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AI/IC 04 5Oz-CONTROL ENGINEERING)---
(2004 Admissions)

Tif : Three Hours Maximum : 100 Marks

Part A
' Answer all Ercstinns.

I., (a) Write Force-Torque-voltage analogy table.

(b) State principle of superposition.

(c) Draw time response of a second orcler und.amped and underdamped system when excited rvith
. unit step input.

.. (d) Distinguish between absolute stability and relative stability.

4(e) Draw the asymptotic plot for G(s) H(s) = s (t + 
'js). 

"

(f) Defrne and terms gain margin and phase Margin.
(g) State and prove Cayley Hanilton theorem.

io r oliqlfol
(h) Given r=l 0 0 rll', l.lol" and y=[l

L-u -n -ulL,,j Ltl
controllability.

(8x5=40marks)
Part B

UNlr I
U- (a) Draw force-voltage and force current analogus circuit for the mechanical translation systerrr

given below in Figure.
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(b)

2

Derive the transfer function of a field controlled DC senromotor-

UNn II

Sketch root locus forthe open loop transfer function G(s) H(s) :

(i) value of ft for marginal stability.

(it) Range of fr for system to be underdamped.

(i) Peak overshoot-- Go/o

(il) Peak time = I second

(iii) Steady study output = 0.b radian.

I)etermine the values of J, /and &.
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III. (a)

Or

-s(s + f) (s + 3)
Deterreilr i

i

Use N1,'quist criterirn to

,l

(b) A second order svstem is represented by transfer function ffi = F# where e b
regular displacement, T is applied torque, J is moment of inertia, /is viscrlus fiction coeffr:btt
and /r is rotational spring constant. A step input of 10 Nrir is applied. to the system a'cl thp t*
results are :

IV. (a) Sketch polar plot forG(s) H{s) =.:

for unit step input with r(0) =

UNlr III

6

b(k + lxs +1)' Find gain margin and phase margin.

.Or

A system has open loop transfer funcrion c(s) HG) = G #fi}
determine range of lr for which closed loop system is stable.

Ur.rrr [V

V' (a) Use Cavlev Hamilton theorem to find state transition matrix ar o = |- : 
-] 
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