15 @

)
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R

()

@) Obtain a state space nlodel for an LTI system whose transfer
' L—=2s+1

g° +53 +3s+1

funotlon is glven by G(s)e : - - (B)

(i) Obtain  the  transfer = function of LTI  system.

. To 1 ' co ‘ :
_ X:[ o 3})( +[ JU ;Y = [1 O]X and also check the stability

o_fthesyetem._ . S S m

... . Or , . :
Solve the state equatlon fm the system as given in Q. 9 (in PART- A) to

“obtain the time 1esponse x(t) for a unit step input, Assume ZEro nntlal - |
condmons - ‘

]?ART C — (1 x 15 = 15 malks)

.Convelt the s1gna1 ﬂow graph shown in I‘lg 4 to block dlaglam"_‘
- vepresentation and theleafter obtain the overall tlansfer functmn of the

system by block dlagram 1educt10n techmque

' .F'ig-. 4 |

Or

Obtaln a state space model for an armature controlled d c. moto1 Neglect - .
load torque, assume armature inductance to be zerc and consider angular :

p051t1on of the motor shaft as the output. Use standald notat1ons
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PART A — (10 X 2 20 lnalks)

1. - Give’ tiwo d1sadvantages of closed lOOp control over open loop control,

2 Obtain’ the_'gain }—}; for the signal flow graph shown below ;.

3. What do you mean by 01de1 and type of a system"
4, Deflne a un1t 1rnpulse function
5. - 'What do you mean by a nonmlnnnum phase system‘?

6.  Obtain the t1ansfe1 functmn of the syetem whose Bode magmtude plot is as
' given below : '

LpdB

[ 1) . . : .

/{0 .

Y i vy T e oy



10.

11, " (a) . Obtain the transfer function for t’hecoapled_: cireuit as,_'sho_\..ir_n F1g 1 - : ) S

"~ What is the main objective of root locys a_nalysis technique..

: \K’i‘i_te the transfer function of a PID controller?

An LTT sjrstem given by the following state variable description :

o fo 17, o0 ‘ ,
X:[ W %%y yep oox.
S P SEY ol P Y e R

Determine whether the system is controllable or not.

N

The z- -transfer - function of an open loop system is given by

2(z—-1.5)
(z 0. 5)(z +0. 5)

“Is the open loop system stable? J ust1fy

- _PART B — (5__><_ 13= 65 rmarl(S)‘ . :_

gH 2H 1
S R B
Ve A I S ) | :
o ¥
R CTg 1 -
.., V N ' Or .

(b) Write the d1ffe1ential equations governing the motlon of the mechamcal o S
system as shown in Fig. 2. Also ‘obtain its analogous electrical circuit - '

using either force-voltage or force-current analogy. L (8 + 5)

e
.
;: .
P .
<
4 mo,
{,I: o . & - 2.
'?)/??f-"?}‘f?f;‘ TEAFTROPTATTR P e S e s T

e
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12.

13

14.

(a) Deuve the expréssion of the step response of a standald second order
‘ unde1 damped system Use stanclazd notations. :

Or\‘

' (b) A unity feedback system with a PD cont1011e1 as shown in Fig. 3.

Determine the values of Kp and Kb so that the steady state error to a unit .
ramp mput is 0 001 and dampmg ratio is 0. 5 :

RO Te — [ teee | @
',ﬁ& o 4(d+ie) e

(a)' E _-The open loop t1ansfe1 functmn of a umty feedback system 1s gwen by,'}' ;._': '

R Cd(s+2) '
( )=

e s(s+0 5)+(s” +103+64) -

gam and phase 111a1g1ns of the closed loop system Also comment on the g

Sketch the Bode plot and compute the L

- stablhty of the closed loop system

Or:

i

(b) 'The open loop tlansfer functmn of a umty feedback system is.. glven by,

50
s(s +1)+(s+ 5)(3 + 10)

L ...and phase malgms of the . closed loop system and comment on the .

"-G(s) Sketch the pola1 plot calculate the gain.

'stabxhty of the closed loop system

() The open loop transfer functmn of a umty feedback system is gwen by,

K
Gls)= s(s+1)+(s+ o)

determine a 1ange of K over wlnch the closed loop system wﬂl be stable.

whele K=>0. Apply Nyquist stalnhty c11tenon to

Or

) Draw the wroot locus d1ag1am for the loop - transfer function

G(S)H (s )_ M and calculate K for wluch the closed loop system Wﬂl.
-s(s +4) _

be critically damped.
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