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Q.1 (a)

olse

\)

hin)

Section A : Systems and Signal Processing + Microprocessors

The input x(n) and the impulse response h(n) of a discrete-time LTI system are given by

x(n) = a"u(n), h(n) = o "u(-n); 0 <a <1

Using z-transform, find the response y(n).
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Q1(b)

5

For an 8085 microprocessor, explain the followings :
(i) Logical operations
(ii) Branching operations

i, bit s
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Q.1 (¢)| Find the inverse laplace transform of the following :
2
s°+65+7
i) X(s)= —5———; Re{s}>-1
o ) s2 435+ 2 s}
55+ 13
ii) X(s)= —————;Re{s}>0
) , ©) s(s* + 45 + 13) s
[6 + 6 marks]
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Q.1(d)| Explain the flag register of 8086 microprocessor.
[12 marks]
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Q1(e)

W)

Consider the following discrete time system :

(1)  y(n) =Ix(m)

(i) y(n) = sgn[x(n)]

Check whether these systems are static or dynamic, linear or non-linear, time varying
or ime-invariant, causal or non-causal and stable or unstable.

[6 + 6 marks]
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Q.2 (a)| Derive the DFT of the sample data sequence x(n}={1,1,2,2,3, 3, 0, 0}.
[20 marks]
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Q.2(b)

Write an assembly language program in 8085 to find 1's and 2’s complement of 16-bit
number. Assume that the number is stored at 2040 H and store the result at 2050 H and
2052 H respectively. Also give the algorithm of the program.

[20 marks]
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Q.2 (c)| (i) A causal and stable LTI system S has the frequency response :

o

(L

)

4+ jo
H{w) = 2 :
6-m° +5j0

(a) Determine a differential equation relating the input x(t) and output y(t) of S.
(b) Determine the impulse response h(f) of S.
(c) Whatis the output of S when the input is x(f) = e~*u(t) - te4u(t).

(ii) Compute the linear convolution of the following sequence to obtain y()

x(n) = 1{1,3,0,4,-2}
¥

n(n) = {2,4,-1,-3}

T
[15 + 5 marks]
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Q3 (a)

(i) Explain the status pins (5,,5; and Sy) and queue status pins (Qg; and Q) of 8086

with their functon.

(ii) Discuss the pointers and index group of registers of 8086.

[10 + 10 marks]
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Q.3(b)

Design an ideal band reject filter with a desired frequency response

. 1, |oJ|<E and |cu|2E
H(e®) = 3 3
g, otherwise

Find the impulse response h(r) and transfer function H(z) of the filter for length
M=11
[20 marks]
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Q.3 (¢)| Ten 8-bit numbers are stored starting from memory location 3000H. Write an 8085
assembly language program, by giving suitable flow chart to find the greatest of the ten

numbers and store it at memory location 4000H.
[20 marks]
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Q.4 (a}| (i) The input to a linear shift-invariant system is x(n) = ZCOS(%J + SSm(%n + g} _
2sin(n - 1)~

Find the output if the unit sample response of the system is h(n) = W

(ii) Consider a system described by the difference equation
y(n) =y(n -1) - y(n - 2) + 0.5x(n) + 0.5x(n - 1).
Find the response of this system to the input x(n) = (0.5)"u(n), with initial conditions
y(-1) = 0.75 and y(-2) = 0.25
[10 + 10 marks]
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Q.4(b)

For x(n) = {1,2,3,4, 4, 3, 2, 1}. Compute the DFT, X(k) using DIF FFT algorithm.

[20 marks]
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Q.4 (¢)| (i) Draw the lattice filter implementation of FIR filter H(z) =8 + 4zt + 2772 + 23,

(ii) It is required to move a 16-byte long data string from offset 4000H to offset 5000H.
Write an assembly language program to accomplish the above task for 8085
MiCroprocessor.

[12 + 8 marks]
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Q.5 (a)

Section B : Electrical Circuits - 1 + Control Systems - 1

The open-loop fransfer function of a unity feedback system is

K(s+1)
s(s — 1)(s? + 4s + 20)

G(s) =

Find the range of K for which the system is stable. Also show that the system response
can oscillate at two different frequencies.

[12 marks]
C\H(Q) - K(Q* 1)
elg-1) (¢ bs +20)
= G\N = gfe-) ($7ase20) +r\[s:}_)
= S(g.3 +L)g‘l +o}os/g>,/tlg ._2_0) s Bls+1)

= S(SB)/-}/BQL + [Ga ggg) -t—K(g-H)
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Q.5 (b)

For the circuit shown in figure below, obtain the equivalent resistance at terminals
a - b. Also find total current I as indicated below.

158 200
— WA WW——
Iy 7 118 100 200
W WW MW
2400 2500
W00 5 -
45V :) MW
%ﬂﬁ 2300
b
[12 marks]
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Q.5 (¢)

Deterrmne the transfer function RE ; for a system represented by the block diagram

shown below :
[G. 1 [G, ]

L1 L
L- +
G, | 'E|— — C(s)
M1

R(s) O ! + 2 +
T Lt H2
'H
Ly

Fotw b«"& P[L'W

[12 marks]
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Q5(d)

Use the concept of source transformation to find the phasor voltage v, in the circuit
shown below. Also, calculate the total current I, of the circuit.

10 pBQ 020 j0.6Q

Iy

40.20°V é)

[12 marks]
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- Q5¢(e)

A second-order servo-mechanism with unity feedback, has the open-loop transfer

. Find the gain k so that the steady-state error shall not exceed

) K
function G(s) = G+ )

0.4 degree when the input shaft is rotated at 3 rpm. (Assume input 7(f) = wf)
[12 marks]

B*"ﬂ"“[ “_LOC“L" eANO 3 d‘:'m'le

Hy & Ghls)
0

Ky =

ST

= 1%0




MADE EBSY Question Cum Answer Booklet | Page 46 of 73

Do not
writein
this margin

Q6 (a)

L

)

(i) Determine the current supplied by the battery in the circuit shown below by using
Mesh Analysis only.

100 & 100 Q

AAAA
Yyy

500 Q

100V = 300 @

500 Q

WW
100 Q

(if) By constructing Millman equivalent voltage source with respect to terminals
x-y, find the voltage across 40 Q resistor.

180 © ¥ 15V
AN J -+ I+
25V
75V = 2002V 22000 (Dowa 3000
100V
iy &
1200 Y

f10 + 10 marks]

)
@ -100 + doe I, &+ Ceu (I-'I;) + I(snL‘_Ll .-'_[Q = ©

TooT, - S0 I -06T, = 1o0

L, =53, =Ty =1 __———@
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K(s +4)
(s+10)%°

Q.6(b)| The open-loop transfer function of a system is G(s) = What must be the value
of K that the gain cross-over frequency is ®g = 30 rad/s. Also find gain margin and
phase margin for that value of K. Also comment on stability of system.

[20 marks]
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Q6 (0

Find the values for the loop currents I, , I, , I, and the power delivered by each
independent source.

[20 marks]

\S6 S
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Q.7 (a)

()

(i) The response of a feedback system to a unit step inputis
C(f) =1+ 0.2¢780t _ 120710,
(a) Obtain the expression for the closed loop transfer function.
(b) Determine the undamped natural frequency and damping ratio of the system.

(i) Consider the unity feedback system whose open loop transfer function

G(s)H(s) =

c+5) When this system is excited by a unit step input then calculate
s(s

the output response and comment on the peak overshoot of the system.

R(s) é% [Gs) C(s)
H(s)=1
[10 + 10 marks]
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Q.7 (b)

(i) For the circuit shown in figure, calculate the value of X that will give maximum
power transfer to the 20 Q load. Also calculate the maximum power delivered to
load.

j10Q

80 -jX /\

AW

* .
v,=220V (rms) () j12£2§ §j15§2 20Q

(ii) Calculate current I, for the circuit shown below :
20 4L -2Q

IL

[R9

60 v(Z) 69 10 @) 5290° A
(rms)

-j3 Q T

[12 + 8 marks]
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Q.7 (o)

The open loop transfer function of a unity negative feedback system is given as
1+4s
G(s) = —
s°(1+5)(1+ 2s)

The Nyquist contour in s-plane encloses the entire right half plane and a small neighbour
around origin in left half plane, as shown in figure. Draw the Nyquist plot of the system
and examine its closed loop stability.

Im(s)

C) ~Re(s)

[20 marks]
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Q.8 (a)

k=05
| . 58 &
"UUD"“_'__ *
j0Q 1 j10Q
scoca(l)  F4e T ® 20£0° A

j7%)

(if) Calculate voltage V_for the circuit shown below.

w3 a(}) 203,

-V

= 20

(i) Determine the current,, [, and I, in the circuit shown. Take w = 1000 rad/ sec.

[15 + 5 marks]
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K(s-1)
(s +2)(s+3)
(i) Find the range of K for closed loop stability.

(ii) Plot the root locus for K <0,
(iif) Assuming a step input, what value of K will result in the smallest attainable settling

Q.8(b}| LetG(s) = with unity negative feedback.

time? :
[20 marks]
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Q.8 (c)

(i) Obtain the current i(f) for both t <0Oand £ > 0.

20V

i(t)
2H

(if) A simple relaxation oscillator circuit is shown in figure. The neon lamp fires when
its voltage reaches 75 V and turns off when its voltage drop to 30 V. Its resistance is
120 ©, when ‘ON’ and infinitely high when “OFF’.

- 4 MQ

AAAA

+

120V —+

vy

6uF£—

) Neon Lamp

For how long is the lamp on each time the capacitor discharges? What is the time
interval between two flashes?

[10 + 10 marks]
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