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T.E. Mechanica] (Semester - V) Examination, April -'2018
CONTROL ENGINEERING :

Sub. Code - 66241

24-04-2018 Total Marks - 100
Time : 10.00 a.m, ¢ 01.00 p.m. '
Instructions - 1)

Day and Date : Tuesday,

All questions are Ccompulsory,
2)  Figures to the right indicate fy]] marks,

For the mechanica] system s

hown in fi gure la, constr
Tepresentation and find equa

uct grounded chajy
tion relating f & x.
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b) Forthe electrical cireujt shown in figure 1b, tonstruct mechanijcal system
using direct analog. [6]
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¢)  Obtain mathematical mode] of rotational

System shown in fi gure lc. [6]
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02) a) Deter mine linear approximation for the equation used to £

right angle triangle. Use this approximation to calcey]
when height (H) and base (B) ofright an gle triangle is 10 units and 5 units
respectively. Take Hj = ]2 and Bi =4,

[8]
Reduce the block shown in figure 2b and obtain transfel function,
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03) a) Aunj ty feedback System with an integral

Determine response of system when r(t) =

control]

eris shown in fie gure 3a,
u(t) and c(0)=—c¢ (0)=018]
Et)

S )

M -

Sy 3 a

b) Figure3 b shows PD contro]

ler. Determine value of
critically damped. Caley]

Td so that system is
ate its sett}mg time.
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O4) a) The characteristicg equation of a feedback system is
s*+ 208% 4 1552 + 2s +k =0. Find value of k if [6]
) Systemis marginally stable and
i) System is in stable condition.

b)  Obtainroot locus foraun ity feedback System with open oo P transfer function
k
Gl ™
el 5(.&'2+65+25)' [10]

05) a) Determine value of'k and o, so that unity feedback System oscillates at 3
frequency of 2 1ad / sec. The system has open loop transfer function

B k(s+1)
G(d)‘s3 +ocst 42541 [8]
100(s +1)
b)  Draw Bode plot G(s)= !

(s+10)(s+100) s N 1

. cr)  D+4 )
06) a) A ssystem ISrepresented by rt) D’+dDaR +3 > construct compute; diagram
and state space Iepresentation using direct programming, [8]
b)  Obtain state Space representation and computer diagram using parallel
programming for the system having transfer fi; nction [8]
c(t) N D+5

"0) (D+1)(D+2)(D+3)



