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Do not write your name or registration number anywhere inside this Question-cum-
Answer Booklet (QCAB).

2. Do not write anything other than the actual answers to the questions anywhere inside
your QCAB.

3. Do not lear off any leaves from your QCAB, if vou find any page missing do not fail
to notify the supervisor/invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
to the invigilator after conclusion of the exam.
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1. Read the Instructicns on the cover page and strietly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.
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4. For rough notes or calculalion, the last two blank pages of this booklet should be used. The
rough notes should be crossed through afterwards.

5. If you wish to cancel any work, draw your pen through it or wrile 'Cancelled” across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.
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Q1 (a)

Section A : Systems and Signal Processing + Microprocessors

Consider the system shown in figure below :

x[#] u—Eg—? +f:"| wln]
it - 11
]

Determine the impulse response of the system?
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[12 marks]
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Q1 (b)| Find x(n) by using convolution for
1
X(z) =
[l- %z 1)(1 + iz‘lj
[12 marks]
sl

\ O

i d

Write all steps



Write all steps 
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Q1 ()

Find the Inverse DFT of the sequence Y(K) = {1,0, 1, 0}. -

[12 marks]
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Q.1 (d)| Consider an analog filter whose transfer function is :

2

HO= 596+

Find H(z) by using bilinear transformation. (Assume T = 1 sec).
[12 marks]
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Q1 (e)| 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]
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Q-2 (a)| The one-sided exponential pulse (i.e., o(f) = 0 for { < (), o(f) = 4e "4 (f) V is applied to the
input of an ideal bandpass filter. If the filter passband is defined by 1 < |f| < 2 He,

calculate the percentage of cutput energy w.r.t. to input energy.
[20 marks]
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Q2 (b)

Consider an ideal low pass filter with frequency respense,

. -7 T
H(e") = 1 for <07
= 0 fnrgilm]ir:

(i) Find the value of h(n) for all coefficients of length N = 11.
(ii} Find the transfer function of the filter, i.e., I(z). [12 + B = 20 marks]
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Q.2 (¢)| () Letat the memory location 4020 H, the instruction MOV B, A with opcode 47H is
stored while the accumulator content is 05H. Draw the timing diagram showing the

execution of this instruction in 8085 microprocessor.
[14 marks]
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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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Q3 ()

ool |

(i) Determine whether each of the following systems are linear, time invariant and static

(a) y(t) =x(cos 3¢)
(b) y(f) = (£ -1)x(t) [6 + 6 = 12 marks]

® @ HH:_]:: Q(J(LEJS?&'{'J

L ineavi +
JGO:anW ) ——> gyt = 1 /

o [eniat
for topet ) — B v, (£85)
| S arﬂmwr}-rxi@f‘bﬂ’f‘)

td'['l:} = Hf"(‘——'{b)
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At t=0  yto)= x 1]
Sygrem 44 not static
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yn) = ijl;i***

q_(_}m] ol %ave 9+

(i) Compute x, (1) * x,(n) using matrix approach, if x,(rn) = (n) + 6(n - 1) - (n - 2) - é(n
- 3) and x,(n) = 8(n) - 8(n - 2) + &(n - 4). (Assume N = 5). (* represents circular

convolution).

[8 marks]
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Q.3 (b)| (i) Consider the continuous time signal

. T
sinwf; D<t<—

. @®
=

0; E.ﬂ{ﬂt_

W ®

Also, f [E + %n:] = f{t), then find the Laplace transform of f{f).

[12 marks]
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(ii) Find x(#) by using convolution property of z-transform for

X(z)= 1

Tooa 1.9
1= =32
4 8

[8 marks]
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Q.3 (o)

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

MV1

NEXT DCR
MVI

DELAY : DCR
INZ
MOV
OUT
HLT

B, 00H
B

e, 1IEL
C
DELAY
A B
FORT

[10 marks]




MADE ERSY Question Cum Answer Booklet

Page 28 of 80

Dho ot
wiite in
this mamn




MBDE ERS4Y Question Cum Answer Booklet | Page 29 of 80

Do not
wirite n
+his margin

Q3 [

(ii) Consider the cascade of the following two systems 5, and 5, as shown in figure.
x(m)

o) Jal o yim)

~ 5

where, System, 5, Causal LTI with the difference equation as below:
win) = % win=1)+x{n)
System, S, : Causal LTI with the difference equation as below:
y(m) = oy(n - 1) + fw(n)

If the difference equation relating x(n) and y(n) is

()= y(n=2)+ 3 y(n=1)+x(n)

Determine o and . [10 marks]

For ystem §,
wn) = - (in-] +xtn)

i n.-'[ ==
f%m()

)
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Q4 @

(i) Draw direct form-I and direct form-1I block diagram for the given transfer function.

z22—2z+4

A i\ Py

(ii} Draw the cascade-form block diagram for the given transfer function using minimum

delay elements.
z=1
(42> +22* + 22+ 3)

H(z) =

[12 + B 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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Q4 (b)

{ii} The following diagnostic routine can be used to troubleshoot the interfacing circuit

af an input port:

Instruction Byte T-states -I'u!achinECycle
M, M, M,
START:IN24H | 2 | 104,3,3) |
JMP START 3 1044, 3, 3)

1. Tdentify the machine cycles.

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

[6 marks]
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Q4 (c)| (i) 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.

LXIH, 2050H
MVILA, 22H
INR A

STA 2050H
INR A

XRA M

HLT
[14 marks]
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Q4 (o) {ﬁii] Explain the following in terms of direct memory access (DMA)
1. Cycle Stealing DMA
2. Interleaved DMA

3. Block Transfer DMA
[6 marks]

S
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Q5 (a)

Cn

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

Consider the signal flow graph shown below :
a
I 1 2 3 2 1
Efs) o i — q\;/f\]»—q Cis)
N % )//
2 “‘“‘hﬂ:/—f’ =t

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

s

17

Gq?van Siﬂ'ﬁlﬂ' Flow ﬂm{nh 14

Gilven S& T have A- Tﬂd#pondﬁnﬁ lops.
L-?J - 5#51'??*"‘4”_'2'
L,
‘ = Q6 b7
Ly =SRR8 = clek Ly = BYOXIX-2X~
= 200

F

[12 marks] <,




Dha mot

MADE ERSY Question Cum Answer Booklet | Page43 of 80 | Mein

this margin

[}{%ﬂrﬁ?nunﬁ' °JU fﬁ?vm Stnk ;5

%mdmoﬂkﬁd lwf) ﬂmm {

Good Approach



Good Approach 


MRADE ENSY Question Cum Answer Booklet J Page 44 of 80

Do not
wriba in
this margin

Q5 (b)

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

the frequency of sustained oscillations if any.
427 +652+85+8=0
[12 marks]

Giyven Chavotteriidics €9 .8

q18) = el gt ectbetd=o

us'ing Routh triterion (18] 1

ulluu-"?w& e g_ggp'n;-qu}

fond”

6

5q L

con he  ob od bﬂ ﬁua{ﬂuvj eg, .
fe) = &ff‘&fﬁ
544=0
s=xj2
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Q5 (¢)

The network shown in figure consists of two star connected circuits in parallel. Obtain

the single delta connected equivalent.

10 0 100

AN L
E

fon

Lonnee Hom .

B
] Wy —Wh—
A 3
>——0
g p I fog
oo
50 Fi e
L= O &
E
/ .
D i
i_
5L

[12 marks]
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Q.5 (d)

Find current [ through j5 2 branch using superposition theorem for the netwrok shown
in figure.

i
15290° V (>2020°V
g el

lﬂé[i“».-’("a 30 = 40

[12 marks]
“There avt “Hwee "m:ﬂf'@hdm"” quouyret E!M‘fﬁd H"_|'H“{

nerworl

. o, qQtrh
. " soupee 14 @
deying V= 10L0V
fose © Const g

1, 5;';'—;-?) +15
s T4 -
joLeviy 30 509 -

Zpeg = 92 4135¢
g = IE;;:;' = I {-—-ﬂhl‘:ﬁ‘ﬁm"‘h

= Zned i

Sauyte Gﬂ-ﬁhd’ alené

cose@V=15 L3V

= E{___ 2
Tg, 2043
-
ks _ 539
I T e o
* | Byl . nES. 43y
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Q5 (e)

'T'he open-loop transfer function of a unity feedback control system is given by

K
C6)= Sa+sm)

(i} By what factor the amplifier gain K should be multiplied so that the damping ratio is
increased from 0.2 to 0.8?

(ii) By what factor the time constant T should be multiplied so that the damping ratio is

reduced from 0.9 to 0.3?
[12 marks]
K
G HJ - T

s(1457)

I

K should be mm\ﬂibi{ul h-ﬂ ’Fm&nv 0 .0625

B
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Q.6 (a)

The network shown in figure represents a three phase four wire electrical power system.
Use Millman's theorem Lo determine the potential difference between the two neutral
points N and N”.

20 ilQ

E,= 23021200V
1

20 flQ

[20 marks]

be yedvawn ab .

Ahmee netwmk ean
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Q.6 (b)

.

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

fie) 156+5 c(s)

Sketch the root locus as the value of the parameter «¢is varied from 0 to «. Determine the
value of ¢ for the transient response to have critical damping.

1 [20 marks]
B 'le":n hluek, alf,r:u% Yaw) yeducHon |
4%
':.'”J y _ -LSM‘F i ;[-gfr*"(j ; _-—'1-1_
& g Z)sr L
r{;“},’ a(e4r) | + ILf-iH ” 2" Q;; )

P T e

Z P'[Q,;Lf ZIE&J _

gentyiod T = —

4ngle of Asymptofs = 90, 270
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Q.6 (c)| A unity feedback control system has an open-loop transfer function
5
Gle)= 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]
Gy (s)=
sf£+l) "
5 _
BTE= go raehit

qqkﬁ | VS e anlam
ﬁ o {'}-5{
BIH‘} = HJ[J. = R [-ﬁéfda‘t}
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Q7 fa)

(i} 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 :

| dB

¥/
'trg !
o
&/ |
i | .
01 0.5 @ (rad/sec)
Log Scale

Find the frequency at which the phase angle of the ne K is maximum (in rad / sec).
[10 marks]
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Q7 (a)

Qo |

(ii) Obtain the open loop transfer function for a system with unity feedback whose bode

plot is shown below :

M {dB)

+20dB/dec

[10 marks]
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Q.7 (b)| (i) Draw the asymptotic magnitude and phase plot on the system shown below :

5k
c -*"i""' 5
Input = 1
E: 10 kL2 = 01 puF  Output
o o

[10 marks]

%o | fot Input 13 Vets) < oudpud B Vit
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Q.7 (b)| (ii) Draw the block diagra:m for the circuit given in figure below :
VI\?
v{f} @ l ﬁ\‘ e 0
[~ |
0
[10 marks]

Qtdvmvﬁﬂd e ehrewdt Ty sdemain |

Lo ¥
E,I Ul L_

e

#——W_'_
ulll Vol §)
T Yrt)

vie) e, <

n f? '[P;I_.E.‘i"
"'JI[SJ = ._U__IHJ__(;E____.)__?-—-r-—'—E-F'_’S
Ry G5+ 4 Rl &f B3R

Vot = uiyJer o ue)
Ej*l"fl %{E;S-{-l—

very)

pli=Yral o= TS -~ =
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Q.7 {c)| (i) For the circuit shown below, find the average power absorbed by the 10 & resistor
1Q 50
—WW— ————
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Q7 (g)

(i) Find the current i using super position theorem in the circuit shown below :
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Q8 @)

(i) Use mesh analysis to determine mesh currents in the drcuit
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[10 + 10 = 20 marks]
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Q.8 (b)

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

_ Kis+ 1)?

S (5+2)°

Without drawing root locus diagram, prove thal 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 + 0.2¢75% - 1.2¢71%,
{a) 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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Q.8 (¢)| Determine the current I, I, and I in the circuit shown. Take @ = 1000 rad/sec.
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