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Ay PART — A - ,
Define and co \”pare open loop control system with closed loop control system with an

(@
blank _,les.
50, will be treated as malpractice.
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\I* ourth Semester B.E. Degree Examination, Dec.2017/Jan 2018
N Control Systems ™

Note: Answer FIVE full questions, selecting .
at least TWO questions from each part. -

b. Obtain the dlfferentlal equatlon for the Fig. Q1 (b) shown m I*lg Ql (b).
// /// L \

Fig. Q1 (b)
Obtain the differential equation descrlbmg the system shown in the Fig. Q1 (c) and also
sketch the electrical circuit based on, ( (1) Torque voltage analogy

. Define the followmg terms
- (1) Self loop (11) '\onie

\

2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+8

VB2

(iii) Branch

(1v) Feedbackv‘io&pf :

Qa

Ha

|

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining

|

(; Max Marks: 100

(i) Torque current

Fig. Q1 (¢)

Fig. Q2 (b)
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c. Fmd the overall transfer function by using Mason’s gain formula for F1g Q2 (c) shown

bf:iow, ) (08 Marks)
s Gz3l—— ) :55
GQof—>%0— G4 &
Ha Ml
Fig. Q2 (c)

3 a. Explain the following tlmé omain specification of a 2‘“d orcjer system,
(i) Rise time (ii) Delay time (iii) Peak time. ~/(iv) Peak overshoot. (06 Marks)
b. For a system shown in Fig.. 03 (b), find the valu / ‘of ‘A’ such that damping ratio is 0.5,
determine the values of Tr, Tp, Mp and Ty in the, u M‘tep response. (08 Marks)

R(s) | Y, ’u@. 1 &)
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T Tie S
For a system shown in the F1g Q3 (c) below determme steady state error for a unit step
input given to the system. . (06 Marks)
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Fig. Q3 (c) o

Routh HﬁrWitz criterion?

b. EXammc the stability of Routh criterion s° +s* +2s® +2s* +3s+5=0.
c. / F h\, open loop transfer function of a unity feedback control system is given by, «
AN : K " (u
G(s)H(s) =
s(s+1)(2s+1)(Bs+1)

Determine the values of ‘K’.
(1) For which the system is stable.

(i) Which will cause the sustained oscillation in closed loop system and frequency of
sustained oscillations? (08 Marks)
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‘, PART —B <
a “What is Root locus? State the different rules for construction of root loci? ‘:’ ’(08 Marks)
K
For a umty feedback system G(s) =———————. Sketch the root locus showmg all the
N s(s+4)(s+2) o &
detalls an it) . . (12 Marks)
State and cxplain Nyqu1st stability criterion. A (08 Marks)

Sketch the I“iqust plot and comment on closed loop stability of a sXstem whose open loop
transfer functmn ,

G(s)H(s) =

G (12 Marks)
s(s+2)(s D
Define the following t\é:snns‘;\" . AV
(1) Gain cross over frequency (i1) Gam margm
(iii)  Phase cross over ﬁ'equency (iv) Ph&sc “margin (08 Marks)

A unity feedback control system has G( )= _L . Draw the Bode plot. Determine

s(s + 2)(5 +20)
e/stabthty (12 Marks)

GM, PM, o, and o, . Comment oj

Define the following terms:
(i) State
(ii)  State variable
(iii)  State space 5 ()
Obtain the state space rcpresentdtl(m Df the Iollowmgtsystem given by,
Y(s) 2(s+3) W ~
U(s) (s+D(s+2) /
Find the partial fraction of it.. > (07 Marks)
Obtain phase variable mpresentatlon for a system Whose transfer function is given by,
Y(s) 6s* +4s’ +3s+10 :

u(s) s® +8s® +4s+LIj},,

(06 Marks)

(07 Marks)
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