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Answer All Questions:-

PART A (10x 1 =10 Marks)

1. The fundamental component of a translationalhaeical system
a) Inertia b) Torque c) Mass d) Angulepthcement
2. Force- current analogy of velocity is
a)Flux b) Resistance ¢) Inductance d) \gelta
3. The time required for the response to reachstadwithin a specified tolerance band of its
final value is known as
a) Rise time b) Settling time c)Maximum oversh d) Peak time
4. State the type and order of the system
G(s)H(s)= 200/(s-20s+200)

a) Type — 0 Order -2 b) Type —1 Order -3
c) Type —2 Order—0 d) Type —2 Order—-0
5. Decade is known as an increase in frequencyfagtar of
a) 20 b) 10 c)8 d)5
6. The condition for system is to be stable in Nggariterion
%:1 blTiZ<1 c)%>1 d)%=0

7. The loop transfer function of a feedback consaiven by

_ k

G(S)s(s+2)(sz+25+2)
The number of asymptotes of its root loci is
a) 2 b)3 c)4 d)1
8. What are the effects of adding open loop pol®td locus,
a) System become sluggish b) Fapbrese
c) System is stable d) System becomstabte
9. What type of compensator is suitable for higigérency noisy environment?
a) Lag compensator b) Lead compensator
¢) Lag lead compensator d) Cascade comp@nsat
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10. What is the expression for maximum phaggin lead network

=1 1-x -1 14+
a)Q,, = sin —1_“ b)p,, = sin —
-1 1—- I | 1+
C)(pm = Sin T d)(ﬂm = Sin Tro

PART B (10x 2=20 Marks)
11. Define transfer function of a system.

12. What is Mason’s Gain formula?
13. What is the standard test signals employetirfee domain studies?
14. Distinguish between static and dynamic error
15. What are asymptotes? Define corner frequency.
16. What is Nichols chart?
17. State the necessary and sufficient conditibi&ath Hurwitz criterion, for stability
18. State Nyquist stability criterion.
19. What are the advantages and disadvantages t#atl compensation technique?
20. What is the transfer function of lag lead congagor?
PART C (5x 14=70Marks)

21. a) (i) Find C/R for the following signal flograph shown in Figure 1 using Mason’s

formula.
-Hz
R G1 G2 G3 C
O— -
1 2 3 4 6
-H1
-Hz
Figure 1
(i) What is feedback? Explain the effeatdeedback.
(OR)

gain
(10)

(4)

b) (i) Using block diagram reduction technigfied the closed loop transfer function for the

block diagram shown in Figure 2.

(10)
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(i) What are the advantages and disadvantages of dimggdontrol system 4)

22. a) (i) Derive thexpression fooutputresponse of a second order sys for unit step

input. (20)

(i) Derivethe expression fcpeak overshoot for a second order sys (4)

(OR)
b)For the unity feedback system with G(s——  Find the following (4+4+6)

(i) peak overshoot
(i) Settling time founit step inpt
(iii) Steady state error for an input(5+5t +5) fu(t)

23. a) ()What are the advantages of frequency respt (2)

(i) The forward path transfer function of a unity feadk system

Find the resonant peak;, resonant frequency and bandwidth of the closed lo

system for the following values of k (i) k = 5 (k)= 100 (12)
(OR)
b) (i) For the following system sketch the bode | (20)
G(s) H(s) =———

(if) Explain the correlation between frequency domathtame domain specificatis. (4)

24. a) ()The open loop transfer function of unity feedbagstem is given
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G(s) = i

T (s+2)(s+4)(s2+65+25)

By applying the routh criterion discuss the stapibf the closed loop system as a

function of k. Determine the value of k which wikhuse sustained oscillations in the

closed loop system. What are the correspondindlatsmn frequencies? (20)
(i) Describe the basic steps for the congaéion using root locus technique. (4)
(OR)
b) (i) Construct Nyquist plot for a feedbadatrol system whose Open Loop Transfer Function
is given by
G(s)H(s) ;(1325). Comment on stability of the system (7)

(i) Sketch the root locus for unity feedkaystem with open loop transfer function

G(s) = —

s(s2+4)

(7)

25. a) (i) Draw and describe briefly about lagadenetwork (5)

(i) Design a suitable compensator for s#ystem whose open loop transfer function is

G(s) = (5121) so that compensated system has an un-damped Ifadgizencyo, =3
rad/sec and damping rati®=0.5 9)
(OR)
b) (i) Describe the characteristics of lagde€ompensator. ) 6
(i) Consider the system shown below: 9)
1 k
R(S) Gb(s) > s(s+1) C(S)

Design lead compensator for this system to mediollmving specifications.

Damping ratio=0.7 , Settling time=%et
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