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vour QCAB.
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to notify the supervisor /invigilator.

4. Do not leave behind your QCAB on your table unattended, it should be handed over
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1. Read the Instructicns on the cover page and strictly follow them.

2. Write your registration number and other particulars, in the space provided on the cover of
QCAB.
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5. If you wish to cancel any work, draw yeur pen through it or write "Cancelled” across it,
otherwise it may be evaluated.

6. Handover your QCAB personally to the invigilator before leaving the examination hall.




MEDE ERNSY Question Cum Answer Booklet | Page 1 of 55

Do mat
wirige
this margin

Q1 (a)

Section A ; Signals and Systems + Microprocessors and Microcontroller

Suppose the following facts are given about the signal x(#) with Laplace transform X(g):
1.  x(t) is real and even.

2. X(s) has four poles and no zeros in the finite s-plane.

£y

X(s) hasa pole at s= -;—E

(]

L

[ x(t)dt =4

—b

i

Determine X(s).
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Q.1(b)

Describe the following instructions of 8085 microprocessor:
(i) SBI (iij) SHLD (iii) RRC (iv) SPHL (v) DAD
[10 marks] _
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Q.1 ()

SPHL!- Tt b o exechomge b conbenk ef ©
=< ; - wli KPP cacle peinka

DAD'. Pt ia sl 16 bt adduhom  tgf (UL tempnk
cddud ,::,,F Re
(H o4 Rp

Let g3 (1) ={[cos(wqt)] ()} *h(t) and g5() = {[sin(ogt)]x()} *h(t)

where x(f) = 2 akfjﬁ:lﬂﬂr is a real-valued periodic signal and h(t) is the impulse response
= —oc

of a stable LTI sytem.

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

,(1) = Refa_} and g,(I) = Im{a.}

[10 marks]
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Q.1(d)

Design the control word to configure the ports of 8255 (programmable peripheral
interface) chip in mode 0, with port B and port C upper (PC;;) as inputs and port A and

port C lower {PC, ) as outputs.

[10 marks]
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0.1 (e)| Consider the following transfer function of an [IR filter:
2
. e :
H(z)= 'DESBZ +02 19z+0.04
0.5z" +0.3z° +0.17z-0.2
Realize this filter using direct form-I and direct form-II structures,
[10 marks]
Sal”
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Q.1(f)

It is required to move a block of 16-byte long data string from offset 4000 H to offset
5000 H. Write assembly language program to accomplish the above task for both B085
and 8086 microprocessors. Assume that the block size is 10 and segment addresses are
pre-initialized in case of 8086 microprocessor.

[10 marks]
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Q.2 (a)| Find the Fourier transform for the following signals:
() x()=eltcos(2s)
. _ sin(2mt)
() *a( }_—'.n:(f—ij
i) 75() = £ 0<t<1
TR RS 0 : otherwise
(@) x,(0)=(1 - [ £])aft + 1)l - £)
[20 marks]
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Q.2 (b)

Explain the following Data Transfer Schemes:

(i)

Programmed data transfer schemes.

(i) DMA data transfer scheme.
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Q.2 (c)| Consider the interconnection of LT! systems shown in the figure below:

! fiy(m) -
x{n) + Li(w)
—{,() ®
[ o] ) —
_j111 3 i :
h(n) = 31 o[ hy(m) = hy(n) = (2 + 1) u(n) and i, (n) = 8§(n - 2)
T

Determine the response of the system, if x(r) = &{n + 2) + 38(n - 1) - 45(n - 3). Assume
that the system is initially relaxed.

Z" Bl = e & hgin)

(MDD aing & dln-1)
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Q.3 (a)

Consider a list of 50 numbers is stored in memory, starting at 6000 Hin an
8085 microprocessor system. Write an assembly language program to find number of
negative, zero and posilive numbers from this list and store these results in memory
locations 7000 H, 7001 H and 7002 H respectively.

[20 marks]
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Q.3 (b)

Determine the z-transform for the following sequernces. Sketch the pole-zero plot and
indicate the ROC.

s 1

) GJ [u[n)-u{n—10]}

" 2

) 7| %) cos T+ﬂu[n1
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Q.3 (c)| (i) Consider a signal m(t) = cos w,t, where w, = 2nf, Tlustrate the effect of

3
undersampling of m(f) for a sampling rate of f, = 3 fo.

(if) Explain briefly three 8085 microprocessor instructions, which use stack memory
for their execution.

[10 + 10 marks]
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Q4 (a)| (i) Writear B085 assembly language program to converta 2-digit BCD number stored
at memory address 2200 H into its binary equivalent number and store the result
in a memory location 2300 H.
(i) Write an 8051 assembly language program to convert a given 8-bit binary number

into its Gray Code equivalent. Explain with an example.
[14 + 6 marks]
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Q.4 (b)

[

. fhos
Let x, () represent the input to an LT1 system, where x(t) = 2 afe” 4 forp<a<1.

k‘:—u:

The frequency response of the system is

| 1; |wf=W
H{jw) =

0 ; otherwise

What i5 the minimum value of IV so that the average energy in the output signal will be

at least 90% of that in the input signal?

[20 marks]

B Wi
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Q4 (¢)

(i)

(ii)

A discrete time system with the pole-zero pattern shown below is referred to as a
first order all-pass system, since the magnitude of the frequency response is constant

regardless of frequency.
T Im
Unil
Circle ™, .~ [ ™
7 ™

ROC: |z| =a

Show that |H{€.jLLI }| is constant.

What is BSR mode in 82557

Write the BSR control words for the following cases:
1. PC,to be set

2. PC,to be reset

3. PG to be set

4. PC,to be set

[10 + 10 marks]

e
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Q.5 (a)

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

In the circuit shown below:

20V

Vo = 26X 1= _ 4 wvatk
o

Wi{ }ﬂfﬂ"—_ LW;fjﬁﬁw

o he
ﬂrwﬂn-ﬁﬂ v
T Sel 4 el AL

[10 marks]
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Q5 (b)

For the circuit shown below, find the equivalent resistance, REq
JE2 3L

30

2L

Thes
2

Aa N

3 o

o ol sl 2as) + 26

o= -?- -+ ,"HE'E

Fro = 9.F%13a

2

[10 marks]

kTl 1L Rkl T
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Q.5 ()

What are Gain Margin and Phase Margin? Discuss briefly about their importance m
design of control system. |
[10 marks]
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Q.5(d)

Determine the range of real valued system constant K for which the system with following

characteristic equation is stable.
s+ K +22+ (K+1)s+10=0

[10 marks]
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Q.5 (e)| State reciproc:ty theorem and verifv it with respect to 30 V source and current [ in the
network given below:
50 13
6d L8 R
W e
!
150 50 Q T|3w
; |
—~ Recipyouty Huowmn fhdos Hel tnoe Axclprocot, [10 marks]
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Q.5 (f)

For the circuit shown in below figure, if the frequency of supply is 50 Hz, determine the
current ! flowing through the 19.89 uF capacitor using superposition theorem.
002 6366mH
—— MWW T
, I
E, =100£0°V C? 19,89 pF = E,=70.-30°V
[10 marks]
e \
Sli Wos b, = IL = |to-a85A
— B D x5 Xk [4.84 % | O
A= bl = 2mxox p3.bcrighlhs 20A
Care gL jeo
___au,mo?&f M
emlD

Bl at ruocll A

joo —VMa - Va L @ L ]
2a &0 J lan s
o | e [ A4
- - ]Jan.ass]
S = \'-"',a, [ _.L _h__i__ + ]
= I !59.535]
5

= ¥y [ 6.05-jo.os+] b.ovoey ]
¢ = Vs [ o0 - 6.04235j )

Va = T75:25 Zo.31— I'n Aadiow

]‘_\]= Ve
~Jlto~028
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Q.6 (a)

1.6 /ot =¥V [ boS— 0.04335))
'U'” = C2.6% {‘_-—',J@,.'E:r"

o= .l - ©-329 £L1].18°
—jlte. 037
s 0227 L85 <5y 5 am,

(i} Determine the transfer function corresponding to the following Bode plot:

M:III
e Slope = - 20 dB/ dec
0GB \\ o s
i - @ (rad/sec!
T 1 3; o AOS .. -
L~ Slope = - 40 dB/ dec
—60 dB
-
Slope = - 20 4B/ dec

(i) Using block diagram reduction technique, find the transter function irom each
input to the output C[s) for the system shown below:

[10 + 10 marks]

iR




MENE EBSY Question Cum Answer Booklet |

Page 35 of 55

Do niot
wrile irn
thés mamgin

() s = ©

Zeho =

Lty o,

an

£

5 Alie

X o

2"0155 fe -

L

'i'.-:n!ﬂj“-"‘J
=} iml = odi
A }-c;{u‘_j i

t;‘s_tr'j f‘f

(146, (465 He) +6 654

£ [3_)

gi5Y -
fiisy

C'|||£ILG:;:I55"

(16 )0+ GeHg) + G, baGe




Dz mot

MADE ERSY Question Cum Answer Booklet | Page 360f 55 | MWl
this maryg
Tor s ’
(s
s VR(xyee

Y[ %) ey EEH)
s — 7 Crg B’H (0 +6,) (i+tgHg) T G lGs

)
X152

e pagll SR L e e B i
o Bty —a— e —am e L



D mut

MEADE E[E=4Y Question Cum Answer Booklet | Page 37 of 55 | 1% i

0Q.6(b)| The characteristic equation of a closed loop system is given by,

S04 26t 35 -7 -4s-4=0
Determine the stability of the system using Routh stability criterion. While formulating
Routh tzble, if any difficulty arise, then show two different methods ta overcome the

difficulty and also determine all the roots of the characteristic equation.
[20 marks]




MEDE ERSY Question Cum Answer Booklet

Page 38 of 55

Do mot
Write in

this margin
oA
= i tﬁ‘r’ ot aty m_a ot Ambabe dbaiim Ly @il

Full oD fne Lo rroLA 2230 T oxndn £ oyescornd
Har Ll st eq o o =a e (5] r%fr_mm_f

ed p—kl-m_oﬂ.ld’f\ﬁ S0 ermd sl AR ed

Aorfl Ay eq® e d R e

Has ceiy | fct)\-(l)! uenkron emd puot b

Corpplcvont  of  AilP pontd atcd

T 5 G

As fr

aﬂ_‘ﬁ

|!)-1,

E'.-‘ﬁ“ Lt cLA

I




Page 39 of 55

Do it
it in
this margin

— T+ (=D 81D (5-])

= (st-4) (s 0D

= gragt-
= grt-gat ¢
ol A
s¥_2 47} sf# 55 2t _3F qstoge-d
¢ ~35% —gg= -
+ -+
SP+st g0 d3/ _qgq
5 _ o 53_ ~ 4k
ok +
g+ - 35" -9

P Sk g

—

o

CE = (_g"‘_g;t_q)(iL_,s_H)

Yook = -—"arzfj,-‘;; Fl,irkn.gcj 5 =k ~0- 86}




% R 1

Donot
@ MEBRE EEFE%=% Question Cum Answer Booklet l Page 40 of 55 :‘ﬁ,;,g.n |

Q.6 (c)| Consider the system shown below:

R() Tl [Tl |

le+1] | | el

Ass

Sketch the root loci of the system as the gain k varies from zero to infinity. Determine
the value of k such that the closed loop poles have the damping ratio & = 0.7,
[20 marks]
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Q.7 (a)

The open-loop transfer function of a system with unity negative feedback is given by,
s+1)(s+2
G- 220
57 (s+10)(s+20)

Diraw the pniar plnl- of the system by showing all the salient points.

[20 marks]
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Consider the circuit shown in the figure below:
24

34 10 s:zg 4 A
+ ¥ |
——aww—)
24 W0V

1) Find the voltage V. using superposition theorem.
BC V., g superp

!:_” Camq-L .

_— can =%
——
A— gqn

J; g A
A & s, U

b

T = I
4 + 1¢

A

(ii) Check the result obtained in part (i) using source transformation techmque.

[15 + 5 marks]
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Q.7 (c)

Find the current through Z, in the network shown in figure below, using Norton's
theorem.
z, Z . o

—I— — A HE14E0
Z,=2+73Q
Za=3+j202
Zi=T+jank
Zr=1-j30
— 3 y.=40+j00Q

[20 marks]
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QB8 (a)

Sketch the Nyguist plot for a unity negative feedback control system with open loop

Ks?

... ~ and determine the stability condition.
(s+1)(s+2) :

transfer function G(s) =

[20 marks]
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