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Code No: 115DU
JAWAHARLAL NEHRU TECHNOLOGICAL UNIVERSITY HYDERABAD
B. Tech III Year I Semester Examinations, May - 2018
CON' TROL SYSTEMES EN GINEERING

Part A is compulsory which carries 25 marks. Answer all questions in Part A. Part B
consists of 5 Units. Answer any one full question from each unit. Each question carries
10 marks and may have a, b, ¢ as sub questions.

PART - N
A (25 Marks) ------
What are the feed-back characteristics? 2]
( State and write the Mason’s gain formula. [3]
- What are the time domain specifications? [2]
What are the demerits of static error coefficient method? [3]
What is the concept of stability? =~ . P o [2].
States the Routh’s stability criterion? ;' AN A [3}:
/States.the Nyquist stability criterion. * *.... : ; . R VI
h)  What is meant by Compensation in control systems9 [3]
i)  States the properties of STM. [2]
J) What are the merits of state variable technique? (3]

(50 Marks)

point? List the merits of block d1agram representation.
b)  Determine the transfer function of the system given in below figure 1. [5+5]

"""""""" 3.a) Compare the open, loop and closed loop control systems
- b :

Figure 2
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f’What 18- meant by step 1nput ramp “input- and impulse- mput‘7 How do- you represe

,:"DCSCI'le ‘the effects of. adding . poles and zeros; to G(s) H(s) on thez’ root loci wrth'a.,

/d) Phase-margin.

/b) State transaction natrix-and
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Derlve the expressmn for response of second order system w1th unlt step 1nput

For a negative feedback control system G(s) = 8 and H(s) =——3—. Using
s(0.2s+1) s+2

generalized error series determrne the steady state error of the system when the input
apphed isr(t) = 1+2t+5t [5+5] e

them graphically?
A unity feedback control system has an open loop transfer function

G(s) = . Determine the time domain specifications for a step input of 10 units.

s(s +2)
[5+5]

necessary diagrams.
Determine the stability of a closed loop control system whose characteristic equation is

s°+3s* +25° +65 +65+9=0 [5+5]
OR
For a unlty feedback system the open loop, transfer functlon is

( )‘— ...... k S T o T W o Y A R
s + (s +4s+13)
Sketch the root locus and find the value of k to maintain the stability. [10]

Sketch the bode plot and determine the following:
a) Gain cross over frequency,

b), Phase-cross over frequency,
_c) Gam margm

For the transfer function is given G(s) - 8 [10]
s(s+3)(s+5)

OR

AN

Write the general procedure to determine the state space models of a control system.
A system is described by

:.Check the controllable and observablhty of the system o Lo [g+5]1‘ ..

OR
The state variable formulation of a system is given by

X -2 1 0
[X] = [ | O} [x]+ ':J uandy = [1 O] [x]. Determine the followmg

a) Transfer functlon of the, system

c) State equation for a unit step input under Zero 1n1t1a1 condmon [10]
---00000---
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