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CONTROL THEORY

Paper: IE 506

Full Marks : 100

.Pass Marks : 30

Time : Three hours

The figures in the margin indicate full marks

for the questions.

, Answer any live questions out of seven.

l. (a) What is automatic control system ? Explain
it with suitable example. l0

(b) Derive the Transfer function for Speed

Control of DC motor usins Field Control
Method ? l0

Contd.



2. (") Write the differential equation goveming the
Mechanical rotational system shown in
Fig. 1. Obtain the Transfer Function of the
system. 10

(Applied Torque) d (output)
Fig. I

(b) Derive the expression and draw the response

of undamped second order system for unit
step input. l0

3. Consider the speed control system in Fig.2, to
control the angular speed, w of the load. The
generator field tirne constant is negligible and it
is driven at constant speed giving a generated
voltage of&g volts/Field amp. The generated emf
is used to run the separately excited motor which

has a back emf of Ku Volts(rad/sec). The motor

develops a torque of K7 N-m/amp. The motor and
its load have a combined moment of inertia of -I
kg-m2 and negligible friction. A Tachometer is

employed for speed feedback which develops a

feedback voltage of K,Vottsf (radlsec). The
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desired speed is set through a potentiometer. The

difference between reference voltage e, and the

feedback voltage e, is amplified using an arnplifier

which produces a field current of K nampsfvolt.

Gven tlrat: Ke=6AmplVolts ; Kr=2 5 N-m/amp;

Ke -SlVoltslamp ; K, =g.2Vohl\adlsec) ;

Kt=0'T1voltslQadlsec) i R"=1t2 ; J : 6kg-m2

Draw a block diagram of the systern and determine

the 'Iransfer Function ar(S)/f'(S). 20

_l

O
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^.?. Using block diagram reductron technique find the
Transfer Function C(S)/R(S) for the system
shown in Frg 3. 

20

5. Using routh criterion determine the locations of
the roots of the following characteristic 

";;;;,;;;and comment on the stability of tfr" .yrt._r.
(, 2Ss +2Sa +5.i3+5,S2+3.!+5=0

(ir,s5 +,Sa +453 +2452+35+63=0

2xt0=20

(a) Define the tenn
error constant.

steady state error and static

6

r tg. J
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(b) Find the type and order of the following
systems - 

4

(i) c(s)rr(s;=--=J!! ,
S' (S' + 45 + 200/

(ii) G(s)H(s)=7;----a- \
(s'+tos+zoo,;

oi, c(s)H (sl='o(t',itrotllool,,
s(s + 3) (S" + 25 + lOJ

(i,) c(s)a(s)=----4! -(l + o.ols) (t + o.ss)

(c) Skctch the bode plot for the given open loop

transfer function

c(s)= so(r+o'ls)/s(l+o'ols) lo

7. Write short note on the following : 5x4=20.

(a) Time domain sPecifications

(b) Standard test siqual

(c) Rules to construct root locus

(d) Frequency domain specifications.


