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Max. Marks: 100

(05 Marks)

(05 Marks)

(10 Marks)

Fourth Semester B.E. Degree Examinaiion, Aug./Sept.2020
Gontrol Systems
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Note: ln sw er any FIVE full questions, choosit g...ANE full qaestion from.each module,

Draw the general block diagra-. of *ic controlsystem and explain.
Show that the two system shown in Fig Ql(b) are analogous iystems,

la.
b.

Time: 3 hrs.

^ffiat#r-^'

.i " ,,, .,,,.,,.,.,.,.,,,

oR ,. ,"
2 a. Obtain the transfer function for the bloek diagranl shown in Fig Q2(a). Using block diagrarn

reduction. 'i'

c. Obtain the Force-current analogous electrical network for the mechanical system shown in
Fig Ql(c).

l=x,

Fig Q1(c).,, (10 Marks)

(10 Marks)

Obtain the tansfer function of th-e..system shown in Fig Q2(b). Using Mason's gain formula.
Fig Q2(a)



3a.

b.

c.

Obtain the time
response.
Derive an expression
step input.
For the system shown in
25o/o and the settling time

, ';; 118C43

Module-2 ,', ..."",,,,

response of u fi.rt o-.d.r-ry.tem su.bjegt'ed to unit step input. Plot the
(06 Marks)

for Peak time to of an under damped second order systems, subjected to
ir, : (06 Marks)

Fig Q3(c), determine K and T so that the maximum;:,";; 
,ffi:is 3 seconds foi a"'59./o tolerance band when'Sr

L

4a.

b.

5a.
b.

Fig Q3(c) (08 Marks)

.

Obtain the steady staie error e,. of Type - 0, Type - 1 and Type - 2 systems for standard
(10 Marks)

mputs.
:,:1. :ij: " ,U,::,,,rtj. K

A unity feedback system is characterized by an open loop transfer function G(s) =qrr v'v' 
s(s + 1 o)

Determin6lthe'gain K so that the system will have a damping ratio of 0.5. For this value of K

a.i.r*i"".t"ttllng time, peak overiiiOot and time to peakovershoot for a unit step input'- (I0 Marks)

Module-3 ,,

Define Routh,s stability criterion. Describe the necessary conditions fo.f stability. (10 Marks)

The open loop transfer function of unity negative feedback control system is given by'

K
G(s) = -_---.-\-' s(s'+s+l)(s+4)
i) Using the R'6a1ih's criterion, c_alculate the range of 'K' values for the system to be stable

iii Deteininethe value of K which,causes sustained oscill*ions in the closed loop system'

what isthe corresponding,frequency of sustained oscillations? (10 Marks)

OR
erion and Magnitude 'btiierion of Root locus' Fora. State Angle crit 
__
K

C(s) = H(s)---j , find whether s : -0.75 is on Root locus or' 's(s+2Xs+a)

criterion.

b. The open.''loop tr'ansfer functibn

Sketch the complete root.:locus.
jw-axis. , ' ,'

'r Module-4
7 a. Derive an expression for Resonant Peak M, and Resonant frequency W.

system in frequency response analysis.

b. Sketch the Bode plot for the system havingG(s) = 
#h

of a control system is given bY G(s)

a system with

not, using Angle

(04 Marks)

K
s(s+1)(s+2)

Find the critical value of K and location of roots on
(16 Marks)

for a second order
(08 Marks)

(12 Marks)

Fig Q3(c)
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8a.
b,

c.

9a.
b.

c.
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Explain the concept of Polar - Plots by consideringt"${1grple RC filter circuit. (10 Marks)

State and explain Nyquist criterion (05 Marks)

Write a short note on Lead compensator' .:d.,it (05 Marks)

j*,a,,,,,,.. 
.,r,M 'qJe-s ;;',',,: "

Draw the block diagram of a typica|qygBm with Digital controlleSantJ explain (06 Marks)

What is uniform sampling? M6nf[qh,,,th" circumstances that lead to the use of sampled data

control system. ia,:,,::,!. i: , * :: (06 Marks)

Define siate and state variaQ.le,.Qompare the transfer fumsn approach and state variable

approach of analyzing contto&yitem. j * (08 Marks)

,""r,- ,,i" 
tl' * 
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OR

obtain the state nrodel;f the mechanical system.,shown in Fig Q10(a).10 a.

b.

I--+ rr-ttl.r11.

++ vL+)

,,,,,,.r"""r'',,,J fue,D fM *tt+)
'r 
n; l.riwr

(10 Marks)

(10 Marks)
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