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Sixth Semester B.E./B.Tech. Degree Examination, June/July 2025
Gontrol Systems

Time: 3 hrs. Max. Marks: 100

Note: 1. Answer any FIW full questions, dhoosing ONE fuU question fro;m each module.
2. M : Marks , L: Bloom's level t{: Course outcome*

,,iV[sdule - I M L C

Q.1 L. Construct mathematical mode$,for the mechanical
Fig.Ql(a). Draw electriodr{uivalent network based
analogy and force curreaf4{ufiogy.

system shown in
on force voltage

f*, F)

rieQl(4

t2 [,3 COI

b. Derive the'transfer function of arifts{ure controlled DCiffiiitor. 8 L4 col

OR
Q.2 a. Distinguish between open l6bp and closed loop systems with examples. 8 1,2 col

b. For the mechanical.ti,anslation system as shown is Fig.Q2(b). Draw the
electrical network,based on torque current and torque voltage analogy.
Write its per.for-maflce equatisns. 'i',,,,:r ',,,

kr ld-L v

"6m, wi''1ll'':';' - 
,,r.q,6;

t2 L3 col
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Module - 2

Q.3 a. Obtain SP uring block diagram reduction rule.
R(s)

8 L3 c20

b. Determine transfer functioii {6(s)/X1(s) using Masop.'s;gain formula for the
signal flow graph sho ig.Q3(b).signal flow graph showrq$ig.Q3(b).

Fig.Q3(b)

8 L4 co2

c. Define:
i) Source and sink node
ii) Loop and forward path.

4 T,2 co2

,*e. OR
o.4 a. Explain:lV[ason' s gain formw.tiruirldic ating each tenn. 4 L1 co2

b. Illustrate how to perfont*tTBrfollowing cgfJrection with block diagram
reduction technique.
il - Shifting summirrg point after a block
'ii) Shifting take Off"point ahead of a block
iii) Blocks in parallel.

6 L3 co2

c. Determine the transfer tunction !!s?o1u system shown in Fig.Q4(c).
R(s)

Fig.Qa(c)

10 L2 co2
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Derive an expression for rise time and peak+ime for a second order system
excited by a step input (under dumped case).

Check the stability of the given
criterion.
St + 6s4 * 3x3 +2s2 +s + I = 0.

equation using R -

A second order system is given uv $* = -J-, find rise time, peak'R(s) s'+6s+25'
time, peak overshoot and settling time for 2o/o tolerance.

Explain the difficulties encountered while assessing the R - H criteria and
how do you eliminate these difficulties with examples.

A unity feet}back control system has G(s) =

criterion. find the range of K for'which
determine the frequency of oscillatiorrs.

K(s + 4)
using R-H

s(s+l)(s+2)
system ,o 69.r stable and also

Obtain an expression for
to unit step input.

se of the fr$t (ffier system subj.'octed

A unity feedback system the dpen loop transfer function is given by :

G(s)=+
s(s + 2)(s' +6s + 25)

i) Sketch the root locus for 0 < K S m

ii) At what value of ' K' the system becomes stable
iii) At 1[is.p!int'of instability dBtermine the &equency of oscillation of

system.

A unity FBCS with

using bode plot.
s(s+2Xs+20)

Find gain and phase margin

Derive an expression for resonant peak and resonant frequency for a second
order systern.
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Module - 3

OR

Module - 4

Explain the terms,given below with respect to root locus :

i) Break away point
ii) Asymptotes .'i :

iii) tntersection of root locus b'ranches with J* axis.

OR

..r1
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Explainthestepbys@

Compute eAr.

in the concept oT
State variable 'l:
State veCtor ::'tir. :s"

State space
State trajectory.

Module - 5

Explain PID controtte arrror ofme sysrcn _
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