
Total

I

rutmber of printed Pqges-B

53 (IE 5O3l CNSY-I

R (s)

2o^L7 
l

CONTROL SYSTEM.I
Paper : IE 503

nill Marks.' 100

Time : Three hours

The flgures ln the margln lndlco:te
full mo;rks for the questlotts,

Answer ang Ilae questions out of serteft.

(a) Reduce the block diagram shown in Fig.

(1a) and obtain' the overall transfer
function. 10

c (s)

(1a)

Contd..



I

(b) A unity
characterised
function

Determine the
input, ,(i)= 5f

feed back
by an open

sys tern ii
Ioop transfet

I
i

G(s)= K
s(s+t)(s+2)

error at steady state fo
and K _ 10.

7.

AIso find K for sr" = 0.2. 
s(c) write the differential equations forthemechanicar systern showr, ,, Fig. (1c).AIso obtain the analogo* electri calcircuit based on ror"r-current analory.

,T

s3 (rE s03) CNSY _r /G

(1c)



(a)2. Define the followirg :

(i) Non-touchirg loop
graph.

(ii) Take off point of a block diagram.

(b) The ch aracteristics equation of afeedback control system is given by
so+ 2}ks3+5s2 *1 0s+15=O
By applying Routh criterion determine
the range of values of K for the systemto be stable. '/ 

S

R(s)

2+2

of a signal flow

flow graph of
overall transfer

Mason's gain

c(")

(c) Consi,Cer the signal
Fig. (2c). Obtain the

function gP usirs
R(s)

formula.
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(2c)
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Define the following

(t) Peak overshoot

@ Rise time \ /'.r.t. a Second order unit,l
steps input sYstenr,.

3. (a) Write short notes

(t) Synchro

(ang tuo)

(tt) P-D control action

(iit) Servomotor.

Choose the colTect alternatives from the

following : 2xS

(t) Assuming zero initial condition,

the respoqse Aft) of the sYstem

given below to a unit. ramp, r(t)
input is

2xS

(b)

,w
(B)

Fig. (s.b.i)

u(t)

tu(t)
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'P
, (c) ;u(t)

(D) e-t 
"Q)

(it The transfer
of the circuit

lokr}

function Yz(") lvr(")
shown below is

O,- ?
T roo pF

t

%(s)

t
Fig. (s.b.il)

s+1
w s+2

s+1
(B)

(c)

(D)
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(iit) If the characteristics equation of a

system is, ,'+4s+10=0, the
system is

W undamped

(B) Over damped

(C) Under damped

(D) Critically damped.

(iu) The steady state error of a

acceleration input becomes finite
lna
I A | #rrraal l LJP[-

(B) type

(C) type

lDl fvnel"l -J y"

(u) For the
K

function

0 system

1 system

2 system

3 system

tran sfer

(" * lX" +2)(s + 3)

break away point

W between 0 and -1

the root locus

will be .

(B) between

(C) between

(D) beyond -3.

-1 "ld -2
-2 and -3
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4. (a) sketch the polar plot of the system

10
G(s)=

s (1 + s) ('5+ 2s)

(b) Discuss the effect of the PMDC motor
with armature control. Draw the
necessary transfer function and block

diagram. 10

5. (a) ' sketch the root locus plot
loop transfer function -

G (s) - r("'*-1)
\", s(s +2)

Calculate the value of K
(t) break away Point

(tt) g= -0'69 +70'9

(iit) marginal stability.

6 (a) 
llliJLI[H'::$?:n

c(")H(s) =
s (0'4s + 1) (0'2s + 1)

for the oPen

ot,

i

L4+2+2+2

determine the
margin for

I\

7

10+4

Contd.s3 (IE s03) cNsY-rlG



I

(b) The overall transfer function of a system
is given by

c(") 25

7,

R(s) t2 + 7s +25
Find all the time response specification
and the expression for outpllt. 6

Sketch the asymtotic Bode plot. for the
traqsfer function given below - .

c(s)H(s)= 10

s(s+1)(s+2)

From the Bode plot determine

0 the gain crossover frequency

(it) ttre phase crossover frequency

(iii) 'the gain margin

(iu) the phase margin

(u) the stability of the system.
19+ 10
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