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Section A : Signals and Systems + Microprocessors and Microcontroller
Suppose the following facts are given about the signal x(f) with Laplace transform X(s):
1.  x(t)isreal and even.
2. X(s) has four poles and no zeros in the finite s-plane.
M
3. X(s)hasapoleat s= lc"‘ ,
2
5 [ x(bdt=4
Determine X(s).
[10 marks]
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Let g(t)= {[COS((Ogt)]x(t)} *h(t) and g,(t) = {[sin(u)ot)]x(t)} *h(t),

where x

Q.1(c)

k=-co

of a stable LTI sytem,

Specify a value for ®, and any necessary constraints on H(jo) to ensure that

gt = Re{a,} and 8,(t) = Im{a,}

(t)= 2 akej k100t ;g areal-valued periodic signal and h(t) is the impulse response
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Q1(d)| Design the control word to configure the ports of 8255 (programmable peripher
interface) chip in mode 0, with port B and port C upper (PCy) as inputs and port A and
port C lower (PC)) as outputs.
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Q1(e Consider the following transfer function of an IIR filter:

2
H(z)= 0.282° +0.319z+0.04

o - 052° +0322 4017202
Realize this filter using direct form-I and direct form-II structures.

[10 marks]
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Find the Fourier transform for the following signals:

(B)  x,(t) = e !tcos(2t)

in(2
(i) xz(t)=%_nlt))

2,
(iii) x3(t)={t ; 0<t<1

0 ; otherwise
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Q.2(b)

=
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Explain the following Data Transfer Schemes:
(i) Programmed data transfer schemes.

(i) DMA data transfer scheme.
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Q2 (q)

Consider t

Determine the response of the system,

in the figur
he interconnection of LTI systems shown

= hy(n) = (n+1) u(n) and h,(n) = d(n-2)
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=
N
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ifx(m)=d(n+2)* 38(n - 1) - 48(1 - 3). Assume

that the system is initially relaxed. ,
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Q.3 (a)

. - i mor
Consider a list of 50 numbers 18 stored in me y:
8085 microprocessor system. Write an asse

negative, zero and positive numbers from t
locations 7000 H, 7001 H and 7002 H respectively-

o’

starting at 6000 H i, an

mbly language program to find NUmber
his list and store these results in Memor,

[20 Markg)
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M
: tch the pole-zero .

Q.3(b)| Determine the z-transform for the following sequences. Sketc B plot ang \

indicate the ROC.

(i) (%)”{u[n]—u[n—w]}

(i) 7@ °°S[%+ﬂ“[”] (20 markg)
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Q.3 (c)
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B
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(i) Consider a signal m(f) = cos o t, where 0, = 2nf,. Illustrate the effect of %

undersampling of m(t) for a sampling rate of f = Ef”

(i) Explain briefly three 8085 microprocessor instructions, which use

tor their execution.

stack Mmemor,

[10 +10 markS]
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Q4 (a)
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(i)

(ii)

Write an 8085 assembly language program to convert a 2-digit BCD NUmbey Storeq \
at memory address 2200 H into its binary equivalent number and store the re

ina memory location 2300 H.

Write an 8051 assembly language program to convert a given 8-bit binary NUmbe,

into its Gray Code cquivalent. Explain with an example.

e

5

sult

u4+6mub]
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Q4 (b)| Let x,(t) represent the input to an LTI system, where x;(t) = E oMe™ 4 foro<a<1.
The frequency response of the system is
Hlio) 1; |okW
(jo) = 0 ; otherwise
What is the minimum value of W so that the average energy in the output signal will be

at least 90% of that in the input signal?
[20 marks]
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Q4 (c)
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(i) A discrete time system with the pole-zero pattern shown below
first order all-pass system, since the magnitude of the frequency re

Page 24 “

regardless of frequency.

Im

Unit
Circle

Show that ‘H(C’jw)‘ is constant.

(ii) What is BSR mode in 82557

Write the BSR contro] words for the following cases:
1.

2,
3.
4.

PC, to be set
PC, to be reset
PC, to be set
PC, to be set

is referred to as 3
Sponse is constant

[10 + 10 marks]
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Q5 (a)

bdl.
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Section B : Network Theory-1 + Control Systems-1

In the circuit shown below:

V-
L"\'_ Open Coved Pl
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el
For the circuit shown below, find the equivalent resistance, R
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st

Determine the range of real valued system constant K for which the system with following
characteristic equation is stable.

st+Ks® 4282+ (K+1)s+10 =0
[10 marks]
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State reciprocity theorem a

network given below:
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Fort
current  flowing through the 19.89 uF capacitor using superposition
20Q 63.66 mH .
MWW o
J,
E, = 70£-30°V

E, =100£0°V

19.89 uFT

G (
AP -\\\\4’7 VI ( »
Pevy 6 \\4\@,“\’:‘ Ohl\7 Ske 8,

G oaed

(1 - S (Sh

2L

lch°

> S ‘ S
57 7 Ja 5 :\_&,_")%C )
A = 2
Ikieyxe
(ch T %ot Yoxboy o4 214))
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1~ foe -
7 — . 31,
Yo 2. (3 Lok
!E = 7 jio i ll,TL‘LJ
= o X% = -5 T3 61 x HL(},Q
') )u "JLQ()

he circuit shown in below figure, if the frequency of supply is 50 Hz,

determine the
theorem.

[10 marks]
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Q.6 (a)

o-Jlbe
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(i) Determine the transfer function corresponding to the following Bodg plot: |
My A

N i » |
\< Slope = - 20 dB/dec \\
0y 0y . l
0B b o (rad/sec) |

220dB |remeememeeen - ) \
; -40dB/dec

Slope =

-60dB f-----mommemoooaol) \

Slope = - 20 dB/dec \

(if) Using block diagram reduction technique, find the transfer functlon from each |
input to the output C(s) for the system shown below: ‘ \
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Q.6(b)| The characteristic equation of a closed loop system is given by,

S+5° 25433752 45 4=
Determine the stability of the system using Routh stability criterion. While formulating

Routh table, if any difficulty arise, then show two different methods to overcome the
difficulty and also determine all the roots of the characteristic equation.

[20 marks]
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Q.6 (c)
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Consider the system shown below:
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R(s ’ N
()‘ »ﬁ) ’gt]ll s

KX

ain k varies from zero to infinity. Determine
(e

Sketch the root loci of the system as the g . -
tio§=10.7.
s value of b e Joe les have the damping ra
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Q.7 (a)

i
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» \ o 27
! . ) Y=o )

The open-loop transfer function of a system with uni
(s+1)(s+2)
G(s)= 3
s°(s+10)(s+20)

Draw the polar plot of the system by showing all the salient points.
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ty negative feedback is given by,

[20 marks]
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Consider the circuit shown in the figure below:

30V

->

(i) Find the voltage V, using superposition theorem.
(ii) Check the result obtained in part (i) using source transformation technique.
[15 + 5 marks]
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Find the current through Z, in the network shown in figure below, using Norton’s
theorem.

Zl 7‘.\
— . A Z=14p0
) 7,=2+ 30
v, 7, Z || Hee
B ' Zy=142Q
Z,=1-p3Q
A e TB yogaa

“ [20 marks)
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/ Sketch the Nyquist plot for a unity negative feedback control system with open loop

Ks®

—_—(s T)(+2) and determine the stability condition.

transfer function G(s) =

[20 marks]
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In the network shown in figure, determine the variation of current in R, when it is

varied from 2 Q to 10 Q.
8/30°V
+ 1\ -
4Q
+
20 10£0°V
- Rab
50 26Q

[20 marks]
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By use of compensation theorem, find the voltage across BD in the bridge circuit shown
elow figure when resistor in the branch BC is changed from R to (R + AR)

A
SR
A

in b

C

[20 marks]
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