
CLASS: II YEAR / IV SEMESTER ECE
SUBJECT CODE AND NAME: EC 6402 – COMMUNICATION THEORY

UNIT I – AMPLITUDE MODULATION SYSTEMS
PART-A

1. Define modulation? DEC-2010
2. What are the types of analog modulation? DEC-2010
3.   Define depth of modulation (or) Modulation Index. APRIL/MAY 2005
4. What are the degrees of modulation? APRIL/MAY 2004
5. What is the need for modulation? MAY-2011
6.  What are the advantages of VSB-AM? APRIL/MAY 2011
7. Define demodulation. DEC-2010
8. A transmitter supplies 10 Kw to the antenna when modulated. Determine
the total power radiated when modulated to 50%. NOV/DEC 2005
9. Give the methods of generating SSB-SC-AM. And mention some
applications of SSB-SC. NOV/DEC 2008
10. Define Periodic Signals and any two important spectral properties of
periodic power signals. MAY -2011.
11. What do you mean by image frequency? APRIL/MAY 2004
12.   Define VSB transmission. Mention its application. MAY-2011
13. Define amplitude modulation. NOV/DEC-2005
14.Define transmission efficiency of AM signal. MAY/JUNE

15.What are the advantages of superheterodyne receiver? What are the
causes of linear distortion? MAY 2010
What is meant by detection? MAY 2011
14. What are the advantages of VSB? MAY 2011
21. What are the types of AM modulators?

Give the classification of modulation.
22. What is single tone and multi tone modulation?
23. The antenna current of an AM transmitter is 8A when only carrier is
sent. It increases to 8.93A when the carrier is modulated by a single sine
wave. Find the percentage modulation.
24. What are the types of AM detectors?
2. Linear detectors
25. What are the types of linear detectors?
26. Compare AM with DSB-SC and SSB-SC.
27. How will you generating DSBSC-AM?
30. What are advantages of ring modulator?
31.  Draw the block diagram of coherent detector.
32. Define multiplexing.
33.  Define sensitivity.
34.  Define selectivity.
35.  Define stability.
36.  Define super heterodyne principle.
37. What are the drawbacks of emitter modulator?.
38. Define FDM & frequency translation.
39. What is the power saving in DSB-SC-AM and SSB-SC AM?

40. Differentiate between DSB-SC and SSB-SC:
41. Define sidebands.
42. What is the bandwidth of AM?
43. Which is called as percent modulation?
44. Write the expression for modulation index in terms of Vmax and Vmin?
45. What is the total power of AM modulated wave?
46. What is under modulation?
47. Define critical modulation.
48. Define over modulation.
49. Write the modulation index expression for multiple modulating
frequencies.
50. Write the expression for carrier power of an AM wave.
51. Mention the relationship between carrier power and total power.
52. Describe the relationship between the carrier and sideband powers in
an AM DSBFC wave?
53. What is meant by diagonal clipping?
54. Define envelope detector.
55. Write the bandwidth of VSB.

PART – B
8 MARKS:

1. Explain the generation of SSB using Balanced Modulator. (NOV/DEC 2005)
(Or)

How is SSB Generated? Explain. (APRIL/MAY2004)
2. Draw the circuit diagram of a ring modulator and explain its operation.

(NOV/DEC 2006)
3.   Give the method for generation of DSBSC and SSB Waves. (MAY/JUNE

2009)
4. What is frequency translation? Explain. (NOV/DEC 2007,2008)
5. Define Sensitivity, Selectivity and fidelity and image frequency of a receiver

system. (MAY/JUNE 2007)
6. Discuss the operation of Costas loop in Detail. (MAY/JUNE 2009)
7. Draw the block diagram for FDM and Explain. (MAY/JUNE 2009,2006)
8. Comparison Various Amplitude modulation Systems. (MAY/JUNE 2006)
9. Show that the AM signal can be recovered irrespective of the value of

percentage modulation Using synchronous detection? (MAY/JUNE 2006)

16 MARKS:

1. Derive an expression for an AM wave and the frequency spectrum of an
AM signal. (APRIL/MAY2004)

2. Explain in detail the method of producing amplitude modulated signal (or)
Explain & Give the Method for generation and demodulation circuits of AM
wave. (NOV/DEC 2004, 2003, APRIL/MAY2004)

3. Draw the Block Diagram of AM transmitter which uses high level
modulation and low level Modulation explains its function.
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(NOV/DEC 2004, 2006, 2009, MAY/JUNE 2007, 2006, 2008)
4. Draw the block diagram of super heterodyne receiver and explain its

operation. Explain the function of Each Block.
5. Draw the block diagram for the generation & demodulation of a VSB signal

& explain the principle of operation. (MAY/JUNE 2007)
6. Explain the modulation and demodulation of AM signals. (NOV/DEC 2004)
7. Explain the DSBSC, SSB Modulation and detection Technique. (NOV/DEC

2007)
8. Refer Class note – Problems.

UNIT II – ANGLE MODULATION SYSTEMS
PART-A

1. Define frequency modulation. MAY/JUNE 2007
2. Define modulation index of frequency modulation. NOV/DEC 2010
3. Define phase modulation. NOV/DEC 2004
4. Compare WBFM and NBFM. APRIL/MAY 2011
5. Define frequency Deviation. APRIL/MAY 2004
6. State the Carson’s rule. APRIL/MAY 2011
7. What are the disadvantages of FM system? NOV/DEC 2008
8. What are the applications of phase locked loop? NOV/DEC 2006
10. A carrier wave of frequency 100 MHz is frequency modulated by a
signal 20sin (200π x 103t).What is bandwidth of FM signal if the frequency
sensitivity of the modulation is 25 kHz/v? NOV/DEC 2004
11. Differentiate Phase modulation and frequency modulation. MAY / JUNE
2007
12. What is diversity reception? NOV/DEC 2008
13. What do you understand by FM stereo multiplexing? MAY / JUNE 2009
14. Name the methods for detecting FM signals. MAY 2011
16 What are the advantages of FM? DEC 2010
17.   What are the application areas of FM? MAY 2011
18. State the condition for wide band FM. MAY 2011
19.   Distinguish frequency translation from frequency heterodyning. MAY
2011
20.  What are the advantages of ratio detector? NOV / DEC 2013
21. What is frequency translation? NOV / DEC 2011
22. How is the Narrow band FM converted into wideband FM? NOV / DEC
2011
23. What is pre-emphasis? Why is it used? APRIL / MAY 2008
24. What is narrowband FM? NOV / DEC 2007
25. What do you meant by multitone modulation?
26. What are the types of Frequency Modulation?
27. What is the basic difference between an AM signal and a narrowband FM
signal?
28. What are the two methods of producing an FM wave?

29.    Give the average power of an FM signal.
30. Define phase deviation.
31. Define the deviation ratio D for non-sinusoidal modulation.
32. What is the use of crystal controlled oscillator?
33. How will you generate message from frequency-modulated signals?
34. What are the types of FM detectors?
35. What are the types of phase discriminator?
36. What are the disadvantages of balanced slope detector?
37. State the frequency in an FM system is 500 Hz and modulating voltage
is 3 V, modulation index is 60. Calculate maximum deviation and bandwidth.
38. Define angle modulation.
39. What is modulation index of FM?
40. What is the effect of mf on the bandwidth of FM?
41. What is instantaneous phase deviation?
42. Define instantaneous phase.
43. Define instantaneous frequency.

PART – B
8 MARKS:
1. Differentiate between narrowband and wideband FM. (MAY/JUNE 2007)
2. Discuss the Effects of non linearities in FM systems. (MAY/JUNE 2007)
3. Explain the working of a reactance modulator and derive an expression.

(APRIL/MAY2005)
4. Explain the varactor Diode can be used for frequency modulation. (NOV/DEC

2006)
5. Discuss the indirect method of generating wideband FM signal. (NOV/DEC

2008)
6. With a neat Diagram explain Armstrong method generating FM Signal.

(NOV/DEC 2008)
7. Discuss the working of ratio detector (NOV/DEC 2008)
8. Discuss the working of balanced slope detector. (MAY/JUNE 2005)
9. Discuss on FM Demodulation using PLL. (MAY/JUNE 2009)
10. Discuss in Details FM stereo multiplexing.
11. Refer Class note – Problems.

16 MARKS:

1. Derive the expression for the frequency spectrum of a FM signal with single
tone modulation.(MAY/JUNE 2009)

2. Derive the expression for the frequency modulated signal. Explain what is
meant by narrowband and wideband FM using the expressions.(NOV/DEC
2006)

3. Give the method of generation of FM signal. (MAY/JUNE 2009)
4. Explain how FM wave is generated by indirect method. (NOV/DEC 2007)
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5. Explain in Generation and Demodulation of FM signal. (NOV/DEC 2004)

UNIT III – NOISE THEORY
PART-A

1. Define Shot noise. NOV/DEC 2005
2.  What is White noise? NOV/DEC 2007, 2010
3. Define Noise equivalent Bandwidth. MAY/JUNE 2008
4.  Define Thermal noise. NOV/DEC 2006, 2008, 2009
5. Define Noise Figure. NOV/DEC 2003
6.  Define Noise Temperature. NOV/DEC 2010
7. Give the expression for noise voltage in a resistor. NOV/DEC 2006, 2008
8. What is partition Noise? APRIL / MAY 2008
9. Define a random variable? NOV / DEC 2012
10. What is meant by figure of merit of a receiver? NOV / DEC 2006

11. Find the thermal noise voltage developed across a resistor of 700Ω. The
bandwidth of the measuring instrument is 7MHz and the ambient
temperature is 27oC. NOV /DEC 2005
12. Define Noise factor. NOV /DEC 2008
13. Mention the characteristics of white noise. NOV /DEC 2009
14. Give the definitions of noise equivalent temperature. MAY / JUNE 2012
15. When a random process is called deterministic? APRIL / MAY 2010
16. A receiver connected with an antenna of resistance of 50Ω has an
equivalent noise of 30Ω. Find the receiver noise figure. APRIL / MAY 2010
17. Two resistors of 20 kΩ, 50 kΩ are at room temperature (290k), for a
bandwidth of 100 KHz, calculate the thermal noise voltage generated by the
two resistors in series. NOV / DEC 2011
18. What is narrow band noise? NOV / DEC 2009

19. Draw the Autocorrelation function and power spectral density of white
noise. APRIL / MAY 2010
20. Write the Rayleigh probability density function. APRIL / MAY 2011
21. Calculate noise figure and equivalent noise temperature for a receiver
connected to an antenna whose resistance is 100Ω and equivalent noise
resistance is 50Ω.
22. What is a random process?
23. What is a stationary random process?
24. A receiver connected to an antenna of resistance of 15 Ω has an
equivalent noise resistance of 30Ω.  Find the receiver noise figure.
25. Define probability.
26. What are mutually exclusive events?
27. Define probability density function.
28. Define noise.

29. Give the classification of noise.
30.  What are the types of External noise?
31. What are types of internal noise?
32. What are the types of extraterrestrial noise and write their origin?
33.  Define transit time of a transistor.
35. State the reasons for higher noise in mixers.
37. Give the expression for equivalent noise temperature in terms of
hypothetical temperature.
38. Give the expression for noise voltage when several sources are
cascaded.
39. Define ensemble average.
40. Give the characteristics of shot noise.

PART – B

8 MARKS:
1. Write Short note on i) Shot Noise ii) Thermal Noise iii) white noise

(APRIL/MAY2006)
2. Derive the Friis Formula.
3. Write Notes on noise temperature, noise factor and noise figure.

(MAY/JUNE 2006)
4. Discuss the Noise power spectral Density. (MAY/JUNE 2007)
5. What is meant by noise equivalent bandwidth? Illustrate it with a

diagram.(NOV/DEC 2006)
6. Obtain the expression for the envelope and phase of the narrow band noise.

(MAY/JUNE 2008)
7. How sine wave pulse noise is represented. Obtain the joint pdf of such noise

component. (NOV/DEC 2007)

16 MARKS:

1. Explain how the various noises are generated and the method of
representing them. (APRIL/MAY2004)

2. Derive the noise figure and equivalent noise temperature of cascaded
stages. (NOV/DEC 2004)

3. Define Narrow band noise. List the properties of narrow band noise and give
a brief explanation of each of them. (MAY/JUNE 2009)

4. Discuss the properties of the in-phase and quadrature components of narrow
band noise. (MAY/JUNE 2008)

5. State and prove properties of a Gaussian process and central limit theorem
(APRIL/MAY2011)

6. Derive the expression for RC low pass filter and ideal LPF.
7. Refer Class note - Problems

www.rejinpaul.comwww.rejinpaul.com

Download Useful Materials from Rejinpaul.com



UNIT IV – PERFORMANCE OF CW MODULATION SYSTEMS
PART-A

1. What do you understand by Capture Effect in FM? NOV/DEC 2005, 2008,
2010

2. What is the purpose of pre emphasis and de emphasis in FM? NOV/DEC
2007,2010
3. Define SNR. NOV/DEC 2005
4. Define threshold effect. NOV/DEC 2004, 2007, 2009
6.   What is meant by FOM of a receiver? NOV/DEC 2006
7. What is threshold effect with respect to noise? MAY/JUNE 2007
8. What is FM threshold effect? NOV/DEC 2004, 2007
9. Define Pre-emphasis. NOV/DEC 2010, 2007

10. Define De-emphasis. NOV/DEC 2010, 2007
11. What are the methods to improve FM threshold reduction? MAY 2010
12. What are the characteristics of super heterodyne receivers? MAY 2010
13. Compare the noise performance of DSBSC receiver using coherent
detection with AM receiver using envelope detection. MAY 2011
14.  Differentiate input SNR from output SNR. MAY 2011
15. Define the term – coherent detection in AM. MAY 2011
16. Give the role of figure of merit in estimating the performance of a
receiver.MAY 2011
17. Define the term fidelity and selectivity of a receiver. DEC 2010
18. State the expression for signal to noise ratio at the output of the
receiver.MAY 2011
19. Write the equation for transfer function of De-emphasis circuit. MAY
2011
20. Define threshold effect in AM receiver. DEC 2010
21.  What is sensitivity of receivers?
22. What is the SNR for AM with small noise case?
23.  Define Tracking.
25. What are the advantages of superheterodyne receiver over TRF?
26. Compare the noise performance of an AM and FM system?
28. Define Sampling theorem.
29. What do you infer from the receiver output of a coherent detector?
30. When is the figure of merit of SSBSC system?
31. Compare the noise performance of AM receiver with that of DSB-SC
receiver.
32. What is the figure of merit of a AM system with 100 percent modulation?
33. What are the characteristics of a receiver?
35. What is the function of amplitude limiter in FM system?
36. What are components in a frequency discriminator?
37. What is a post detection filter?
38. Define improvement factor.

39. Define input signal to noise ratio.
41. Define channel signal to noise ratio.
42. Define noise quieting effect.
43. Why the AM figure of merit is always <1?
44. Define stability
45. What is Nyquist rate?

PART – B
8 MARKS:

1. Explain the noise in AM receiver using its noisy model block diagram.
(NOV/DEC 2006)

2. Calculate the noise power of a DSB-SC system using coherent
detection.(MAY/JUNE 2006)

3. Discuss in detail the noise performance in SSB-SC receiver. (NOV/DEC
2007)

4.
5. Explain the noise model for AM system using envelope detection.

(APRIL/MAY 2004)
6. Explain the superheterodyne FM receiver with block diagram. (NOV/DEC

2007)
7. Explain how threshold extension is achieved by FMFB technique.
8. Explain the Significance of Pre-emphasis and de-emphasis in FM system.

(NOV/DEC 2006)
9. Compare the noise performance of AM and FM Systems (NOV/DEC 2005)
10. Define Hilbert transform with a suitable example. (MAY/JUNE 2007)

16 MARKS:
1. What is the function of pre-emphasis and de-emphasis in FM? Draw the

circuit diagram of pre-emphasis and de-emphasis and explain its
operation. (MAY/JUNE 2008)

2. Derive the expression for the power spectral density at the output of a FM
discriminator when the received signal is corrupted by additive white
Gaussian noise. (MAY/JUNE 2009)

3. Discuss the noise performance of different types of AM receivers in detail.
(MAY/JUNE 2008)

4. Give the detailed noise analysis of a SSB receiver using Coherent detection.
(MAY/JUNE 2009)

5. Write notes on the following i) FM threshold effect ii) FM threshold reduction.
(NOV/DEC 2006)

UNIT V – INFORMATION THEORY
PART-A

1. Define information rate. NOV/DEC 2007
2. Define entropy? NOV/DEC 2006, 2010
3. What is a prefix code? NOV/DEC 2003
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4. Define mutual information. NOV/DEC 2010
5. State Shannon Hartley theorem. NOV/DEC 2010
6. Write the expression for code efficiency in terms of entropy. APRIL/MAY
2004
7. How is the efficiency of the coding technique measured? NOV/DEC 2005
8. Name the two source coding techniques. NOV / DEC 2004
9. An event has six possible outcomes with probabilities 1/2, 1/4, 1/8, 1/16,
1/32, 1/32. Find the Entropy of the system. APRIL / MAY 2005
10. When is the average information delivered by a source of alphabet size
2, maximum? NOV / DEC 2004
11. Define bandwidth efficiency. NOV / DEC 2010
12. Write down the formula for mutual information. APRIL / MAY 2005
13. Is the information of a continuous system non negative? If so,why? NOV
/ DEC 2005
14. What is channel redundancy? NOV / DEC 2005
15. Write the expression for code efficiency in terms of entropy. NOV / DEC
2005
16. Define the significance of the entropy H(X/Y) of a communication
system where X is the transmitter and Y is the receiver. MAY / JUNE 2006
17. How does Shannon –Fano coding differ from lossy source coding? MAY
2011
18. How to increase the information capacity of a communication channel?
MAY 2011
19. What are the types of the channel? MAY 2011
20. Differentiate lossy source coding from lossless source coding.
MAY 2011
21. State any four properties of entropy.
22. Give the expressions for channel capacity of a Gaussian channel.
23. Define the entropy for a discrete memory less source.
25.   Define Deterministic channel.
26. Prove that  I (xi xj) = I(xi) + I(xj) if xi and xj are independent.
27.  Explain Shannon-Fano coding.
29.  State the property of entropy.
30. What is source coding and entropy coding?
31.  What do you meant by the capacity of the channel?
32. Define discrete messages.
33. Define source coding.
34. What do you meant by source encoder?
35. What is variable length code?
36. Define prefixing code.
37. Define information capacity theorem.
38. What is the goal of channel coding?
40. What do you meant by source coding with a fidelity criterion?
.

PART – B
8 MARKS:
1. What is entropy? Explain the important properties of entropy.(NOV/DEC

2006)
2. Discuss source Coding or Shannon Fano coding theorem (MAY/JUNE 2007)
3. Discuss the Data Compaction. (MAY/JUNE 2007)
4. List the properties of prefix codes and give an example of prefix

codes.(MAY/JUNE 2008)
5. Write note on binary symmetric channel. (APRIL/MAY2004)
6. Discuss the Different conditional entropies. (MAY/JUNE 2008)
7. Explain three properties of mutual information. (APRIL/MAY2005)
8. Derive the Capacity of Gaussian channel. (NOV/DEC 2005)
9. Explain the information capacity theorem. (APRIL/MAY2005)
10. Write a note on rate distortion theory? (MAY/JUNE 2008)
11. Write the short note on Huffman coding. (APRIL/MAY2011)
12. Write the short note on Lempel-Ziv, Huffman and Shannon Fano coding.
13.  Comparison between Huffman coding
16 MARKS:
1. Derive the expression for channel capacity of a continuous channel. Find

also the expression for channel capacity of a continuous Channel of infinite
bandwidth. (MAY/JUNE 2006)

2. Define Mutual information. Find the relation between the mutual Information
and the joint entropy of the channel input and channel Output. (NOV/DEC
2006)

3. Discuss the various techniques used for compression of information.
(MAY/JUNE 2009)

4. Refer class notes- Problems
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