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I . Attempt all questions.
2. Make suitable assumptions wherever necessary'
3 , Figures to the right indicate full marks.

Section-I

Derive the solution of non-homogeneous state equatlon- 
11r

Solve the given state equation. for initial condition & = 
[il

i = l x

^_F ;l^- 
L, -51

OR
Sketch the root locus plot for the system having open loop transfer function is given by

GG)H(S) = 
,.;tG4***)

Draw the block diagram state space equa olnx 
+ au

Y = C X + D U
The block diagram of control system is sirow-nGtow' Oetermine the overall transfer function
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INSTRUCTIONT

Que-1

Que-1 (a)

(b)

Que-2 (a)

(a)
(b)

(6)
(6)

(e)

(3)

(7)

by block diagram reduction techniques.

(b) Verify whether the following system is controllable or not'

l i t l = l - 2  o l l ' r l . l t  l u
Li,l L' ,l brl L'l

OR
(a) The block diagram of control system is shown betow Determine the overall transfer function (?)

by block diagram reduction techniques,

Verify whether the following system is observable or not'

tril = ["" r-l t"l]- tl-]"
L":-l lj'? 'l L"ll L'J

,= fr ,:['l
L arl

The system signal flow graph is shown below. Find the transfer function ofthe system'

(4)

Que-2

(4)

(6)

(b)

Que-3 (a)

(b)- Determine the stability ofthe system whose overall transfer function is given below'
c(t) = 

2".*5 
=

Rrs) s5+1,5s.+2sr+4s'+5s+1o
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Que-4 (a,

Que-S (a)

(8)

(4)

(6)
(6)

(b)

Que-4 (a)
(b)

Section-lI

Discuss the stability ofthe system usir
transfer fuction. G(r)Hrd =, )fi 

yq t critedon for a syst€m with open loop

(1+0.1s)(1+0,5s)
bxplain F-V Analogy

Derive,rhe transfer function for armature conrrool.a oC ,otor.yvnre rne system equations & Draw F_v Analogy shorvn in below Figure.

Que-S (a)
(b)

(c)

:lp.j1.LYJ-.:.dlh" rystem and steady srare error constants for rhe same.
::T,",* :j*1;rtate 

enorofor a sllp input apptied to a uniry feedbaak system with the open
(3)
(2)10transfer function G(s) = .=---iY-' sz+14s+50 -

Wdte the system equations a'Oiaw n_f aralogy shown in below Fieure. (6)
8u

(5)

(6)
(b)

Measurement conducted on a servo mechanislthow the system response to be
C(t )  = 1+ 0.2e-6ot  -  7 .2e-1ot ,wnen subJected to a unit steD inout. Obtain the expr€ssion for closed loop transter functjon,the damping ratio and undamied naturat fr.qu.n"y of or"iiiuii;;'"- 

''""

. r(s) = !19 = ---11"'-
R(s) s2+z(w.s+w- 2

Derive expressions of 1i.;'Rise iime, tr (ii) peak time, tp and (iii) peak overshoot, Mp for thesystem of above equation.
What are the limitaiion of Time domain Analysis?
For the system having the open-loop transfer function G(S)H(S) = ' _1!_
Determine the stability ofthe system by ptotting the Bode ptot ofthe system. 

s(s+1)(s+10)

__-__--___-END OF pApER_______-_
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