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Note: 1. Answer any FIW full questions, choosii_g ONE full questionfrowr,#e,lch module.
2. M : Marks. L: Bloom's level. C: Cdl:rxedutcomes. "

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

Modutrb*- I M L C

Q.1 L. Define control system with exampleq.'C.6mpare closed loop and open loop
control systems.
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b. For the mechanical system ,qhffin in Fig.Ql(b), wlite'rthe mechanical
network, equilibrium equdtlqris and obtain the electricel''network based on
F-V analogy.
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c. The force-voltage analogy of a mechanical system is:sho*n
Obtain its analogous mechani.gal*hetwork 'fl";l1l,'11:"

Fig.Q1(p).
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Q.2 D. Exp ffect of fee::ffiff ontror *'*:". 06 LI
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b. network for the grven
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c. Derive the differential ecilltrfron governing the mechanical rotational system
shown in Fig.Q2(c]. Eraw the equivalent voltage and current analogy
circuits. *,,#i+.
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Module - 2
co2S)/R(S) for the

Fig.Q3(a), using block diagram reduction technique' 'Q.3

co2
Oetermine the overall transfer using Mason's gain

signal flow graPh shown in F
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Pina tne transfer function
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cozin formula for the signal
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BEC4O3
Module - 3 .![ih,
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Q.s a. For the system shown in Fig.Q5(a), find the (i) System tlpe (ii) Static error
constants K, , Ku, K (iii) the steady state error for an i*q,#",ffi :3 * 2t.
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b. Find the step response c(t) for the system Hg&ribed by
c(s) _ a

R(s) s+4
Also find time constant, rise ling time. *idliilli:l '
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c. Derive the equation steadysta& Srror of simple closed lbqp system.
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OR
Q.6 a. Given a unity i'system l$ith

s) rl.u+ri I^/ \I il e I : 
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(r) Whar"'fs*fhe type of system? ,*,'.:"*
(ii) Fif,{,ffiatic error coefficients.. "" , '*
iiiO rina'"ffieady error if the input }g'u(O :40 * 2t + 5P -'
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b. Write the general block di of the followingrqd ckplain :

(r) PD type of controlley..ffi:r (ii) PI type 
-o,,QlwrJi$ller

:
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c. Derive the responseroffln under damped $e@d order systemsrunit step

input. ,.,i::iT,*' I ". 
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Q.7 a. Mention litfitations of Routh's dite*ion.
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b. Dgterrhine the range of Kffi}i.h -tf sy$pu*.is stable such that a unity
-r.r".: .>., i.' K(s+13)
f&ilback svstem has,G(s) : --s--j-I-
' - ' o+l *i' s(s + 1\(s + 7)
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c. Check the ffiltty of the giveffLdharacteristic equation using Routh's
method.

s6+ 2ri + 8sa + l2s3 + 20s',+ 16s + 16:0

08 L1
L2
L3

co4

OR

Q.8 a. Sketch the completqRdttt locus of system having

flt(s+s)(s+10)
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b. Sketch the ponslete Root locus of system having
-.",i3'. K

GffiryTt(s): ' '

+,#'tr" s(s+lXs+2Xs+3)
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K(1+ 0.2s)(1+ 0'025s) u *l* '

G(s) = 3; n nn 1-\//1 r n Ao(c'\ ,." o",iu\D'' 
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Determine that the system is conditionally stab,!;$W the range of K for

which the system is stable. *b "i...,"

Thelra tion of a sYstem is
k

G(s) H(s) = 
G;TG;-,,)

the range of ,vafiffiSbf K for
Y:1$ti"'1sSketch the NYquist Plot and

stability.

cosQ10(a) assuming
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network shown

,andL=lH.
Q.10

Obtain the state transiti
given by - 'i'*r"tls$
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