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N.B.:- (1) Question no ONE is compulsory.
(2) Attempt any THREE quesrions out of remaining questions.
(3) Assume suitable data if necessary and justify the same.
(4) Use graph paper and semilog paper wherever necessary.

QL Answer any FOUR from the following questions.
a. Functionally, how do closed-loop systems differ from open-loop sys 5
b. Find the transfer function, X(s) / F{s), for the system of Figu - 5
¢ X
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c. Briefly state and explain the Nyquist criterion. & 5
d. How to convert a system representad in staté,space:to kl:r'a'_tr?sfe:r function, 5
r charagteristics from Bode plot? 5
Q2a) Y f the circuit given in Figure 2. 10
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e & -%T.g'ure 2(Q.2a)
Q2b) Reduce the blocks - owri".iﬁ Figure 3 to a single block representing the transfer 10
function T(s) =C(syR{s).
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Q3a)

Q3b)

Q4 a)

Q4b)

Q35a)

Q5b)

Q 6 a)
Q6b)

2
Draw a signal-flow graph for the state space following state equation 10
0 1 0 0 | P |
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Using Mason's rule, find the transfer function, T{s) = C{s)/R(s), for the system rep:esentcﬂ ':i{} LA '

by Figure 4. y
Hyls) &) &
Figure 4 (Q.3b) o A -
For the unity’ feedhack system find the steady-state errors f:::rthe— folfm;ng tf:s, Sinputs: 10
25uft), 31t ult), 47 ¢ ulo). ey
G(s) = 450(s +8)(s + 12}(&-}- ”15) g =
> T T5(s + 38)(s° t25+28) :;IG :
,;i:
Find the number of poles in the left half-plane, Eh&tighf‘ﬁﬂf planﬂ' and on the jo axis for 10
the system of Figure 5. Comment on stability. & & ", x‘f =
R(s) + E(s) 900 e C(s) .
) V-
¥ _ Fizure 5{Q.4 b)
For each pair of second-order :-,},fs.l,ern aps:.‘tf' ications that follow, find the location of the 10

second-order pair of m:ﬂtﬁ
a. %0S= 12%5 To= E’Eﬁ.b&cﬁ"lu
b. %O0S = 10%: Tp=5 seconds

Sketch lhe root Ibcun ‘fbr le umty feedback system for the transfer function given below 10

K(s+2)(s+6)
, 6O) =738+ 25
\.Etke“tc:}l the Nqust diagram of the unity feedback system of G(s) = ——‘”2} 10

"'Dﬁrtfmmne ‘gain margin, phase margin, gain crossover frequency ﬂm:l phase crossover 10

freql.iem;; for following transfer function

100(s + 2
6(s) = (s +2)

s(s +5)(s +10)
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