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3 hrs. ’ Max. Marks: 100
Note: 1. Answer any FIVE full questions, chon?wg'ONE Sull question fmrp cqch module.

Module - l M| L C
Q.1 Define control system with exampes, ‘Compare closed loop 3@ open loop | 06 | L1 | CO1
control systems. Q% i Y L2
,q; Yigs - % L3
For the mechanical system ghoWn in Fig.QI(b), write; the mechanical | 08 | L1 | CO1
network, equilibrium equ{&g\ns and obtain the clectucal network based on L2
F-V analogy. e \/ G L3
The force-voltage analogy of a mechanical system ls/shOWn in Fig. Ql(c) 06 | L1 | CO1
Obtain its analogous mechamcal’network ¥ A L2
o L 4% -
Q.2 Explam&hé cffect of feedbackoq,control systems 06.] L1 [ CO1
¢ PN L2
; % L3
; Wthe force—volgg‘ef analogous electncal network for the given| 06 | L1 | CO1
é’;“[é‘chamcal systenx: wn in Fig.Q2(b). , L2
P E
4 g \
4% \
‘ “ <t -,
.\ % Fig.Q2(b)
Derive the differential cquatlon governing the mechanical rotational system | 08 | L1 | CO1
shown in Fig.Q2(c), Draw the equivalent voltage and current analogy L2
circuits. £ L3
At
Q‘T‘w
¢
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Module - 2 L :
Q.3 | a. | Determine the transfer function C(S)/R(S) for the APXW 10| L1 | CO2
Fig.Q3(a), using block diagram reduction technique. "J L2
iy L3
ﬁgéb@) ’
'S
b. | Determine the overall transfer functxon using Mason’s gauhﬁ&rmula for the | 10 | L1 | CO2
signal flow graph shown in Flg Q3(b) ’ L2
¢ L3
N Fig Q3()
= “OR Y
Q.4 |a.|Find the transfer function by -reducing the bl?ck“i@gram shown in |10 | L1 | CO3
Fig. Q4(a). ( [%«? 3 £ L2
o ” H3—S == ~ -
1+ I 4 ‘e
pe) 1, 1,0 O
4 3 AW é«
5:“ i E_Jr /*’ 4 wd
& B Hg‘ -
g, : Eng.Q4(a) T
'/\q,v &
b. | Finds the transfer function by usmg Mason?s galn formula for the signal | 10 | L1 | CO2
/"ﬂow graph shown in ﬁ‘% Q4(b). y ‘ L2
L3
‘i V{
£ % i :
L) ces)
4‘“ —Hz
gy Fig.Q4(b)
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Module -3 P —
QS5 For the system shown in Fig.Q5(a), find the (i) System type (ii); Slauc error —08_| L1 | CO3
constants K, , Ky, K, (iii) the steady state error for an lg)put x(t) I+2t | L2
26 ces) L3
FigQ5(a) -
. | Find the step response c(t) for the system ‘descrnbed by o) 05| L1 | CO3
Cs)__4 o L2
R(s) s+4 { %ﬁ L L3
Also find time constant, rise tlmeféand'gcttlmg time. A%
Wp/ e
. | Derive the equation stead%tate error of simple closed Joop system. 07 | L1 | CO3
L2
g ‘ "\ *;,‘,
| N 4 L3
N OR ; .
Q.6 Given a unity fecgbgck)system with R 06 | L1 | CO3
. 20004+ s) A L2
G(s)= ——‘—“ R L3
3, (2 w+5s)(4+5) )
(1) typc of system? = ' -
(ii) Fing Static error coefficients. 'f*i) ‘ «%
(iii) Find steady error if the input 1?“‘5r(t) 40 + 2t + 5t
¢
. | Write the general block dlagram of the following and explam 06| L1 | CO3
(i) PD type of controllers, . (i) PI type of control]cr i L2
o L3
Derive the response<qf an under damped ée‘é’:o“nd order syster for unit step | 08 L1 | CO3
input. Q,S" Ko Y L2
' o Y L3
Module — 4
Q.7 Mention )I,x\m1tat1ons of Routh’s cntenon 04| L1 | CO4
N y L3 (
s Dete e the range of K for wluch the sysxem is stable such that a unity | 08 | L1 CO4-
- K(s+13) .. , L2
4 E%ack tem hasdG(s) = ———— -
cgeiback Sysie ﬁﬁ' D) L3
using RH cntcrxon Iso find closed,éoop, poles more negative than -1
& / f 4}/
Check the stabxhty of the glven “Characteristic equation using Routh’s | 08 | L1 | CO4
mcthod L2
$8+2¢° +8s* +12s +;({é??+]6s+16—0 L3
OR
Q.8 Sketch the completeRoot locus of system having 08| L1 | CO4
K L2
G(s) Hs)
(6 Ho)= “'%( +5)(s+10) i L3
. | Sketch the ggmplete Root locus of system having 12| L1 | CO4
Gl = —— L2
s(s+1)(s+2)(s+3) L3
s
S 3 0f4
W\ Y
"«’X:X'-i.
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Module — Ma' P S
Q.9 | a. | Draw the Bode plot for the open loop lrunsfcr function opu Qem i8 10 | L1 | CO5
Gts) = K(1+ 0.2s)(1 +0.0255s) L2
$*(1+ 0.001s)(I + 0.005s) L3
Determine that the system is conditionally stab& %a the range of K for
which the system is stable.
[N ‘50
b. | The transfer function of a system is Y Y /"\’Q— 10 | L1 | CO5
K %J‘ Aoy, L2
s(s+ 2)(s+10) s
» Sketch the Nyquist plot and hcr;.c“ c@,]culate the range of %@ of K for
stability. N %
[ _OR
Q.10 | a. Obtam the state modeé f the network shown @10@) assuming | 10 | L1 | CO5
Ri=R:=1Q,C= 3 SMF, and L= L2
L3
Fig Q10(a) ”’»Q$
Obtain the state transition, matnx for the state ‘«me”dﬁ%whose A %tgl 10 | L1 | CO5
given by g, %m L2
o ¥ 14 L3
0 1 4 o™ “
A= S, %, Q
AN e ZAN
“ Yy .
P * % :E?*?:i: s
9 ¥ ,
.3&%}; . P N %t
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