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CPEC 5308 (O)

Sixth Semester Examination — 2011
COMMUNICATION ENGINEERING

Full Marks —-70

Time : 3 Hours

Answer Question No. 1 which is compulsory and any five from the rest.

The figures in the right-hand margin indicate marks.

1. Answer the following questions : ) 2x10

(a)
(b)

c)
(d)

—_

(e)

(9)

What maximum transmission efficiency AM signals can have ? Explain.
Can diode demodulator be used to demodulate a SSB AM signal ? Explain.
Compare narrowband FM signal with DSB-C.

The antenna current of an AM transmitter is 8 A when only carrier is sent. It
increases to 8.93 A when the carrier is modulated by a single sine wave.
Find the percentage modulation.

What are the advantages of digital modulation techniques over analog
modulation techniques ?

If a signal in the range between —2 volt and +2 volt is quantized and the
samples are represented by 3 bits, then what is the step size of the
quantized levels ?

A symbol represented with 4 bits in BPSK has energy per symbol of 8.2
Joules. If the noise power spectral density is 1.05 Joules, find out the
probability of error of BPSK in AWGN.

What is handoff in cellular communication ?
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(i)  Write down the functions of transponder in a satellite communication
system.
(j) A step index fiber has a normalized frequency V = 26.6 at 1300 nm
wavelength. If the core radius is 25 pm, find the numerical aperture.
2. (a) Find the Fourier transform of the waveform given below and draw its
spectrum. 6

v
-

-1/2 t/2
(b) Ananalog signal is expressed as :
x(t)=10cos 1007t + 20cos 2007t + 30cos 3007t
Calculate the Nyquist frequency with which the signal can be sampled. 4
3. (a) Explainthe phasing method of producing a SSB AM signal. 4
(b) Afrequency modulated waveform is represented as :
x, = 10cos (2110°t + 200cos 2007 10°t)
Find out : 6
(i) theinstantaneous frequency, ‘
(ii) the maximum frequency deviation,
(iii) the modulation index,
(iv) the bandwidth,
(v) thetransmit power.
4. (a) Anamplitude modulated signal is given by :
s(t)=10cos(2710°t) + 4cos(2n10°%t) cos (2 10°t) + 3cos(2110°t) cos (61 10%t)
Find : 5
(i) the net modulation index,
(ii) the carrier power,
(iii) the total transmit power,
(iv) the sideband power.
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(b)  Explain the Indirect method of frequency modulation with diagram. 5
5. (a) Explainthe principle of FSK transmitter and receiver. 5

(b) Derive an expression for bit error probability for Quadrature PSK receiver.
)

6. (a) Explain how companding technique is used to improve the quantization
errorin an 8-bit PCM system. 5

(b) Find the quantization error of a signal m (t) whose excursion is confined to
the range fromV, toV, where V,,=—V, =V and the signal is divided into M
equal voltage levels each of S volts. 5

7. (a) Discuss the LED structure, efficiency a’nd modulation process. 6

(b) Find out the noise due to a two-port network in terms of its gain and the

noise figure. 4
8.  Write short notes on any two : 5x2
(a) LASER

(b) Pre-emphasis and De-emphasis
(c) SNRofDSB-SC

(d) Dipole antenna.
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