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N.B.: 1. Question No.1 is compulsory.
2. Attempt any three from remaining five questions. S
3. Assume suitable data if any required. S A
Q.1 Solve any four

a) State and prove the convolution property of Fourier transform

b) Determine initial and final value of x(n) If x (z) = z' ! I |

d) Explain Gibb’s phenomenon. < : 5
e) Sketch one sided and both sided magnitude and phase spcotra
X(t)=4+6sin (4Tl't-—)+8cos (8nt——-) -

1 c) State and prove the parsaval theorem.

Q2 a) Express the following signal in funéﬁonélfﬁotﬁ; AT

et P 5
> 3 %0 t

b) Whether the followmg mgnal mn energy or power: Also ﬁnd 1ts energy or power X(n)=u(n)
c) Obtain the convolutxon of two coutmuous sxgnal g:ven belmv Also sketch the result.

x(H=1 for 0<t<]

‘.0_ otherwise

h(t}=1 for 0<t<l
3 1<t<z'

Q3 a) Findthe gxponen_ti'al-Fo,ulrier‘serjes coetticient of following signal.
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iven TD) | 8dy(®) |
b) Given FTE It + 15y(t) =3 x(t)
determine
i) Impulse response of system.

i) Response to the input x(t)= 2¢™u (t)

Q.4

a) Find the z-transform of x (z) by using p. f. x(z) = 2+z+1\," gt oo
b) Find the following systems are linear / nonlmear\t;me vanant /mva 10‘
static or dynamic, stable or unstable, PR

y(+) =tx(t)
y (n) = cos wn x(n)
Q5 a) Final the inverse Laplace transfonif ﬁ)r a passabfe roc COIIdlthIl X(s) 10
b) Consider the following system wrfh magnetude aud phase response as shown in ﬁgure 05
k A
A A T LHID) @
" -+ ﬁ L
r 2 'J 2 -
- oU-4ON-30M | 207 4oF Gof  —zsm 2571
~ T
Find the o/p for tﬁe mput xEt) 4 sm (3G7l‘f) + 6 QOS v
¢) Find the fmmer transferm of sagnum ﬁmctmm TS 05
10

1) :\Z —transform of s
ox@=a ()" u(n)+u(n n
ey 11) "Laplace transform of
S ot X(r«) te““u(t)+tu(t+1)

e A’diseﬁée-ﬁﬁie;f; ystem is. spemfied by y(n) =-7y (n-1)-12y (n - 2) + 4 x(n -1) -2x(n) where 10
£ y(-l) =22 y(-Z) I3.Determme
i Zero in put response
g ii.‘i Zero state response where x(n) =u (n)
| Total response
L e ek e e o s o
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N.B. (1) Question no 1 is compulsory.
(2) Attempt any three questions out of remaining five questions.
(3) Assume suitable data if necessary.
(4) Figure to the right indicates full marks.

Q. I Answer the following questions. (Attempt any FIVE) -~ 20
a) Explain bit addressable memory of 8051. ' '
b) Give the function of following Instruction-
1) CJNE A, #45H,12H, 1) MOVC A, @A+DPT
c) Differentiate between timer and counter operation of 8051.
d) Explain the Difference between Mlcroprocessor and Mrcrocontroller
¢) Interface LED to 8051 microcontroller. Write a program to toggle LED.
f) Explain Power Saving and Power Down mode.

Q. 2 a) Draw and explain the Architecture of 8051 miCrocontroller ' ' 10
b) What is Embedded system'? Explarn the de51gn metncs of Embedded system. 10

Q. 3 a) Write an assembly language program to convert two ASCII numbcrs into
packed BCD Number. AT : 10

b) Explain the addressmg mode of 805] mrcrocontroller Wlth example 10

Q.4 a) Write a program to transmlt message. “INSTRUMENTATION’ serially at

9600 baud rate. 10
b) Draw and Explam the interface of LCD erte a program to display
“Good Mornmg on thrs drsplay R o 10

Q5.'a) lnterface 7 'Segment Dis_pl'ay with 8051 and write a program to display 0-9 counter with

~predetermined delay. 10
- b) Interface DAC with 8051 mlcrocontroller and write a program to generate square wave
contmuously B ¢ > 10
:Q.6 a) Expla:i‘n .the aui_omatic washing machine system by using 8051 microcontroller. 10 E
b) Explain the interrupt structure of 8051 microcontroller in details. 10 %
i
[
|-
b o T L—;
E
[ — .
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N.B.

1. Q.1 is compulsory. Attempt any three from the remaining questions.
2. All questions carry equal marks. : o :
3. Figures to the Right indicate full marks.

3. Assume suitable data if necessary

Q.1 Attempt any four VA e T P B A 20

a. Obtain the state space representatlon fur followmg system in dlagonal form £
: (s) T2 _4_.0,33__-:- 0.02

b. Obtain the transfer functidﬂ for the foﬂoﬁr§n:g_:sjr:stém.

- [ 2+

|

c¢. Explain PD compensator Why it is reqmred? Draw a typlcal circuit diagram for
PD compensator. . :
d. Define controllability and St&blllzablhty

e. For the system o 3
% g1

o5 ,._ &
; : (3? s(s+3)
check if s 5= -2 pole is on J:oot locus or not 2
.f."_ ‘Write Cayley -H_amﬂtou -theox_'em. Check l_f.Lt_. holds for the matrix F = [_02 _13]
Q.2 A. Check for the control:_lfib_ﬂity and 'obserﬁbihty of the system, 10
‘ = —z+u
:22 = —2z9+ 23
. z3 = —2z3+4u
e : y = z1+2
3 using Kalman's tests z
B. Represent the system transfer function 10
| ; 5+0.5
G(s) = ¥———
)= e +2

in (i) controllable canonical form (ii) diagonal form.
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Q.3 A.

Q.4 A.

Q.5 A.

Q.6

68378

R

Paper / Subject Code: 32503 / Control System Design

Design the lag compensator using root-locus for the system

1
s(s+5)

G(s) =

such that dominant closed loop poles are at sy = —1.91 + 71.78.
Write the steps to design lead compensator using Bode plot.

Design the state feedback control for the system

s 0 1 ¥ ¥l
= [—1.32 2.32]“_H [1] “

to place the poles at —1, —2.
Obtain z(t) for the system

LR, '—1. 1 T} U u
a:—[o _1]$+[1J
if initial condition is z(0) = [1 1JT.

Prove the non-uniqueness of state space representation using similarity transforma-
tion. Also prove that eigenvalues of system are invariant under linear transformation.
A system is given by e

R I ot S A
; x. = [_3 0}.1:-}.- [D}U
.= J1:00x
Design the observer that has poles at —12, —15.

Write short notes on A
A. Ziegler-Nichols method for PID controller tuning.
B. Lag-lead compensator. :
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