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35 SE5043
e | B.Tech. V Sem. (Main/Back) Exam., Nov.-Dec,-2016
2 Electrical Engineering
Tp! SEE3A Control Systems
Tim; $H;um ' | N - . Maximum Marks: 80
Min. Passing Marks: 26

Instructions to Candidates:
Attempt any five questions, selecting 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 cleurly.
Units of quantities used/calculated must be StaiedCIBgRy.

Use of following supporting material is pegnifted during examinarion.
(Mentioned in form No. 20J)

1. NIL I 2. NIL
UNIT -1
Q.1 (a) Determine tfe pdle zerglocation of the following transfer function. [6]

(i) s ()= c'd ,  adecaying exponential
(ii)~ 83 (t)= cos wt
(i) s:(t) = e cos wi
(o Dctcnuihc systern equation of the system shown in figure below. Also draw force

current analogy. : . [10]
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M 2 Tﬁ 2
OR
Q.1 (a) Obtain the transfer function of the block diagram shown below using block
diagram reduction technique. (10]
H, — .
+ C
G4 >

Hy

(6]
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Q2 ()
(b)

Q.2 (a)

(b)

[5ES5043]

UNIT-11

Explain the cffect of adding pole and zeros to transfer function. 6]
A second order control system 1s represented by a transfer function Eivcn
below. [10]
0.9 1

T® I +FtR
Where Qg (s) is proportional output and T is the input torque.
A step input 10 N-m is applied to the system and test results are given below:-
(1) Peak overshoot Mp = 6%

(i1) Peak time tp = 1sec.
(1i1) The steady state output of the system is 0.5 radian.

OR

Determine the step, ramp and paraboliq error constapt of the following unity

feedback control system. The open loop transfer funguon 15 given by - (0]
Gls) = —n
S(s™ +355+50)
The block diagram of simplégseaydisy®tem 1s shown beiow. Find - [10]
1.2 o)
S(S+1)(0.28+1) -

(i) ~The characteristics equation of the system.
(11). Undamped frequency of oscillation.

(iii) Damped frequency of oscillation.

(iv) Damping ratio.

(v\ Maximum overshoot.

Page 3 of 4 (12140}



0.2

Q.3

Q.4

Q4

Q4

Q5

Q.5

UNIT - 11

(a) Explain the construction and working of stepper motor.

[9]

(b) Using the Routh Criterion check whether the system represented by the following

Characteristic equation is stablc or not.
94+Qsj+6al+ﬂg+ﬂzﬂ
OR
(a) Sketch the root locus with K as 2 vaniable parameter of a unity feedb

whose open loop transfer function is -

G(s)= k(s+2)

$% +25+43

(b) Determiné the range of valve of K for the system 1o be stable -
et 4574 1367+ 365 + K =0

UNIT - IV
(@) Draw the Nyquist plot for a system having
- s+4
CEOHE)= he=1)

Use Nyquist criterion to determine thefsysigm stabinty.
(b) Explain co—relation between time@n& Irequency response.

DR
Draw the bode plot for the trag$fefshinction -

G(s) = - {! =
s(liﬁﬁlﬁ +0.18)
From the plot detefpane gainmargin and phase margin.

UNIT-V
(a) Derive the formula for steady state error (e) of I, 1. Control

(b) Write down the merits and demerits of Phase-l.ag-Lead Compensation.

OR
Compensatethe system with the Open Loop Transfer Function -
k
G(s) = s
A ATV

to-meel following specification:-

(a) Damping ratio (€) = 0.3

(b) Settling time (t,) = 12 sec.

(¢) Velocity error constant ky 2 8 sec’

[ —— o 2
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