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@ Section A : Signals and Systems + Microprocessors and Microcontroller (9

Determine the order of a low-pass Butterworth filter that is to provide 40 dB attenuation
at o =2w,. (Here, w, is the cut-off frequency)
[12 marks]
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Q.1(b)

register B as delay counter. Display the square wave at PORT 0.

Write a 8085 program to generate continuous square wave with a period of 560 us,
Assume the system clock period is 350 ns and use bit D, to output the square wave, Use

[12 marks]
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Q1 ()| (i) Enumerateall internal registers present in 8259 programmable interrupt controller.
Write short notes on their individual functionality.
(i) Draw the timing diagram for 8085 instruction DAD B.
[6 + 6 marks]
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Q.1(d)| X(e) is the Discrete time Fourier transform of a discrete time sequence x(n).
x(n/2); n-even
X =
Assume X1(n) { 0 : nodd
X,(1) = x(2n)
The X(¢*) is shown in below figure,
X(e")
1
—
. - 4
Sketch X, (e/”) and X, (e/?)
[12 marks]
Y
&

M,‘I“‘i] — .&rlﬁ!__




@ MADE ERSY Question Cum Answer Booklet

Page 6 of 74

Do ngy
write in
this mrgy




Do not
- rite in
@ MADE ERSY Question Cum Answer Booklet | Page 7 of 74 | gic oo

Q.1 (e)| Write a 8086 program to find the number of positive and negative data items in an array
of 100 bytes of data stored from the memory location 3000 H: 4000 H. Store the result in
the offset addresses 1000 H and 1001 H in the same segment. Assume that the negative
numbers are represented in 2's complement form.

[12 marks]
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Q.2(a)| (i) Find the convolution of two sequences:
y[n] = x[n] * h[n]
where x{n] = (0.8)" u[n] and h[n] = (0.2)" u[n]. Find the value of Y(e™).
(ii) The differential equation of a stable system with zero initial conditions is given as
2

d’y dy dx
il A e A =x()-2=—=
a2 dt 2y(t)=x(t) zdt

Find the impulse response of the system and the initial value of impulse response.
[10 + 10 marks]
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Q2(b)| (i) Explainthe concepx;ect memory access with reference to 8085 micy

Jprocessor.
(i) Describe briefly microprocessor instructions used for memory location called stack.

[10 + 10 marks]
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Q2(c)| Determine the 8-point DFT X(k) of a discrete sequence x(n) = {(111, 1,2,3,4,5,6,7} using

the radix-2 DIT-FFT algorithm.
[20 marks]
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Q3 (a)| Let gi(t)= {[cos(wot)]x(t)} * h(t) and g,(t) = {[sin(wt)]x(t)} * h(t) where

= v k100
x(t)= Y, %e"™ isareal valued periodic signal and h(t) is the impulse response of a

k=—o
stable LTI system.

Find the value of , and any necessary constraints on H (jw) to ensure that

&)= Refa.} and g,(f) = Img{a.}
[20 marks]
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Q.3(b)

(i) For an 8085 microprocessor, draw the lower and higher order address bus during

the machine cycle.

(ii) Explain the RIM instruction format and how it is executed.

(iii) Write an assembly language program for an 8085 microprocessor to find 2's
complement of a 16-bit number. Write comments for selected instruction.

[5 +5 + 10 marks]
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Q3 ()

Explain the all addressing modes of 8051 microcontroller with example for each,

addressing mode.

—_—

[20 marks]
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Q4 (a)| (i) Consider the frequency response of an ideal high pass filter,

. T
H(e™) =1 for ZS'(Dl <
T
- 0|<=
0 for 0| 2

1. Find the value of h(n) V length of the filter, N = 11.
2. Find H(2).
(ii) Write comparisons between IIR and FIR filters.
[15 + 5 marks]
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Q.4 (b)

A continuous time system has impul
system is given by, x(f) = #(f) - 2u(t -
convolution integral.

se response h(f) = e*u(1 - f). If the input to the
2) + u(t - 5), then find the output y(t) using

= |

[20 marks)

DO not
Write jn
5 margy




MADE ERSY Question Cum Answer Booklet

Page 27 of 74

Do not
write in
this margin




MADE ERSY Question Cum Answer Booklet | Page 28 of 74

Q4 (c)

S
(i) Explain the control signals in handshake mode with 8155 1/0.
(ii) Explainthe following instructions of 8085 microprocessor giving operand, fitinbies
of T-states, description and flags affected.
1. XTHL 2. SHLD 3, STAX

4, PCHL 5. SPHL
[10 + 10 marks]
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Q5 (a)

etwork Theory-1 + Control Systems-1

SR Section B: N
Consider the circuit shown below, which contains a 0.1 A independent current soyyce
common to loop 1 and 3 as shown in circuit diagram. Find the value of loop Currents
I, I, I, and the power delivered by each independent and dependent sources,

e
, /ﬁ
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150 Q
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V() /m W
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sz(R (1:

21009
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[12 marks]
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Q5(b)

J

1 1
figure. Use block diagram reduction technique.

r Booklet
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Evaluate S and % for a system whose block diagram representation is shown in

[12 marks]
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Q.5 (¢)

(i’ The open 10[‘}" transfer function of a feedback system 18 (.(G)”’(k) = K{] +;)
Comment on stability of the feedback system using Nyquist plot
(ii) A unity feedback system has the forward transfer function G(s) = Ky{za+1)

s(5s + 1)(1+5)°

Theinput r(f) =1 + 6t is applied to the system. Determine the minimum value of K,
if the steady state error is to be less than 0.1.

[6 + 6 marks]
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(i) Inthe magnetically coupled circuit shown in figure below, find V, for which I, =0.
What voltage appears at the j8Q inductance under this condition?

(ii) In a series LCR circuit, the maximum inductor voltage is twice the maximum
capacitor voltage. However, the circuit current lags the applied voltage by 30° and
the instantaneous drop across the inductance is given by V, = 100 sin 377t V.

Assuming the resistance to be 20 Q, find the values of the inductance and
capacitance.

[6 + 6 marks]
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Q.5 (e)

—

The closed loop transfer function of a feedback system is given by
1000

T(s) =
) (s +22.5)(s* + 2455 + 44.4)
(i) Determine the resonant peak M, and resonant frequency w, of the system by drawing
the frequency response curve.
(i) Determine the bandwidth of the equivalent second order system.

[6+6m;u-ks]
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Q.6 (a)

(i) Leti, =10cos10tAan
Find: 1. V() 2 V;

di,= 6 cos 10f A in the circuit shown below.

(); 3. the average power being supplied by each source.

06H 04001

10Q 3Q

50£0°V

AAAA AAAA
vy yryy

i3 Q L _
} bg — }BQ ZL

5Q

(ii) Find the impedance Z; so that maximum power can be transferred to it in the
network shown below. Also, find the maximum power delivered to load Z, .

[10 + 10 marks]
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Q.6(b)

K(s+6)
s(s +2)

A unity negative feedback system has G(s) =

closed loop pole locations for a 10% change in the value of K.

. When K = 50, find change in

[20 marks]
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R
Q6 (c)| (i) Prove thatthe bandwidth of a series RLC circuit is given as T rad/sec.

(ii) A constant voltage at a frequency of 1 MHz is applied to an inductor in series with
a variable capacitor. When the capacitor is set to 500 pF, the current has its maximum
value while it is reduced to one-half when the capacitor is 600 pF. Find resistance,
inductance and Q-factor of inductor.

[8 + 12 marks]
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Q.7 (@)| The Bode magnitude plot of the open loop transfer function G(s) of a certain unity

feedback control system is given in figure.
G(jw) [dB]

dB
100 dB ) o
g0 4B
dec
dB
=80 g
1 5 40 100 logo ©
o (rad/sec)

Estimate the magnitude of transfer function at each of the corner frequencies and also

calculate the phase margin.
[20 marks]
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Q.7 (b)

(i) Thevenin's theorem;

(ii) Draw the Norton's equivalent circuit.

1Q -50Q 1002
—MWW—| 7 MWW
gon
100Q
_WH‘! ll'l'l.'l‘l' ‘Uﬂﬂ"—-
I 40 2000
2%0
(~)
U/
10£0°% 50 Hz

Find current across 2 Henry inductor as shown in the network below using

[15 + 5 marks]
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Q7 (o)

(i) Derive the expression for gain margin and phase margin of a unity feedback second
order system with transfer function,
) _ oy
R(S) 5" +2kw,s + )
(i) Sketch the polar plot of the transfer function given below:
. N
7 s(1+5)(1+2)
Determine whether the polar plot cuts the imaginary axis. If so, determine the
frequency at which the plot cross the imaginary axis.

[10 + 10 marks]
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M_a= )

(i) Find the value of the curre pifig through the 100 Q resistor in the bridge

shown below using Superposition Theorem. (Assume other sources are grounded,
when one is used at a time)

PO o,
/ _.L/
—(— 31000
1A __1__ )
200 4
[+ /.\ r@
/ /
3A L
P
o \5~J /

(if) A certain series RLC resonant circuit has resonant frequency, f; = 200 Hz, quality
factor, Q, = 7.5 and inductive reactance, X; = 250 Q at resonance.

1. Find the values of R, L and C

2. If the source voltage, V=5 £45°V is connected in series with the circuit, find
exact value for magnitude of capacitor voltage, | V| at f=300 Hz.
[10 + 10 marks]
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Q.8(b)

Ve

sources.

Find

() Currents I;, I, and I, using mesh analysis.

5VT

Page 66 of 74
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Consider the circuit shown below, which contain some dependent and independent

(i) The maximum power transferred to the load, connected across 2 Q as shown below:

—

[10 + 10 marks]
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Q38 (¢)

10
s(s+10)

-T; . i
(i) A feedback control system has G(s) = and H(s) = ¢ "*°. Find T, for which

system is marginally stable.
(i) Sketch the root locus for the positive feedback system as drawn below for 0 < K < co,

+ K(s +1)
Rée) %4- s>+ 045+ 04 o

Also, comment on the stability of the system.

[10 + 10 marks]
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