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1.  List any two characteristics of negative feedback system.

o) of the block diagram shown in Fig. Q.2

2. Determine the transfer function
R, (S)

- C6)

Fig. Q. 2

3. A single loop negative feedback system has an open loop transfer function

K :
H(s)=———— . Determine the type and order of the open loop
G HO)= 7 52571305

system.
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4. Assume r(t)=0.5 t and it is desired that steady state error is ¢, < 0.1 for the

system G(s)= T 15'_0) with unity feedback. Determine the values of K for the
error to be within specified limit.

5. An underdamped second order system has a peak response M, =2.5.
Determine damping ratio of the system.

6.  What is the need of a compensator?

7.  State Nyquist stability criterion.

8.  Consider a system with the characteristic equation
S5+ 35" +65% + 652+ 5s+3=0. Find the number of poles does the system have on

the imaginary axis.

9.  Determine the transfer-function for the state model equation,

{o 1. 0 0
x={-1 -1 Ofx+1|u y:[O 0 l]x.
|2 0 0 0

10. What is the need for controllability test?
PART B (Bomb3 =365 marks)

117 (@) Obtain” the®tranisfér funclion "of fthé! meelf@niddl System “Shown fn

Fig. Q. 11 a (i). Also obtain the transfer function of the electrical system

| shown in Fig Q. 11 a(ii). Show that the two systems are analogous
systems.

Rz
e MA—
(f {:——‘ R1 i
02
IL ClT jo
Fig. Q. 11 (a)-1 Fig. Q. 11a (11)
Or
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(b) Tor the signal flow graph shown Fig. Q. 11 (b) compute the transfer
function using Mason’s gain formulae and verify the same using block
diagram reduction technique.

Fig. Q. 11 (b)
12. (a) (i) Determine unit step, ramp and impulse responses for first order
system (9)
(i) Explain the effect of adding poles and zeros to a system on the time
domain response. (4)
Or

() () Realize PI, PD and PID controllers and determine their transfer
function. 9)

WWEDIRHS S

(a) The open loop transfer function of a unity feedback control system is

Sketch the Bode plot for the system.

by G(s)= ;
Eenbyiig s(1+0.55) (1+0.05 s)
Determine gain margin and phase margin.
Or
(b) The open loop transfer function of a unit feedback control is given by

G(s)= Sketch the polar plot for the system.

5
s(1+0.55)(1+0.05s)"
Determine gain margin and phase margin.

14. (a) The open loop transfer function of a control system is given as
K
Gls) H(s)= . Draw the root locus and comment on the
() ©) isz+4s+5§s
stability of the system.
Or

3 90467
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(b) Draw the Nyquist plot for the open loop transfer function

G(s)H (s)~———1————-—. Determine gain margin and comment on its
s(1+s)(1+2s)

stability.
15. (a) (i) Determine the state model of armature control DC motor and draw
the block diagram representation. (9)
(ii) Compare discrete time system with that of continuous time system.
(4)

Or

(b) (i) What is observability and controllability? How do you verify
whether the system is observable and controllable? (9)

(i) What is meant by digital control system? Explain the block
schematic with a suitable example. (4)

PART C — (1 x 15 = 15 marks)
16. (a) Design a lag compensator for a unity feedback system with open loop

transfer function, G (s)=—(——5—)—) such that the compensated system has
s(s+2

&

static velocity error constant K, =20sec ', phase margin is 55° and gain

margin i1s 12 dB.
- Or -
i own finolic. ©. 16 "G choosCe i
WW (i (l)r .1, t) ine t state @
b4

1

o l=Alee, (10)
T X3
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e H :‘:;,F tH
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Fig. Q. 16 b (i)

(ii) Determine the poles and zeros of the following systems

i:[_go ”19] x4 [?] r and y=[-17 -5 |x+ [i]r. (5)

4 90467

Available in /Binils Android App too, Check www.Photoplex.Net & Android App



http://www.binils.com/
https://play.google.com/store/apps/details?id=binilselva.allabtengg.release001
http://www.photoplex.net/
https://play.google.com/store/apps/details?id=com.binilselva.photoship

