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' B.Tech. VlEP ELECTRDNICS AND

T,Bmlfozo

comvmmc&rion ENGN‘EERING

. €BTECVD

Term-End Examination
DO1AE . Jine, 2015

BIEL-OZO CONTROL ENGINEERING

Tlme 3 hours

- Maximum Marks : 70

Note Attempt any seven. questwns Al questwns carry
equal ‘marks. Use of ‘scientific - calculator is

"i8 permmstble

permissible. Use of &raph paper and semi-log sheet

1. Conszdar ﬂm spm;s mass damper system
~mountedonamasslessmovmgcart Find the
mathematical model and transfer functlon of the
system taking displacement of the cart u(t) as

input and disphoement ‘of the mass y(t) as

e output
> u(t)
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C(s)

2.  Find the transfer function m for the block

8

diagram by block diag'ram_'reductiﬁon,tgg;hniqué. 10
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8. Consider the fol_lowiﬁg system :
R(s) e K 1 ¥(8)
s(s +a)|

(a) Calculate ‘K and ‘a’ so that settling time
(t) is 2 sec. (taking 2% tolerance) and

Maximum Peak overshoot (MP) ié 20% for

a step input.

(b) . What is the value of ‘K usmg the value of

K and ‘a ’ obtained in Q.3(a) ?

7+3

4. Using Routh stability criterion, determine the.
number of closed loop poles in the left half of ‘s’
plane, the right half of ‘s’ plane and on the
imaginary axis of the system whose charactenstlc

equation is

g6 + 586 + 8¢ + 1033~+ 1382+ 58 + 6 =0.
Also comment on the stability of the system. 10
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5. C‘ormdb:* th&cyﬂtemfngen in theﬁgm'e below Ce

1 | Y(s)
;ﬁwfnﬁfm |

Sketch the Root locus in the graph paper as ‘K’
varies from 0 to e, showing all, relevant steps and
points. Also find the value of K for whlch the ,
closed loop system is stable RS 7+3

6 - Consider a unity feedback system with- Open-loop

~transfer function G(s) = 1 &
| s(s +2)°

(a) ' Draw a smtable Nqust _contour w1th
mathematical équation for éach part.

(b) Sketch Nyquist plot: in . plane’ paper
‘ showmg all necessary calculatlone

(c) a Comment on the stablhty e 3+5+2 '
_ 7. : An in'_lcompensated system is glven as below
where G(8) = —l-é-; '

. 8

R, %E‘(s) ‘D_(_s)-—-’l Go - Y(s),

- Using Root locus analysm demgn ‘a lead

: compensator D(s) of the form D(s) = K +2),
8+p)’

- such that setth.ng time t < 4 sec. (taking 2%

tolerance) and max:mum peak overshoot

MPS1630% _ ‘ : 3 10 -
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8. A system is given by the following differential

equation :
3 2 ‘
d'x 5,95 g & o u, +2u, +ug
at® dt? dt
' dx .
y1=4.a?+3u1.
22
¥g=3. d;‘+2u +3u
dt ‘

Obtain a state space representatlon of ‘the

system. ’ o 10
9. Write short notes on any fwo of the following : 2x5=10

(a)  Controllability and Observability

(b) . Fuzzy Control

(c)  Effect of addition of a pole to O/L transfer
function
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