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B. TECH.

(SEM V1) THEORY EXAMINATION 2018-19
CONTROL SYSTEM 1

Time: 3 Hours Total Marks: 70
Note: 1. Attempt all Sections. If require any missing data; then choose suitably.

SECTION A

1. Attempt all questions in brief. 2xT=14

0 b R

Write the condition for the system to be controllable.

Compare an open loop control system with a close loop control system.
What do mean by type and order of the system?

State the effect of adding a zero to the forward path transfer function of the system.
Differentiate between transient response and steady state response of a system.

What will be the steady state error of the type | system, when subjected to unit
parabohic input?

g. Siate the relation between unit step and unit ramp signal.
SECTION B
2, Attemp Txi=11
a. (i) d frequency domain

response of a s}rstem (3+2)

Drgw |he block dmgrm nfn stmuda:d second ﬂn'dEr mntml system in closed loop form
andlden : : | step input.
{1)Construct state m::nde'l for the system ::hara::mnzed by the following differential
equation: (3+4)

3 1
Y 685 1Y 6y—4a
dt’ de” dt
(u)Check controllability and observability of the following system:
0 1 o 1
A 0 o 1] B H C=[10 5 1]
=6 —-11 - 1
{1} The open loop transfer function of & control system is given below

2(s % 35+ 20)
(s 2)s" +4s+10)
Determine static error cogfficient and steady state error for the input given as
(1) 5 (7) 4t (3) 462
{11} Using Routh- Hurwitz criterion, discuss the stability of the following
characteristic equation

Gis)H(s)=

Fis) = 8"+ 3s® +6s + 125 + 12 + 125 + § (3+4)

The open loop transfer function of a unity feedback system is
25

s(s+3)

Find i) Natural frequency of oscillation ) Damped frequency of oscillation
. . : . . . :

Gis)=

x
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SECTION C
3. Attempt any one part of the following: Txl=7
{a) Using Bode Plot, comment on the stability of the following unity feedback open loop
transfer function
50
G(s) = ———
(s+1)s+2)

{b) Use Bode Plot to determine the gain K for the open loop transfer function given
below so that gan margmn s 15 dB

K

G( jw)H( jo) =
(o) jaf0. 1w+ 1) jo+2)

4. Attempt any ang part of the following: Txl=7

{a) Using Nyquist plot determine {a) Phase crossover frequency (b) Gain crossover
frequency for

2.5K
s(0.4s +1)(0.2s+1)

G(s)H(s) =

(b) Use F-V and F-1

anallogy. All the symbols have usual meaning.
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5. Attempt any one part of the following: Txl=7

{a) Elaborate the step wise procedure for plothing the root locus of a given open loop
transfer function.

(b) Sketch the root locus for the open loop transfer function of a unity feedback control
system given below

_ K
s(s+1)(s+3)
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6. Attempt any one part of the following: Txl=7

{a) For the following block diagram, determine over all transfer function using
block diagram reduction techmigque

s
- H:
Clrh
R} - a5 = é—‘- LY -
Hy =
Hy |-

1. Attempt anv ang part of the following: Txl=7

{a) Using Mason’s Gain Formula, find over all transfer function for the following

system
B

(b)  Using block diagram reduction technique, find over all transfer function for the
following system
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