulse is varied 

c. Instantaneous power at the transmitter is constant 

d. None of the above 

Answer: - Option a 

 Explanation: - In pulse width modulation (PWM), Synchronization is not required between transmitter 

and receiver 
 

41 Properties used to determine stream‟s fidelity 

 a) Sampling rate               

 b) Bit depth               

 c) Sampling rate & Bit depth               

 d) None of the mentioned               

 Answer: c               

 Explanation: Two basic properties to determine stream‟s fidelity are bit depth and sampling rate, 
number of times per second that samples are taken. 

                

42 In bipolar codes, pulses can be 

 a) Positive               

 b) Negative               

 c) Absent               

 d) All of the mentioned               

 Answer: d               

 Explanation: In bipolar codes, the pulses can be positive, negative or absent. 

                

43 Delta modulation is ______ conversion. 

 a) Analog to digital               

 b) Digital to analog               

 c) Analog to digital and digital to 
analog 

              

 d) None of the mentioned               

 Answer: c               
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 Explanation: Delta modulation is the process of analog to digital and digital to analog conversion 
technique used for transmission of voice signals. 

                

44 To achieve high signal to noise ratio, delta modulation must use 

 a) Under sampling               

 b) Over sampling               

 c) Aliasing               

 d) None of the mentioned               

 Answer: b               

 Explanation: To achieve high signal to noise ratio, delta modulation must use over sampling 
techniques. 

                

45 The demodulator in delta modulation technique is 

 a) Differentiator               

 b) Integrator               

 c) Quantizer               

 d) None of the mentioned               

 Answer: b               

 Explanation: The demodulator used in delta modulation is a simple form of integrator. 

                

46 Source of noise in delta modulation is 

 a) Granularity               

 b) Slope overload               

 c) Granularity & Slope overload               

 d) None of the mentioned               

 Answer: c               

 Explanation: Sources of noise in delta modulation are granularity and slope overload. 

                

47 When probability of receiving a symbol is 1 then how much information will be obtained? 

 a) Little information               

 b) Much information               

 c) No information               

 d) None of the mentioned               

 Answer: c               

 Explanation: When the probability of receiving a symbol is 1 then the information obtained is zero. 

                

48 In channel encoding procedure               

 a) Redundancy bits are added               

 b) Errors are corrected               

 c) Redundancy bits are added & Errors are corrected 

 d) None of the mentioned               

 Answer: c               

 Explanation: In channel encoding includes addition of redundancy to the signal such that any bit 
errors can be corrected. 
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49 Modulation process includes               

 a) Analog to digital conversion               

 b) Digital to analog conversion               

 c) All of the mentioned               

 d) None of the mentioned               

 Answer: b               

 Explanation: Modulation procedure includes digital to analog conversion which produces a 
continuous time signal that can be sent through the channel. 

                

50 Switching exists in 

 a) Point to point communication               

 b) Broadcast communication               

 c) Point to point & Broadcast communication 

 d) None of the mentioned               

 Answer: a               

 Explanation: Circuit connection in point to point communication is called as switching. Switching 
does not exist in broadcast communication or network. 

                

51 Space division has dedicated               

 a) Paths               

 b) Time slots               

 c) Paths & Time slots               

 d) None of the mentioned               

 Answer: a               

 Explanation: Space division has dedicated paths and time division has dedicated time slots. 

                

52 In time division system, the actual switch is called as 

 a) Speech memory               

 b) Cross point               

 c) Connecting point               

 d) None of the mentioned               

 Answer: a               

 Explanation: In time division, actual switch is called as speech memory and in space division actual 
switch is called as cross point. 

                

53 In time division, connection is established using 

 a) Data exchange               

 b) Galvanic connection               

 c) Data exchange & Galvanic connection 

 d) None of the mentioned               

 Answer: a               

 Explanation: In time division, connection is established using data exchange and in space division it 
is established using galvanic connections. 
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54 Analogue switches provides               

 a) Good bandwidth               

 b) Low distortion               

 c) Low cost               

 d) All of the mentioned               

 Answer: d               

 Explanation: Some of the features of analogue switches are good bandwidth, low cost, low 
distortion, lower reliability. 

                

55 Operations performed by switching system 

 a) Path establishment               

 b) Information exchange               

 c) Tariff computation               

 d) All of the mentioned               

 Answer: d               

 Explanation: Operations performed by switching network are path establishment, information 
exchange, tariff computation, maintenance, billing etc. 

                

56 To achieve high signal to noise ratio, delta modulation must use 

 a) Under sampling               

 b) Over sampling               

 c) Aliasing               

 d) None of the mentioned               

 Answer: b               

 Explanation: To achieve high signal to noise ratio, delta modulation must use over sampling 
techniques. 

                

57 The demodulator in delta modulation technique is 

 a) Differentiator               

 b) Integrator               

 c) Quantizer               

 d) None of the mentioned               

 Answer: b               

 Explanation: The demodulator used in delta modulation is a simple form of integrator. 

                

58 Source of noise in delta modulation is 

 a) Granularity               

 b) Slope overload               

 c) Granularity & Slope overload               

 d) None of the mentioned               

 Answer: c               

 Explanation: Sources of noise in delta modulation are granularity and slope overload. 

  
 
 
 

              



 

Page 34 of 79 
 

 
 

59 When probability of receiving a symbol is 1 then how much information will be obtained? 

 a) Little information               

 b) Much information               

 c) No information               

 d) None of the mentioned               

 Answer: c               

 Explanation: When the probability of receiving a symbol is 1 then the information obtained is zero. 

                

60 In channel encoding procedure               

 a) Redundancy bits are added               

 b) Errors are corrected               

 c) Redundancy bits are added & Errors are corrected 

 d) None of the mentioned               

 Answer: c               

 Explanation: In channel encoding includes addition of redundancy to the signal such that any bit 
errors can be corrected. 

                

61 Modulation process includes               

 a) Analog to digital conversion               

 b) Digital to analog conversion               

 c) All of the mentioned               

 d) None of the mentioned               

 Answer: b               

 Explanation: Modulation procedure includes digital to analog conversion which produces a 
continuous time signal that can be sent through the channel. 

                

62 Switching exists in               

 a) Point to point communication               

 b) Broadcast communication               

 c) Point to point & Broadcast 
communication 

              

 d) None of the mentioned               

 Answer: a               

 Explanation: Circuit connection in point to point communication is called as switching. Switching 
does not exist in broadcast communication or network. 

                

63  Space division has dedicated               

 a) Paths               

 b) Time slots               

 c) Paths & Time slots               

 d) None of the mentioned               

 Answer: a               

 Explanation: Space division has dedicated paths and time division has dedicated time slots. 
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64 In time division system, the actual switch is called as 

 a) Speech memory               

 b) Cross point               

 c) Connecting point               

 d) None of the mentioned               

 Answer: a               

 Explanation: In time division, actual switch is called as speech memory and in space division actual 
switch is called as cross point. 

                

65 In time division, connection is established using 

 a) Data exchange               

 b) Galvanic connection               

 c) Data exchange & Galvanic connection 

 d) None of the mentioned               

 Answer: a               

 Explanation: In time division, connection is established using data exchange and in space division it 
is established using galvanic connections. 

                

66 Analogue switches provides               

 a) Good bandwidth               

 b) Low distortion               

 c) Low cost               

 d) All of the mentioned               

 Answer: d               

 Explanation: Some of the features of analogue switches are good bandwidth, low cost, low 
distortion, lower reliability. 

                

67 Operations performed by switching system 

 a) Path establishment               

 b) Information exchange               

 c) Tariff computation               

 d) All of the mentioned               

 Answer: d               

 Explanation: Operations performed by switching network are path establishment, information 
exchange, tariff computation, maintenance, billing etc. 

                

68 Matched filter               

 a) Is a non linear filter               

 b) Produces maximum output SNR 

 c) All of the mentioned               

 d) None of the mentioned               

 Answer: b               

 Explanation: Matched filter is a linear filter which produces maximum output SNR for a given 
transmitted signal. 
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68 Block codes are generated using               

 a) Generator polynomial               

 b) Generator matrix               

 c) Generator polynomial & matrix 

 d) None of the mentioned               

 Answer: b               

 Explanation: Block codes are generated using generator matrix and cyclic codes are generated 
using generator polynomial. 

                

69 Extended go-lay code is formed by 

 a) Adding overall parity bit to perfect go-lay code 

 b) Ex-oaring overall parity bit with perfect go-lay code 

 c) Ex-oaring each bit of go-lay code 

 d) Dividing the overall parity bit with perfect go-lay code 

 Answer: a               

 Explanation: Extended go-lay code is formed by adding overall parity bit with the perfect bit known 
as the golay code. 

                

70 Block length is the _____________ in the code word. 

 a) Number of elements               

 b) Distance between elements               

 c) Number of parity bits               

 d) None of the mentioned               

 Answer: a               

 Explanation: The block length n is the number of elements in the code word. 

                

71 The rate of a block code is the ration of 

 a) Block length to message length 

 b) Message length to block length 

 c) Message weight to block length 

 d) None of the mentioned               

 Answer: b               

 Explanation: The rate of a block code is the ratio between its message length and the block length, 
R=k/n. 

                

72  Linear codes are used for               

 a) Forward error correction               

 b) Backward error correction               

 c) Forward error detection               

 d) Backward error detection               

 Answer: a               

 Explanation: Linear codes are used in forward error correction. It allows for more efficient encoding 
and decoding procedures. 
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73 The k-bit message forms ____ distinct messages which is referred to as k-tuples. 

 a) 2k               

 b) K2               

 c) 2k               

 d) 21/k               

 Answer: c               

 Explanation: The k bit messages for 2k distinct message sequences which are referred to as k-
tuples or sequence of k digits. 

                

74 The sum of any two vectors in subset S is also in S. This is called as 

 a) Addition property               

 b) Subset property               

 c) Closure property               

 d) Similarity property               

 Answer: c               

 Explanation: The closure property states that the sum of any two vectors in subset S is also in S. 

                

75 Which among the following is used to construct the binary code that satisfies the prefix condition? 

 a. Information Rate               

 b. Noiseless Channel               

 c. Channel Coding Theorem               

 d. Kraft Inequality               

 ANSWER: Kraft Inequality               

 Explanation: Kraft Inequality  is used to construct the binary code that satisfies the prefix condition 

                

76 Which coding technique/s exhibit/s the usability of fixed length codes? 

 a. Lempel Ziv               

 b. Huffman               

 c. Both a and b               

 d. None of the above               

 ANSWER: Lempel Ziv               

 Explanation:  Lempel Ziv coding technique/s exhibit/s the usability of fixed length codes 

                

77 Which lossy method for audio compression is responsible for encoding the difference between two 
consecutive samples? 

 a. Silence Compression               

 b. Linear Predictive Coding (LPC)               

 c. Adaptive Differential Pulse Code modulation (ADPCM) 

 d. Code Excited Linear Predictor (CELP) 

 ANSWER: Adaptive Differential Pulse Code modulation (ADPCM) 

 Explanation: Adaptive Differential Pulse Code modulation (ADPCM) lossy method for audio 
compression is responsible for encoding the difference between two consecutive samples 
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78 Which among the following compression techniques is/are intended for still images? 

 a. JPEG               

 b. H.263               

 c. MPEG               

 d. All of the above               

 ANSWER: JPEG               

 Explanation: JPEG compression techniques is/are intended for still images 

                

79 In dictionary techniques for data compaction, which approach of building dictionary is used for the 
prior knowledge ofprobability of the frequently occurring patterns? 

 a. Static Dictionary               

 b. Adaptive Dictionary               

 c. Both a and b               

 d. None of the above               

 ANSWER: Static Dictionary               

 Explanation: In dictionary techniques for data compaction, Static Dictionary approach of building 
dictionary is used for the prior knowledge ofprobability of the frequently occurring  

                

80 Which bitmap file format/s support/s the Run Length Encoding (RLE)? 

 a. TIFF               

 b. BMP               

 c. PCX               

 d. All of the above               

 ANSWER: All of the above               

 Explanation: TIFF, BMP & PCX bitmap file format/s support/s the Run Length Encoding (RLE) 

                

81 Huffman coding technique is adopted for constructing the source code with ________ redundancy. 

 a. Maximum               

 b. Constant               

 c. Minimum               

 d. Unpredictable               

 ANSWER: Minimum               

 Explanation: Huffman coding technique is adopted for constructing the source code with minimum 
redundancy. 

                

82 Which coding terminology deals with the inverse operation of assigned words of second language 
corresponding to thewords in the first language? 

 a. Enciphering               

 b. Deciphering               

 c. Codeword               

 d. Codebook               

 ANSWER: Deciphering               

 Explanation: Deciphering coding terminology deals with the inverse operation of assigned words of 
second language corresponding to thewords in the first language 
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83 In discrete memoryless source, the current letter produced by a source is statistically independent 
of _____ 

 a. Past output               

 b. Future output               

 c. Both a and b               

 d. None of the above               

 ANSWER: Both a and b               

 Explanation: In discrete memoryless source, the current letter produced by a source is statistically 
independent of past & future output 

                

84 Which of the following algorithms is the best approach for solving Huffman codes? 

 a) exhaustive search               

 b) greedy algorithm               

 c) brute force algorithm               

 d) divide and conquer algorithm               

 Answer: b               

 Explanation: Greedy algorithm is the best approach for solving the Huffman codes problem since it 
greedily searches for anoptimal solution. 

                

86 How many printable characters does the ASCII character set consists of? 

 a) 120               

 b) 128               

 c) 100               

 d) 98               

 Answer: c               

 Explanation: Out of 128 characters in an ASCII set, roughly, only 100 characters are printable while 
the rest are non-printable. 

                

87 Which bit is reserved as a parity bit in an ASCII set? 

 a) first               

 b) seventh               

 c) eighth               

 d) tenth               

 Answer: c               

 Explanation: In an ASCII character set, seven bits are reserved for character representation while 
the eighth bit is a parity bit. 

                

88 How many bits are needed for standard encoding if the size of the character set is X? 

 a) log X               

 b) X+1               

 c) 2X               

 d) X               

 Answer: a               

 Explanation: If the size of the character set is X, then [log X] bits are needed for representation in a 
standard encoding. 
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89 The code length does not depend on the frequency of occurrence of characters. 

 a) true               

 b) false               

 Answer: b               

 Explanation: The code length depends on the frequency of occurrence of characters. The more 
frequent the character occurs,the less is the length of the code. 

                90 In Huffman coding, data in a tree always occur? 

 a) roots               

 b) leaves               

 c) left sub trees               

 d) right sub trees               

 Answer: b               

 Explanation: In Huffman encoding, data is always stored at the leaves of a tree inorder to compute 
the codeword effectively. 

                
91 An optimal code will always be 

present in a full tree. 
              

 a) true               

 b) false               

 Answer: a               

 Explanation: An optimal tree will always have the property that all nodes are either leaves or have 
two children. Otherwise,nodes with one child could move up a level. 

                92 The type of encoding where no character code is the prefix of another character code is called? 

 a) optimal encoding               

 b) prefix encoding               

 c) frequency encoding               

 d) trie encoding               

 Answer: b               

 Explanation: Even if the character codes are of different lengths, the encoding where no character 
code is the prefix of anothercharacter code is called prefix encoding. 

                
93 What is the running time of the Huffman encoding algorithm? 

 a) O(C)               

 b) O(log C)               

 c) O(C log C)               

 d) O( N log C)               

 Answer: c               

 Explanation: If we maintain the trees in a priority queue, ordered by weight, then the running time is 
given by O(C log C). 

                
94 What is the running time of the Huffman algorithm, if its implementation of the priority queue is 

done using linkedlists? 
 a) O(C)               

 b) O(log C)               

 c) O(C log C)               

 d) O©               

 Answer: d               

 Explanation: If the implementation of the priority queue is done using linked lists, the running time 
of Huffman algorithm isO© 
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95 The negative statement for Shannon‟s theorem states that 

 a) If R is greater than C, the error probability increases towards Unity 

 b) If R is less than C, the error probability is very small 

 c) Both a & b               

 d) None of the above               

 Ans:A               

 Explanation: The negative statement for Shannon‟s theorem states that if R is greater than C, the 
error probability increases towards Unity 

                

96 The capacity of a binary symmetric channel, given H(P) is binary 

 entropy funcon is               

 a) 1 – H(P)               

 b) H(P) – 1               

 c) 1 – H(P)2               

 d) H(P)2 – 1               

 Ans:A               

 Explanation: The capacity of a binary symmetric channel, given H(P) is binary is 1 – H(P) 

                

97 cyclic codes are designed using               

 a) Shift registers with feedback               

 b) Shift registers without feedback 

 c) Flipflops               

 d) None of the mentioned               

 Answer: a               

 Explanation: The cyclic codes are a subclass of linear codes. It is designed using feedback shift 
registers. 

                

98 A cyclic code can be generated using 

 a) Generator polynomial               

 b) Generator matrix               

 c) Generator polynomial & matrix 

 d) None of the mentioned               

 Answer: a               

 Explanation: A cyclic code can be generated using generator polynomial and block codes can be 
generated using generatormatrix. 

                

99 The feedback shift register circuit is called as 

 a) Multiplying circuit               

 b) Dividing circuit               

 c) Feedback circuit               

 d) Shifting circuit               

 Answer: b               

 Explanation: The cyclic shift of a code-word polynomial and encoding involves division of one 
polynomial by another. Thus thisfeedback shift register is also called as dividing circuit. 
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100 In the dividing circuit, the parity polynomial is obtained by the 

 a) Quotient               

 b) Remainder               

 c) Dividend               

 d) Divisor               

 Answer: b               

 Explanation: The parity polynomial is the remainder after diving by the generator polynomial it is 
available in the register aftern shifts through the n-k stage feedback registers. 

                

101 The received code contains an error if the syndrome vector is 

 a) Zero               

 b) Non zero               

 c) Infinity               

 d) None of the mentioned               

 Answer: b               

 Explanation: If the syndrome is an all zero vector then the received code-word is a valid code. If the 
syndrome is a non zerovector then the received code has errors. 
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03 – Digital modulation techniques Marks:- 16 

Content of Chapter:- 

3.1 Types of Digital modulation techniques and their advanrages , Concept of coherent and non-coherent 

detection 

3.2 Shift keying techniques: Amplitude Shift Keying (ASK) Frequency shift keying (FSK), Phase shift keying 

(PSK), Differential Phase shift keying (DPSK), Quadrature Phase shift keying (QPSK ), constellation diagram,  

transmitter and receiver block diagram and their working with waveform. 

3.3 M-ary encoding, Need, M-ary FSK, M-ary PSK 

3.4 Quadrature amplitude modulation (QAM), transmitter and receiver block diagram and their working with 

waveform, constellation diagram, transmitter and receiver block diagram and their working with waveforms. 

 
1. Which of the following are the digital modulation techniques? 

a. Amplitude shift keying 

b. Frequency shift keying 

c. Phase shift keying  

d. All of the above 

Answer: - Option d 

     Explanation: - The most common digital modulation techniques are: 

1. Phase-shift keying (PSK)  
2. Frequency-shift keying (FSK)  
3. Amplitude-shift keying (ASK) 
4. On-off keying (OOK), the most common ASK form 
5. Quadrature amplitude modulation (QAM), a combination of PSK and ASK. ... 
6. Continuous phase modulation (CPM) methods. 

 

2. In Coherent detection ____________ 

a. The local carrier generated at the receiver is phase locked with transmitter 

b. The local carrier generated at the receiver is not phase locked with transmitter 

c. No carrier signal is required 

d. None of the above 

Answer: - Option a 

   Explanation: - In Coherent detection, the local carrier generated at the receiver is phase locked with 

transmitter 
 

3. In Non-Coherent detection ____________ 

a. The local carrier generated at the receiver is phase locked with transmitter 

b. The local carrier generated at the receiver is not phase locked with transmitter 

c. No carrier signal is required 

d. None of the above 

 Answer: - Option b 
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Explanation: - In Non-Coherent detection, The local carrier generated at the receiver is not phase   

locked with transmitter 

 

4. Which is called as On-Off keying? 

a. Amplitude shift keying 

b. Frequency shift keying 

c. Phase shift keying  

d. All of the above 

Answer: - Option a 

Explanation: - On–off keying (OOK) denotes the simplest form of amplitude-shift keying 

(ASK) modulation that represents digital data as the presence or absence of a carrier wave. 

 

5. Quadrature amplitude modulation (QAM) uses __________ as the dimension. 

a. In phase 

b. Quadrature 

c. In-phase & quadrature 

d. None of the above 

Answer: - Option c 

       Explanation: - Quadrature amplitude modulation (QAM) uses In-phase & quadrature 

as the dimension. 

 

6. In coherent detection of signals, 

a. Local carrier is generated 

b. Carrier of frequency and phase as same as transmitted carrier is generated 

c. The carrier is in synchronization with modulated carrier 

d. All of the above 

Answer: - Option d 

Explanation: - Coherent systems need carrier phase information at the receiver and they use 

matched filters to detect and decide what data was sent 

 

7. ASK modulated signal has the bandwidth 

a. Same as the bandwidth of baseband signal 

b. Half the bandwidth of baseband signal 

c. Double the bandwidth of baseband signal 

d. None of the above 

 Answer: - Option a 

Explanation: - In ASK modulation system, ASK modulated signal has the bandwidth same as the 

bandwidth of baseband signal 

 

8. The error probability of DPSK is ________ worse than PSK. 

a) Twice 

b) 3 db 

c) Twice (3db) 

d) None of the mentioned  

Answer: - Option c 
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Explanation: - DPSK has twice as much as noise than in PSK. The error probability in DPSK is   

twice (3db) worse than PSK. 

 

9. BPSK system modulates at the rate of 

a. 1 bit/ symbol 

b. bit/ symbol 

c. 4 bit/ symbol 

d. None of the above 

Answer: - Option a 

    Explanation: - In BPSK system, modulation rate is 1 bit/ symbol 

 

10. The maximum bandwidth is occupied by ___________ 

a. ASK 

b. PSK 

c. FSK 

d. None of the above 

Answer: - Option c 

Explanation: - The bandwidth of the periodic FSK signal is then 2f + 2B, with B the bandwidth of the 

baseband signal.  

 

11. QPSK is a modulation scheme where each symbol consists of _________ 

a. 4 bits 

b. 2 bits 

c. 1 bit 

d. M-bits 

Answer: - Option  

Explanation: - QPSK modulation represents symbols by a constellation of four-phase angles of the 

carrier signal, orthogonal to each other. There are two bits per symbol 

 

12. The following constellation diagram is of _____________ 

 
a. 4 PSK system 

b. 2 PSK system 

c. 8 PSK system 

d. 16 PSK system 

     Answer: - Option  

 Explanation: - The constellation diagram shows all the possible symbols that can be transmitted by 

the system as a collection of points. So that above diagram is 8 PSK system 
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13. The following constellation diagram is of _____________ 

 
a. 2 QAM system  

b. 4 QAM system  

c. 8 QAM system 

d. 16 QAM system 

   Answer: - Option c 

Explanation: - The constellation diagram shows all the possible symbols that can be transmitted by 

the system as a collection of points. So that above diagram is 8 QAM system 

 

14. In M-ary FSK, as M increases error 

a) Increases 

b) Decreases 

c) Does not get effected 

d) Cannot be determined 

Answer: - Option b 

Explanation: - In M-ary FSK as M increases error decreases. 

 

15. In DPSK technique, the technique used to encode bits is 

a. AMI 

b. Differential code 

c. Uni polar RZ format 

d. Manchester format 

Answer: - Option b 

       Explanation: - In DPSK technique, the technique used to encode bits is Differential code 

 

16. In MSK, the difference between the higher and lower frequency is 

a. Same as the bit rate 

b. Half of the bit rate 

c. Twice of the bit rate 

d. Four time the bit rate 

  Answer: - Option b 

          Explanation: - In MSK, the difference between the higher and lower frequency is Half of the bit rate. 

17. QPSK system uses a phase shift of 

a. Π 

b. Π/2 

c. Π/4 

d. 2Π 

Answer: - Option b 
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       Explanation: - QPSK system uses a phase shift of Π/2 

18. The data rate of QPSK is ___________ of BPSK. 

a. Thrice 

b. Four times 

c. Twice 

d. Same 

 Answer: - Option c 

 Explanation: - Data rate of QPSK is twice of BPSK 

 

19. The spectrum of BFSK may be viewed as the sum of 

a. Two ASK spectra 

b. Two PSK spectra 

c. Two FSK spectra 

d. None of the above 

Answer: - Option a 

       Explanation: - The spectrum of BFSK may be viewed as the sum of Two ASK spectra 

 

20. In non-coherent reception _____ is measured. 

a) Phase 

b) Energy 

c) Power 

d) None of the mentioned 

Answer: - Option b 

Explanation: - In non coherent reception of FSK, energy in each frequency is measured. 

 

21. The binary waveform used to generate BPSK signal is encoded in 

a. Bipolar NRZ format 

b. Manchester coding 

c. Differential coding 

d. None of the above 

Answer: - Option a 

       Explanation: - The binary waveform used to generate BPSK signal is encoded in Bipolar NRZ format 

22. The BPSK signal has +V volts and -V volts respectively to represent 

a. 1 and 0 logic levels 

b. 11 and 00 logic levels 

c. 10 and 01 logic levels 

d. 00 and 11 logic levels 

 Answer: - Option  

Explanation: - BPSK system is used binary system so that BPSK signal has +V volts and -V volts 

respectively to represent 1 and 0 logic levels 
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23. BPSK system modulates at the rate of 

a. 1 bit/ symbol 

b. 2 bit/ symbol 

c. 4 bit/ symbol 

d. None of the above 

Answer: - Option a 

Explanation: - BPSK system has 1 bit/symbol modulation rate. 

 

24. The bit rate of digital communication system is 34 Mbits/sec. The Baud rate will be in QPSK 

modulation techniques 

a. 8.5 M bits/sec 

b. 17 M bits/sec 

c. 32 M bits/sec 

d. 64 M bits/sec 

Answer: - Option  

Explanation: - Given b 

Bit rate = 34 Mbps, For QPSK M= 4 

Baud rate = Bit rate/ log2M = 34/2 = 17 Mbps 

                        

25. If the maximum instantaneous phase transition of a digital modulation techniques kept at 90°, 

the modulation will be organized as 

a. DPSK 

b. QPSK 

c. OQPSK 

d. BPSK 

 Answer: - Option b 

 Explanation: - Quadrature Phase Shift Keying (QPSK) is a form of Phase Shift Keying in which two 

bits are modulated at once, selecting one of four possible carrier phase shifts (0, 90, 180, or 270 

degrees). QPSK allows the signal to carry twice as much information as ordinary PSK using the 

same bandwidth. 
 

26. The modulation techniques employed in for telephone modems is? 

a. QAM 

b. GMSK 

c. QPSK 

d. GFSK 

Answer: - Option a 

Explanation: - QAM is used in telephone modem. 

 

27. BPSK signal can be demodulated by using, 

a. low pass filters 

b. A band pass filter 

c. A high pass filters 

d. None of these 

     Answer: - Option a 

        Explanation: - Low pass filter is used for demodulation in BPSK system 

https://en.wikipedia.org/wiki/Quadrature_amplitude_modulation
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28. The polarities in NRZ format use 
a) Complete pulse duration 
b) Half duration 
c) Both positive as well as negative value 
d) Each pulse is used for twice the duration 
 Answer: - Option a 

Explanation: - A non-return-to-zero (NRZ) line code is a binary code in which ones are 
represented by one significant condition, usually a positive voltage, while zeros are represented by 
some other significant condition, usually a negative voltage, with no other neutral or rest condition. 

 
 

29. In channel coding theorem, channel capacity decides the _________permissible rate at which 

error free transmission is possible. 

a) Maximum 
b) Minimum 
c) Constant 
d) None of the above 
Answer: - Option a 

Explanation: - The channel capacity, C, is defined to be the maximum rate at which information can 

be transmitted through a channel.  

 

30. In a linear code, the minimum Hamming distance between any two code words is______ 

minimum weight of any non-zero code word. 

a) Less than 
b) Greater than 
c) Equal to 
d) None of the above 

     Answer: - Option c 

      Explanation: - In a linear code, the minimum Hamming distance between any two code words is equal 
to minimum weight of any non-zero code word. 

 
31. Entropy is the measure of 

a) Average information per message interval 
b) Amount of information that can be transmitted 
c) Number of error bits from total number of bits 
d) None of the mentioned 
Answer: - Option a 
Explanation: - Entropy is the measure of Average information per message interval 

 

32. Parity check bit coding is used for 
a) Error correction 
b) Error detection 
c) Error correction and detection 
d) None of the above 

        Answer: - Option b 

            Explanation: - Parity check bit coding is used for error detection 
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33. For M equally likely messages, M>>1, if the rate of information R > C, the probability of error 
is 
a) Arbitrarily small 
b) Close to unity 
c) Not predictable 
d) Unknown 

          Answer: - Option b 

          Explanation: - For M equally likely messages, M>>1, if the rate of information R > C, the 

probability of error is close to unity 
 

34. According to Shannon Hartley theorem, 

a) the channel capacity becomes infinite with infinite bandwidth 

b) the channel capacity does not become infinite with infinite bandwidth 

c) Has a tradeoff between bandwidth and Signal to noise ratio 

d) Both b) and c) are correct 

Answer: - Option d 

Explanation: - The Shannon–Hartley theorem tells the maximum rate at which information 

can be  transmitted  over  a  communications  channel  of  a specified bandwidth in the presence of 

noise. 
 

35. External modulation for ________ modulation format allows the most sensitive coherent 

detection mechanism. 

a) FSK 

b) DSK 

c) PSK 

d) ASK 

Answer: - Option c 

Explanation:- External modulation for PSK is usually straightforward. It is therefore utilized to 

provide the modulation format which allows the most sensitive coherent detection mechanism. 
[ 

36.  _________ can potentially provide spectral conservation through the use of multilevel 

signaling. 

a) M-ary PSK 

b) MFSK 

c) ASK 

d) DFSK 

Answer: - Option a 

Explanation:-  In M-ary schemes, the spectral efficiency is increased by the factor log2 M. this is 

purely for M-level schemes which can provide multilevel signaling patterns. 
 

37. _____________ is essentially a crude form of Amplitude shift keying. 

a) Analog modulation 

b) Digital intensity modulation 

c) Photodetector 

d) Receiver structure 

  Answer: - Option  
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 Explanation: - Many techniques have been developed to amplitude modulate an optical signal.   

Digital intensity modulation used in direct detection systems is essentially a crude form of ASK in 

which the received signal is detected using square law detector. 
 

38. The digital transmission on implementation of polarization modulation which involves 

polarization characteristics of the transmitted optical signal is known as _____________ 

a) Frequency shift keying 

b) Amplitude shift keying 

c) Phase shift keying 

d) Polarization shift keying 

  Answer: - Option d 

Explanation: - Polarization shift keying is abbreviated as PolSK. PolSK requires additional 

receiver complexity than other modulation formats. 
 

39. FSK modulation is attributed to the use of __________ frequencies unlike ASK 

modulation. 

a) One 

b) Three 

c) Two 

d) Four 

   Answer: - Option c 

Explanation: - FSK heterodyne detection has receiver sensitivity of 3dB more than tha ASK.    

Hence, it is attributed to the use of two frequencies unlike ASK where only one frequency is 

used. 
 

40. In BPSK, the ________ of constant amplitude carrier signal is switched between two 

values according to the two possible values. 

a) Amplitude 

b) Phase 

c) Frequency 

d) Angle 

Answer: -  option b 

Explanation: - In binary phase shift keying (BPSK), the phase of a constant amplitude carrier 

signal is switched between two possible values m1 and m2. These two values corresponds to 

binary 1 and 0 respectively. 

  
41 In direct sequence process which step is performed first? 
 a) De-spreading 
 b) Demodulation 
 c) Despreading & Demodulation 
 d) None of the mentioned 
 Answer: a 
 Explanation: In direct sequence process, De-spreading correlator is followed by a modulator. 
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42 The processing gain is given as 
 a) Wss/R 
 b) R/Wss 
 c) Wss/2R 
 d) R/2Wss 
 Answer: a 
 Explanation: The processing gain is given by the ratio of the minimum bandwidth of the data to 

data rate. 
  
43  Chip is defined as 
 a) Shortest uninterrupted waveform 
 b) Largest uninterrupted waveform 
 c) Shortest diversion 

 d) None of the mentioned 

 Answer: a 

 Explanation: A chip is defined as the shortest uninterrupted waveform in the system. 

  

44 Processing gain is given as 

 a) Wss/R 

 b) Rch/R 

 c) Wss/R & Rch/R 

 d) None of the mentioned 

 Answer: c 

 Explanation: Processing gain is given as both as the ratio of the minimum bandwidth of the 
data to data rate and also the by the ratio of code chip rate and data rate as minimum 
bandwidth is approximately equal to code chip rate. 

  

45  Which modulation scheme is preferred for direct sequence spread spectrum process? 

 a) BPSK 

 b) QPSK 

 c) BPSK & QPSK 

 d) None of the mentioned 

 Answer: c 

 Explanation: Both the modulation scheme BPSK and QPSK can be used for direct sequence 
spread spectrum process. 

  

46 The frequency hopping system uses ______ modulation scheme. 

 a) FSK 

 b) BPSK 

 c) MFSK 

 d) MPSK 

 Answer: c 

 Explanation: The frequency hopping spread spectrum system uses M-ary frequency shift 
keying modulation scheme. 
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47 DS/BPSK includes 
 a) Despreading 
 b) Demodulation 
 c) Despreading & Demodulation 
 d) None of the mentioned 
 Answer: c 
 Explanation: DS/BPSK is a two step precess which includes despreading and demodulation. 
  

48 Average energy per bit is given by 

 a) average energy symbol/log2 M 

 b) average energy symbol * log2 M 

 c) log2 M/ Average energy symbol 

 d) none of the mentioned 

 Answer: a 

 Explanation: Average energy per bit is given by average energy symbol divided by log2 M. 

  

49 Which FSK has no phase discontinuity? 

 a) Continuous FSK 

 b) Discrete FSK 

 c) Uniform FSK 

 d) None of the mentioned 

 Answer: a 

 Explanation: Continuous frequency shift keying has no phase discontinuity between symbols. 

  

50 FSK reception is 

 a) Phase Coherent 

 b) Phase non coherent 

 c) Phase Coherent & non coherent 

 d) None of the mentioned 

 Answer: c 

 Explanation: Reception of FSK can be either phase coherent or phase non coherent. 

  

51  FSK reception uses 

 a) Correlation receiver 

 b) PLL 

 c) Correlation receiver & PLL 

 d) None of the mentioned 

 Answer: c 

 Explanation: Frequency shift keying uses correlation receiver and phase locked loop. 

 
 

52 In non coherent reception _____ is measured. 

 a) Phase 

 b) Energy 

 c) Power 

 d) None of the mentioned 

 Answer: b 
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 Explanation: In non coherent reception of FSK, energy in each frequency is measured. 

  

53 Every frequency has ____ orthogonal functions. 

 a) One 

 b) Two 

 c) Four 

 d) Six 

 Answer: b 

 Explanation: Every frequency has two orthogonal functions – sine and cosine. 

  

54  If we correlate the received signal with any one of the two orthogonal function, the obtained 
inner product will be 

 a) In phase 

 b) Quadrature 

 c) Zero 

 d) Cannot be determined 

 Answer: c 

 Explanation: If we correlate the received signal with only one of the orthogonal function for 
example sine, the inner product obtained will be zero. 

  

55 If we correlate the received signal with both orthogonal function the inner product will be 

 a) In phase 

 b) Quadrature 

 c) In phase and quadrature 

 d) Unity 

 Answer: c 

 Explanation: If we correlate the received signal with both the orthogonal function, the two inner 
products obtained will be in phase and quadrature. 

  

56  Simulation is used to determine 

 a) Bit error rate 

 b) Symbol error rate 

 c) Bit error 

 d) Symbol error 

 Answer: a 

 Explanation: A simulation of digital communication system is used to estimate bit error rate. 

  

57 Matched filter is a _____ technique. 

 a) Modulation 

 b) Demodulation 

 c) Modulation & Demodulation 

 d) None of the mentioned 

 Answer: b 
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58 Which is called as on-off keying? 

 a) Amplitude shift keying 

 b) Uni-polar PAM 

 c) Amplitude shift keying & Uni-polar PAM 

 d) None of the mentioned 

 Answer: c 

 Explanation: Amplitude shift keying and uni-polar PAM both schemes are called as on off 
keying. 

  

59 QAM uses ______ as the dimensions. 

 a) In phase 

 b) Quadrature 

 c) In phase & Quadrature 

 d) None of the mentioned 

 Answer: c 

 Explanation: QAM uses in phase and quadrature which is cosine and sine respectively as the 
dimensions. 

  

60  Which has same probability of error? 

 a) BPSK and QPSK 

 b) BPSK and ASK 

 c) BPSK and PAM 

 d) BPSK and QAM 

 Answer: c 

 Explanation: BPSK is similar to bipolar PAM and both have same probability of error. 

  

61 Which system uses QAM? 

 a) Digital microwave relay 

 b) Dial up modem 

 c) Digital microwave relay & Dial up modem 

 d) None of the mentioned 

 Answer: c 

 Explanation: Digital microwave relay, dial up modem and etc uses QAM modulation technique. 

  

62 Which has same probability of error? 

 a) ASK and FSK 

 b) ASK and PSK 

 c) PSK and FSK 

 d) None of the mentioned 

 Answer: c 

 Explanation: Uni-polar base-band signalling, PSK and FSK has same probability of error. 
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63 Which has higher error probability performance? 

 a) Uni-polar base-band signalling 

 b) Bipolar base-band signalling 

 c) ASK 

 d) FSK 

 Answer: b 

 Explanation: Bipolar base-band signalling has high error probability performance than the 
others. The probability of error value is A2T. 

  

64 The division multiplexing uses 

 a) High pass filter 

 b) Commutator 

 c) High pass filter & Commutator 

 d) None of the mentioned 

 Answer: b 

 Explanation: Time division multiplexing uses low pass filter and commutator. 

  

65  In TDM, at the receiver end, ____ filter is used. 

 a) Low pass 

 b) High pass 

 c) Band pass 

 d) Band stop 

 Answer: a 

 Explanation: In TDM, at the receiver end low pass filtering is done to obtain individual signals. 

  

66 Which provides more secure communication? 

 a) CDMA 

 b) FDMA 

 c) TDMA 

 d) None of the mentioned 

 Answer: a 

 Explanation: CDMA provides more secure communication than TDMA and FDMA. 

  

67 Entropy is the measure of 

 a) Randomness 

 b) Information 

 c) Randomness & Information 

 d) None of the mentioned 

 Answer: c 

 Explanation: Entropy can be defined as the measure of randomness or information. 

  
 
 
 
 



 

Page 57 of 79 
 

68 Entropy calculation returns 

 a) Random variable 

 b) Deterministic number 

 c) Random number 

 d) None of the mentioned 

 Answer: b 

 Explanation: Entropy calculation returns a deterministic number and not a random variable. 

  

69 Entropy of N random variables is the _____ of the entropy of individual random variable. 

 a) Sum 

 b) Product 

 c) Sum of squares 

 d) Average 

 Answer: a 

 Explanation: Entropy of N random variables is the sum of the entropy of individual random 
variable. 

  

70 In phase lock which parameter is synchronized 

 a) Frequency 

 b) Phase 

 c) Frequency & Phase 

 d) None of the mentioned 

 Answer: c 

 Explanation: Being in phase lock means that the receiver‟s local oscillator is synchronized in 
both frequency and phase with the received signal. 

  

71 Coherent modulation requires ____ level of synchronization. 

 a) One 

 b) Two 

 c) Three 

 d) None of the mentioned 

 Answer: c 

 Explanation: Coherent modulation requires three levels of synchronization – phase symbol and 
frame. 

  

72  Non coherent system requires 

 a) Phase synchronization 

 b) Frequency synchronization 

 c) Phase & Frequency synchronization 

 d) None of the mentioned 

 Answer: c 

 Explanation: Non coherent system requires frequency synchronization. 
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73 The synchronization necessary for BPSK is 

 a) Frequency tracking 

 b) Bit timing 

 c) Phase tracking 

 d) All of the mentioned 

 Answer: d 

 Explanation: Non coherently detected BPSK is the simplest digital receiver and it requires 
frequency tracking, bit timing synchronizations and also phase synchronization. 

  

74 Transmitter synchronization implies 

 a) One way communication 

 b) Two way communication 

 c) One & Two way communication 

 d) None of the mentioned 

 Answer: b 

 Explanation: Transmitter plays a role in synchronization by varying the frequency and timing of 
its transmissions to correspond to expectation of receiver. This transmitter synchronization 
implies two way communication. 

  

75 As the synchronization levels increases, cost 

 a) Decreases 

 b) Increases 

 c) Remains the same 

 d) None of the mentioned 

 Answer: b 

 Explanation: For each level increase in synchronization levels, cost increases. 

  

76 Synchronization is used in system which has 

 a) Non coherent modulation techniques 

 b) Many users accessing 

 c) Non coherent modulation techniques & Many users accessing 

 d) None of the mentioned 

 Answer: c 

 Explanation: For communication system using non coherent modulation techniques and many 
users accessing the central communication node, synchronization is necessary. 

  

77 Which method has fast acquisition and can work without return link? 

 a) Open loop method 

 b) Closed loop method 

 c) Open & Closed loop method 

 d) None of the mentioned 

 Answer: a 

 Explanation: The main advantage of open loop method is that acquisition is fast, the procedure 
can work without return link and the amount of real time computation that is required is small. 
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78  Which method has two way link? 

 a) Open loop method 

 b) Closed loop method 

 c) Open & Closed loop method 

 d) None of the mentioned 

 Answer: b 

 Explanation: Closed loop method requires return link, large amount of real time processing and 
has two way link. 

  

79 Which method requires external authority and is inflexible? 

 a) Open loop method 

 b) Closed loop method 

 c) Open & Closed loop method 

 d) None of the mentioned 

 Answer: a 

 Explanation: Open loop method is inflexible, does not adjust quickly to unplanned changes and 
needs external authority that provides prior knowledge, where as closed loop method does not 
need all these. 

  

80 Which method needs precorrect time? 

 a) Open loop method 

 b) Closed loop method 

 c) Open & Closed loop method 

 d) None of the mentioned 

 Answer: a 

 Explanation: In open loop method the frequency and time are precorrected. 

  

81 In open loop method, the time reference error __________ with respect to time. 

 a) Increases exponentially 

 b) Decreases exponentially 

 c) Increases quadratically 

 d) Decreases quadratically 

 Answer: a 

 Explanation: In open loop transmitter synchronization system, the time reference error 
increases quadratically with time. 

  

82 When a terminal is able to utilize the measurements made on the return link it is called as 

 a) Open loop method 

 b) Closed loop method 

 c) Quasi close loop method 

 d) None of the mentioned 

 Answer: c 

 Explanation: The case where a terminal is able to utilize the measurements made on a return 
link signal is called as quasi closed loop transmitter synchronization. 
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83  Which reduces the effective distance between signals in signal space? 

 a) Time error 

 b) Frequency offset 

 c) Time error & Frequency offset 

 d) None of the mentioned 

 Answer: c 

 Explanation: Time error or frequency offset or combination of both will reduce the effective 
distance between signals in signal space and degrade error performance. 

  

84  The system which has ______ signal to noise ratio can tolerate larger timing error. 

 a) Large 

 b) Small 

 c) Large & Small 

 d) None of the mentioned 

 Answer: a 

 Explanation: The system with increased signal to noise ratio will allow it to tolerate larger 
timing error so the improvement is error performance is rapid. 
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04 – Multiplexing and multiple access techniques   Marks:- 12 

Content of Chapter:- 

4.1 Need  and methods of Multiplexing Time Division Multiplexing (TDM), Frequency, Division Multiplexing    

(FDM), Code Division multiplexing (CDM), definition, block diagram and their comparision. 

4.2 E & T-carrier multiplexing hierarchy. 

4.3 Access techniques: need and methods of Time Division Multiple Access (TDMA), Frequency Division    

multiple Access (FDMA), Code Division Multiple access (CDMA). 

 
 
1 a) Synchronous TDM 

 b) Non synchronous TDM 

 c) Synchronous & Non synchronous TDM 

 d) None of the mentioned 

 Answer: - Option c   

 Explanation:- Synchronous time division multiplexing provides constant bandwidth and constant delay. 

  

2 Example of reservation system is 

 a) Synchronous TDM 

 b) Non synchronous TDM 

 c) Synchronous & Non synchronous TDM 

 d) None of the mentioned 

 Answer: - Option c   

 Explanation:- Synchronous TDM is an example for the reservation system. 

  

3 Which are non orthogonal multiplexing? 

 a) TDM 

 b) FDM 

 c) TDM & FDM 

 d) None of the mentioned 

 Answer:- Option d 

 Explanation:- TDM and FDM are both orthogonal multiplexing. 
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4 Companding is used to 

 a) Increase the information transmission rate 

 b) Use only one carrier frequency to handle different signals 

 c) To use different frequency bands for different signals 

 d) To protect all small signals in PCM from quantizing noise 

 Answer: d 

 Explanation: Companding is used to protect all small signals in PCM from quantizing noise. 

  

5 TDM is used to 

 a) Increase the information transmission rate 

 b) Use only one carrier frequency to handle different signals 

 c) To use different frequency bands for different signals 

 d) To protect all small signals in PCM from quantizing noise 

 Answer: option b 

 Explanation: TDM is used to use only one carrier frequency to handle different signals. 

  

6 Which has greater bandwidth? 

 a) TDM 

 b) FDM 

 c) TDM & FDM 

 d) None of the mentioned 

 Answer: Option b 

 Explanation: FDM has greater bandwidth. 

  

7 Which has lower noise immunity? 

 a) TDM 

 b) FDM 

 c) TDM & FDM 

 d) None of the mentioned 

 Answer: a 

 Explanation: TDM has lower noise immunity. 

  

8 Frequency division multiple access (FDMA) assigns ______ channels to _______ users. 

 a) Individual, individual 

 b) Many, individual 

 c) Individual, many 

 d) Many, many 

 Answer: a 
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9 The FDMA channel carries ____________ phone circuit at a time. 

 a) Ten 

 b) Two 

 c) One 

 d) Several 

 Answer: c 

10 The bandwidth of FDMA channel is ______ 

 a) Wide 

 b) Narrow 

 c) Large 

 d) Zero 

 Answer: b 

  

11 The symbol time in FDMA systems is _________ thus intersymbol interference is ______ 

 a) Large, high 

 b) Small, low 

 c) Small, high 

 d) Large, low 

 Answer: d 

 

  

12 Due to _________ transmission scheme __________ bits are needed for overhead in FDMA systems. 

 a) Continuous, few 

 b) Discontinuous, few 

 c) Continuous, many 

 d) Discontinuous, many 

 Answer: a 

 Explanation: Since FDMA is a continuous transmission scheme, fewer bits are needed for 

overhead purposes (such as synchronization and framing bits) as compared to TDMA. 

  

13 Which of the following is not true for FDMA systems as compared to TDMA systems? 

 a) Low complexity 

 b) Lower cell site system cost 

 c) Tight RF filtering 

 d) Narrow bandwidth 

 Answer: b 

 

  

14  __________ is based on FDMA/FDD. 

 a) GSM 

 b) W-CDMA 

 c) Cordless telephone 

 d) AMPS 

 Answer: d 
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15 __________ is undesired RF radiation. 

 a) Intermodulation frequency 

 b) Intermediate frequency 

 c) Instantaneous frequency 

 d) Instrumental frequency 

 Answer: a 

  

16 Preamble contains __________ 

 a) Address 

 b) Data 

 c) Guard bits 

 d) Trail bits 

 Answer: a 

  

17  __________ are utilized to allow synchronization of the receivers between different slots and 

frames. 

 a) Preamble 

 b) Data 

 c) Guard bits 

 d) Trail bits 

  

18 Which of the following is not true for TDMA? 

 a) Single carrier frequency for single user 

 b) Discontinuous data transmission 

 c) No requirement of duplexers 

 d) High transmission rates 

 Answer: a 

  

19 __________ synchronization overhead is required in TDMA due to _______ transmission. 

 a) High, burst 

 b) High, continuous 

 c) Low, burst 

 d) No, burst 

 Answer: a 

  

20 ___________ of TDMA system is a measure of the percentage of transmitted data that 

contains information as opposed to providing overhead for the access scheme. 

 a) Efficiency 

 b) Figure of merit 

 c) Signal to noise ratio 

 d) Mean 

 Answer: a 
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21. 

 a) 25 

 b) 200 

 c) 1600 

 d) 1000 

 Answer: d 

 

  

22 What is the time duration of a bit if data is transmitted at 270.833 kbps in the channel? 

 a) 270.833 s 

 b) 3 μs 

 c) 3.692 μs 

 d) 3.692 s 

 Answer: c 

 Explanation: If data is transmitted at 270.833 kbps in the channel, the time duration of a bit will be 

3.692 μs, as Tb = (1/270.833 kbps) = 3.692 μs. 

  

23 T1 carrier system is used 

 a) For PCM voice transmission 

 b) For delta modulation 

 c) For frequency modulated signals 

 d) None of the above 

 Answer: a 

 Explanation: T1 carrier system is used for PCM voice transmission 

  

24 CDMA, symbol duration is ___________ than channel delay spread. 

 a) Equal 

 b) Greater 

 c) Slightly greater 

 d) Much less 

 Answer: d 

 Explanation: In CDMA, symbol (chip) duration is very short and usually much less than the channel 

delay spread. Thus, channel data rates are very high in CDMA systems. 

  

25  ___________ is a digital multiple access system in which carrier frequencies are varied in 

pseudorandom order. 

 a) CDMA 

 b) FCDMA 

 c) FHMA 

 d) SDMA 

 Answer: c 
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26 If the rate of change of the carrier frequency is greater than the symbol rate, then the system 

is referred as ___________ 

 a) Fast frequency hopping system 

 b) Slow frequency hopping system 

 c) Time division frequency hopping system 

 d) Code division multiple access system 

 Answer: a 

  

27 All users in CDMA system uses __________ carrier frequency. 

 a) Different 

 b) Two 

 c) Ten 

 d) Same 

 Answer: d 

  

28  Which of the following is not true for FDMA systems as compared to TDMA systems? 

 a) Low complexity 

 b) Lower cell site system cost 

 c) Tight RF filtering 

 d) Narrow bandwidth 

 Answer: b 

  

29  __________ are utilized to allow synchronization of the receivers between different slots and 

frames. 

 a) Preamble 

 b) Data 

 c) Guard bits 

 d) Trail bits 

 Answer: c 

  

30 Which of the following is not true for TDMA? 

 a) Single carrier frequency for single user 

 b) Discontinuous data transmission 

 c) No requirement of duplexers 

 d) High transmission rates 

 Answer: a 

  

31  What is the time duration of a bit if data is transmitted at 270.833 kbps in the channel? 

 a) 270.833 s 

 b) 3 μs 

 c) 3.692 μs 

 d) 3.692 s 

 Answer: c 

 Explanation: If data is transmitted at 270.833 kbps in the channel, the time duration of a bit will be 
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3.692 μs, as Tb = (1/270.833 kbps) = 3.692 μs. 

  

32 Which is more simpler to implement? 

 a) Direct sequence spread spectrum 

 b) Frequency hopping spread spectrum 

 c) Time hopping spread spectrum 

 d) None of the mentioned 

 Answer: a 

 Explanation: Direct sequence spread spectrum is more simpler to implement. 

  

33 Which is more suitable when large number of transmitters are used? 

 a) Synchronous CDMA 

 b) Asynchronous CDMA 

 c) Synchronous & Asynchronous CDMA 

 d) None of the mentioned 

 Answer: b 

 Explanation: Asynchronous CDMA is more suitable for large number of transmitters. 

  

34 CDMA rejects 

 a) Narrow band interference 

 b) Wide band interference 

 c) Narrow & Wide band interference 

 d) None of the mentioned 

 Answer: a 

 Explanation: CDMA effectively rejects narrow band interference. 

  

35 Frequency planning is very essential in 

 a) FDMA 

 b) TDMA 

 c) FDMA & TDMA 

 d) None of the mentioned 

 Answer: c 

 Explanation: Frequency planning is necessary for both TDMA and FDMA. 

  

36 CDMA uses 

 a) Hard hand off 

 b) Soft hand off 

 c) Hard & Soft hand off 

 d) None of the mentioned 

 Answer: b 

 Explanation: CDMA uses soft hand off which provides more reliable communication. 
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37 Some advantages of spread spectrum are 

 a) Low susceptibility 

 b) Immunity to jamming 

 c) Reduced interference 

 d) All of the mentioned 

 Answer: d 

 Explanation: Advantages of spread spectrum are low susceptibility, reduced interference, immunity 

to jamming and co existence of multi path system. 

  

38 Which is more suitable when large number of transmitters are used? 

 a) Synchronous CDMA 

 b) Asynchronous CDMA 

 c) Synchronous & Asynchronous CDMA 

 d) None of the mentioned 

 Answer: b 

 Explanation: Asynchronous CDMA is more suitable for large number of transmitters. 

  

39 Frequency planning is very essential in 

 a) FDMA 

 b) TDMA 

 c) FDMA & TDMA 

 d) None of the mentioned 

 Answer: c 

 Explanation: Frequency planning is necessary for both TDMA and FDMA. 

  

40 CDMA uses 

 a) Hard hand off 

 b) Soft hand off 

 c) Hard & Soft hand off 

 d) None of the mentioned 

 Answer: b 

 Explanation: CDMA uses soft hand off which provides more reliable communication. 

  

41 Which uses orthogonal codes? 

 A. Synchronous CDMA 

 B. Asynchronous CDMA 

 C. Synchronous & Asynchronous CDMA 

 D. None of the mentioned 

 Answer: A 

 Explanation:  Synchronous CDMA uses orthogonal codes andasynchronous CDMA uses 

pseudorandom codes. 
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42  Which is more suitable when large number of transmitters areused? 

 A. Synchronous CDMA 

 B. Asynchronous CDMA 

 C. Synchronous & Asynchronous CDMA 

 D. None of the mentioned 

 Answer: B 

 Explanation: Asynchronous CDMA is more suitable for largenumber of transmitters. 

  

43 CDMA rejects 

 A. Narrow band interference 

 B. Wide band interference 

 C. Narrow & Wide band interference 

 D. None of the mentioned 

 Answer: A 

 Explanation : CDMA effectively rejects narrow band interference. 

  

44 Frequency planning is very essential in 

 A. FDMA 

 B. TDMA 

 C. FDMA & TDMA 

 D. None of the mentioned 

 Answer: C 

 Explanation:  Frequency planning is necessary for both TDMA andFDMA. 

  

45 CDMA uses 

 A. Hard hand off 

 B. Soft hand off 

 C. Hard & Soft hand off 

 D. None of the mentioned 

 Answer: B 

 Explanation : CDMA uses soft hand off which provides more reliablecommunication. 

  

46 In CDMA, the system uses ______for the Forward and Reverse links 

 A. FDD 

 B.TDD 

 C.Both 1 & 2 

 D. None of the above 

 Ans: C 

 Explanation: In CDMA, the system both uses for the Forward and Reverse links 
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47  In which modulation schemes, the spreading of spectrum occurs? 

 a) Frequency modulation 

 b) Amplitude modulation 

 c) Frequency & Amplitude modulation 

 d) None of the mentioned 

 Answer: a 

  

48 Gaussian noise has _____ power spread _____ over all frequencies. 

 a) Zero, uniformly 

 b) Zero, non uniformly 

 c) Infinite, uniformly 

 d) Infinite, non uniformly 

 Answer: c 

 Explanation: Gaussian noise is a mathematical model which has infinite power spread uniformly 

over all frequencies. 

  

49 Jamming is caused by 

 a) Multipath 

 b) Natural phenomena 

 c) Multipath & Natural phenomena 

 d) None of the mentioned 

 Answer: c 

 Explanation: Jamming can be caused by natural phenomenon and also is caused by multipath. 

  

50 Which system makes the detection difficult for all users other than the intended users? 

 a) Low probability of intercept 

 b) Low probability of detection 

 c) Low probability of intercept & detection 

 d) None of the mentioned 

 Answer: c 

 Explanation: Low probability of detection or low probability of intercept is a system which makes the 

detection difficult for anyone but the intended users. 

  

51 The radio meter consists of 

 a) Low pass filter 

 b) High pass filter 

 c) Band pass filter 

 d) Band reject filter 

 Answer: c 

 Explanation: The radio meter consists of band pass filter, squaring circuit and integrating circuit. 
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52 Spread spectrum signals are used for 

 a) Ranging 

 b) Determination of position 

 c) Ranging & Determination of position 

 d) None of the mentioned 

 Answer: c 

 Explanation: Spread spectrum signals are used for ranging or determination of position location. 

  

53 Uncertainty in the delay measurement is _________ to the bandwidth of signal pulse. 

 a) Directly proportional 

 b) Inversely proportional 

 c) Not related 

 d) None of the mentioned 

 Answer: b 

 Explanation: Uncertainty in the delay measurement is inversely proportional to the bandwidth of the 

signal pulse. 

  

54 Uncertainty in the delay measurement is _______ to rise time of the pulse. 

 a) Directly proportional 

 b) Inversely proportional 

 c) Not related 

 d) None of the mentioned 

 Answer: a 

 Explanation: Uncertainty in the delay measurement is directly proportional to the rise time of the 

pulse and inversely proportional to the bandwidth of the signal pulse. 

  

55  In spread spectrum technique, the desired signal is multiplied _____ and interference signal is 

multiplied _____ 

 a) Once, twice 

 b) Twice, once 

 c) Twice, thrice 

 d) Thrice, twice 

 Answer: b 

 Explanation: In spread spectrum technique, the desired signal is multiplied twice and interference 

signal is multiplied once. 

  

56  Each satellite has ______ transponders. 

 a) 10 

 b) 12 

 c) 15 

 d) 18 

 Answer: b 

 Explanation: Each satellite has 12 transponders with a bandwidth of 36 Mhz each. 
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57 The preamble consists of 

 a) Synchronization 

 b) Addressing 

 c) Error control sequence 

 d) All of the mentioned 

 Answer: d 

 Explanation: The preamble portion consists of synchronization, addressing and error control 

sequences. 

  

58  Which method is efficient? 

 a) Fixed assignment 

 b) Dynamic allocation 

 c) Fixed assignment & Dynamic allocation 

 d) None of the mentioned 

 Answer: b 

 Explanation: Dynamic allocation method is more efficient than fixed assignment as any slot won‟t be 

wasted unnecessarily. 

  

59 Which has a lesser average packet delay? 

 a) FDMA 

 b) TDMA 

 c) Dynamic FDMA 

 d) None of the mentioned 

 Answer: b 

 Explanation: Both TDMA and FDMA has equivalent performance but when it comes to average 

packet delay TDMA has lesser delay than FDMA. 

  

60 The maximum waiting time before transmission of a packet is 

 a) (M-1)T/M 

 b) (M-1)M/T 

 c) (M+1)T/M 

 d) (M+1)M/T 

 Answer: a 

 Explanation: The maximum waiting time before transmission of a packet is given by (M-1)T/M. 

  

61 CDMA is 

 a) Similar to FDMA 

 b) Similar to TDMA 

 c) Combination of both 

 d) None of the mentioned 

 Answer: c 

 Explanation: Code division multiple access is the technique which is the combination of both TDMA 

and FDMA. 
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62 Frequency modulation technique involves 

 a) Data modulation 

 b) Frequency hopping modulation 

 c) Data & Frequency hopping modulation 

 d) None of the mentioned 

 Answer: c 

 Explanation: The FH modulation is considered as a two step process. It includes data modulation 

and frequency hopping modulation. 

  

63  Which needs precise time coordination? 

 a) CDMA 

 b) TDMA 

 c) CDMA & TDMA 

 d) None of the mentioned 

 Answer: b 

 Explanation: CDMA when compared to TDMA does not need precise time coordination among 

various simultaneous transmitters. 
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05 – Spread spectrum modulation Marks:- 08 

Content of Chapter:- 

5.1 Introduction to spread spectrum (SS) Modulation, advantages over fixed frequency, Types of SS 

Modulation, Applications of SS modulation. Block diagram of spread spectrum modulation system. 

5.2 Pseudo Noise (PN ) sequence: definition, generation and maximum length sequence. 

5.3 Types of SS modulation:  Direct sequence spread spectrum (DSSS) and Frequency Hop spread spectrum 

(FHSS) 

 
1 Why spread spectrum technique is inefficient for a single user? 

 a) Large transmission bandwidth         

 b) Small transmission bandwidth         

 c) Fixed transmission bandwidth         

 d) Fixed null bandwidth         

 Answer: a         

 Explanation: Spread spectrum systems are bandwidth inefficient for single users. But in spread spectrum 
systems, many users can simultaneously use the same bandwidth without significantly interfering with one 
another. It is one of the advantages of spread spectrum. 

          

2 The transmission bandwidth of spread spectrum techniques is equal to the minimum required 
signal bandwidth. 

 a) True         

 b) False         

 Answer: b         

 Explanation: Spread spectrum techniques employ a transmission bandwidth that is several orders of 
magnitude greater than the minimum required signal bandwidth. On the other hand, primary objective of all 
the modulation schemes is to minimize the required transmission bandwidth. 

          

3  Which of the following is not a property of spread spectrum techniques? 

 a) Interference rejection capability         

 b) Multipath fading         

 c) Frequency planning elimination         

 d) Multiple user, multiple access interface         

 Answer: b         

 Explanation: Resistance to multipath fading is one of the fundamental reasons for considering spread 
spectrum systems for wireless communication. Since spread spectrum signals have uniform energy over a 
very large bandwidth, at any given time only a small portion of the spectrum will undergo fading. 
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4 Which of the following is not a characteristic of PN sequence? 

 a) Nearly equal number of 0s and1s         

 b) Low correlation between shifted version of sequence         

 c) Non deterministic         

 d) Low cross-correlation between any two sequences         

 Answer: c         

          

5  The transmission bandwidth of spread spectrum techniques is equal to the minimum required 
signal bandwidth. 

 a) True         

 b) False         

 Answer: b         

 Explanation: Spread spectrum techniques employ a transmission bandwidth that is several orders of 
magnitude greater than the minimum required signal bandwidth. On the other hand, primary objective of all 
the modulation schemes is to minimize the required transmission bandwidth. 

          

6 Why spread spectrum technique is inefficient for a single user? 

 a) Large transmission bandwidth         

 b) Small transmission bandwidth         

 c) Fixed transmission bandwidth         

 d) Fixed null bandwidth         

 Answer: a         

 Explanation: Spread spectrum systems are bandwidth inefficient for single users. But in spread spectrum 
systems, many users can simultaneously use the same bandwidth without significantly interfering with one 
another. It is one of the advantages of spread spectrum. 

          

7  Which of the following is not a property of spread spectrum techniques? 

 a) Interference rejection capability         

 b) Multipath fading         

 c) Frequency planning elimination         

 d) Multiple user, multiple access interface         

 Answer: b         

 Explanation:  Resistance to multipath fading is one of the fundamental reasons for considering spread 
spectrum systems for wireless communication. Since spread spectrum signals have uniform energy over a 
very large bandwidth, at any given time only a small portion of the spectrum will undergo fading. 

          

8 Which of the following is not a characteristic of PN sequence? 

 a) Nearly equal number of 0s and1s         

 b) Low correlation between shifted version of sequence         

 c) Non deterministic         

 d) Low cross-correlation between any two sequences         

 Answer: c         

 Explanation: Pseudo-Noise sequences are deterministic in nature. Certain characteristics of PN sequence 
are nearly equal number of 0s and 1s, very low correlation between shifted versions of the sequence, very 
low cross correlation between any two sequences. 
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9 PN sequence can be generated using sequential logic circuits. 

 a) True         

 b) False         

 Answer: a         

 Explanation: PN sequence is usually generated using sequential logic 
circuits. When the feedback logic consists of exclusive OR gates, the 
shift register is called a linear PN sequence generator. 

     

          

10 The period of a PN sequence produced by a linear m stage shift register cannot exceed _____ symbols. 

 a) 2m         

 b) m         

 c) 2m         

 d) 2m-1         

 Answer: d         

 Explanation: There are exactly 2m-1 non-zero states for an m 
stage feedback shift register. Thus, the period of a PN sequence 
produced by a linear m stage shift register cannot exceed 2m-1. 

      

          

11  DSSS system spreads the baseband signal by ________ the baseband pulses with a pseudo noise 
sequence. 

 a) Adding         

 b) Subtracting         

 c) Multiplying         

 d) Dividing         

 Answer: c         

 Explanation: A direct sequence spread spectrum (DS-SS) system spreads the baseband data by directly 
multiplying the baseband data pulses with a pseudo noise sequence. And the pseudo noise sequence is 
produced by a pseudo noise code generator. 

          

12  Frequency hopping involves a periodic change of transmission _______ 

 a) Signal         

 b) Frequency         

 c) Phase         

 d) Amplitude         

 Answer: b         

 Explanation: Frequency hopping involves a periodic change of transmission 
frequency. A frequency hopping signal is regarded as a sequence of modulated 
data bursts with time varying, pseudo random carrier frequencies. 

   

          

13  What is the set of possible carrier frequencies in FH-SS? 

 a) Hopset         

 b) Hop         

 c) Chips         

 d) Symbols         

 Answer: a         
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 Explanation: The set of possible carrier frequencies in FH-SS is called hopset. Hopping 
occurs of a frequency band that includes a number of channels. Each channel is defined 
as a spectral region with central frequency in the hopset. 

  

          

14 The bandwidth of the channel used in the hopset is called _________ 

 a) Hopping bandwidth         

 b) Total hopping bandwidth         

 c) Instantaneous bandwidth         

 d) 3 dB bandwidth         

 Answer: c         

 Explanation: The bandwidth of a channel used in the hopset is called the 
instantaneous bandwidth. And the bandwidth of the spectrum over which 
the hopping occurs is called total hopping bandwidth. 

     

          

15  The processing gain of FH systems is given by ratio of _______ 

 a) Hopping bandwidth and hopping period         

 b) Instantaneous bandwidth and hopping duration         

 c) 3 dB bandwidth and bit rate         

 d) Total hopping bandwidth and instantaneous bandwidth         

 Answer: d         

 Explanation: The processing gain of frequency hopping (FH) 
systems is given by Bss/B. Here, Bss and B denote the total 
hopping bandwidth and instantaneous bandwidth respectively. 

      

          

16  FH systems do not have collisions. 

 a) True         

 b) False         

 Answer: b         

 Explanation: It is possible to have collisions in an FH system where an undesired user transmits in the 
same channel at the same time as the desired user. Whenever an undesired signal occupies a particular 
hopping channel in FH, the noise and interference in the channel are translated in frequency. 

          

17  In fast frequency hopping, hopping rate is less than the information symbol rate. 

 a) True         

 b) False         

 Answer: b         

 Explanation: Fast frequency hopping occurs if there is more than one frequency hop during each 
transmitted symbol. Thus, in fast frequency hopping the hopping rate equals or exceeds the information 
symbol rate. 

          

18 Pseudorandom signal ________ predicted. 

 a) Can be         

 b) Cannot be         

 c) maybe         

 d) None of the mentioned         

 Answer: a         



 

Page 78 of 79 
 

 Explanation: Random signals cannot be predicted whereas pseudorandom sequence can be predicted. 

          

19 The properties used for pseudorandom sequence are         

 a) Balance         

 b) Run         

 c) Correlation         

 d) All of the mentioned         

 Answer: d         

 Explanation: The three basic properties that can be applied for pseudorandom sequence are balance, run 
and correlation properties. 

          

20 Frequency hopping system can provide reliable mitigation only if 

 a) Hopping rate is greater than the symbol rate         

 b) Hopping bandwidth is large         

 c) Hopping rate is greater than the symbol rate & its bandwidth is large 

 d) None of the mentioned         

 Answer: c         

 Explanation: The frequency hopping system can provide reliable mitigation only if its hopping rate is faster 
than the symbol rate and the hopping bandwidth is large. 

          

21 Spread spectrum is a ______ technique.         

 a) Encoding         

 b) Decoding         

 c) Encoding & Decoding         

 d) None of the mentioned         

 Answer: a         

 Explanation: Spread spectrum is an important encoding technique for a wireless communication system. 

          

22 Spread spectrum can be used to transmit         

 a) Analog data         

 b) Digital data         

 c) Analog & Digital data         

 d) None of the mentioned         

 Answer: c         

 Explanation: Spread spectrum is used to transmit analog data and digital data using analog signal. 

          

23 Spread spectrum makes ______ difficult.         

 a) Jamming         

 b) Interception         

 c) Jamming & Interception         

 d) None of the mentioned         

 Answer: c         

 Explanation: Spread spectrum makes jamming and interception difficult and provides improved reception. 
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24 Spread spectrum has immunity from         

 a) Noise         

 b) Multi-path distortion         

 c) Noise & Multi-path distortion         

 d) None of the mentioned         

 Answer: c         

 Explanation: Spread spectrum has immunity to noise and multi-path distortion. 

          

25 The width of each channel in frequency hopping spread spectrum corresponds to 

 a) Bandwidth of input signal         

 b) Pseudorandom sequence used         

 c) Carrier frequency         

 d) None of the mentioned         

 Answer: a         

 Explanation: The width of the channel in frequency hopping spread spectrum corresponds to bandwidth of 
the input signal. 

          

26 The transmitter of frequency hopping system is fed with encoding scheme such as 

 a) Frequency shift keying         

 b) Binary phase shift keying         

 c) Frequency & Binary phase shift keying         

 d) None of the mentioned         

 Answer: c         

 Explanation: For transmission, the binary data is fed into modulator using modulation scheme such as 
frequency shift keying or binary phase shift keying. 

          

27 Which filter is used to get the final FHSS signal?         

 a) Low pass filter         

 b) High pass filter         

 c) Band pass filter         

 d) Band stop filter         

 Answer: c         

 Explanation: Band pass filter is used to block difference frequency and allow the sum frequency to yield 
final FHSS signal. 

          

28 In CDMA the incoming signal is _____ with the spreading code. 

 a) Added         

 b) Multiplied         

 c) XOR-ed         

 d) None of the mentioned         

 Answer: b         

 Explanation: In CDMA, the incoming signal is multiplied with the spreading code. 
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29 The original bandwidth of the unspread signal in spread spectrum is ____ to data rate. 

 a) Proportional         

 b) Inversely proportional         

 c) Not related         

 d) None of the mentioned         

 Answer: a         

 Explanation: In spread spectrum, the original bandwidth of the unspread signal is proportional to the data 
rate. 

          

30  In DSSS the signal is recovered using         

 a) Low pass filter         

 b) High pass filter         

 c) Band pass filter         

 d) Band stop filter         

 Answer: c         

 Explanation: In direct sequence spread spectrum, band pass signal at the demodulator can be used to 
recover the original signal. 

          

31 Spread spectrum is a ______ technique.         

 A. Encoding         

 B. Decoding         

 C. Encoding & Decoding         

 D. None of the mentioned         

 Answer: A         

 Explanation: Spread spectrum is an important encoding technique for a wireless communication system. 

          

32 Spread spectrum can be used to transmit         

 A. Analog data         

 B. Digital data         

 C. Analog & Digital data         

 D. None of the mentioned         

 Answer: C         

 Explanation:  Spread spectrum is used to transmit analog data and 
digital data using analog signal.  

          

33 Spread spectrum makes ______ difficult.         

 A. Jamming         

 B. Interception         

 C. Jamming & Interception         

 D. None of the mentioned         

 Answer: C         

 Explanation:  Spread spectrum makes jamming and interception difficult and provides improved reception. 
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34 Some advantages of spread spectrum are         

 A. Low susceptibility         

 B. Immunity to jamming         

 C. Reduced interference         

 D. All of the mentioned         

 Answer: D         

 Explanation:  Advantages of spread spectrum are low susceptibility,reduced interference, immunity to 
jamming and co existence ofmulti path system. 

          

35 Processing gain is the ratio of message bandwidth to 
signalbandwidth. 

        

 A. True         

 B. False         

 Answer: B         

 Explanation:  Processing gain is the ratio of signal bandwidth tomessage bandwidth. 

          

36 Which is better for avoiding jamming?         

 A. Direct sequence spread spectrum         

 B. Frequency hopping spread spectrum         

 C. Time hopping spread spectrum         

 D. None of the mentioned         

 Answer: B         

 Explanation: Frequency hopping spread spectrum is better foravoiding jamming. 

          

37 Which is more bandwidth efficient?         

 A. Direct sequence spread spectrum         

 B. Frequency hopping spread spectrum         

 C. Time hopping spread spectrum         

 D. None of the mentioned         

 Answer: C         

 Explanation: Time hopping spread spectrum is more bandwidthefficient. 

          

38 Which is more simpler to implement?         

 A. Direct sequence spread spectrum         

 B. Frequency hopping spread spectrum         

 C. Time hopping spread spectrum         

 D. None of the mentioned         

 Answer: A         

 Explanation: Direct sequence spread spectrum is more simpler toimplement. 
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39  The minimum spacing between consecutive hop positions gives the 

 a) Minimum number of chips necessary         

 b) Maximum number of chips necessary         

 c) Chip rate         

 d) None of the mentioned         

 Answer: a         

 Explanation: The minimum spacing between consecutive hop positions given the minimum number of chips 
necessary in the frequency word. 

          

40 Which system allows larger processing gain?         

 a) Direct sequence         

 b) Frequency hopping         

 c) Direct sequence & Frequency hopping         

 d) None of the mentioned         

 Answer: b         

 Explanation: Frequency hopping spread spectrum system allows greater processing gain than direct 
sequence spread spectrum technique. 

          

41 In which technique is phase coherence hard to maintain? 

 a) Direct sequence         

 b) Frequency hopping         

 c) Direct sequence & Frequency hopping         

 d) None of the mentioned         

 Explanation: In frequency hopping spread spectrum phase coherence is hard to maintain from hop to hop. 

          

42  Which type of demodulator is used in the frequency hopping technique? 

 a) Coherent         

 b) Non coherent         

 c) Coherent & Non coherent         

 d) None of the mentioned         

 Answer: b         

 Explanation: As it is difficult to maintain phase coherence, non coherent demodulator is used. 

          

43 Robustness gives the inability of a signal to withstand the impairments. 

 a) True         

 b) False         

 Answer: b         

 Explanation: Robustness gives the ability of a signal to withstand the impairments such as noise, jamming 
etc. 
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44 Chips are the         

 a) Repeated symbols         

 b) Non repeated symbols         

 c) Smallest length symbols         

 d) None of the mentioned         

 Answer: a         

 Explanation: The repeated symbols are called as chips.         

          

45  Slow frequency hopping is         

 a) Several hops per modulation         

 b) Several modulations per hop         

 c) Several symbols per modulation         

 d) None of the mentioned         

 Answer: b         

 Explanation: Slow frequency hopping is several modulation per frequency hop. 

          

46  Fast frequency hopping is         

 a) Several modulations per hop         

 b) Several modulations per symbol         

 c) Several symbols per modulation         

 d) None of the mentioned         

 Answer: d         

 Explanation: Fast frequency hopping is several frequency hops per modulation. 

          

47 Which duration is shorter?         

 a) Hop duration         

 b) Symbol duration         

 c) Chip duration         

 d) None of the mentioned         

 Answer: a         

 Explanation: In frequency hopping technique hop duration is shorter than the symbol duration. 

          

48 Some advantages of spread spectrum are         

 a) Low susceptibility         

 b) Immunity to jamming         

 c) Reduced interference         

 d) All of the mentioned         

 Answer: d         

 Explanation: Advantages of spread spectrum are low susceptibility, reduced interference, immunity to 
jamming and co existence of multi path system. 
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49 Processing gain is the ratio of message bandwidth to signal bandwidth. 

 a) True         

 b) False         

 Answer: b         

 Explanation: Processing gain is the ratio of signal bandwidth to message bandwidth. 

          

50 Which is better for avoiding jamming?         

 a) Direct sequence spread spectrum         

 b) Frequency hopping spread spectrum         

 c) Time hopping spread spectrum         

 d) None of the mentioned         

 Answer: b         

 Explanation: Frequency hopping spread spectrum is better for avoiding jamming. 

          

51 Which is more bandwidth efficient?         

 a) Direct sequence spread spectrum         

 b) Frequency hopping spread spectrum         

 c) Time hopping spread spectrum         

 d) None of the mentioned         

 Answer: c         

 Explanation: Time hopping spread spectrum is more bandwidth efficient. 

          

52 Which is more simpler to implement?         

 a) Direct sequence spread spectrum         

 b) Frequency hopping spread spectrum         

 c) Time hopping spread spectrum         

 d) None of the mentioned         

 Answer: a         

 Explanation: Direct sequence spread spectrum is more simpler to implement. 

          

53 Which uses orthogonal codes?         

 a) Synchronous CDMA         

 b) Asynchronous CDMA         

 c) Synchronous & Asynchronous CDMA         

 d) None of the mentioned         

 Answer: a         

 Explanation: Synchronous CDMA uses orthogonal codes and asynchronous CDMA uses pseudorandom 
codes. 

          

54 Which is more suitable when large number of transmitters are used? 

 a) Synchronous CDMA         

 b) Asynchronous CDMA         

 c) Synchronous & Asynchronous CDMA         

 d) None of the mentioned         

 Answer: b         
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 Explanation: Asynchronous CDMA is more suitable for large number of transmitters. 

          

55 CDMA rejects         

 a) Narrow band interference         

 b) Wide band interference         

 c) Narrow & Wide band interference         

 d) None of the mentioned         

 Answer: a         

 Explanation: CDMA effectively rejects narrow band interference. 

          

56 Frequency planning is very essential in         

 a) FDMA         

 b) TDMA         

 c) FDMA & TDMA         

 d) None of the mentioned         

 Answer: c         

 Explanation: Frequency planning is necessary for both TDMA and FDMA. 

          

57 CDMA uses         

 a) Hard hand off         

 b) Soft hand off         

 c) Hard & Soft hand off         

 d) None of the mentioned         

 Answer: b         

 Explanation: CDMA uses soft hand off which provides more reliable communication. 
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