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Q1 (a)

Consider the system shown in ﬁgure below :

x[n]o »_?
. f.J

Determine the impulse response of the system?
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Q.i (b)| Find x(n) by using convolution for

X(z)=[ 15

[12 marks]
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Q;.l (d)| Consider an analog filter whose transfer function is :

2

HO = 36 +2)

Find H(z) by using bilinear transformation. (Assume T =1 sec).

Bt | Yo fﬁﬂmw 18

[12 marks]
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Q1 (¢)

1

Write a program in 8085 microprocessor to find the smallest of the two numbers stored
at memory location 3025H and 3026H and store the result in the memory location 3027H.

3025H | 84H
3026H | 99H

{12 marks]
&\'q S 3@@51_‘ S +H | d
30364 33H

Tre Pogrom 92,

AT H  SeasH; - Y‘Er@%ﬁ@ "dd’w,l‘

mov £ M //W%ﬂ@ ™ WS
TR H /wﬁw%ML
cemp /
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Q.2 (a}| The one-sided exponential pulse (i.e., v(f) = 0 for £ < 0), v(f) = 4e*u(t) V is applied to the

calculate the percentage of output energy w.r.t. to input energy.

input of an ideal bandpass filter. If the filter passband is defined by 1 < |f| < 2 Hz,

[20 marks]

Gontider, Fe WMWMW

.




hot
MRDE ERASY Question Cum Answer Booklet | Paget1of 8o [omen

mmmmm

Prorsoust | Grongy. scloti b3

%zjwﬁ:j\mwf




MANDE ERSY Question Cum Answer Booklet |

Page 12 of 80

Dorict
write in

_L_ I‘c thlsmarpin
—a| |- -
- Ao
e 1( }
s 2_ -,_7\'2_.- s
J =
2+ f
e R Y e J
r = a
=2 L 9§/’/f —F ;}a“‘l }9
_Q__/\\I_, n JJ\'
/ TR ‘f?'—J

- 03531 |
= 0:352 X \6D




MADE ERSY Question Cum Answer Booklet | Page 13 of 80

Do not
wiite in
this margin

Q2 (b)

Consider an ideal low pass filter with frequency response,

H(#) = 1 forTESmsg

=0 forgs|m|s1t

(i} Find the value of h{n) for all coefficients of length N =11.
(ii} Find the fransfer function of the filter, i.e., H{z). [12 + 8 = 20 marks]
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Q.2 ()

() Let at the memory location 4020 H, the instruction MOV B, A with opcode 47H is
stored while the accunulator content is 05H. Draw the timing diagram showing the

execution of this instruction in 8085 microprocessor.
[14 marks]

Consider. , Mov B f —y
- @%}Q ' Aoy | $3H
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Q.2 ()] (ii) Define addressing modes of microprocessor system. State and explain addressing .

mode supported by 8085 microprocessor.

[6 marks]
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Q.3 (@)] (i) Determine whether each of the following systems are linear, time invariant and static
(a) y(t) = x{cos 3t)
(b) y{t) = (¥ - L)x(#) [6 + 6 = 12 marks]
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Q3 (a)

(ii) Compute x, (1) * x,(n) using matrix approach, if x,(n) = §(n) + 8(r - 1) - 8(r - 2) -~ 3(n
- 3) and x,(n) = 8(n) - 8(n - 2) + 8(n - 4). (Assume N = 5). (* represents circular
convolution).

lfh_“?p%
L= Kool gc_n-DﬂéCh—Q) - §(n-8)

'-'—'[@l/\/-—-l,“-*f,ﬂ
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QS (b)| (i) Consider the continuous time signal
’ sin ot; 0<t<—:;
1= 0; %<t<%
Also, f (t + 2@—“) = f{f), then find the Laplace transform of f{f}.
X 12 marks]
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Q.3 (b)

(i} Find x(n) by using convolution property of z-transform for

[8 marks]
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Q3 ©

(i) Calculate the time delay in the 8085 assembly language program given below. The
system has a clock period of 0.5 ps.

NEXT

DELAY

MV1
DCR
MVI
DCR
INZ
MOV .
OUT
HLT

B, 00H
B
C,11H
C
DELAY
A, B
PORT

[10 marks]
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Q.3 (o)

(ii) Consider the cascade of the following two systems S, and $, as shown in figure.
x(n}

gl

» 5, - (1)

where, System, S5, : Causal LTI with the difference equation as below:
w(n) = %w(n =1+ x(n)

System, S, : Causal LTI with the difference equation as below:

y(n) = ay(n ~ 1) + Pw(n)
If the difference equation relating x(n) and y(n} is

¥ = ytn -2+ Sy(n=1)+ 2

Determine o and B. [10 marks]
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Q4 (a)

(i} Draw direct form-I and direct form-II block diagram for the given transfer function.
2
27 —-2z+4

e (z— %](222 +z+1)

(if) Draw the cascade-form block diagram for the given transfer function using minimum
delay elements.

: z—1

(42 +22% 122+ 3)

H(z)

[12 + 8 marks]
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Q.4 (b)| (i) Multiply the 8-bit unsigned number in memory location 4480H by the 8-bit unsigned

) number in memory location 4481H.

By shift-add routine method and the store the 8 least significant bits of the result in
memory location 5500H and 8 most significant bits in memory location 5501H. Write

comments in selected instruction.
[14 marks]
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Qi)

(i) The following diagnostic routine can be used to troubleshoot the interfacing circuit

of an input port :
Instruction Byte T-states | Machine Cycle
M M M
START : IN24H 10(4, 3, 3)
JMF START 10{4, 3, 3)

1. Identify the machine cycles.

2. If the system clock is 6 MHz, calculate the time required to execute the routine.

[6 marks]
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Q4 (o)| () Explain the mathematical function that is performed by the following instructions of
8085 processor and find the status of PSW at the end of the program.

LXI H, 2050H
MVI A, 22H
INR A

STA 2050H
INRA
XRAM

HLT
[14 marks]
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(i.4 (¢)| (ii) Explain the following in terms of direct memory access (DMA)
" 1. Cycle Stealing DMA :
2. Interleaved DMA

3. Block Transfer DMA
[6 marks]




=)

MAEDE ERSY Question Cum Answer Booklet | Page 42 of 80

Donot
write in
this margin

Q.35 (a)

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

Consider the signal flow graph shown below :

Determine the value of gain G if the overall transfer function is given by i—? :

[12 marks]

Pt ixgm Kat] = 2.8
b | x SRR S = 55
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Q.5 (b)

Using the Routh criterion, check whether the system represented by the following
characteristic equation is stable or not. Comment on the location of the roots. Determine

the frequency of sustained oscillations if any.
st+ 2%+ 652+ 8s+8=0
[12 marks]
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Q5 {9

The network shown in figure consists of two star connected circuits in parallel. Obtain
the single delta connected equivalent.

10Q B 10Q
A C
o—o
jioQ p j10Q
sy

50

[
Ly »—wvr—q

IR
% BQ
[12 marks]
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Q.5 (d)

Find current I through j5 Q branch using superposition theorem for the netwrok shown
in figure.

I
ng Q
10£0° V(> . T 4

15290° V (np 20£0° V

{12 marks]
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Q.5 (e}| The open-loop transfer function of a unity feedback control system is given by
K
Glg =
®) = sd+sT)

(i} By what factor the amplifier gain K should be multiplied so that the damping ratio is
increased from 0.2 to 0.87

{ii) By what factor the time constant T should be multiplied so that the damping ratio is
reduced from 0.9 to 0.3?

l L [12 marks]
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Q.6 (2)| The network shown in figure represents a three phase four wire electrical power system.
Use Millman’s theorem to determine the potential difference between the two neutral

points N and N’.

2Q j1a

[20 marks]

Docarding do Millamon  ~heorem
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Q6 (b)

A control system is shown in the block diagram given below :

Rs—(X)- % e C(s)
Mol

Lo

Sketch the root locus as the value of the parameter o is varied from 0 to e, Determine the

value of o for the transient response to have critical damping.
[20 mrarks]
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Q.6 (c)| A unity feedback control system has an open-loop transfer function

5
o= s(s+1)

Find the rise time, percentage overshoot, peak time and settling time for a step input of
10 units. Also, determine the peak overshoot.
[20 marks]
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( The approximate Bode magnitude plot of a lead network with its pole and zero on
the left half of the s-plane is shown in the following figure :

b dB

0 (rad/sec)

Find the frequency at which the phase angle of the network is maximum (in rad/ sec).
[10 marks]
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Q.7 (@)| (ii} Obtain the open loop transfer function for a system with unity feedback whose bode
plot is shown below :

Mpy ~ *20dB/dec
. \ 0 dB/dec
: ™ ~40 dB/dec
-20 a \
01 1 100 ©(rad/sec)

[10 marks]
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Q.7 1)

(i) Draw the asymptotic magnitude and phase plot on the system shown below :

Sk

o M —0
Input - JV
P 2 0ke T 01uF Output
o —0

[10 marks]
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Q.7 (b)| (ii) Draw the block diagram for the circuit given in figure below :
. R v, R v,

POTY Y

]

[10 marks]
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Q7. (©

{) For the circuit shown below, find the average power absorbed by the 10 © resistor
4Q

Vg = 16£20° V

100

[10 marks]
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Q.7 (c)| (ii) Find the current i, using super position theorem in the circuit shown below :
. 2Q
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[10 marks]
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Q8 (a)

(i) Use mesh analysis to determine mesh currents in the circuit

ol z‘z qb
103 D =2Q
Do
AAAR
TVq) ey
6v(:
9 21Q
2Q 3

(if} Use mesh analysis to determine mesh currents in the circuit

102 220
:ﬁ) Ny
15A D T
RO
DI T
20 z

[10 + 10 = 20 maxks]
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Q8 (b)

(i) The open-loop transfer function of a unity negative feedback system is given by

K{s+1)
(s + 2)*

Without drawing root locus diagram, prove that the root locus (for K > 0) of the
system lies on a circle.

(ii) The response of a feedback system to a unit step input is
C(f) =1+ 027 - 12710,
(@) Obtain the expression for the closed loop transfer function.
(b) Determine the undamped natural frequency and damping ratio of the system.
[10 + 10 = 20 marks]
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Determine the current I, I, and I in the circuit shown. Take @ =1000 rad/sec.

kL
L0

k=05

32900 A ()
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f10Q [3‘|‘ jloQ
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q:) 20£0° A

[20 marks]
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