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ECE117: Control Syst Engi i
ontrof Systems Engineenng 10. When do you use a Phase-Lag Compensator?

(Graph sheet, Polar chart and Semi log sheet will be provided) a) Pass High frequencies & Attenuate b) Bandwidth decrease
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Answer all the Questions:-
PART A (10 x 1 = 10 Marks)

¢) Overshoot increase d) Steady state error improvement

1. In force-voltage analogy, velocity is analogous to PART B (10 x 2 = 20 Marks)

a) Current b) Inductance . .
) Y ) U 11. List out the advantages and disadvantages of open loop control systems.
C it d) Ch
© apaciiance ) arge 12.  Define transfer function
2. is a closed loop system
. . . . 13. Givena unity feedback control system having transfer function G(s) = . Find the value of K
a)  Auto- pilot for an aircraft b) Electric switch S(S+4)
¢) Car starter d)  Direct current generator for a damping ratio of 0.5.

3. If the transfer function of a first-order system is G(s) = % then the time constant of the system is 14. Define type and order of a system.

15.  Name the frequency domain specifications

a) 10 seconds b) L seconds
10 16. Define phase margin and gain cross over frequency.
©) 2 seconds d) % seconds 17.  How the locations of roots of characteristic equation are related to stability?
4.  The integral control: 18.  State Nyquist stability criterion.
a) Increases the steady state error b)  Increases the noise and stability 19.  What is a compensator?
¢) Decreases the steady state error d) Decreases the damping coefficient 20. Draw the pole zero plot of a lag-lead compensator.

5. Pick out the frequency domain specification

a) Delay time b) Settling time PART C (5 x 14 = 70 Marks)

©)  Overshoot d  Cutoff rate 21. a) i) Obtain the differential equations governing the mechanical system shown in (7)
6. The equation 2S* +S* +38% +5S +10 = 0 has roots in the left half of s—plane. figure(1). Draw the F-V analogous circuit.

a) One b) Two P -

c) Three d) Four
7. If the Nyquist plot of the loop transfer function G(s) H(s) of a closed-loop system encloses the Ko T B

(—1, jO) point in the G(s) H(s) plane, the gain margin of the system is

a) Zero b) Greater than zero M,

c) Less than zero d) Infinity ‘L X
8. Which of the following is the best method for determining the stability and transient response? s é Fi(,t)

a) Root locus b) Nyquist plot ™M -

¢) Nichol’s plot d) Bode plot -
9. The transfer function of the lead compensator is ‘L M

figure(1)
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ii)  Derive the transfer function of a field controlled DC motor. 7)
(OR)
b) Find the closed transfer function C(S)/R(S) of the system represented by the block

diagram shown in figure (2) using Mason’s gain formula.

figure (2)
22. a) Derive an expression for time response of a first order system when subjected to unit
step and unit impulse inputs.
(OR)
b) i) A feedback control system is described as (@]

Gsoo— 08
(8+2)(S+5)

H(S) =1/S For a unit step input, determine the steady state
error constants & errors.

ii)  The closed loop transfer function of a unity feedback control system is (7)
given by C(S)/R(S) = 10/(S*+4S+5).Determine (i) Damping ratio (ii) Natural un

damped frequency (iii) Percentage peak overshoot.

23. a) . 100 .
Draw the Bode Plot for a system having G(S)H (S) nd

—F . Fi
S(S+1)(S+2)
(a) Gain Margin (b) Phase Margin

(OR)
b) The open loop transfer function of a unity feedback system is
1 . . .
G(S)——————— Sketch the Polar plot and determine the Gain margin and
S(1+S)(1+2S)
Phase margin.
24. a) Use Routh Huruitz criterion to investigate how many roots does each of the

following polynomials have in the right half of the s-plane?
(i) S*+28*+48%+8S+15 =0
(ii) S*+4S7+118+128°+26S*+84S+16=0

Page 3 of 4

25.

b)

a)

b)

@
(i)

(OR)
Sketch the root locus of a unity feedback system having open loop transfer

K

function G(S) = m

. Comment of the range of K for stability.

Design a lead compensator for a unity feedback system having open loop transfer

function G(S) to meet the specifications. (i)The phase margin of the

K
S(S+2)
system is 50°, (ii) Steady state error for a unit ramp input < 1/15.

(OR)
Explain the design procedure for lag compensation (7)

Derive the transfer function of a lead compensator. (@)
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