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BETECH
(SEM V) THEORY EXAMINATION 2017-18
CONTROL SYSTEM

Time:3 Hours Total Marks: 100
Note:Anempt all Sections. If any missing data is required, then choose suitably.

SECTION-A

Attempt all guestions in brief. 2x10=20
2. What are the major types of control systems? Explain them in detail with examples.

b. Define the| P, P1 and PID controllers.

. Determine [he stability of the system whose characteristics equation is given by 254+ 287+ §°
+3542=0.

d.Derive the sfer function Egl S VE: (5) of network shown

k.
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€. Show that the polar plot of Gis)=k/(s+a) is a semicircle. Also find its centre and radius.

f. Draw the block diagram and explain the open loop control system and closed loop control

syslem.

£.The OLTF of a unity feedback system is Gis)=4i{s+a)/s(s+1Ws+4) find the expression for emmor
E(s) and hence find the value of a so that the e, due to a unit ramp is 0.125.

h. What i a signal flow graph?
i. Why is negative feedback invariably preferred in a closed loop systems?

j- What is the basis for framing the rules of block diagram reduction technigue?

SECTION -B

2 Aulemptany three of the following: 10 x 3= 30
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a. For the system shown in figure , determine the type of system, emor coelficient and the arvor for the following mpuns:
i nl=h, inrll=8 {(mirth= 10Hd+ 1507

B, F

b A heear ime mvananl sysiem 15 characienaad by the stale vanable model. Examane the comtrollabliry and
observalabty ol the sysiem

Do o
e
o1 =3
+0
B= 10 :c= [0 0 1
o
¢. Comsider a unity [tedbacksrstematthaforwand—patiriramder e

Gis) = —ait
H3) = ek
Diranw the mool Bicus.
d. Write short note on:
i.Centroid
iii.Breakaway points
illflt'E‘M"’ SIALE arror
e. For a unity leedback sysiem having
g ——
T g

finad 41 the type of the sysiem, (o) all emor coeilicients and (i) errors for mp input with magnamude 5.

SECTION - C

JAttempt any one part of the following: 0x1=10
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A Asyslem s descnbed by the Tollvwang  ditlerembal equation . Bepresent the syslem 1o Che slale space.

e dle b, ; :
iﬂ"'ﬁm |-+“-|-|1 gl Uz s anid oulpuls are

1:',:4%+ 3y, 't'::% + dug s

b. Define state amd state varmble? What are the advantzge of stale space Echnbgues?
4. Attempt any one part of the following: 10x1=10
A, Delme stabilery” Siate the necessary condilions lor syslem o be absolmely stable™

b W sl are the lrmteens ol Routh Hursaleentenon?

S.Attempt any one part of the following: 10x1=10

a. The charsclenstics equation of a syvstem s given by (82087 + 155 4 25+ k=) . determine the mnge of the k, for svatem

1o slable.
b. Construct the KL for a unity feedback system with OLTF G(s)= M!;:
G Atempt any ope part of the following: 0x1=10

a. Sketch the RY for 2 unity feedback system with OLTF G[sJ:"‘gﬂ

b. A unity feedbs i
are placed at s=-15j20.

e-losed loop poles

T.Attempt any one part of the following: 10x1=10

a. A unity feedback system has an OLTF

; Hizsd} . i —_—y o 2
BEm——— : : = 3
s T Find the statie éwror constant and e,, due to an input rity=t"u(t)
b.5ketch the polar plot for (i) G{s)=

a—ry (i) G[S:I-E i n and find its points of intersection with

the real and imaginary axes.
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