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Note: 1. Answer any FIW full quesfions, choffig0NE full question from,lai* module.

. 1nfu#

ModulF;- I M L C

Q.1 L. Define Control System. Coruarg=ffiIbop and closed loop s1fi$tern.

t, ru:'-

05 L7 col

b. 05 L1 col

c. For mechanical system 
ffiq$d- 

Fig. Q. 1 (c ).
'4&nrJ'

i) Draw mechanical&e1$ork 
,{

ii) Write differential"dff'uations .*
iii) Draw electricqJ lstwork by F - V analogy.

,1. at, 
"r+a

i.,,sWs '
r+)

[<t

Fie. Q.1 ( "#;;

10 L2 col

OR
Q.2 a. Ftir the mechanicaftyW6* shown in Fig.Q 2 (a).

i) Draw mechanical network :'pstr,

ii) Draw the,analdgous electrical ciroliit in which force is analogous to current.
.!

iigr 
.,r. Kt*

Fie. Q 2 (a)

10 L2 col

,,,,u:Lilll,,
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BEC4O3
L2 colFor the mechanical system shown in Fig. Q 2(b) :

i) Draw the mechanical network _ _".:

ii) Draw the electrical network based on torque - cunent&*4ldgy and write
performance equations for mechanical system. /' .{fl

drt
ul ,*.-

n.rury#

t.z tul

dFlodule - 2
co1la for the given

*f

Fie. Q.3

Q.3

co1

.*;.

Fie. Q 3 (b)

is shown i

N-
*-1 .-

.

ir
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t.'
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BEC4O3

OR

Q.4 a. Find C(s) / R(s) by using Masons gain formula shown iq#ig   (a).
y{r

-Ht

ti
,,=,r.,h,

- Hr-
id$::j:t'Ei::::::

qr 1;,

Fie. Q. 4 nTi "

10 L2 col

t

b. Write the'ti*,lules of reducine block"-diasram. 06 LI col
c. Define,.ilQ,pon's gain formula in siggi$l.flow graph. ,,#'.?; r%P &..

04 L1 col

* lHodule - 3

Q.s a. Starting from the output ecre&n c (t) derive exp&d6*ns for :

i) Peaktime (tr) W {k YJ'" .* 
*

ii) neat overshoot ( rnp)*, of"Cn under dampqd W&nd order ty** subjected to

unit step input.

10 L2 co2

b. @ is charactffid by open loof..rffisfer function

K 'tu-
G (s) : 

--=:- 
. Determine the vakd of K so that the system will have the

s(s+10) * n'
damping.,ratnh of 0.5 of thisrwq;qobf K. Determi#& settling time. Peak

overshd,dt rise time for gpffiep input. 
::,,.! 

'\!

, 
-r,'"1 \

10 L3 c02

oR ,-':;."1*

Q.6 L. ffi*ft,1;Cttl of an underdfiffied second order system for unit
step input. x"

08 L2 c02

b. Wtest signals,Wryb the help of graph and mathematical

expresslOn . :. r 'S e

i) step sisnal l;ii) Ramp Signal 
-*"' iii) Parabolic signal

06 L1 co2

c. What are siitiierror coeffrcie.nt$? Derive the formula for each. How they are

related to the steady state.$ffiF'
1.'f:':Y

06 L2 c02

"dF
Module - 4

Q.7 a. ftre ctraiacteristi5:,,f"equation of a feedback control system is

53 + 3KS2 + ( K 4 :.0. Determine the range of K for which the system

is stable.

10 L3 c03

b.
,,ll -

Draw root,''locus diagram for a system having
_.."'Tr ''""''

K
G(s).H(s):

s(s+1)G+:))
10 L3 c03
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BEC4O3

OR
o.8 L. Explain the construction rules of root locus. .#i.:' 10 L2 c03

b. The open loop transfer function of unity feedback
K

G(s) =
s(s + 3)(s2 +s + 1).D\o I Jrl \e t r t Lr. 

,l* :,* 
,

Determine the values of K that will cause susta,igpd-bscillations
t , 

^r 
. ;r--- I tL- ^-^ill^r,l^- A^^,.^-^-''=loop system. Also find the oscillation frequp9].ds-

!&;::""'ij*

systery.#lffien by

dry**

in the closed

^ 

..\aj.::::::,,: rir,

10 L3 co3

Module 4 E -,i.':::

Q.e a. itV ffiacft system whose oP:,t]orP transfer

function is given by G(s): -*ffi= ..^3ry1l'*

Fromthe Bode plot determinfi#
i) Gain Margin d.i$!i. 

ii
iiil Gain cross over frequfrc&#

;F

ii) Phase Margin." "

iv) Phase cross.Wfrequency

10 L3 co4

!]

b.
'1!HS

of K for stability.

10 L3 co4

e %".-d OR&
Q.10 a, eonstru{'%Bode plot for *& unity feedbacfu," system with

61.1 :@-o(r.1e)-- {:#; 'S=u\D'' - s(s+r)G+, e*".'l *di:*t=t' "_*i.,,

i) Gain Margin 
^ 

,ffi ii) Phase M".giffi " r'i t

Also comment on stabilit'.i. - : *;ry
jY

10 L3 co4

b. Explain the termsrpfu.

iii) State y,ot* * space

04 LI co5

c.

n

06 L3 cos

* rl. * ,1. rl.

\:-3::::':::,

,ffi:i:41@
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