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1. Compare the following amplitude modulated system for Transmission/reception efficiencies:
(i) DSB with carrier;

(ii) DSB/SC;

(iii) SSB

CO-3

(iv) V. S. B

2. What is the principle of operation of envelope detection? Compare its performance with a
synchronous detector.

CO-1

3. Explain the concept of SSB-SC modulation and demodulation with the help of neat diagram and
mathematical analysis for coherent detection.

CO-1

4. A carrier wave of 10MHz is amplitude modulated to 50% with a tone of 5000Hz. Sketch the
waveform and amplitude distribution in time and frequency domain. If carrier amplitude of 10V write
down the equation of above wave and show the two side bands. Determine their frequency and
amplitude.
5. The output signal from an AM modulator is S AM(t)=5cos1800πt+20cos2000πt+5cos2200πt.

CO-2
CO-3

(i). Determine the modulating signal m(t) and carrier signal c(t).
(ii). Determine the modulation index and ratio of power in the side bands to the power in the carrier
6. What is VSB modulation ? What is the application of VSB modulation?

CO-1

7. An amplitude modulated signal is given by:

CO-3

SAM(t)=10cos(2π.106t)+5cos(2π.106t).cos(2π.103t)+2cos(2π.106t).cos(4π.103t) Volt.
(i). Find various frequency components present and the corresponding modulation indices.
(ii). Calculate power contained in the signal and efficiency of the signal
8. Define the term sensitivity, selectivity, fidelity and image frequency in a radio receiver.

CO-1

9. Explain the concept of heterodyning. What are the advantages of heterodyning?

CO-1

10. An AM commercial broadcast-band receiver (535kHz-1605kHz), an input filter is used with Q-factor
of 54. Determine its bandwidth at low and high ends of RF spectrum. Comment on the received
signal quality.

CO-2
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1. Explain the detection of F.M. signal by Foster-Seeley Discriminator Method.

CO-1

2. What is effect of modulation index β, in the spectrum of frequency modulation? Hence explain the
significance of Carson's rule in B.W. of FM. Signal.

CO-2

3. A modulating signal 5cos 2π15 x 103t angle modulates a carrier A cos(ωct). Find the modulation
index and bandwidth for (i) P.M. system,(ii) F.M. system. (Assume: Kf=Kp=15kHz/volt).

CO-2

4. What do you understand by instantaneous frequency, frequency deviation and bandwidth of FM
wave? A carrier wave of frequency 100 MHz is frequency modulated by a sinusoidal wave of
amplitude 20 V and frequency 100 kHz. The frequency sensitivity of the modulator is 25 kHz per
volt. Determine approximate B.W. of FM Signal.
5. Illustrate the principle of Armstrong system of generating FM signal.

CO-2
CO-1

6. Draw the block diagram of balanced frequency discriminator and explain it for demodulation of FM
signal.

CO-1

7. A PM modulator has a phase deviation sensitivity of 2.5 radians/V, and a modulating signal of
m(t)=2cos(2π×2000t). Determine the peak phase deviation and phase-modulation index.

CO-2

8. An angle-modulated signal with carrier with carrier frequency ω c=2π×105 is described by equation:
ɸEM(t)=10cos(ωct+5sin3000πt+10sin2000πt)

CO-2

(i). Find the power of modulated signal.
(ii). Find the frequency deviation.
(iii). Find modulation index.
(v). Estimate the bandwidth of ɸEM(t).
9. With relevant figure explain the working of stereophonic broadcasting transmitter receiver.

CO-1

10. In an FM system a 7 kHz modulating signal modulates 107.6 MHz carrier wave, so that the frequency
deviation is 50 kHz. Determine:
(i). Carrier swing in the FM signal and modulation index.
(ii). The highest and lowest frequency attained by the FM signal

CO-2

DEPARTMENT OF ELECTRONICS AND COMMUNICATION ENGINEERING
MEERUT INSTITUTE OF ENGINEERING & TECHNOLOGY, MEERUT
SESSION-2019-20
Subject: Principles of Communication

Sub code: REC-502
Assignment-3

1. State and explain sampling theorem. How will you recover the signal from its samples?
CO-1
2
2. Find the Nyquist rate and Nyquist interval for signal: G(t)=sinc(200t)+sinc (200t).
CO-2
3. For the given binary sequence 1011001011 construct unipolar NRZ, unipolar RZ, bipolar NRZ,
Alternate Mark lnversion (AMI) and Manchester format.
CO-4
4. A PCM system uses a uniform quantizer followed by a 7-bit binary encoder. The bit rate of the
system is equal to 50×106 bits/sec.
CO-4
(i) What is the maximum message signal bandwidth for which the system operates satisfactorily?
(ii). Calculate the output signal to quantization noise ratio when a full load sinusoidal modulating
wave of frequency 1 MHz is applied to the input.
5. Explain T1 digital system with block diagram and also explain TDM hierarchy.
CO-1
6. What is Quantization? How can you minimize the quantization error? How quantization and coding is
carried-out? Explain with suitable waveform.
CO-4
7. Explain the TDM system principle. Draw a circuit diagram to illustrate the flat-top sampling. Draw
the block diagram of PCM scheme and explain its functionality.
CO-1
8. Explain the Modulation and Demodulation of pulse width modulation system using suitable
waveform. Also discuss how the Pulse Position Modulation (PPM) is generated through PWM (Pulse
Width Modulation).
CO-1
9. What is the use of Companding in PCM system? A message signal bandlimited to 5 kHz is sampled
at the minimum rate as dictated by the sampling theorem. The samples are quantized and encoded
into six binary bits. Calculate the bit transmission rate and the maximum signal to quantization noise
ratio.
CO-2
10. The bandwidth of an input signal to the PCM is restricted to 4 kHz. The input signal (sinusoidal)
varies in amplitude from -3.8V to +3.8V and has the average power of 30mW. The required signal to
noise ratio is given as 20dB. The PCM modulator produces binary output. Assuming uniform
quantization:
CO-4
(i). Find the number of bits required per sample.
(ii). Outputs of 30 such PCM coders are time multiplexed. What would be the minimum required
transmission bandwidth for this multiplexed signal?
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1. Draw and explain the block diagram of transmitter and receiver of DPCM system.

CO-1

2. What is the advantage of Differential Pulse Code Modulation over Pulse Code Modulation? What is
the limitation of Delta Modulation?

CO-4

3. With the help of Block diagram explain the working of Delta Modulation. How adaptive Delta
Modulator improves the performance of Delta Modulator?

CO-4

4. Write down the objectives of Vocoder design. Discuss the classification, working advantages and one
application of each type of vocoders.

5. How is the human voice modeled? Explain the generation of LPC Vocoder system.

CO-4
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6. What is Noise? What are various forms and sources of noise? Discuss the importance of S/N ratio in a
radio receiver.

CO-1

7. Explain the terms:

CO-1

(i) Partition Noise
(ii) Thermal Agitation and
(iii) Transit Time Noise

8. Thermal noise from a resistor is measured as 4 x 10 -17W, for a given bandwidth and at a temperature
of 20°C. What will be the noise power when temperature is changed to: (i) 50°C, (ii) 70 0K.

CO-1

9. Derive an expression for signal to quantization noise power ratio for delta modulation. Assume that
no slope overload distortion exists.

10. What is slope overload and granular noise in DM? Explain how can it be removed?

CO-4
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1. Analyze Noises present in Analog Modulation System and derive its signal to Noise Ratio. Also calculate
figure of merit.
CO-5
2. What are various noises present in Frequency Modulation? What is pre-emphasis and de-emphasis and
how SNR improves? Comment.
CO-1
3. Explain the working of Digital Phase Locked loop.

CO-1

4. What do you mean by figure of merit? Why it is necessary to employ pre-emphasis and de-emphasis in
FM system?
CO-1
5. Does the reduction in frequency range improve SNR of both SSB and DSB-SC reception? Explain with
answer.
CO-1
6. Analyze Noises present in DSB-SC System and derive its signal to Noise Ratio. Also calculate figure of
merit.
CO-5
7. Analyze Noises present in SSB-SC System and derive its signal to Noise Ratio. Also calculate figure of
merit.
CO-5
8. Explain the functional blocks of phase lock loop (PLL).

CO-1

