
USN

2a.
b.

c.

2tME72

(05 Marks)
(05 Marks)
(10 Marks)

(04 Marks)
(06 Marks)

Seventh Semester B.E./B.Tech. Degree Examination, Dec.2024/ Jan.2025
Gontrol Engineering

Time: 3 hrs. Max. Marks: 100

Note:1. Answer any FIVEfull questions, choosing ONEfull questionfrom euch module.
2. Draw neat sketches wherever necessary.
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Module-1
a.DefineopenloopSystemunddi,..',,ffiugesanddisadvantages.
b. Explain the requirements of an ideal control system (at least five).
c. Explain the following controllers, (i) PI controller (ii) PID controller.

OR
What are the key elements used in the mathematical modeling of mechanical system?

Explain the steps to solve problems on analogous systems.
Draw the equivalent mechanical system of the given system shown in Fig. Q2 (c). (10 Marks)
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Fig. Q2 (c)

Module-2
a. With neat sketches, explain standard test signals in control system. (10 Marks)

b. A unity feedback system has, G(s) = .oo!11 ') ,. . Determine (i) Type of system,
s(s +1)(s + 4)

(ii) All error coefficients (iii) Error for ramp input with magnitude 4. (10 Marks)

OR
a. With a neat sketch of transient response specifications, explain, (i) Delay time (ii) Rise time

(iii) Peak time (iv) Peak overshoot (v) Settling time. (10 Marks)

b. A unity feedback system is characte ruled by open loop transfer function, G(s) = -ly .s'+2s+6
Determine the following when the system is subjected to unit step input :

(r) Undamped natural frequency.
(il) Damping ratio.
(ii, Peak overshoot
(iv) Peak time
(v) Settling time
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Module-3 *$t . '
What is block diagram? With neat ,k.t.h*, 

"xnlain{W@hwing 
rules of block diagram

reduetion technique : /a:?
iO- n"a*ing blocks in series (it) Reducin$W&t in parallel

iiiil vr.tgi"iof t*o summing point tivl Vtovqidfrmming point behind the block 
Marlis)

Reduce the block diagram and obtain itt€-H tunction ffi ,t{$[ 
diagram shown in

Fig. Qs (b). ' $ ' 4 ?' (10 Marks)
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a, use Mason's gain rormula.
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Module-4 '

Investigate the stability of system using Routh Hurwitz ffiion having characteristics

equation, ss +4sa +12s3 +20s2 +30s+100 = 0. ;$p_ (L0Marks)

By applying Routh Criterion, discuss the stabilitV of tffiffi loop system as d'function of
I(fo; inl folo*i"g open loop transfer function : ,o\* *

EG:-D-- -:? (roMarks)

fis.
G(s)H(s) =G{)(t' +4J16) 

.

QB "rY -S
Sketch the root locus of the system wtrgsffin loop transfer functi9r,*lsrgiven by,

K\s^qJ
G(s)H(s) = 

,(. + 2)G + 4X, + 6) #^r.- 
"^&' 

(20 Marks)
Also comment on the staUitityq5Wystem- g*)

r\i Modute-S I
6b%ms b, Nyq"-isrcrite*iim- (0'l llarks)g a. Explain the steps to solpp$bTems by Nyquist critQ$@. (04 Mdrks)

b.DrawNyquist,,*,fuBH(s)=Gffisoca1culatetherangeofva1uesofK-pr-, s(s+2)(s+1$),*

ior xabilityaf 
#- 

(16]Iarkst

ro sk.t.kd: r",.,,,r,,.*K*T(s)H(s) =#+D
r'o #til p to t a't"-io'' 

E, ffi:: "", 
u.s*#?) 

nff;:"m'"" 
ver fr e quencv

comment onthe stabilit{&f,e system. 
^r5,* tr 

(20 Marks)
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