Paper / Subject Code: 32023 / Control System

VN el SM Summﬁl Q‘DQ‘J;

Time: 3 Hrs | K Marks 80

N.B: (1) Question No. 1 is compulsory. - ;:;; “ E (.Qﬁ)m '_,},,)
(2) Attempt any three from the remalmng questlons ' O( !(’ \’Q/{

(3) Figures to the right indicate full marks. “
(4) Use Graph paper and serm log paper wherever necessary

1. Attempt any four , i : ;
(A)What are the dlfferent element ofa closed loop control systern : ~,
(B)Derive force to voltage analogy between mechanlcal and electncal system
(C) Explain Nyquist criterion for stabthty : e : I
(D) Explain advantages of state space approach over conventlonal approach

(E) Find break away point for root locus of open loop transfer system
G (s)—K/S(S+8) (s+2) Falk ; A

2, (A)For a umty feedback system w1th open loop transfer funcnon ; '
- G(s)= IOO(s+5)/S (SZ+7S+20) (S+10) Detemnne order type of system kp, kv ka
-+ and steady state error for unit ramp rnput : &
r (B) Determme the” range of operatlng values of K so that- systcm wrll be stable for the
‘unity feedback system having: charactensnc equanon as S4+5 S345 Sz+4s+k 0 by
Routh Hurwrtz Method : o , :

3. (A) For the unity feedback:‘System ﬁnd the steady State error for the followmg test input
| ~of 6t for G(s)= lOOO(S+6) 1 (S+7) (S+1 0). 3
(B) For the unity feedback system with open loop. transfer functron G(s)=K/S(S+10)
Determine K, peak ovcrshoot setthng t1rr1e tlme to peak overshoot for step input if
damplng factor 1s 0. 5

(A)Determme gain, margln phase margm gain crossover frequency and phase cross
over frequency for followmg transfer functlon
( )_s(s+2)(s+20) &
(B) Sketch the root locus for: uruty feedback system for the transfer function given
,| below :

G(s) =

~K i
s(s+2)(s+4)
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5. (A) Use Mason gain formula to find C(s_)/R'(s) of fo'llolwing sighal flow graph:

(B) Represent the followmg system in state space in phase vanable form and draw its ?
state model £ A “ , La
29(:<:+5)

S(s+1)(s+4)

609 -

6. Wn'te notes on a_njy’two: P

(A) Wnte a short note on Tlme response spe01ﬁcat10ns . :

(B) Deﬁne Gain Margln Phase Margm Phase Cross over- frequency and gam Cross
over Frequency in frequency domam Y ‘

(C) Wnte a short note on State Transmon Matnx
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