CMR
INSTITUTE OF USN
TECHNOLOGY

4™ Semester ECE
Internal Test 2 —May 2025

Sub: Principles of communication systems Code: | BEC402
Date: 26/5/2025 Duration: |90 mins | Max Marks: 50 @ Sem: | 4 Branch: ECE

Note: Answer any FIVE full questions with neat diagram wherever necessary.

OBE
Marks
CO |RBT

la. |For arandom variable, given f(x)=2*exp(-2x) for x>=0. Find the probability that it takes value 3 | CO5| L3
between 1 and 3.

1b. |Derive posteriori probability for a binary symmetric channel 7 | CO5| L3
2a  |Define autocorrelation and cross correlation. Write the properties of auto correlation. 5 | CO5| L2
2b  |Find expectation of random variable Y=cos(X), where, X is a random variable uniformly 5 | CO5| L3

distributed in the interval (-IT to IT).

3a  |Derive interpolation equation for reconstructing the original signal g(t) from the sequence off, 7 | CO3| L2
sample values.

3b  |Define aliasing effect. How can we combat aliasing effect? 3 | CO3
4a  |Describe basic elements of a PCM system with neat diagram. 6 | CO3| L2
4b  |Draw unipolar RZ, polar RZ and Manchester line coding for the data stream 1011001. 4 | CO3| L3
PTO
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5a. Define Inter Symbol Interference (I1SI). Explain the baseband binary data transmission 7 1COo4| L2
system with suitable diagram and equations.
5b.  |Define eye pattern and write its significance. 3 |CO4| L2
6a. |Derive Nyquist criteria for distortion less transmission. 5| CO4| L3
6b. [Briefly explain (a) external noise (b) internal noise (c) SNR CO4 | L2
7a. [Explain generation of pulse position modulation with neat block diagram. COo3| L2
7b. |[Explain ergodic process and gaussian process with equation and graphical representation. 4 | CO5| L2
Cl CCl HOD(ECE)
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3 (a) Interpolation formula

° Consider the problem of reconstructing the signal mﬁu from the sequence of _m.mBEm values

[g(m/2W)].
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oW 0 . | :
, 1 ( n janf .
= — e e 2nft) d
Jow Mg‘\zu:oom 2W “AP 4% cxpl/ N.E f
Interchanging the order of summation and m\EnmE:oT“
. S n\ 1 ¥ n
= . Cexpli2nfit— —]|d

n=-—o0



* Interchanging the order of summation and integration:
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Equation provides an interpolation formula for reconstructing the original signal g(t) from the
sequence of sample values [ g(n/2W) ], with the sinc function sinc(2Wt) playing the role of an

interpolation function.
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Interchanging the order of summation and Integration:

O n
— | 2l t— == 4
NM.U 2\ 3w) 2w ). W PP\ o) |4
- . .u.?n& 'MEADWV
(1) = W n \ sin(2zWt — nn) \ . | i
SO= 22 8\ aw) " (2nWr — nm)
nWw F.mSoAN«Sl& |8_A~A8
o oW | ,_

n==—a

Equation provides an interpolation formula for reconstructing the original signal g(t) from the
sequence of sample values [ m@bﬁ@ g with-the sinc function sinc(2Wt) playing the role of an

interpolation function.



3(b)

.

In practice, however, an information- bearing signal is nof m:_oz% band _5:8& with the result that
some degree of csam_mmE@::m 1s encountered.

Consequently, some aliasing is produced by the sampling process.

Aliasing refers to the phenomenon of a high frequency component in the spectrum of the signal
seemingly taking on the identity of a lower @o@:obow n the mﬁmoﬁda of its mmBEma version

To combat the effects of aliasing in practice, we may use two corrective measures.

Prior to sampling, a low-pass pre-alias filter is used to attenuate those high-frequency components

of the signal that are not essential to the information being conveyed by the mHmb&

2. The filtered signal is sampled at a rate slightly higher than the Nyquist rate The use of a sampling
rate higher than the Nyquist rate also has the beneficial effect of easing the Qmmpo: of the

wm%i:.:n:q: filter used to recover the original m_mg_ from its sampled version.
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In pulse-duration modulation (PDM), the samples of the message signal are used to vary the

duration of the individual pulses
This form of modulation 1s also referred to as pulse-width modulation or pulse-length modulation.

The modulating signal may vary the time of occurrence of the leading edge, the trailing edge, or

both edges of the pulse.
In PDM, long pulses expend considerable power during the pulse while bearing no additional

information.
[f this unused power is subtracted from PDM, so that only time transitions are preserved, we

obtain a more efficient type of pulse modulation known as pulse-position modulation (PPM).
In- PPM, the position of a pulse relative fo its unmodulated time of occurrence is varied in

accordance with the message signal
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The message signal (1) is first converted into a Fﬁ/\_ signal by means of a mmaﬁ_o and- roE
circuit, generating a staircase waveform (7).

Note that the pulse duration 7" of the sample-and-hold circuit is the same as the sampling duration

The signal u(7) is added to a sawtooth wave yielding the combined signal v(?)

The combined signal v(z) is applied to a threshold QQmQE\ that ?.oacomm a Very narrow wimw
@Eﬁoﬁgmﬂsm an impulse) each time v(#) crosses zero in the negative- going direction.

Finally, the PPM w~m5m_ s(1) is ‘generated by using this sequence of impulses to excite a filter éro%
impulse response is defined by the standard pulse g(?).
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FIGURE * - Generation of PPM signal. (@) Message
signal. (&) Staircase approximation of the message
signal. (¢) Sawtooth wave. () Composite wave ob-
tained by adding (&) and (). (¢) Sequence of ~“Im-
pulses™ used to gencrate the PPM signal.
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ons, the time averages and' ensemble

4o~.mmmm m.ﬂ.m.‘mmmﬂ a Ecwmn%

W _,m<mw_mmﬂ mmamm:: ed, we may mmmﬁmﬁ : c%smﬁm
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