
\

Time: 3 Hours
lnstnuction:

Que.- I  (A)

Que. - 2 iA) Derive the state space representation cf a system r.vhose
expressett in the form of a differential equation given below.

dov  c l2v  t l v
+-1" ;+(+7Y = Y

Que.- 2 (A)

(.s + 0.25)

, R \
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Regular Examination April - June 2015
28E403 : Control System Engineerin g

Total Marks: 70
I Attempt all qrrestions.
? Make suitable assumptions s,herever necessar\?.
3 Figures to the right indicate fuil marks.

Section - I
The open loop transfer function of a unity feedback conirol system is t6l

G(s):  .3 ^
s(s + l )

I)etemrine the response of the closed loop system for a unit step inpr-it. Also
cletermine the rise time, peak time, peak overshoot, and settling time .

Fcr unity l'eedback systern having an open loop transfer fi-rnction 16l

G(s) = -Kls I-2) - Iv \ r '  -  
s ( - * l  +  7s2  +12,s )  j

i)ete mrine: (a) type of system (b) enor constants Kp, Ko, K. i(c) steady statc error
f l r l  r r r  i t  nq rahn l  i n  i nn r  r r

oR.
Quc.- I {A} Derive thc time response of tht: fcllowing second order systenj for step input, t6l

c(s) = -*3;- i
R(s) s2 +2(ro,s + t,t,;

Determine the position. veli:city anci acceleration error con$tants and the steady [{t]
stale effor for (i) unil step input (ii) unit ramp input (iii) unitjparaboiic input. The
open ioop lransfer function cf the unity feedback control syste[n is given below

G(s) =
s (s2  +3 .s+100)

(B)

dvnamics has been f5j

(B)
tlta dtz dttlt* dt' dt i

Using the Nyquist criterion determine the stability of the sVsiem whose open loop t6l
trattsfer ftinction is given as

G(sX{(s): . -3 ^^( s+1) (s+2)

The opel-loop transfer function of the unity feedback control bystem is

l6 l

,l
/ K B

F-- ti!jif'r-=l-

.,\rr - 
F(.r+ 1Xs' + oE j

I)raw the Nyquist plot and determine the ciosed loop stabiliryiby applying Nyquist

(R)

criterion.
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Que. - 3

Que. -  4  (A)

(A)

(B)

(c)

Attempt any three
How to close the Nyquist plot fiom s: +j0 to s - -j0?

What are the advantages of state space analysis over transf'er fl;nction analysis?

Find the inverse Laplace transform of the following function
4i

G(s) = --"
, r ( r '  tOo uq0)

What is closed loop system? Give two practical exampies'

Section - II

Obtain the transfer function relating to the C ane! R fbr given figure with help of

Mason's gain formula.

l { 1  
' -H r

For the system shown in below Fig'

(i) Draw the mechanicalnetwork.
(ii) Write tlie system equations.

Derive the equation lbr force-voitage analogy system
between ranslational and electrical quantity.

..r .1 , Hl u.* Xl. 1 ,
.l r5i

r : i i -* i  i  r ,r  i  Ijur1..,*[, .jrci"_ -,
: i  i  I  J  ie.i-lj'*-j i i-_;'.i gS r***-i

OR
Obtain the overall transfer function tbr the given block diagram by block diagram I8l

re<iuction method.

(D) t4l

t8l

r { } r

;;,j: /.4"- t

t4l(B)

Que.- 4 (A)

\
\
\

..\q
t :  \

1.:: \
:'.,:* \
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Que - 5 (A) Sketch the roor iocr.is

G(s) = -_-f --.----.,( -- 0ands ( s - l ) ( s + j )
sYstenl.

for r.rniti' feedback

detenriine the value of

controi system rvith t8l

K for marginaill, stable

(B)
Defiae the angle of departure for G(.i)//(s) = K(s + 2)

ancl locate t3j

m s-plan.
' 

{s + (i + r)} {.r + (l -7)}

Qu* - 5 (a) For the system having rJre ope'-iooo rr*xf;r, function

G(s)11(s) - l o
s ( s+ t ) ( s+5 )

Derermine the srab'irv 
",*:J':** b1'piofr.ing rhe Bode prot ofthe sysren.{B) What do yorl mean U,olaGurounce reJectlon abilitv?

Que - 6 Attempt any two
(A)  Determinethestabi l i ty forss+s4+ 

2ss +2sz +3-g+5 = 0 byRourh,scr i tenamet]rod, and mention ihat, how many roots are rn nght hand sicie c,f s_piane ?
Derive the system equation for gear train rnechanism.

(t l'ocate the poles and z.ros for the given tra,ster functicln,
G(s) =#S#A ' and also den'e the value of iransrlr firncrio* lbr s.-i

*l.t:ift,*?i-'tt 
fbr shifting a rakc offpcinr after a suinmi*g poinr nirir herp o1,

t8j

I3J

(B)

(c)
{{rJ

[61

END OF PAPER.
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