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Sixth Semester B.E. Degree Examination, July/August 2022
Control Systems

fime: 3 hrs, Max. Marks: 100

Note: Answer any FIVE full questions, choosing ONE full question from each module.

Module-1

Eoooas Wrte the comparison between open loop and closed foop controb systeny with example.
(06 Marks)

b For the mechanical svstem shown in Figo Q1 (b). Draw the clectrical equivalent network

based on torque-voltage analogy
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Fig. Q1 (b) (08 Marks)
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¢ For the electrical network shown m Figo Q1 (¢), obtain the transfer function '\7“ .
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: Fig. Q1 (¢) (06 Varks)
OR

displacement and
(06 Marks)
Q2 (by. Draw the

2 a. Define Transfer function. Also derive the transfer function relating
excitation voltage drop for the armature controlled D.C.motor.
= b, Obtam the mathematical model for the mechanical system shown in I'ig

clectrical equivalent based on - analogyv.

F1g. Q2 (b) (08 Marks)
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Write the torque equation of the gear tram shown m g, Q2 (¢). \
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Module-2
. . : . : C : C(s) R
Using block diagram, reduction techmgue obtam transter function R whose Diock
(%)
diagram shown in Fig. Q3 (a).
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Fig Q3 (a) (10 Marks

b, Draw a block diagram for the clectric circuit shown in Fig:o Q3 (b) and henee evaiuates
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b.

Transter lunction,

Using Mason’s gain formula determine the Transter function of the given signal Tow
shown i Frg. Q4 (a).
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using block diagram reduction techniques.
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Fig. Q3 (b)
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Fig. Q4 (a) (10 Marks

A system s deseribed by the following set of Timear equation. Draw the signal flow craph

and obtaim the Transter function -
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Module-3
Detine time domain specttications of the second order system with diagram. (05 Marks)
A unity  feedback  systemy is o characterized by an open loop  Trunsfer Function

Gis)=-—-——_ Determine the gain "K7, so that svstem will have a damping ratio of 0.5,
sts -+ 10)
For the value of Ko determine the settling time, peak. overshoot, time 1o peuk overshoot for a
unit step mput. (07 Marks)
Open loop Transter Function ol a unity feedback svstenm s given by G(s) - . owhere
(L TS)

Koand Foare positive constants. By what factor should the amplificr gamn "I be reduced so
that peak overshoot o unit step response of the svstem s reduced trom 739, 10 23%.

(08 Marks)

OR
A certam feedback control svstem s described by the followmg Transter Function.
Gi{s) = =) = 1 Determine order of system. Tvpe number. Steady state

S5+ 2005+ 30)
crror co-ctticients and also determine the value of K to himit the steady state. Frror 8 unit
due o mpuat reo s =100 3o _ (05 Marks)
For the characteristic equation given below. Determme the number of roots of the
characteristics equation m the REUS of S-plane
+35T 08T R H 0y e 4 =0 (07 Marks)
A unity feedback control svstem s characterized by the open loop transfer function.
Ki(s+13) -

Gisy S Using RO erteria (1) Caleulate the range of K for the system 1o be
sis+ s +7)
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stable (i Determine the value of K which will cause sustained trequency of oscillations in
the closed loop svstem: What are the corresponding oscillation frequencies? (08 Marks)

NModule-4

. _ N ..
Draw the complete root locus plot for the system G(s)H(s) = — —————-—- Find the range
s(s -+ (s +4)
ol KL so that damping ratio of the closed loop svsten is 0.5 (10 Marks)
. . . . K
Draw the complete root locus for the svstem with Ges)H(s)=— —
s(s 0+ 0)(s 45 - 13)
Comment on stability. (10 Marks)
OR
Fhe open loop transter function of an unity feedback s Gis) = ( —— (1) F'md the value of
s{s +1)

K7 and "o’ So that resonant peak = 1.04 and resonant frequencey = 115 rad/see (i) for the
value of TK7and “a” found i part (). Caleulate the setthng tme and Bandwidth of the

svstenu (06 Marks)
Drany the Bode plot for the system having.
. 10
G~y - S Hs )y =
S(E= 000+ 0.3%) .
Determine the (1) Gam cross over frequeney (i) Phase crossover frequency (i) Gain
margim vy Phase maram. (08 Marks)
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tind the open loop transter function ofa syster whose approximate plot s as shows
Q8 (0.
& i
e, Q8 1) (06 Mk
Module-5
«
The open loop transter function ot a control <wstem is GEs)HHS) S
s(s - 2 T
the Nvquist plotand caleulate the value of K. (10 Marks

What is controller? Explain the effect of P07 PLand PID controller of @ second ordc
(10 NMarks:

systen.
OR
L xplain the step by step procedure of Lag compensating network. (10 Marks
Design a Lead Compensator for a umty feedback system with an open loop transier ATTRS TR
Ciis) o — for the spectfication of velovyerror constant I, T2see and
s(s+h
margin as 40 . (10 Marks)
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