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B. Tech. VI Semester (Main/Back) Exam. May/June, 2013
ELECTRONICS & COMMUNICATION ENGINEERING # OFECO

CONTROL SYSTEMS

Time : 3 Houifs

Inst:

uction to Candidates :

Altempt any five questions, selectin

C Unit-1*

[ Traluate C/Ry and (/R for a system
whose block diagram representation is :
shown in diagram. R, is the input to !
summing point No. 1. 18+8]
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L. bind the transfer function for the system
shown i diagram. 16|
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Unit-II"
A servo system for the position
canirol of a rotatable mass is
~tabilised by viscous {riction
damping which is threc-quarters of
that Is needed for eritical damping.
I'he undamped natural frequency of
the sastem is 12 T Derive an
vapression tor the output of the
systeme il the input control is
stiddeniy moved to a new position.
betng initially at rest. Henee. find
the masimun overshoot. 18]
2. U N unity feedback  system i
chiaracterized by an open loop
transter funetion
N
s(s +10)
Determine the gain k so that the
system will have a damping ratio o
0.5 For this value of k. determine
selting time. peak overshoot and
tinse to peak overshoot for a unit step -
mpul. @I (8] =
L adgbag posiion ob a Ty whee
vwogontrabiod by
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vlosed Toop automatic control sastem %

Min. Passing Marks : 24

to tollow the motion ol input lever,
The leseris maintained o sinusoidal
oscillations through + 60° with an
angular frequency o = 7 rad/sec. The
inclusive moment ol inertia of
fiywheel is 50 kg.m® and the
stittness of the control 1s 2400 Nm
per radian ol misalignment.
Calculate the viscous [rictional
torque required to produce critical
damping,  Assuming  critical
damping, calculate the amplitude of
swing of flvwheel and the time lag
hetween the flywheel and the control
lever, [8]
(4)  The forward transter function of a
unity teedback type 1. second order
system has a pole at =2, The nature
of gain K is so adjusted that damping
ratio is Q.4 The above cquation iy
subjected to input v, = 1 + 4t Find

the steady state error, i8]
“Unit-1I
A Teedback control system is described by
10

Ofs) = Jdls)=1

SCL-0.25)01+ 0.01s)
Construct an asymptotic log- magnitude
plot and an exact phase piot. From |
this determing
(1) Gain crossover amd phase crossover
Ireguency.
(i) Gain margin and phase imargin, | 16]
The open—toop transter Tunction ol a unily
feedback svstem is

SOk
S(SHIONS+3Hs + 1)

Cifs) =

() Guin margin and phasce margin b
(i) The salue of steadv-state error ¢o- &
cthicient for a gain of 10 db and the
value which will make the closed-
lvop system marginally stable. | 16]

Unit—IV’
(e} Aunity feedback svsicm hasan open
loop  transier  unction Gis)

Kis+13)
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Maximum Marks : 80

_ g one question from each unit. All questions carry equal marks.
(Schematic diagrams must be shown wherever necessary. Any data you feel missing suitably be assumed

and stated clearly. Units of quaniities used/calculated must be stated clearly.)

Routh’s stabiiity criterion. Find the
range of K for the system (o be
stable. ITK = 1. check if all the poles
of closed loop transier funetion
having damping thctor greater than
0.5 Assume units feedback.  [8]

th)  The open-loop transter [unction ofa
leedback system s

K{l+s)
(llf‘w} I[(\} . —— 7
- (1 ~s)
Comment on stability. I8

OR]

Sketeh the root locus of a control sy stem
having open-loop transfer function

K
Gis) = _
T 83.353(5+ 0.0014s + 25 + 6)
[16]
_Unit=V*_

{cr}  Derive the expression for the
transler function from the state
model.

X = A x4+ Bu

Y=Cx+Du 18]
(hy  Construct signal ow graph and

state model 1or a system whose

transter function is

§T+35+3

= ™ 8]

ST+ 257 + 35 +1

(er)  Construet the state model Tor g
system  characterized by the
differential equation

Ay 6dTy TIdy
; + e 1 = +(‘J} =1
dt di- di
Griven the block diagram represen-
tation of the state model. |8

(~)  Find the canonical lorm of represen-
tation and stale transition matris,

X 2 =2 B f
X [ R R E T
X» 3 =1 x; —14



