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Fourth Semester
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EE 2253/EE 44/EE 1253 A/080280033/10133 IC 401 — CONTROL SYSTEMS
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— Electronics and Instrumentation Engineering — Regulations 2009 and 10133 IC

401 — Control System for B.E. (Part-Time) Third Semester — EEL —
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Time : Three hours _ '~ Maximum : 100 marks
- Answer ALL questions.
PART A — (10 x 2 : 20 marks)
1. Define transfer function. -
2.  Compare open loop and closed loop cdntrol systems.
3. Classify the system based on damping.

4. Write the relation between static ‘error coefficients and ‘generalized error
coefficients. -

5. Why is frequency response analysis important in control applications?

6. List out the techniques used for deﬁermihing closed loop response from open
loop response.

7. State Routh’s Hurwitz criterion.
8. What is the effect of pole on the system response? -
9.  Write the need for compensation. ' ¢

10. Draw the circuit of lag-lead compensator.
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11.

PART B — (6 x 16 = 80 marks)

Obtain the elosed loop transfer function C(s)/R(s) for the system shown 1n

(a)
Fig. 11 (a) using block diagram reduction technique. Also verify it using
Mason’s gain formula. - - (8+8)
cor Lot [
¢ NAV RV - +
RLS %‘ <
Hs
- Fig. 11 (a)
Or
(b) (@) Draw the force voltage analogy and force current analogy for the
mechanical System shown in Iig. 11 (b). _ (8)
/ -
3 K

Fig. 11 (b)
ii) Explain armature controlled DC servo motor with relevant block
diagram. _ - (8)
12. (a) @) A unity feedback control system has the open loop transfer function
G(s)= N . Find the values of K and A, so that the damping
(s+A)(s+2)

ratio 1s 0.707_ and the peak time for unit step responSe is 1.8 sec. (8)
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14.
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Obtain the impulse and step responses of the following umty
feedback control system with open loop transfer {function

" G(s)= c _ | A (8)

s(s+ 5)
Or

For the :un;ity‘t_feedback system whose forward path transfer
function - G(s) = —(1-—-1—) and the input signal 1s r(t)=4,+6t+2t3.
s{s +

Find the generahzed error coefﬁmente and steady state error. (10)

Explain the effect of P, PI and PID controllers on the system
performances. (6)

The closed loop transfer function of a aystem' C(s) = —-——-——8—1——
_ R(s) s* +7s+81

Calculate the values of resonant frequency resonant peak and band

width. | . ~ (8)1

Explain the correlatmn between frequency domain and time domain

specifications. . N (8
Or

Define the following:

(1) Gain margin
(2) Gain cross over frequency

(3) Phase margin

4) Phase Cross over frequency. - o (8)
The open loop transfer function of a unity feedback system 1s
1
6(s) = ————————. Sketch the polar plot and determine the gain
(S) (3+1) (28+1) _ > P plot, ne 4 .
margm and phase margin. ' ' (8)

Explam the concept of stablhty based on the locatmn of poles. .(4)

Sketch the Nyquist plot and comment on closed loop stability of a
10

system whose open loop transfer function is G(s) = —F-
_ _ s? (s +2)

Or
Test the atabi]ity’ for the system with characteristic equation

- 8% +5s% +6s+ 30 =0 using Routh’s HurWitz. - 4)

Draw the root locus for a unity feedback system having open loop

transfer functionG(_s)z - : . ' (12)
S‘S +8$+36) | » -
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15.

(a)

(b)

(1) Explain the different types of compensation techniques. (6)

(ii) A unity feedback system has the open loop transfer function

G(s)= (K %) Design a lead compensator for the system to achieve
s(s+ | - - - .

the following specifications. Velocity error constant K, >212sec”
and phase margin ® , >45°. . -~ (10)

1

Or _
(1) Explain the performance characteristics of Lead, Lag, Lag-Lead '
compensators. . I - (6)

(1) A unity feedback system_ ‘has the open loop transfer function

G(s) = — K ~. Design a lag compensator-SO that the phase margin
s(1+ 2s) - o | o _

is 40° and the steady state error for ramp input is less than or equal

to 0.2. | - S . (10)
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