
l ffiffi,=#
tE::,' l1::'

,*[T * 
18EE61

' 
* * **"

Sixth Semester B.E. Degree Exa4rlrrfrtion, Jan./Feb. 2023
Control Sys,tdlns e,u.
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3 a. Define the following terrns related to sigual flow graph:
(i) Forward path
(ii) Feedba.k ffiSH,:
(iii) Self loop
(iv) Source n$de. (04 Marks)

,.,.. ,-,,t '',t 1 0f 3

Fig.Q2(c)

Module-2

(07 Marks)



188E61

f+*ed-b. Obtain the transfer function for the block diagram stL@$f{tr Fig.Q3(b) using Mason's gain

formula. *ru;

c[s) ii

',i:r:

c. Find the transfer function

Q4(b)
Fig.Q4(c),

Fig.Qa(c)

(ii) Stead5astde error when the input is (t) : 40 + 2t+ 5*.
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4a.

b.

the transfer

(08 Marks)

(08 Marks)
tunction CG)/R(s)

.

de!ftimine

c(s)

' Module-3
5 a. Define and derive the gxpiession for (i) Rise time (ii) Peak overshoot of an underdamped

second order conlfrfuystem subjected to step input. (08 Marks)

irrl: ,,30(1,1?) . , find (i) The static error coefficientsb. An unity feedbftk"tystem has (
s'(2 + s)(4 +s)

(08 Marks)

(06 Marks)
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(i) The range of k that keeps the system stable. ,,=,r..-l 
j,l*'

(i1 rn. value ofk that makes the iystem oscil$te-. 
;l

(iii; fn. frequency of oscillation, when t is;;tio Se value that makes th3.1Vste 
ffi,#X,ft,

J:#*,qffi" {;*+"
a. Explain Routh-Hurwitz criterion fortd#reiflhthing the stability of the-sptem and mention its

limitations. ,* T+ -.",.,. (06 Marks)

b. Find the range of k for which +d#.,.Wr", whose characteri$idffiuation is given below is

stable. ^ " 
+n

F(s) = s3 + (k + 0.5)s2{+'ffi+ 50 -' 
(061\rarks)

,:'; .if" 
r.) = 50 . findrfuc. For an unity feedback syffi,with G-:'"--- - \/ s(s+5)'r"

(i) Percentage ovefhffi''forunit step input .. '*'

(iii) Static error Sbgffibients

ii"j i,""ay y4ffffir when input is (t) :Sn@"+t + z (08 Marks)

,,#'"''*' Module-4
a. Sketc!-be f'tot locus for unity fee.$ffift having ,;'

* k(s+l) x* " . *n"t

G(s)= .1.+a@Izr+a , * 
""'' :

Determine the range of k &t&e system stabilityw'.'qs ' .1..* (14 Marks)

c. For a unity feedback system, G(s) = , 
u,(?J1l ., ,*,8

s(s+1)(s+2) fuF.:
, ,11

b. Define the following teEffi#"' .,,.,. &,,,".'*/

(i) Resonant p"uk 
" (iiffisonant frequenpji''\6iii1 Bandwidth '. . (iu) Curoff frequency.

Eir" ury two correlati$h b"ttn""o time-an&fuuency respoqs6r*&' (06 Marks)

. t", k.

a. Construct ttt"uF-6 plot for u 
"r..i,Y 

fet&ack control sVstem with

G(s)r r;-=:=--= e@l ,.-i i:6$t.

9a.

(iu) pt ut" t"argln. Com the- stability'q#',+ (l4 Marks)

u.-.f,hhn" the fol6wins qpffiied to bode plrq*{- 
.

, Gain margi" 
U,,, 

f ft ase margin 
. 
(ii+i Cain cross over frequency. (06 Marks)

'liir;'i' 
ai

q:l 'L

Sketch the Nyquist Plot
"1

function G(s)= ---
s(l - s)

1q'q'51s + 2X' + 5) -#**
Fird ffi,tD Guin 

"rorsor.$u.ffiffi.rry 
(ii) Qain margin (iii) Phase crossover frequency

/:,,\ DL^-- *o*-;- f-^-r.rn i.rn the stahilitv-.,,,' (14 Marks)

control system having the open loop transferofa

b.

Detetinine the stability of the system using Nyquist stability

(14 Marks)
(06 Marks)

(08 Marks)
(08 Marks)
(04 Marks)

{.{.*tf*
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OR

10 a. State and exphi{ffiauist stability criterion'

b. Explain the P-IC,flntroller on a second order system'

c. What are the.Iimitations of single stage phage lead control?
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