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‘ (Set-Ry)
- - B.Tech-6th ‘
~ Control System Engg.

Full Marks : 70
Time : 3 hours |
Answer Q No. 1 andiny five from;herest
The figures in the right-hand margin indicate marks
" Symbols carry usual meening

1. Answer the following cjuutions: .. ) 2x10
(a) What are the advantages of closed-loop
~ control ‘systems over open-loop control
systems 7 ', ' ‘ :
() Detct_minethcsetﬂing time for 2% band
for a system with closed-loop transfer

| H=5m

. s2+4s+9°
~ (¢) Whatis the Routh’s Stability criterion ?

( Tarn Over )



£33 ) .
(4) What is the effect of addition of a pole to

the system ?

(¢) What arc the differences betwecn PI and PD
control ?7

(/) A system is descnbed by the transfer
function

H(s)—.93+a.s2+lcs+3

' What are the constraints on a and £ for the
systcm to be stable ?

(2) Define the state variable of a system.

(%) What are the main problems associated with
mplemcntatxon of digital control 2.

& What is the Shannou’s samplmg theorem Ui

() State the final value theorem of the
z-transform.

2. (a) Convert the. block diagram of Fig. 1 to a
signal ﬂow- h, and therefrom obtain the
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(3)

input-output transfer function using Mason’s

+ : A +N __»Y
: T le(O)<—H
' Vo Sipe
" (b) Then open:l:'oop umf& function of a
.. unity-feedback control systemisgivenas
: ' K(s+1) |

G(s)= SG=1)(s2 +4s+16)

Determine the value of K which causes :
gustained oscillation. Also determine the

; cotreSpondmg frequency of oscillation.
3 @ Aﬁx@itnyeeasaeks}szan i< characterized by -
 the dpen-loop transfeér function - |

S
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(4)

4 . G( ),_s(O 5s+IW23+1)

Detemnnethesteadystateexromtolmqup
mput,unit-ramp, and unit-parabolic inputs, 5

'_'(b) Amny-feedbacksyssemhmpxam A

o) s(ﬁ# I

wxd:aeaseadcoonuoneb(c)=1(¢(l +Tp.§)
- Describe the effects of Kc and Tp on

steadystatecrror settlmgtnm,andpeak :

overshoot of the system. - S

Wil

4. Plot the root loci for a elosed-laspx unity
: feedbackemlsystanhavmgﬂnefomaram
function

N )
&) ;s(:z+4s+u)'

Lmﬁle closed-,gggp poles on the root locj
such that the dominant closed-loop poles have a

- damping ratio equal to 0- é Determine the
corresponding value of gain
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%)
5. Sketch the Nyquist plot for a feedback system
~with open-loop transfer function L

A
“ )H( I s(s l)(.v2 +4s+16) K>0

Find the range of K for whnch the systemis
stable. : : 10

-

6. UseBode plot to detennme -the va.lne of the
gain K for which aunuy-feedback system w1th
open-loop transfer function

10K(s+0-1)
+2)(x+4)(s+5)

gives phase margin of 50°. mw«:nme the
gammargmatthlsvalucofK P

G(s)= (s

; ‘1. (a) Consxder the syswmdcscnbedby
y+3j+2y=u

Derive a state-space representatlon of the
gystem. R 5
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(6)

(b) For the transfer function models and mputs
given below, find the response y(k) as a
function of k:

_Y() 2z-3
%)= 2e) " (Z-0-5)(z+03)

15 k=1
'(k)={o;k=o,2,3,4... Sl

Wr'iteshortn‘owsonanynvoofﬂlefollowing:s x2

(!) Zeigler-Nichols method of tuning PID
controller

(ii) Constant M and N circle method of
stability analysis =~ - :

(#ii) Transfer function of a Z¢ro ‘Order Hold
Device

(iv) Properties of the Z.-transform.
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