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Note: 1. Answer any FIW {ull guestions, full question from each module.

ffi$ffiffiffi.wmM

Fourth Semester B.E./B.Tech. Degree Exgrinr{tion, June/July 2025

Control SYster11S;:
Time: 3 hrs. ',. --.:,,,i' Max' Marks: 100

BEC403

2. M : Marks, L: Bloom's level, C:

Moduld;'.Iirr M L C

Q.1 a. tifrbrences between

Control system and Closed Loop-Qg}i@l system.

Open Loop

:.,..,,:ir;t

4 L2 col

b. 8 L3 col

c. For the'hechanical system 8' L3 co1

ut
Q.2 a. For tho, m'dchanical system

equations and obtain its equ
method.

7 L3 co1

b. Draw the rilechanical model 4nd obtain the equivalent electrical network
for the system shown in fig.Q.2(b).

Ot f:- %

Fis.O.2(b)

-rcn

8 L3 co1
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c. With the help of neat diagrams and

elements of translational motion.
necessary equations, explqiq,lle basic

' L:lt:a.:,., ':.

5 L2 co1

Module - 2

Q.3 a. rina c(s)
R(S)

using Mason's gain formula for the graph Sii&n in Fig.Q.3(a).

Q.3(a)

6 I,3 co1

b. p66 !Q- usine bl*f,hi&am reduction techniq8ffithe block diagram
R(S) "4

shown in Fig.Q. '

PCT)

6 L3 col

c.

*ur,,,a;a' n
K2- Ct

,r Fig.Q.3(c);;
jia

8 L3 col

OR Y;
Q.4 a.

Fig.Q.a(a)

rules for the Fig.Q.4(a).

cCr)

8 L3 co1
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b. riro c(s)
R(S)

Fie.Q.a(b)

for the signal flow graph using Masons gain formula""
7 L3 col

c. ftow S,##
,f...,."0,,.,,

5 L3 col

Module - 3

Q.s a. @aveforms, mathematical 
-expressions and Laplace

transform expllfiir,tfie standard test inputsr,, '". '
', 1rr tl

8 L2 co2

b. A ,rtFffi,ptt is applied to tlrg"unitV feedback system for which open

" ""'' L G(S) = lf''";. 
Find : .i*,L,,

"9f,11nu*t 
tunctior s(s3"$ 

"*1?*,'.'j1. iis}".a' ,.,,'i) Its closed TF - .*; .., ,,,: :, r.,.t) lllSgloseqrr - ;irdi.\tt
ii) Natural frequency o(osciflations '(Dn' 

.,, 
{ i, *n'"

iii\ I)amnins ratio 'E' *,*sx}* '-i *so

l) ILD VIUD9(! r r' --. , -.. :, .ir,.,

ii) Natural frequency o(osciilations '(Dn' ,,,"{ \ 
*" 

-.,'"t::7;;;f**

iii) Damping ratio '(' r.n :, ' , Tiii) Damping ratio '(' r: ', ' , &
iv) Damped frequer{ffibscillations'c0d'r-."'+"'" ;,

6 L3 c02

c.

input

6 L3 c02

;'&- P oR
Q.6 a.

Fig.Q.6(a)

function d@Mng ratio, natural frequency
responsg'.,1f;"subjected to unit step input.

fl(r)

8 L3 co2

b. A system has 30% ovbffi*bt and settling time of 5 seconds for an unit step

input. Determine :

i) Transfer fuhcJion
ii) Peak tirn#(tJ"
iiD Output}6l.$ponse

8 L3 c02
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-

c. mite a MATLAB code to plot the response of a second ord$,',ir-tystem for

unit step input by considering wn : 5 and damping ratio f'.'{fp:2'
4 L3 c02

Module - 4 \.1'"P,. 1

Q.7 a. are the draw fun$$ ofHurwitz criteria? 4 L2 coz

b. ffi64s - 48 : 0. Find_tliti3number of roots of this

equation with positive real part, n tu,,r..,,:qlqry and zero real part. 
,., ',:...,',

8 L3 co2

c. @ magniqde"to-hdition in case of root loeus. 8 L3 c03

,**" s{ s' Ol-
Q.8 a. Write the p.ocedure fprffitructing root locus. ,iK''k- 

"

8 'r,2 co3

b. t2 L3 c03

Moduld- 5

Q.e a. For aibeithin control slstem.K
G(s)H(s)= s(ilrxs+lo)
Sketch the Nyquist Plot.and
stability. ,..;,jrl

enr --

hence calculate 6angc,of values

.*'r"
S* &9

of 'Kl. for

10 L3 co4

b.
,i'r K(l+ 0

Draw the Uoae 
911; 

for a system *r::.'@fl r##i,::ryJ14
.". \

Show that t$ft*;yetem is

the system is stable. (Unity
Find range of

/Ws.
.8ffi

02ss)

+ 0.0053) 
'

10 L3 co4

,'*&* #QB.rc$rrtA

Q.10 a.

d'y(t) . 4d'?y(t) 
,1F-'-;F--

Coiistnftt the state model. variables fo: ri-tystem described as

7 "d-

y(t) =5u(t)-.ry'xt.
dl*o,y
ai#j, ',i

.,

6 L3 cos

b; Find ttre state ttfoitffin matrix for ,

I o -llA=l 'l
L*2 -3J

8 L3 cos

c. Exptain the properties otikle transition matrix.
*{w3iw

6 L2 co5

*****

.ji

.4i:l*,,,r'
:t,,,.rl]$ti], 

I

'jj

-:::! l'
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