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SECTION "A''
[20 Q. x l:20 marks]

Choose the most appropriate option.

l. Determine the value of oa' such that the damping ratio of a closed loop control system
76

having transfer function, ffi
a) 0.8 b) 0.2

s2 +(0.8+16a)S+ 16

c)l

is 0.5

.5 d) 0.s

I

a
J

4

c(s)
R(s)2. The transfer function of a closed loop control system is : # then determine

the value of rise time.
a)1.5s b)l0s c) 0.5s d) 0.605s

For a unity feedback control system open loop transfer function is

G (s): 3ft1 then its velocity error constant is

a)10 b)50 c)m d)0

Determine the laplace transform of the function,F(tl = ;ffi.
a) 8e-2tcos2t-l0e-2tsin2t b) 8e-tcos2t-l0e-rtsin2t

ci 8er'cos2t- lOe-2tsin2t d)8e-3tcos2t- l0e-3tsin2t

Laplace transform of tne-ut

')# b)# .)# o#
Laplace transform 

"f #
a) l-e-t b) I -e't c) e't- l d) l+e-t

Obtain the laplace transform of #
a) 0.5e-2tsin2t b) e-2tcos2i c) e-tsin2t d) e-2tsin2t

Obtain the solution of the differential equation Zff+U:tO if x(0+) =2.

a) l+e'2t b) l+2e-t c) 3+e-4t d) 1.25+0.75e-at

o
5

6.

7

8

9 The open loop transfer function of a feedback control system is T(S)= Efo
Determine the value of gain factor k for critical damping.

a)20 b)zs c) l0 d) 15



ll

12.

l3

14.

l6

t7

18.

l9

20

without affecting the steady state error the maximum overshoot can be decreased byincorporating........
a) integral error control b) proportional error control
c) gain adjustment d) ierivative error control

If Mp=lggYo,the damping ratio isa)l b) 0 c) 0.5 d) infinity

15. The characteristic polynomial of second order system has two 2 distinct negative real
roots, it is
a) over damped b) criticaily damped c) osciilatory d) Unstabre

The transfer function of a system ,t # when operated as a unity feedback system, the
steady state error to a unit step input will be
a) zero b) lOc e Utt d) _

If the digital input is (l0l)2 then find the analog output voltage using R-2R ladder ifVr"f5 V and R;n:RtsIS kCl.
a) -3.125 V b) -5 V c) 1.5 V d) 3 V

A certain binary-weighted DAC has a binary input of (l l0l)2. If a high:3vand a row =
0V, then find the analog output voltage ifRr=Y.
a) l.l5V b) 3.15V c15.zsV d) -2.43v

The transfer function of a system given by T(S)= - == 
,oo

a) over damped 
' vr E erslvrrr srvvtr "' 'ii;ry "

c) under damped d) unstable

A negative feedback closed loop system is supplied to an input of 5 volt. The system has
a forward gain of I and a feedback gain of l. what is the output voltage?
a) lv b) l.5v e}v d) 2.5v

First column elements of Routh's tabulation are 3, 5,t', ),z.ttmeans that there
a) is one root in left half s plane b) are two roots in left half s plane
c) are two roots in right half s prane d) is one root in right half s piane

The transfer function of a closed loop control system is 
c(s)= 

=u,ftG 
then determine

the value of maximum overshoot in its step rarionra. 
R(s) s2+4s+16 lrrvrr uwrwr

a)25% q rc3t% Q t0% d) t2.s%

T

o

10. A closed loop control system has the characteristic equation, s3 * 4.ssz + 3.ss + 1.5 = 0.Investigate the stability using Routh-Hurwitz criterion thatihe system is:
a) marginally stable b)critically stable c) stable d) unstable
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Attempt ANY FIYE questions.

Reduce the block diagram and determine the transfer function, ffi of the figure t7)

t

l. a.

given below

R(S) + + c(s)

b. Determine the minimum value of G at (:0.6 for which the transfer function of the step [4]

response of the closed loop control system ,t ffi :ffi.*hat will be the time

period of the maximum overshoot cycle if G is doubled.

2. a. Obtain the transfer function Xl(SyU(S ) and X2(SyU(S) of the mechanical system Ul
given below.

u x1 x2

K2 K3

o
b. Derive the unit step response of a first order system, and determine

a) unit step response,y(t) b)steady state error,e(t) c) e(o)

3. a. Determine the stability of the closed loop transfer function using Routh Hurwitz
stability criterion. r(S)=*#

b. Explain how the rotary potentiometric position sensor measures the fuel level in

petrol pump for l2 volt power supply.

t4l

t6l

tsl

)(b



4. a. A closed roop contror system with unity feedback is shown in figure berow.By using derivative controlthe Jamping ratio is tL'Le maoe 0.7. Determine thevalue of rise time with and without e.ri?;;; ;;;;ff for unit step input.Give thereason of difference in the rise time.

t8l

t3l

C(S)

b. A 6-bit DAC
output when

has an anarog output range of -2.5 to 5.0v. carcurate the anaroginput is 0l0l0l (dlcimatit).

5. a. Derive the equation of output vortage for R-2R radder DAC with figure.b' Explain the working principle oitti*o.;d,. uii-ti..*irtor. point out thesimi larities and diffeience'between them.

a' what are the common energy source of finar contror erements. Exprain how

ffiTllf if .'x.::*1"ng'-"u"'nft 
okalem;;j;;il;nowo-i-Jne*""

b' Draw the pLC radder diagram for the automation of l0 appres packaging in a boxwhich includes fol lowinglorpon.rt, :
i' Actuators'App! convey irraor.. the conveyer bert of appres

: Box.Convey : Moves tt 
".onrry;;;;i;Jf bo*.,ii. Sensors : Apple SensLr : Detects apple

: Box Sensor : Detects bbx

tsl
t6l

6

Sensor for
box

Box Sense

apple
rnotor

conueyor
Apple Convey

I
box motor
c(,nveyor

Box Convey

t4t e

o

171

Sensor for
apples

Apple Sense

/

T1

CONTROL PANEL

ETART STOP

l4

s2 + l.4s

T2


