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I a. Define coiltrol systems. grprus *n-ffi open loop and closed loop systems. List the

merits and demerits of open td&$,Yd closed loop systemr. , =" (08 Marks)

"f iF 
:function 

X'(s).
b. Forthe mechanical systen-Shbwn in Fig.Ql(b), findthe,'.&ansfo 

E(s\

,*{,*,*'il ,, "'
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Gontrol SysI

F(s)

Fig.Q2(a)
Fig.Q2(bXi) and (ii) are analogous systems by comparing

A il+s

,err.+ish'

ui;d','

,lilflX$t\ii$

X(s)2 a. Find the transfe ction, for the eleejibffiechanical system sh$wn in Fig.Q2(a), i.*. #E(s)

.1.,,i1g,;,,r:r,

;

b. Show that two systems shor{-a in
their transfer fu nctions. .'"''.-,ll''.,

:.:::1"5'rl'

P, t:u",
dr.

,!rr,
Fie.Q2(bXii)::

.,,::,,,

1,,,:$iiirr

Fie.Q2(bXi)
I of 3

(08 Marks)



3a.

4a.

b.
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Module-2 ,ti,rno, .-''
What is block diagram representati;. Fo. the negarivb'-feedback control system, starting

" Ns.Dh
from the fundamentals show that the closed looqq fer function M(s) = 

.,gDffieNh)
"'{

where G(s) = S r H(s) = +. J.:*- u, ,,,,,.i1 '' (0E Marks)
Dg'-" Dh

fina C(t) 
for the system shown in Fii.Q3(b) using block diagram reduction rules.

R(s) -,rr

g(s) ,l:-t:.#

Fig.Ql@)
l" "- 

"&\j3{g QR
usins ldfun's sain formula, find thilpin of following sys&,m in Fig.Qa(a)'

" -Hr' ':/-\

(08 Marks)

(0E Marks)

(08 Marks)

7.")

., ,r 1. " Fig.e4(a) _ 't,.':+t;

b. Draw thep*gnal flow graph o.f',qstrical network inl$e,Fig.Qa(b).
',:-*'" #,,-,*1 ?tt

,- :::::' *jT"

5 a. Draw the sketch of underdamped second order system, with unit step input, show the various

specifications on*$,aad define them. 
^n,i . _\ 

(08 Marks)

b. An unity r""#[ system has G(s) =;90+P., calculate its steady state error
:_:i-_ 

_J _ 
s, (2 + s)(4 + s) 

.

coefficie-ng-s..and error when applied input r(t) = 49 *2t * ttz . (0E Marks)

{ ,u+.,, }

.,*;:,- Fig.Qa@)

! 
t*i,;'. 
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6a. A unity feedback system control system has G(S) T .;5++:+ using Routh's criterion,

,' s(s+3)(s + 7)

calculate the range of K for which the system is (il,irStable (ii) has its closed loop, poles more

What are the two special cases of Routhl{jt1fat? How there can be handfod and also explain

the concept of relative stability Elnalysisg 
'il'- 

,rj1 
(08 Marks)

Module-4
What are the general steps to qgty*.e.,,the problems on root locffi':,:' (06 Marks)

Draw the approximate root lo&is,Eiagram for a closed loop, syStem, whose transfer function

is given by G(s).H(sl = , 5-. Comment on stability. (10 Marks)
s(s+5Xs+10)

,,,,,.sii:.. o1,. . Ks2
Sketch the bqdepldfor transfer function,,93f= - - - 

- 

, determine the value K
(l+0.2sXl+0.02s)

for the gg,latgpds-over frequency 5 radlsgc-. __ (10 Marks)
grleflyiCiplain (i) Gain margin C.Mr,,(ii) Phase margin R.M and also what should be the

OR

b.

7a.
b.

8a.

b.

9a.
b.

10 a.

valueC,,o,f€ain margin GM and n]epE margin P.M. ,,.,il1. 
' (06 Marks)

!,:i :, ,.::i:,:-.. ,lp,

i;,,,,' MOdule-S f i "in ,-lr;ilil_ii$,:.. I*.8, ,.'it
State the mapping theorenq,okplain any two cases. (06 Marks)

I + 0.5s
Sketch the Nyquist plof'hr the system withrG(s)H(s) = -; ' comment on

s'(l+0.lsXl+0.02s)

,*."-\_..
Fig.el6(a) shbws PD controlle;u#&"'for the syster,n*;|letermine the value To so that the

rvitJ" tiifi'fe critically dampe$tdalculate its seitling time' 
,

- lli r :::::

r,' '. ...:::.]ll

::: ,,i:!::: . :,.,r, . 'Fig.Ql0(a) (08 Marks)

b. Explain the'rilf,fect of PD and PI controllers on performance of second order system.
,,i.. (09 Marks)
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