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Note: Answer any FIVE full questions, c

OR
2 a. Write the differential,ehilations for the mechanical system shown in Fig.Q2 (a) and obtain

F-V and F-I analotoiis electrical networks",---,r, (10 Marks)
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ffi'Show that they are
(10 Marks)

Obtain transfer
analogous.
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i;mrig:-Q2 (b)

determine the overall transfer
formula.

function of the block
(10 Marks)
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Fie. Q3 (a)
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b.

L7 A[.TI

multiple output system.
(10 Marks)

Obtain the expression
(Refer Fig. Q3 (b)).

4 a. The response of a system

Obtain the expression for

ii'ii,,;. rr'

,"ds.:,: FiS. Q3 (b)

OR
to a unit step inpui-,*i+"C1t; = I * 0.2e-60' -1.2e-10'.
loop transfer functioii Also determine the undamped

natural frequency and dampinf ratio of the systern (10 Marks)

b. Find the open loop tra4gffi,function of an equivalqnt prototype, single loop unity feedback,

system having second"orher, whose step response=flJs shown in Fig. Q4 (b). (10 Marks)

natural frequency and d@pih$ratio of the systeilL
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5 a. Use Routh Hurwitz cri and determine,::,,, '' ., ri:''

G(s)H(s) - 10s "..,,,, (lo Marks)
(l + 4s) 

".r$nr 
"

b. For a certain control system,

G(s)H(s)=--F 
-

-\ / s(si2)(s+10).
Sketch the Nliqffiht plot and hence calculate the range of values of K for stability. (10 Marks)

(, Number of"rddts is left half of,$-ptane
(ir) Numbe4,ofroots is right half bt,$liplane. 

,(iii) Number'bf roots on imaginary axis.

ffi2t' +1= 0 O,-'" . :, (10 Marks)

b. Using RH criterion determine fu st'ffility of the sy$S.fuhaving the characteristics equation,

r* .,0\., ( 'i; .="'* .si
ki:3 " *3q 

*' 0R* .e

A fdbd back control sffiffis open loop transfer function,
,|,i\!

r{'',{4"- ---.- ,,K -*".,"G(s)H(s)=L{ ., 
"""2'^''"' s(s 14}(s2 + 4s + 20) 

'

'" Plot the root [oc#=$r K: 0 to m..Jfu*jcate all the points on it. (20 Marks)
i' '" ,+'r !4@.4.

a. Sketch the Fbtar plot of the systertr having open loop transfer function,

,i' .,,:;,.. -'i
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8 a. Given G(s)H(s) = -,*.^;. Draw the polar pldG& hence determine if system is
s(s + l)(s + 2) f;,* ,

stable and its gain margin and phase margin. * *l *W (12 Marks)

b. Show that Loci of conJtartt phase angles are cir@* (08 Marks)

&h*,*

e a. with neat diagram, explainlPlD ,onHffHW'- ,# (10 Marks)

b. What is the necessity of system coffiffiation? Draw the blocft'tliagram for series and

feedback compensation and explaffi *, .{- '# (10 Marks)

fl%' *lifl **k^
.-fu W oR flffi-ryqw oR ffid"

l0 a. Explain matrix represeffatiffiffitate equations. * *o (07 Marks)

Veriff the following sysmrknfrflcontrollable or not. *** *

{i:}=[:, r,fl;Mryuandc={'1:*.ffi (o6Marks,

Verify the follgyffiystem is observable qf;agt.

{i'}=h* *l{l;}.{ii,,*:=ffF;,. ('7Marks,

L*,J .,W,,"*lL***,,qqui' *#"';i*:r** Mp

bontrollable or not. a d'
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