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NOTE: Answer Part A and Part B in separate answer sheets.
o /f a question is answered twice and not cancelied, only the first attempt will be evaluated,

s Show calculations stepwise.
» - Sketches/ diagrams are to be complete in alf respects.

PARTA

1. Using the Block diagram reduction technique, find the closed loop transfer function

() for the block diagram shown in Figure 1. {10 M]

(s

Figure. 1

2. Obtain the closed }oop'tl-'ansfer function of the given signal flow graph in Figure 2,

using the Masorfs gain F ormula, {10 M]
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Figure. 2
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PARTB

5. A unity feedback control system has an open loop transfer function

e K {5+ 1)
(DH() = A5+ 2
. -g“"

Draw the root locus in the graph sheet provided .Dfaw it to scale, clearly demonstrating all the
necessary steps. Indicate the different values of K at appropriate locations. [10M]

6. The closed loop transfer function of a control system is given by

Cisy ¥
RBis) 44653 +305246Ds4K
Determine the range in which K must lie for the system to be stable. [5M]

7. The open loop transfer function of a unity feedback system is given by

| K
s{i+0.28)(1+0059)

G sy =
Draw the polar plot (in the graph sheet) and determine the value of K so that
(7A) Gain margin is 18 db (7B) Phase margin is 60°

Assume the frequencies to be 0.6, 0.8, 1,2, 3,4, 5, 10,  rad/sec andr a scale of 1 circle =0.05
magnitude as specified in the graph sheet provided. [15M]

8. Draw the Bode plot (in the semilog sheet) for the open loop transfer function
23 5%

(1402314002

GUHH(s) =

and determine
(8A) Gain cross over frequency (8B) Phase cross over frequency

Assume Lower frequency w;, = 0.1 rad/ sec; Higher frequency wy = 100 rad/sec [10M]




