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UNIT -1 co PO

Marks

1 | a) | Show that the AM signals can be demodulated by a square-law | €02 | POl1
detector followed by a low-pass filter and a dc blocker.
Determine the signals from input to the output at all points. Find
the distortion term in the output. Show that if Ac >> |m(t)|, the
distortion is small.

06

b) . . . ) CO3 | PO2
For a PN junction diode, the current ‘i’ through the diode and

voltage v’ across it related by i = Io[e""V1 — 1]. Where |, is the
reverse saturation current and V' is the thermal voltage. At room
temperature, V1=0.026 volts.

(1) Expand ‘i’ as power series in v retaining terms upto v2

(i) Let v = 0.01 cos(2nfmt) + 0.01 cos(2rfct) volts, where
fm = 1kHz and fc = 100kHz. Sketch the spectrum of
the diode current i

(iii)  Specify the bandpass filter to extract from | and AM
wave with carrier frequency f.

(iv) ~ What is the percentage modulation index.

08

c) | Consider a message signal m(t) with a spectrum shown in the fig | €03 | PO2
below. The message bandwidth W = 1KHz. This signal is
applied to product modulator together with a carrier wave Ac
cos(2rfc t), producing the DSBSC modulated s(t). The modulated
signal is next applied to coherent detector. Determine the
spectrum of the detector output when: (i) fc = 1.25KHz (ii) fc
=0.75KHz.(iii)what is the lowest frequency for which each
component of the signal s(t) is uniquely determined by m(t)

(f)

06




UNIT -1l

co2 | Po1
a) Show the SSBSC modulated wave s(t) containing upper side 06
band is defined by :
s(t)= (Ac/2).[m(t).cos 2r fc t — m”(t). sin 2z fc t]
b) | The single tone modulating signal m(t) = Am cos(2nfnt) is used | CO3 | PO2 08
to generate the VSB signal. s(t) = aAmAc cos[2n(fc +fm)t]
+(1-a)AmAc cos[2r(fc -fm)t] Where a is constant , less than unity,
representing the attenuation of the upper sideband frequency.
Q) Find the in-phase and quadrature component of the VSB
modulated signal s(t).
(i)  What is the value of constant a for which s(t) reduces to
a DSBSC modulated wave?
(iii))  What is the value of constant a for which s(t) reduces to
an SSBSC modulated wave?
(iv)  The VSB wave s(t) plus the carrier Accos(2nfct) is he
passed through an envelope detector . Determine the
distortion produced by the quadrature component.
(v) What is the valued of ‘a’ for which this distortion
reaches its worst possible value?
c) | Evaluate the Hilbert transform of the pulse given below: co3 | PO2 06
x(t)
> ot
-T/2 0 T/2
UNIT - 1
a) | Consider an angle modulate signal s(t) = 10 cos[(2rfct + 3 | CO2 | POl 06

sin(2rfmt)]

(i) Assume s(t) is phase modulated signal and fm 1kHz.
Calculate the modulation index and find the
bandwidth when
(@) fm is doubled
(b)fm is decreased to one-half.

(i)  Assume s(t) is frequency modulated signal and fm
1kHz. Calculate the modulation index and find the
bandwidth when
(@) fm is doubled
(b)fm is decreased to one-half.




b) | Analyze the effect of nonlinearities in FM system with suitable | €02 | POl 08
mathematical equations and one sided spectrum.
c) | Analyze the importance of Pre-emphasis and De-emphasis with | €02 | POl 06
relevant sketches.
OR
a) | Obtain Fourier series representation of the single tone FM signal | €02 | POl 06
s(t) for an arbitrary value of S and also draw the spectrum.
b) | Show that a PLL can be used in the demodulation of FM wave | €02 | POl 08
with relevant mathematical equations.
c) | With appropriate equations and block diagram, analyze the | €02 | POl 06
generation of FM using direct method.
UNIT - IV
a) | Derive the 6dB rule for Uniform quantization from basic | €02 | POl 06
terminologies. Determine the minimum number of levels and
corresponding SNRq of a PCM system if the output SNRg is to be
held at 50dB.
b) | Consider a received baseband PAM pulse p(t) shown below. | €03 | PO2 08
Consider the inputas y(t) = >, Acp(t—KTb) ; Ax=£1
Assuming t = 2Ty, find the value of the ISI term when the input
bit sequence is a long string of alternating Os and 1s.
p(t)
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c) | A binary wave using polar signaling is obtained by representing | €03 | PO2 06

symbol 1 by a pulse of amplitude +1V and symbol 0 by a pulse
of amplitude -1V. The duration of the pulse is Ty seconds. The
binary wave is applied to a LPF having the transfer function H(f)
=1/ (1 +j (fifo))

Construct an Eye pattern for the following sequences assuming a
bit rate of 2fo bits/second:

I. Alternating Os and 1s
ii. A long sequence of 1s followed by a long sequence of
Os




iii. A long sequence of 1s followed by a single 0 and then
a long sequence of 1s

UNIT -V

State and prove the properties (Any Two) of the matched filter.

Cco2

PO1

06

With relevant terminologies, derive the Probability of Error for
the coherent detection of ASK.

COo3

PO2

08

A finite energy signal s(t) is given by:
s() =A;0<t<T
0 ; Otherwise

Determine the spectrum of the output of the filter matched to s(t)

COo3

PO2

06

OR

Consider the finite energy signal s(t) shown below.

. Sketch the impulse response hopt(t) of the optimum
filter matched to signal s(t)

ii. Determine the value of the output signal at t = T
assuming zero noise and input as s(t)

£(1)

e f

COo2

PO1

06

b)

With relevant terminologies, derive the Power Spectral density
for BPSK.

COo3

PO2

08

Calculate the probability of error for BFSK scheme employing
coherent detection and ASK considering the data as follows:
AWGN with power spectral density of 4 X 10%° Watts/Hz, bit
duration of 0.5us, amplitude of received signal is 1.5uV.

COo3

PO2

06
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