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2a.

(08 Marks)
Draw the equivalent mechanic_al system of the given system. Hence write the set of
equilibrium equations fopt,{1tra16
(F-V) analogy. I'Refer E igQ,}:(b)l

[d obtain electrical analogous circuit using Force-Voltage
(F-V) analogy. I'Refer IligQ,}:(b)J

-.",,= ll,;is 
,,,-t.,:..".

Define control system. Classiffioftrol system and explain.'rt"-"
Draw the equivalent mechiintral svstem of the siven svstem

1C4""
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Find the transfor"'fuhction of the sys.tem

the transfer funcfion. tqr,;the transfer flmcfion.
in Fig.Q2(a). Obtain impulse response from

,;;,'J{,-, 
t'

3 a. A unity feedback system"h,as. Gls; =

(i) Type of the syste.rr
(ii) All error coefficients
(iii) Error for.r input with magnitude 4.

b. Derive an expi€-,$ion for error in steady state for following inputs:
(i) Step 

,0.. 
(i*) Ramp

,=.,.,.,{ilTI,.
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-,,,,,,t,;1

. Determine:
s(s+1)(s+4)
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4 a. For a closed loop transfer function 
., ,

G(s) = = 
25

s' + 6s + 25 ':r.r;,i.,.i:'l'

Considering step input, determine: (i) Rise time (ip Pe time (iii) Peak overshoot error
(iv) Settling time (10 Marks)

b. Investigate the stability of a closed-loop systefi,;1ryhose characteristic equation is given by

so +2s3 +3s2 +8s+2 =0. (l0N'larks)

5 a. Elaborate the corrections between time domain and frequency domain'tpicifications.
(06 Marks)

':ir.-sltEl.EEFr

State and explain Nyquist'stability criterion.
Discuss the stability of ihe'system using Nyquiqt.eriterion for a

transfer function, G(s)H(s) =
l0

s'11+ 0.25s;(1 + o,5s)

"Evaluate the observability of the system.

With reference to flre root locus. Explain hew,:to find the following quantities:
(i) Angl€s.and centroid of axymptotes
(ii) Break away point
(iii) ;fur,_tprsection of root locus wjth',ffiginary axis #"-.', (06 Marks)

Draw tllE approximate root lociiffiiagram for a close(ltloop system whole loop transfer
^t1

function is given by G(s)H(s) = ,---3 ^ . Comment on stability. (14 Marks)
s(s+5)(s+10)

Sketch the root locus plt*,for all values of Ktnging from 0 to oo'for a negative feedback

b. A unity feedback control system.Iihs G(s)H(s) = , .;5 ,r,"Draw the Bode plot and

v- :::

find the value of 'K' for whic,hetfiE;system is marginally stable. (14 Marks)
,::' ,;i['r'

7a.

8a.

b.

(05 Marks)
system with open loop

(15 Marks)

(08 Marks)

(12 Marks)

(08 Marks)

b. For a given linearlllhynamic time inVariant system of order o : 3, is represent by

[o I o l[,,-l [o 1l

i(t)=|0 0 I 
ll 
., 1*lo ol,

L0 -2 -3lL*,J [t 0.j

Check the conhollabilitf'qf his system.

10 a. Explain the properti", of .tut" transition matrix.
b. Consider a coqt$J;Sr3tem wjth state model

[*,-]_[o rllx,l l-ol [.,tol1_;-01
L*,]=L-, -rll.,l.Lr]'' [.,10y]=[r!
Computiiihe state transition matrix and therefore find the state response.
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