BITS Pilani, Dubai Campus
Dubai International Academic City, Dubai, UAE
B.E. Third Year EEE, || Semester, 2012-13
COMPREHENSIVE EXAMINATION
Course No. / Course Title: EEE €383 / COMMUNICATION SYSTEMS
Duration: 2 Hours  Max. Marks: 60 Weightage: 30%

10.

Note:- Answer all questions

Draw a tree diagram indicating the names of all the modulation techniques, both analog and
digital, that you have studied in this course. Ensure proper classification. (5)

Assuming a guarter-wave antenna, what would be the required antenna height for effective .
radio communication at 30 MHz? (3)

Define the term multiplexing. Name and distinguish between the various types of multiplexing

that you have come across. (3) .
You have come across the Hilbert transform during your study of S5B-5C modulation. Cbtain the

Hilbert transform of the unit impulse function 6(t). {6}

Consider a channel whose output-input relationship is given by v, (f) =, (t)-z- azvf(t). Show
that if an AM signal passes through this channel, it would suffer distortion at the output. On the
other hand, show that an FM signal goes through without distortion. Support your answer with

appropriate mathematical analyses. (10}

Assuming an AWGN channel, sketch the power spectral density of noise at the output of (a) an
FM receiver, and {b) a PM receiver. Label the axes correctly. (6)

What is aperture effect in pulse sampling? How can it be minimized? (5)

Name the errors that can be encountered in Delta Modulation. If a sine wave of amplitude A and

frequency f, is passed through a Delta Modulator whose step size is 4, sketch the approximated

signal for the condition 4 > 2A. (6)
Define entropy of a discrete memory less source. What is the entropy of the English alphabet

assuming that all the letters occur with the same probability? (6)
With the help of block diagrams and mathematical analysis, show how an FSK signai can be

generated and demodulated. (10)

*** paper ends ***
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BITS Pilani, Dubai Campus
B.E. (Hon's.) EEE Third Year, Second Semester, 2012-13
Test 1 (Closed Book)
EEE €383 Communication Systems
Duration: 50 min Max. Marks: 30 Weightage: 15%

Note: Answer all questions. Alf questions carry equal marks.

1. Obtain and sketch the Fourier transform of a periodic train of unit impulses.

Assume that the period is Tp. _
2. An unmodulated carrier wave has a normalized power P.. When the carrier

is amplitude modulated to a depth of i by a sinusoid, the power increases
to Py. Obtain the relationship between 4, P., and Pr.
3. Obtain the Hilbert transform of the function €08 @,f COS &1, @, > By-
4. Recall the square-law modulator for AM that was discussed in the class. If
the input is now a conventional AM signal and the bandpass filter is
l replaced by a lowpass filter, we obtain a square-law demodulator. Show,
\with appropriate mathematical analysis, that this demodulator allows
distortionless recovery of the baseband signal only if the AM wave has a
low percentage modulation. :
5. Obtain the expression for modulation index of a single-tone phase-

modulated signal.
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BITS PILANI, DUBAI CAMPUS -
Dubai International Academic City, Dubai, UAE

BE {Hons.) EEE Third Year, il Semester, 2012-2013
Course No. / Course Title: EEE C383 COMMUNICATION SYSTEMS
. Quiz 2
Duration: 20 min Max. Marks: 10 Weightage: 5%

Name:

ID No.:

Answer all guestions in the blanks provided against each question. Numerical answers should be supported with
appropriate rough work in the space provided; otherwise, credit will not be given for the answer, even if correct.

1.

White noise is applied as the input to a filter having the transfer function H{w). The power spectral
density {PSD) of the output is (1) :
For a channel to be distortionless, its magnitude response raust be
frequency range and the phase response must be with frequency. {1)

AWGN stands for . (0.5)
A 10 kHz bandwidth signal is transmitted using DSB-SC modulation. Noise with two-sided PSD of 10°W/Hz is

encountered in the channel. For an output SNR of 40 dB, the required signal power at the input of the

demodulator is (2)
Coherent detection is preferred over envelope detection for conventional AM under low input SNR condition

for the following reason:
(1)

over the entire

In FM, for every doubling of the transmission bandwidth, the output SNR increases by a factor of .{0.5)

The PSD of noise at the output of an FM receiver has a spectrum. (1)
In order to reduce the effect of noise in the higher frequency region of the message signal, FM systems

filter at the transmitter and a filter at the receiver. {1)
. At the output of a DPSK receiver

employ a_
BDPSK stands for
errors tend to occur in (1)

10. In an FSK receiver using coherent detection, the filteris a filter. (1)

(Space for rough work, Use other side tou, if necessary.)




BITS PILANI, BUBAI CAMPUS
Dubai International Academic City, Dubai, UAE

BE (Hons.) EEE Third Year, ll Semester, 2012-2013
Course No. / Course Title: EEE C383 COMMUNICATION SYSTEMS
Quiz 2 '
Duration: 20 min Max. Marks: 10 Weightage: 5%

SOLUTIONL

Name:

ID No.:

Answer all guestions in the blanks provided against each question. Numerical answers should be supported with
appropriate rough work in the space provided; otherwise, credit will not be given for the answer, even if correct.

1.

9.

White noise is applied as the input to a filter having the transfer function H{w). The power spectral

density (PSD} of the output is /. H[ﬂ?}l (1)
For a channel to be distortionless, its magnitude response must be (& over the entire

frequency range and the phase respense must be AR R with frequency. (1)

AWGN stands for_ A dihoe hbhifz Cawsetinm derse . (0.5)
A 10 kHz bandwidth signal is transmitted using DSB-SC modulation. Noise with two-sided PSD of 10°W/Hz is

encountered in the channel. For an output SNR of 40 dB, the required signal power at the input of the

‘demodulatoris - 2w . (2)

Coherent detection is preferred over envelope detection for conventional AM under low input SNR condition

for the following reason: s ‘ ,
G Ase, st he bl Hre ol d o ffeck (1)

In FM, for every doubling of the transmission bandwidth, the oufput SNR increases by a factor of_Z}—_. (0.5)
The PSD of noise at the output of an FM receiver has a_&RabsWC  spectrum. (1)

in order to reduce the effect of noise in the higher frequéncy region of the message signal, FM systems
employa _pRe-Lnap K_&as  filter at the transmitter and a A2 -CuAphRato filter at the receiver. (1)
DPSK stands for A#Wv\h“r\i Phint Oebt('gf’h t&d w;lﬁ At the output of a DPSK receiver

errors tend to occur in _pAAUNA A1)

- 10. In an FSK receiver using coherent detection, the filteris a nofels fiter. (1}

{Space for rough work. Use other side too, if n'er:essary. J




BITS Pilani, Dubai Campus
B.E. (Hons.) EEE Third Year, Second Semester, 2012.2013
Quiz1l '
EEE C383 Communication Systems
Duraticn: 20 min Max. Marks: 10 Weightage: 5%

I1D No.:

Name:

Note:- For numerical answers, indicate the caiculations in the space for rough work in order to get full credit.

1. Consider a source X that produces five symbols with probabilities ¥, %, 1/8, 1/16, and 1/16. The'source
entropy H(X) is bits/symbol. {1.5) )
2. An analog signal having 4 kHz bandwidth is sampled at 1.25 times the Nyquist rate. The sampling rate is

samples/sec. Each sample is quantized into one of 256 equally likely levels. Assume that the
bits/sample and

successive samples are statistically independent. The entropy of the source is
the information rate of this source is kitobits/sec. (0.5+0.5+1)
3. Sampling theorem states that: (1.540.5)

. Undersampling a signal would result in
4. In Delta Mcdulation, the consequences of choosing a small step size are to experience

and that of large step size is . {0.5x2)

5. PCM stands for and it involves the
operations of ; L and . (0.5x4}
6. Name the three analog pulse modulation schemes: s
, . {0.5x3)

(Space for rough work. Show alf numerical calculations for full credit. Use other side too, if necessary)
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B.E. {Hons.} EEE Third Year, Second Semester, 2012.2013
Quiz 1
EEE C383 Communication Systems
Duration: 20 min Max. Marks: 10 Weightage: 5%

Name: 1D No.;

S0 U T 0 NS

Note:- For numerical answers, indicate the calculations in the space for rough work in order to get full credit.

1. Consider a source X that produces five symbols with probabilities 14, %, 1/8, 1/16, and 1/16. The source
entropy H{X) is / 8'9' bits/symbol. (1.5)
2. An analog signal having 4 kHz bandwidth is sampled at 1.25 times the Nyquist rate. The sampling rate is
[0 ’S samples/sec. Each sample is quantized into one of 256 equally likely levels. Assume that the
successive samples are statistically independent. The entropy of the source is bits/sample and
the information rate of this source is kilobits/sec. {0.5+0.5+1)

3. Sampling theorem states that: {1.5+0.
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. Undersampling a signal would result in fuf‘vm"\—‘ﬁf .
4. In Delta Modulation, the consequences of choosing a small step SIze are to experience _g—ﬁeﬁ-& svenlp V\—‘/

~-

Ao Fon - and that of large step size I ‘o b gy Y . (0.5x2)

17}
5. PCM stands for pml/;,t; Ca-v(e MXZGM,LQH Py and it invelves the
operations of Qé%m&y&,wp , C@ mwAaAnfy a&\f\ o , and g‘«aw(&wpf {0.5x4)

6. Name the three ana?og pulse r%oduiatlon schemes: ,

Pl AN , S {0.5x3)

{Space for rough work. Show all numerical calculations for full credit. Use other side too, if necessary)




