18EE61

Semester B.E. Degree Examina,htiop’,fJ uly/August 2022
Control Systems

Max. Marks: 100
Note: Answer any FIVE full questions, cho‘ésin”g ONE full questionf;dyt ‘each module.

Module-1
1 a. Write the comparison between open loop and closed loop control system with example.
(06 Marks)
b. For the mechanical system! shown in Fig. Q1 (b). Draw the electrical equivalent network

based on torque-voltage analogy

AR é/r//@;f //J////’// Jf//f"
| 4 2o
Flg Ql (b) ) (08 Marks)
Vo
Vi(s)

50, will be treated as malpractice.

€. For the electrical network shown in F1g Q1 (c), obtam the transfer functlon

; : WR\.\ TR

Vit _L k .’,' D

~ Fig. Q1 (), (06 Marks)

¢ OR
2 a. Define Transfer function:.Also derive the transfer function relating displacement and
~excitation voltage drop for'the armature controlled D.C.motor. (06 Marks)
b-. Obtain the mathematical model for the mechanical system shown in Fig. Q2 (b). Draw the
" electrical equivalent based on F-I analogy.

Important Note : 1. On completing your answers, compulsorily draw diagonal cross lines on the remaining blank pages.
2. Any revealing of identification, appeal to evaluator and /or equations written eg, 42+38
b

Fig. Q2 (b) (08 Marks)



Cs

18EEv1
Write the torque equation of the gear tram shown in Fig. Q2 (c)

9%3' VA B

i b i
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L) T
PR Fig. Q2 (c) o~ ! (06 Marks)
Module-2
Using block diagram, reduction fechnique obtain transfer, function 9%, whose block

diagram shown in Fig. Q3 (a).".

. Flg Q3 (€) (10 Marks)
Draw 2 block dlagram for the electrlc circuit shown m Fig. Q3 (b) and hence evaluates
Transfer function, E.6) using block diagram reductlon techmques
A\ co Py R, =100 KQ
) —o R;=1MQ
€Lty ey ! Ry €olly C; =10 uF
— e | o C2=1pF
Fig. Q3 (b) S
CMRIT LIBRARY (10 Marks)
OR BANGALORE - 560 037

Using Mason’s gain formula determme the Transfer funct10n of the given signal flow graph
shown in Flg Q4 (a).

‘ Fig. Q4 (a) (10 Marks)
A system is described by the ‘following set of linear equation. Draw the signal flow graph

and obtain the Transfer functlon X—
1

X, =a,X, +a,X, +2,X,

X, =ayX, +a,X,

X, =2, X, +a3,X; +a,X,

X = a(zst2 + a,X, (10 Marks)
-~ 2 of4
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Module-3
Define time domain specifications of the second order system w1th diagram. (05 Marks)
A unity feedback system is characterized by an’ open loop Transfer Function

G(s)=

. Determine the gain ‘K’, so that system will have a damping ratio of 0.5.

s(s+10)
For the value of K determine the settlmg time, peak overshoot, time to peak overshoot for a
unit step input. Vo (07 Marks)

Open loop Transfer Function of a unity feedback system is given by G(s) = ﬁ , where
‘ s(1+

K and T are positive constants. By what factor should the amplifier gain ‘K’ be reduced so
that peak overshoot of a unit step response of the system is, reduced from 75% to 25%.

(08 Marks)
OR .
A certain feedback control system is described by, the followmg Transfer Function.
G(s)= LS H(s) = 1. Determine order of system, Type number, Steady state

s*(s+20)(s+30)’
error co-efficients and also determine the: value of K to limit the steady state. Error 8 unit
due to input‘r(t) = 1+10t +30t>. L9, (05 Marks)

For the scharacteristic equation given below. Determine the number of roots of the
charactéri‘stics equation in the RHS of S-plane

s +38%4+ 55 +95° + 852 +65+4=0" &y (07 Marks)
A unity feedback control system is characterized by the open loop transfer function,
G(s)= . K@+l Usmg R.H. criteria (1) Calculate the range of K for the system to be
s(s+3)(s+7) ",
stable (ii)) Determine the value of K Wthh w1ll cause sustained frequency of oscillations in
the closed loop system. What are the correspondmg oscﬂlatxou frequencies? (08 Marks)
Module 4
Draw the complete root locus plot for the system G(s)H(s) = —K—— Find the range
s(s+2)(s+4)
of K, 5o that damping ratio of the closed loop system 15 0.5. (10 Marks)
Draw the complete root locus for the system with G(s)H(s) = £< .
” s(s+6)(s” +4s+13)
. Comment on stab111ty,” . | CMRIT LIBR ARY (10 Marks)

, RANGALORE - 560 037
OR

The open loop ﬁansfer ﬁmctionéof ‘an unity feedback is G(s) = " Ii 3 (i) Find the value of
s(s+a

K’ and “a’. So that resonant p'eak = 1.04 and resonant frequency = 11.5 rad/sec (ii) for the
value of ‘K’ and ‘a’ found in part (i). Calculate the settling time and Bandwidth of the

system. (06 Marks)
Draw the Bode plot for the system having,
G(s) = Wer  pg)=1

s(1+0:1s)(1+0.5s)
Determine the (i) Gain cross over frequency (i) Phase crossover frequency (iii) Gain
margin .(iv) Phase margin. (08 Marks)
o Ny, 3 of4
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Find the open loop transfer function of a system whose approximate plot is as shown in Fig.

Q8 (©). 0

ST 6odbldee

Fig. Q8 (c) , (06 Marks)
Module-5 -
The open loop transfer function of a control system is G(s)H(s) =—1—. Sketch
'S : s(s+2)(s+10)
the Nyquist plot and calculate the value of K. (10 Marks)
What is controller? Explain the effectof P, I, PI and PID controller of a second order
system. . 10 Mark
e : CMRIT LiBRARY
) Al op BANGALORE - 560 037
Explain the step by step procedure.of Lag compensating network. (10 Marks)
Design a Lead Compensator for a unity feedback system with an open loop transfer function
G(s)= i1 for the.specification of velocity error constant K, =12sec™ and phase
s(s y? ; :

margin as 40°. P . (10 Marks)

OHK K K K
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