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* Section A : Analog and Digital Communication Systems
1 (a)| With the help of frequency spectrum and the graphical representation of wave specify
the difference between Amplitude Modulation and Linear addition of modulating signal
and carrier signal. (Assume the modulating and carrier signal to be sinusoidal)
) , 21 [12 marks]
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Q1 (b)
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Consider the block diagram of an Armstrong FM transmitter shown in the figure below:
Frequency Frequency
() Multiplier l ® l Multiplier _?c
(1) {r,) Af
f ey B
A
h fio=1MHz

It is given that f; =175 kHz, n, =16, n, = 32, Afl = 50 Hz; then calculate
(i) The maximum frequency deviation Af of the output FM signal.
(ii) The frequency f,.

(iii) The possible values of carrier frequency f..
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Q.1 (¢)| The carrier c(f) = A cos 21t 10% is angle modulated (PM or FM) by the sinusoidal signal
m(f). The modulation index B for frequency modulated signal and for phase modulated
signal are 4.5 and 9 respectively. Also, using Carson’s rule, the bandwidth for phase
modulated and frequency modulated signals are 8.250 kHz and 15 kHz respectively.
{Assume deviation constants are K,=3rad/V and Kf Hz/V)
(i) Determine m(f) and K,
(i) Write the expression of modulated signal for both phase and frequency modulated
sigmal. |
(tii) If the amplitude of m(f) is decreased by a factor of two, then calculate the new
modulation index for both the modulation schemes.
. [12 marks]
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Q.1(d)| Compare the performance of an uncoded data transmission system with the performance
of a coded system using the (7, 4) Hamming code with 4, = 3, when applied to the
transmission of a binary source with rate R =10% bits/sec. The channel is assumed to be
an additive White Gaussian noise channel, the received power is 1 uW and the noise

power spectral density is % =107 W/Hz. The modulation scheme is binary PSK.
Consider Q(3.16) = 7.86 x 10* and Q(4.14) = 1.73 x 105,

[12 marks]
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Q.1 (e)

Two random variables X and Y are related to another random variable 8, as X = sin 8

and Y = cos 6. If 8 is uniformly distributed in the range [0, 2xt], then prove that X and Y
are orthogonal, uncorrelated but not independent.
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2-2 (a)[ The spectrum of a Amplitude modulated signal, U(f) is depicted below:
ue)
_____2_-545/_ _______________________________________ ,
S A )7 <1 S S
| |
—-j;—?:k_ﬁ 1.5k _}-C —fc'|'ll,5;_(ﬁ:+3k 0 j;_Skfc—IIEk fc fc+'1.5kfc+3k f(Hz)

{(Assume Amplitude of carrier signal, A =10 volt)

(i) Write the expression for the AM signal u(t) in time domain.. Also, determine the
message signal, m(f) and carrier signal, c(f).

(ii) Identity the AM modulation scheme used from the given spectrum and mention
some advantages of the scheme used over double side band full carrier (DSB-FC)
AM modulation scheme. Also, calculate the % of power saved in the above
modulation scheme as compared to DSB-FC.

(iif} Determine the power in each of the frequency components.

(iv) With the help of total power dissipated, calculate the modulation index. Also
calculate the bandwidth of the modulated signal.
[7 +5 + 3 + 5 marks]
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2.2 (b}

’ \
(i) The pulse rate in a DM system is 56,000 per sec. The input signal is
5 cos (2r x 1000%) + 2 cos (27 x 2000t} V, with ¢ in sec. Find the minimum value of
step size which will avoid slope overload distortion. What would be disadvantages

of choosing a value of step-size which is larger than the minimum?

(i) 1. Generate the CRC code for the data word 1110. The divisor polynomial is
3
prrp+1l

2. Also, mention the advantage of cyclic codes.
[10 + 10 marks]
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Q.2 (¢)| Discuss briefly the following parameters which are used to describe an AM receixﬁr:
(i) Selectivity (if) Sensitivity
(iif) Dynamicrange  (iv) Fidelity

[20 marks]
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Q.3 (a)

(i) Ina

picture transmission, there are about 2.5 x 10% picture elements per frame. For

good reproduction, 12 brightness levels are necessary. Assume all levels are equally

likely to occur. Determine the channel bandwidth, without coding to transmit one
picture frame every three minutes. (Assume the SNR over the channel to be 30 dB)

@) 1.
%

()

Chapned

(ev cht; ‘“a

What do you understand by source coding? What is the purpose of the channel
encoder and channel decoder?

Also, explain the purpose of the digital modulator and digital demodulator.
[10 + 10 marks]
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Anangle modulated signal with carrier frequency of 1 MHz is described by the equation:
Sealt) =5 cos(w t + 20 sin 1000t + 10 sin 2000n¢)

Then, calculate

()

(ii) The maximum frequency deviation Af.

The power of the modulated signal

(iii) The maximum phase deviation A¢.
(iv) The bandwidth of S, ().
(v) Modulation index ‘.

[20 marks]
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Q.3 (o)

The parity check matrix of a (7, 4) linear block code is given as
100/1011 '
H=|010i1110]|
IR W I 1y T M
(i) Find the generator matrix G for this code.
(ii) Determine all possible code words corresponding to the generator matrix.
(iii) Determine the minimum distance of the code word.

(iv) Check whether [01 0001 1] is a valid codeword or not.
- [4 + 8 + 4 + 4 marks]

a0
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Q.4 (a)| A single-tone LSB-SSB modulated signal is generated using the phase-shift method of
| ssB generation. However, the narrow-band carrier phase-shift network cause a phase
error ‘e’ between the input phase and quadrature phase carrier. Assume message signal
as cos(w,,t) and carrier signal as cos(w ). ‘

(i) Draw the block diagram for the generation of LSB-SSB signal for the above case.

(ii) Find the expression for the output SSB signal with the above given conditions and
sketch the frequency spectrum.

(iii) Obtain the expression for the ratio of the power in the desired to undesired sideband
as a function of €.

(iv) Calculate the ratio of desired to undesired power, if phase error € is 15°.
[20 marks]
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Q.4 (b)| InaDSB-5C system, the carrier frequency is 600 kHz and the modulating signal m(t) has
a uniform PSD band limited to 5 kHz. The modulated signal is transmitted over a

distortionless channel having a noise with PSD, 5,(0) = — where a = 10%n. Assume

w? + a°

the useful signal power at the receiver input is 1 uW. The received signal is band pass-
filtered, multiplied by 2 cos ®_t and then low pass filtered to obtain the output s,(£) + 1,(%).
Determine the output SNR.

[20 marks]




MADE ERNSY4Y Question Cum Answer Booklet

Page 25 of 65

Do nat
write in
this margin

2




Donot

MADE ERS4Y Question Cum Answer Booklet l Page 26 of 65 |-
is Marge




Do not

@ MRADE EHRSY Question Cum Answer Booklet | Page 27 of 65 | e
Q.4 (c}| A binary channel has the following noise characteristics:
2 1 '”
Pv/x)=|2 2
12
3 3

(i) If the input symbols are transmitted with probabilities %and% respectively,

calculate H(X), H(Y), H(X, Y), H[%a ,HX|Y)and I(X, Y).

(ii) Find the channel capacity, efficiency and redundancy of the channel.
[20 marks]
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Q5 (a)

Section B : Signals and Systems-1 + Microprocessors and Microcontroller-1
+ Network Theory-2 + Control Systems-2

. Ttis desired

(i) Theopenloop transfer function of a systemis given by G(s) = 6+2)
; s(s+

to locate the pole of this transfer function at -6 and -2 * j3 by using a suitable PID
controller. Determine the suitable gains needed for PID controller to achieve the
given specifications.

(ii) Design a PD controller so that the system having open loop transfer function

G(s)H(s) = will have phase margin of 40° at 2 rad/sec.

s(s+1
[6 + 6 marks]
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Q.5 (b)
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Write short notes on the following with respect to 8085 microprocessor:

(i) Maskable and non-maskable interrupts.

{(if) Vectored and non-vectored interrupts.

(iii) Edge triggered and level triggered interrupts.
(iv) Priority based interrupts. :
[12 marks]
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Q.5 (¢)| Consider the following relations:

y(t) = x(B) = h(t) ; g(t) = x(3t) * h(31)
Where “*” indicates the convolution. If the signal g(f) can be represented as g(t) = ay(bt),
then determine the values of 2 and b without using any transform.

[12 marks]
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Q.5(d)| Explain all registers of 8086 Microprocessor.
[12 marks]
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Q.5 (e)

For the given circuit, find i(¥) and o(f) for ¢ > 0.
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[12 marks]

yoerd




MADE EBRS4Y Question Cum Answer Booklet

Do not

l Page\yﬂ 35 :;\Tst?ni;rgin
fos €70 , TForyjoiming Inte Loploace PSR
CD_\H“ _I— ; (\/0 QO\"}M}{L
/3cc) e 4
1% Y P\Md\ow Jorth
\dt @g ¥ VL) ko(
Y /S
X /—A )
& L
1 Ly ¢
B O«p\o\j'mo Moda L lﬂrnulkdf“x o} oo
Iw = '_L’
\_)Lx_ll ' YL EBH -y vigy = e =0,
& _g_it
& 3
= A=)
($+23)2
VLY =
~o RS O A7

US ~ Y Y (U u)
S Sty

L't 208412
$(s4a)2

e

21
M

s <l
(&*a)t &TQ




Do not
write in
this margin

Q.6 (a)
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A control system is represented by the state equation given below:
x(t) = Ax(t)

~¢

1 -2t
If the response of the system is x(t) = { ; t} when, x(0) =( 2) and x(t) = [ ‘ ]
- 2

1
when x(0) = {—1)'

Calculate the system matrix A and state transition matrix for the system.

—2f

[20 marks]
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Q.6 (b)

Consider an initially relaxed causal LTI system characterized by the following difference
equation: '

()~ 3y(n =D+ y(n-2) = 2x(r)

(i) Find the frequency response H(¢/®) and the impulse response h{n) of the system.

1
(ii) Find the response y(n), if the input to this system is x(n) = [%J u(n).

[20 marks]
(i) Yin) “%&(hﬂ)-& J@ 4Cn-23) =axcn)
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Q.6 (c)

(¥)

In the network shown in figure, the switch closes at t = 0. The capacitor is initially
uncharged. Find V(f) and i (t).

V4
_X 19Al:§2 Snn ic(t)
s +
20V— 2Kz V()T SuF
(if) Find Y-parameters for the network shown in figure.
r—%% il
2 2F k
o W MWW———o0
+ 4 4Q 4Q i
v EE 2¢ =—/=A4F i
o T o
{10 + 10 marks}
() Ccp&ciro*{ S Fhﬁﬂ'c@w U”Chf‘“?/{‘“(‘ = V(o )20
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Q7 (a)

(i)

For the network shown, determine the current i(f) when the switch is closed at £ =0

with zero initial conditions.

. loa
8r(t-1) (%) @

i

2H

1
0F

Vs

s . .V . :
(i) Determine the voltage ratio V—z, current ratio I—Z, transfer impedance T and

1

driving point impedance Y1 for the network shown in figure.

I

JIl
5Q
L —AWW— 5H L

o——— GO0 o
+ ] +

1 Q =220
Vi 5 3 = %F 41 - Vs,
_ Ta" -
& ©

1

[5 + 15 marks]
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Q.7 (b}

(i) The Fourier transform of the signal x(t) is given by,

X(w) = %[4 sin (4m) %(0/4)}

By using the properties of Fourier transform, determine and plot the signal x(t).

(ii) Given that x(f) has the Fourier transform X(w). Express the Fourier transform of the

following signals in terms of X(w):
x(t) = x(1-t) + x(-1 - )
x(8) = x(3t - 6)

2
xs(t) = ::?x(t —1)

[10 + 10 marks]
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s+3

(s+1)(s+2)*
of parallel decomposition, draw the state diagram with minimum number of integrators.

Q.7 (¢)| A controlsystem has a transfer function givenby G(s) = Using the meth8d

Also obtain the state model.
{20 marks]
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Q.8 (a)

Find the value of Z; for maximum power transfer in the network shown and also,
calculate the maximum power.

X

100£0°V

p ) B /H/Z
\/ L

O/
7Q
20 Q

[15 marks]
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Q.8 (b)

\J’H’f: bqa, é"‘lO?“)V?O/\\\

(i) Draw the oriented graph of network shown and obtain the incidence matrix.
no 2 L o

= o i}

n @_

bl ng 73 CD i

e
11
1

E

(ii) Obtain the cutset matrix for the graph shown below:

1 @
@g . .
1 § .5
4? 2 o~
©* 3 @ 6 *®

(iii) For the network shown in figure, write down the f-cutset matrix, obtain the KCL
equilibrium equations in matrix form and calculate v.

=
<
{1+}
\/
S 4
AAAA
Yy
N
©
AAAR
Y
o
©

[5+ 5 + 15 marks]




MBEDE ERSY Question Cum Answer Booklet I Page 59 of 65

Do not
write in
this margin

ey

Teee -




MBDE ERSY4Y Question Cum Answer Booklet

Page 60 of 65

Do not
write in
this margi—




Donot

MRDE ERNRSY Question Cum Answer Booklet | Page 61 of 65 |4re"

this margin

\.




Do not

MADE ERSY Question Cum Answer Booklet | Page 62 of 65 | "<l

this Marg——




Page 63 of 65

MBEDE EBRSY Question Cum Answer Booklet |

Do not
write in
this margin

8 (c)

Write an 8085 assembly language program to store the content of its flag register in
the memory location 3000 H.

(i)

(ii) Write an 8085 assembly language program to clear 150 consecutive bytes starting
from memory location 2400 H.

(ifi) Describe the following instructions of 8085 microprocessor:
1. SBI 2. SHLD 3. RAR 4. SPHL 5. DAD
[5 + 5 + 10 marks]
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