
 

EC6402 - 2MARKS QUESTION WITH ANSWERS 

UNIT I AMPLITUDE MODULATION SYSTEMS 

1. Define modulation and detection or demodulation? What are the needs for modulation? 

 

Modulation is a process by which some characteristics of high frequency carrier signal is varied in 

accordance with the instantaneous value of the modulating signal. 

 

Demodulation or detection is the process by which modulating voltage is recovered from the 

modulated signal. It is the reverse process of modulation. The devices used for demodulation or  

detection  are  called  demodulators or  detectors 

 

Needs for modulation: 

 
Needs for modulation: 

Ease of transmission 

Multiplexing 

Reduced noise 

Narrow bandwidth 

Frequency assignment 

Reduce the equipments limitations 

 

2. What are the types of analog modulation? Define AM? 

  Amplitude modulation. 

  Angle Modulation 

    Frequency modulation 

    Phase modulation. 

 

In amplitude modulation, the amplitude of a carrier signal is varied according to variations in 

amplitude of modulating signal. 
 

3. Define depth of modulation and degrees of modulation? 

 

Depth of modulation or modulation index: 

 

It is defined as the ratio between message amplitude to that of carrier amplitude. 

m=Em/Ec 

Degrees of modulation: 

    Under modulation. m<1 

    Critical modulation m=1 

    Over modulation m>1 

 

4. What are the types of AM modulators? 

There are two types of AM modulators. They are 

  Linear modulators 

  Non-linear modulators 

Linear modulators are classified as follows 

    Transistor modulator 

There are three types of transistor modulator. 
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S.No AM signal DSB-SC SSB-SC 

1 Bandwidth = 2fm Bandwidth = 2fm Bandwidth = fm 

2 Contains USB,LSB,Carrier Contains USB,LSB USB,LSB 

3 More Power is required for 
transmission 

Power required is less than 
that of AM. 

Power required is less than 
 
AM &DSB-SC 

 

    Collector modulator 

    Emitter modulator 

    Base modulator 

    Switching modulators 

Non-linear modulators are classified as follows 

    Square law modulator 

    Product modulator 

    Balanced modulator 

5. What is the difference between high level and low level modulation? 

In high level modulation, the modulator amplifier operates at high power levels and 

delivers  power  directly to  the  antenna.  In  low  level  modulation,  the  modulator 

amplifier performs modulation at relatively low power levels. The modulated signal is then 

amplified to high power level by class B power amplifier. The amplifier feeds power to 

antenna. 

 
6. What is Super Heterodyne Receiver? 

The super heterodyne receiver converts all incoming RF frequencies to a fixed lower 

frequency, called intermediate frequency (IF). This IF is then amplitude and detected to get the 

original signal. 

 
7. What is single tone and multi tone modulation? 

If modulation is performed for a message signal with more than one frequency component 

then the modulation is called multi tone modulation. 

If modulation is performed for a message signal with one frequency component then the modulation 

is called single tone modulation. 

 
8. Compare AM with DSB-SC and SSB-SC. 
 

 

 
 
 
 
 
 
 
 
 

 

9. What are advantages of ring modulator? 

a).Its output is stable. 

b). It requires no external power source to activate the 

diodes. c).Virtually no maintenance. 

d). Long life. 
 

10. Define Guard Band. 

Guard Bands are introduced in the spectrum of FDM in order to avoid any interference 

between the adjacent channels. Wider the guard bands, Smaller the interference. 
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11. Define SSB-SC and DSB-SC? 

SSB-SC: 

(i) SSB-SC stands for Single Side Band Suppressed Carrier 

(ii) When only one sideband is transmitted, the modulation is referred to as Single side 

band modulation. It is also called as SSB or SSB-SC. 
DSB-SC. 

After modulation, the process of transmitting the sidebands (USB, LSB) alone and 

suppressing the carrier is called as  Double Side Band-Suppressed Carrier. 

 
12. Define Coherent Detection. 

During Demodulation carrier is exactly coherent or synchronized in both the frequency 

and phase, with the original carrier wave used to generate the DSB-SC wave. 
This method of detection is called as coherent detection or synchronous detection. 

13. What is Vestigial Side Band Modulation?What are its advantage? 

Vestigial Sideband Modulation is defined as a modulation in which one of the sideband 

is partially suppressed and the vestige of the other sideband is transmitted to compensate for that 

suppression. In TV transmission, significant picture details are represented by low frequencies. 

These frequencies are well preserved by VSB. 

Advantage: 
1. It has bandwidth greater than SSB but less than DSB system. 

2. Power transmission greater than DSB but less than SSB system. 

3. No low frequency component lost. Hence it avoids phase distortion. 

 
14. What are the advantages  and disadvantage of signal sideband transmission? 

Advantage: 

a) Power consumption 

b) Bandwidth conservation c) Noise reduction 

Disadvantage: 

a) Complex receivers: Single side band systems require more complex and expensive receivers 

thn conventiaonal AM transmission. 

b) Tuning difficulties: Single side band receivers require more complex and precise tunig than 

conventional AM receivers. 

15. Compare linear and non-linear modulators? 

 
S.No Linear Modulators Non Linear Modulators 

1. 
 

2. 
 
 
 
 

3. 

Heavy filtering is not required. 

 
These modulators are used in high 

level modulation. 
 
The carrier voltage is very much 

greater than modulating signal 

voltage. 

Heavy filtering is required. 

 
These modulators are used in low level 

modulation. 
 
The modulating signal voltage is very much 

greater than the carrier signal voltage. 

. 
16. Write the applications of Hilbert transform? 

(i) For generation of SSB signals, 

(ii) For designing of minimum phase type filters, 

 (iii) For representation of band pass signals. 
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UNIT-II ANGLE MODULATION 
 

 

1. What do you understand by narrowband FM? 

When the modulation index is less than 1, the angle modulated systems are called low 

index.  The bandwidth requirement of  low  index  systems  is  approximately twice of the 

modulating. 

 
2. Define frequency modulation and phase modulation? 

Frequency modulation is defined as the process by which the frequency of the carrier wave 

is varied in accordance with the instantaneous amplitude of the modulating or message signal. 

Phase modulation is defined as the process of changing the phase of the carrier signal in 

accordance with the instantaneous amplitude of the message signal. 
 

3. Define modulation index of frequency modulation. 

It is defined as the ratio of maximum frequency deviation to the modulating 

β = δ / f m 
 

4. What are the types of Frequency Modulation? 

Based on the modulation index FM can be divided into types. They are Narrow band FM 

and Wide band FM. If the modulation index is greater than one then it is wide band FM and if the 

modulation index is less than one then it is Narrow band FM 

 
5. What is the basic difference between an AM signal and a narrowband FM signal? 

In the case of sinusoidal modulation, the basic difference between an AM signal and a 

narrowband FM signal is that the algebraic sign of the lower side frequency in the narrow band FM 

is reversed. 

 
6. What are the two methods of producing an FM wave? 

Basically there are two methods of producing an FM wave. They are, i) Direct  method:   In 

this  method  the transmitter originates  a  wave  whose frequency varies  as  function  of the 

modulating  source.  It  is  used  for the generation of NBFM 

ii) Indirect method:  In this method the transmitter originates a wave whose phase is a 

function of the modulation. Normally it is used for the generation of WBFM where WBFM is 

generated from NBFM. 

 
7.Compare WBFM and NBFM. 

S.NO WBFM NBFM 

 
1 

Modulation index is greater 
than 1 

Modulation index less than 1 

2 Frequency deviation 75 KHz Frequency deviation 5 KHz 
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3 Bandwidth 15 times NBFM Bandwidth 2fm 

4 Noise is more suppressed Less suppressing of noise 

 

 
 

 
8. Define phase deviation and frequency deviation. 

The maximum phase deviation of the total angle from the carrier angle is called phase 

deviation. 

The maximum departure of the instantaneous frequency from the carrier frequency is called 

frequency deviation. 
 

9. State the Carson‘s rule. 

An approximate rule for the transmission bandwidth of an FM Signal generat ed by a single 

tone-modulating signal of frequency    f m (max) is defined as 

∴           BW=2[ + fm(max)]

 

10. Define the deviation ratio D for non-sinusoidal modulation. 

The deviation ratio D is defined as the ratio of the frequency deviation f, which Corresponds to the 

maximum possible amplitude of the modulation signal m (t), to the highest modulation frequency. 

D = ∆f f m 

11. What are the disadvantages of balanced slope detector? 

1.  Amplitude limiting cannot be provided 

2.  Linearity is not sufficient 

3. It is difficult to align because of three different frequency to which various tuned circuits 

to be tuned. 
4. The tuned circuit is not purely band limited. 

 
12. Write the advantages and disadvantages of foster-seely discrimination method?  

Advantages: 

a) It is much easier to design 

b) Only two tuned circuits are necessary and they are tuned to same frequency c)  Linearity 

is better 
Disadvantages: 

a) It requires Amplitude limiting circuit. 

 
13. What are the applications of phase locked loop? 

Phase locked loops are used for various purposes in AM and FM communication. 

(i)Automatic frequency correction in FM transmitter uses PLL to keep carrier 

frequency constant. 

(ii)PLL is used direct FM Tramitter uses PLL to keep carrier frequency constant. (iii) 

PLL is also used in FM demodulators. 
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14. Differentiate phase and frequency modulation. 

 
S.No Phase Modulation Frequency Modulation 

1 Phase of the carrier varies as per 

amplitude variations of modulating 
signal. 

Frequency of the carrier varies as per 

amplitude variations of modulating 
signals. 

2 Instantaneous phase deviation, 

𝜃 (t ) = k em (t ) 

Instantaneous frequency deviation, 
∆ (t ) = k em (t ) 

3 Modulation index = k Em Modulation index = k Em 

 

15. What is diversity reception? 

Diversity reception is used when the signal fades into noise level. There are two types 

of diversity reception: 
a) Space diversity 
b) Frequency diversity. 

a)  Space diversity: It uses two or more receiving antennas separated by nine or more 
wavelengths. These are separate receivers for each antenna. The receiver with 

strongest signal is selected. 

b)  Frequency diversity: It uses single receiving antenna which works for two or 

more frequencies. The frequency which has strong signal is selected. 

16. State the disadvantages of FM. 

   i) Bandwidth requirement of FM is much higher. 

ii) FM transmitting and receiving equipment is more complex and costly. 

 iii) Distance of reception is limited only to line of sight 
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UNIT – III RANDOM PROCESS 
 
 

1. Define random variables. 

A random variable, usually written X, is a variable whose possible values are numerical 

outcomes of a random phenomenon. Random variable consists of two types they are discrete 

and continuous type variables. 

 
2. What is meant by probability distribution? 

The probability distribution of a discrete random variable is a list of probabilities associated with 

each of its possible values. It is also sometimes called the probability function or the probability 

mass function. 
 

 

3. What are the conditions applied in the central limit theorem? 

[1] The mean of the population of means is always equal to the mean of the parent population from 

which the population samples were drawn. 

[2] The standard deviation of the population of means is always equal to the standard deviation of 

the parent population divided by the square root of the sample size (N). 

[3] The distribution of means will increasingly approximate a normal distribution as the size N of 

samples increases. 

 
4. Define stationary process. 

Stationary process  is a stochastic process wh o se joint probability distribution do es not 

change when shifted in time. Consequently, parameters such as the  mean a nd variance, if 

they are present, also do not change over time and do not follow any trends. 

 
5.Write the equation for correlation? 

 

The population correlation coefficient ρX,Y between two random variables X and Y with expected 

values μX and μY and standard deviations ς X and ςY is defined as: 

 

 
6. What is meant by covariance? 

Covariance is a measure of how much two variables change together, and the covariance function, 

or kernel, describes the spatial covariance of a random variable process or field. 

 
 

7. Define random process. 

A random process X(t) is a Gaussian process if for all n and all (t1 ,t2 ,…,tn ), the random variables 

have a jointly Gaussian density function. 
 

 

8. Write the equation of Autocorrelation? 

The autocorrelation function of the output random process Y (t). By definition, we have 
 

RY (t, u) = E[Y (t)Y (u)] 
 

where t and u denote the time instants at which the process is observe 
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9.Write the applications of random process? 

The available noise power is directly proportional to temperature and it is independent of value 

of resistance. This power specified in terms of temperature is called as noise temperature. It is 

denoted by Te . It is given as, 

 Te     =(F−1)T     A     Gaussian     process     can     be     used     as     a prior     

probability distribution over functions in Bayesian inference. 
 Wiener process (aka Brownian motion) is the integral of a white noise Gaussian process. It 

is not stationary, but it has stationary increments 
. 

 
10.Define signal to noise ratio. 

 

Signal to noise ratio is the ratio of signal power to the noise power at the same point in a 

system. 
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UNIT-IV NOISE CHARACTERISATION 
 

 

1. Define  noise.Give its classification? 

Noise is defined as any unwanted form of energy, which tends to interfere with proper 

reception and reproduction of wanted signal. 
Noise is broadly classified into two types. They are 

(i)External noise 

(ii)Internal noise. 

 
2. What are the types of External noise and internal noise? 

External noise can be classified into 
1. Atmospheric noiseq 

2. Extraterrestrial noises 

3. Man –made noises or industrial noises 

 
Internal noise can be classified into 

1. Thermal noise 
2. Shot noise 

3. Transit time noise 

4. Miscellaneous internal noise 

 
3. What are the types of extraterrestrial noise and write their origin? 

The two type of extraterrestrial noise are solar noise and cosmic noise Solar noise is the 

electrical noise emanating from the sun. Cosmic noise is the noise received from the center part 

of our galaxy, other distant galaxies and other virtual point sources. 

 
4. Define transit time of a transistor. 

Transit time is defined as the time taken by the electron to travel from emitter to the 

collector. 

 
5. Define flicker noise. 

Flicker noise is the one appearing in transistors operating at low audio frequencies. Flicker 

noise is  proportional to  the  emitter current  and  junction  temperature  and  inversely 

proportional  to  the frequency. 

 
6. Define thermal noise. Give the expression for the thermal noise voltage across a resistor. 

The electrons in a conductor possess varying amounts of energy. A small fluctuation in 

this energy produces small noise voltages in the conductor. These random fluctuations produced 

by thermal agitation of the electrons is called thermal noise. 

The mean –square value of thermal noise voltage is given by 
 

Vn
2 

= 4 K T B R 
 

K – Boltz man constant 
 

R – resistance 
 

T – obsolute temperature 
 

B - Bandwidth 
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7. Define noise temperature. (In terms of hypothetical temperature) 

The available noise power is directly proportional to temperature and it is independent of 

value of resistance. This power specified in terms of temperature is called as noise temperature. It 

is denoted by Te . It is given as, 

Te  = (F −1 )T 
 

 
 

 
8. What is shot noise? 

When current flows in electronic device, the fluctuations number of electrons or holes 

generates the noise. It is called shot noise. Shot noise also depends upon operating conditions of the 

device. 
Characteristics of shot noise are 

(i) Shot noise is generated due to fluctuations in the number of electrons or holes. (ii)  Shot 

noise has uniform spectral density. 

(iii) Mean square noise current depends upon direct component of current. (iv) Shot noise 

depends upon operating conditions of the device. 
 
 

9. What is White Noise? 

Many types of noise sources are Gaussian and have flat spectral density over a wide 

frequency range. Such spectrum has all frequency components in equal portion, and is therefore 

called white noise. The power spectral density of white noise is independent of the operating 

frequency. The Power spectral 

density of White Noise is given as, 
S  ( f ) = N o/2 

 
10. What is narrowband noise? 

The receiver of a communication system usually includes some provision for preprocessing 

the received signal. The preprocessing may take the form of a narrowband filter whose bandwidth 

is large enough to pass modulated component of the received signal essentially undistorted but not 

so large as to admit excessive noise through the receiver. The noise process appearing at the output 

of such filter is called narrow band noise. 
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11. Define noise equivalent bandwidth. 

The noise equivalent bandwidth of the filter is defined as the bandwidth of an ideal filter at 

which the noise power passed by real filter and ideal filter is same. 
 

12. Define noise factor. 

Noise factor (F) is defined as the ratio of signal to noise power ratio at the input to signal 

to noise power ratio at the output 
 

13.  What is FM threshold effect? 

As the carrier to noise ratio is reduced, clicks are heard in the receiver output. As the carrier 
to  noise ratio reduces further, crackling, or sputtering sound appears at the receiver output. Near 

the breaking point, the theoretically calculated output signal to noise ratio  becomes  large,  but  

its actual value  is  very small.  This phenomenon  is  called threshold effect. 

 
14.  What is capture effect in FM? 

When the noise interference is stronger than FM signal, then FM receiver locks to 

interference.  This suppresses FM signal. When the noise interference as well as FM signal are 

of equal strength, then the FM receiver locking fluctuates between them. This 

phenomenon is called capture effect. 

 
 

15.  What is the Purpose of re-emphasis and de-emphasis in FM? 

The PSD of noise at the output of FM receiver sally increases rapidly at high frequencies 

but the PSD of message signal falls off at higher frequencies. This means the message  signal 

doesn‘t  utilize  the  frequency band  in  efficient  manner.  Such  more efficient use of 

frequency band and improved noise performance can be obtained with the help of re-emphasis 

and de- emphasis. 

 
16.  What is threshold effect with respect to noise? 

When  the  carrier  to  noise  ratio  reduces  below  certain  value,  the  message 

information is lost. The performance of the envelope detector deteriorates rapidly and it has no 

proportion with carrier to noise ratio. This is called threshold effect. 

 

17.  Define pre-emphasis and de-emphasis. 

Pre-emphasis:  It artificially emphasizes the high frequency components before modulation. 

This equalizes the low frequency and high frequency portions of the PSD and complete band is 

occupied. 

De-emphasis:  This  circuit  attenuates the  high  frequency components.  The attenuation 

characteristic is exactly opposite to that of pre-emphasis circuit. De-emphasis restores the power 
distribution of the original signal. 

The signal to noise ratio is improved because of pre-emphasis and de-emphasis circuits. 
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UNIT-V INFORMATION THEORY 

 
1. What is entropy? 

Entropy is also called average information per message. It is the ratio of total information to 

number of messages. i.e., 

 
Entropy, H =                            Total inf ormation 

Number of messages 

 
2. What is channel redundancy? 

Redundancy = 1 – code efficiency 

Redundancy should be as low as possible. 

 
3. Name the two source coding techniques. 

The source coding techniques are, a)  prefix coding b) 

Shannon-fano coding c)   Huffman coding 

4. Write the expression for code efficiency in terms of entropy. 
 

 

Code efficiency =           Entropy(H)   Average 

code word length(N) 

5. What is memory less source? Give an example. 

The alphabets emitted by memory less source do not depend upon previous alphabets. 

Every alphabet  is  independent.  For example  a  character  generated  by keyboard 

represents memory less source. 

 
6. Explain the significance of the entropy H(X/Y) of a communication system where 

X is the transmitter and Y is the receiver. 

a) H(X/Y) is called conditional entropy. It represents uncertainty of X, on average, when 
Y is known. 

b) In other words H(X/Y) is an average measure of uncertainty in X after Y is received. 

c) H(X/Y) represents the information lost in the noisy channel. 
 

7. What is prefix code? 

In prefix code, no codeword is the prefix of any other codeword. It is variable length code. 

The binary digits (codewords) are assigned to the messages as per their probabilities of 

occurrence. 

 
8. Define information rate. 

Information rate(R) is represented in average number of bits of information per second. It 

is calculated as, 
R = r H       Information bits / sec 

 
 

9. State the channel coding theorem for a discrete memory less channel. 

Statement of the theorem: 

Given a source of ‗M‘ equally likely messages, with M >>1, which is generating 

information at a rate. Given channel with capacity C. Then if,R ≤ C 

There exists a coding technique such that the output of the source may be transmitted over the 
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channel with a probability of error in the received message which may be made arbitrarily 

small. 

Explanation: This theorem says that if R ≤ C ; it is possible to transmit information without any 

error even if noise is present. Coding techniques are used to detect and correct the errors. 

 
10. What is information theory? 

Information theory deals with the mathematical modeling and analysis of a communication 

system rather than with physical sources and physical channels 
 

 

11. Explain Shannon-Fano coding. 

An efficient code can be obtained by the following simple procedure, known as Shannon 

– Fano algorithm. 

Step 1: List the source symbols in order of decreasing probability. 

Step 2: Partition the set into two sets that are as close to equiprobable as possible, and sign 0 to the 
upper set and 1 to the lower set. 

Step: Continue this process, each time partitioning the sets with as nearly equal probabilities as 
possible until further partitioning is not possible. 

 

12. Define bandwidth efficiency. 

The ratio of channel capacity to bandwidth is called bandwidth efficiency. i.e, 

 
Bandwidth efficiency =     Channel Capacity 

Bandwidth (B) 
 

13. Define channel capacity of the discrete memory less channel. 

The channel capacit y of the discrete memory less channel is given as maximum average 

mutual information. The maximization is taken with respect to input probabilities. 
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1.What is distortion? 

It is the process of changing the shape of the communicating signal that may mislead a message signal 

instead of reaching the destination. 

 

2.List out the properties of correlation function? 

1.Cross correlation is not an even function. 

2.It does have its maximum at origin 

3.It does not obey a certain symmetry relationship as follows 

Rxy(t)=Ryx(-t) 

 

3.What are the characteristics of super heterodyne receiver? 

1.No variation in bandwidth. The BW remains constant over entire frequency range. 

2.High sensitivity and selectivity  3.High adjacent channel rejection. 

4.improved stability 5.Higher gain per stage because IF amplifiers are operated at a lower range. 

 

4.What are the methods to improve FM threshold reduction? 

1.Pre-emphasis and de-emphasis 

2.FMFB(Frequency modulation with feedback) 

 

5.State source coding theorem? 

Shanons first theorem is stated as “Given a discrete memory less source of entropy H.The average 

code word length L` for any distortionless source encoding is bounded as L`  H”. 

 

6.Define shannon’s channel coding theorem. 

Channel coding consist of mapping the incoming data sequence into a channel input sequence and 

inverse mapping the output sequence into an output data sequence in such a way that the overall effect 

of channel noise on the system is minimized. 

 

7.Define noise figure. 

It is the ration of the total noise power spectral density at the output of the two port network to the 

noise power spectral density at the output assuming the network is noiseless. 

 

8.What is coherent system? 

The frequencies generated in this receiver and used for demodulation are synchronized to oscillator 

frequencies generated in the transmitter. 

 

9.Define mutual information 

The difference between the above two values H(X)-H(X/Y) represents our uncertainty about the 

channel input that is resolved by observing the channel output”.It is denoted as I(X:Y). 

H(X)-Entropy of channel input;H(X/Y)-Conditional entropy of channel input 

 

10.Define information capacity theorem? 

It is defined as the maximum of the mutual information between the channel input Xk and channel 

output Yk overall distributions on the input Xk that satisfy the power constraint. 

 

11.Define heterodyning? 

The process of mixing two signals having different frequencies to produce a new frequency is called 

heterodyning. 
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