' ‘compulsorily draw diagonal cross lines on the remaiﬁing blank pages. o

Ir'npertant Note : 1. On eompletihg your answers
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Control Sys!:ems
Tlme 3 hrs. . Max. Marks: 80

50, will be treated as mélpracﬁce. .

, appeal to evaluator and /or equations written eg, 42+8

2. Any revealing of identification,

1
. system. e (05 Marks)
b. Draw the mechanical network” erte the d1fferent1al equat10ns of performance and also
Fig: Ql(b) _ ' (06 Marks)
c. Illustrate how to perform the lfollowmg in connection W1th block diagram reduction
techhilques G ¥ :
i) Shifting a summing point ahead ofa block and behind a block
i) Shifting a take off point aﬁer a summing pol t“’and before a summmg point. LA
iii) Removing minor feedba by (05 Marks) . .~
OR _
2 a. Listthe requlremehts ofa good control system ) (04 Marks)

.b. For the mechanical system shown Flg Q2(b). Draw the mechanlcal network. Wr1te the '
- differential equations of perform :

01rcu1t 4

St = T” Flg Q) GeMarky

FigQ)  O6Marky

qu3‘
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(08 Marks) Ty
nin F1g Q3(b) below. " :
(08 Marks)

Reate ' Module-2
3 a. State and explain Mason gain formula.
b. Find the transfer function c(s)/R(s) for signal flow graph

g

e s

i) peak time i) rise time il eak overshoot iv) setthng time. (08 Marks)
A system has 30% overshoot and settling time of 5 seconds’ for an unit step input for second

order system determine, ‘transfer functlon 1) peak ime (tp) 111) output response (Assume “ i :
tolerance egs = 2%). ¢ ‘ et g : ' (08 Marks); K
— 65> — 64s — 48 = 0. Which have -« . 0.

(08 Marks) . .

) K ' :

ute root locus for the system with G(s)H(s) = (08 Marks) 3

s(s + 3)(5 +2s+ 2)

'—————“h“Also find the rang of K.\
s(s+3)(s+ 5) X’

‘ (08 Marks)
Comment on the stablhty of the system ‘usmg Rouths method for a system with equation

3 +20s7 + 165+ 16 = 08 Marks)
List the. advantages of frequ & domain approach : - (04 Marks) :
Define«the ‘terms “gain m and “phase margln Explain how these can be determined - -
~ from Bode plot. / 4 (04 Marks) -
: ﬂgInvestlgate the stability {'a negative feedhack contro! system whose open loop transfer . < "
*@;ﬁmctwn is g1ven by G(s) ( ) . smg Nyqulst stablhty crlterlon

( s+ 1)(g+ 2)(s + 3)

242(s +5)

Sketch the Bode plot
-s(s +1)(s + SS+ 121)

. For a partlcular unity feedback system G(s) =

" Find Wy, Wpe, GM and: PM: “ (08 Marks).
Draw a polar plot f%;f a- negative feedback control system havmg an open loop transfer:_’
T . .:-100 Yl e : ; S

2 0f3
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g Module-S
Obtam the state model for an electr1ca1 systern shown in

% equatxons
d’ (t) 4d (t) 7dy(t)

(08 Mar.l\(s)v; ¥

4

OR
List 8 properties of the state Transition matrix. o
Obtain the state ttﬁ”ansmon matrix for the system

%?ﬂzifé?:

(08 Marks) .

St

(08 Marks)
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