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PART — A (10X2=20)
1 .What is control system and give its basic elements?
2 What is mechanical rotational system and mechanical translational system?
3 .What is a controller ? Give its four types.
4 Find the value of K, for the given open loop transfer function G(S)=20(S+2)/S(S+1)(S+3).
5 .What is phase and gain cross-over frequency?
6 .What are the advantages of bode plot?
7 .What is routh stability criterion?
8 .What are the applications of root locus?
9 .What is controllability?
10.Define sampling theorem.

PART — B (5X16=380)

11(a).For the system represented by the block diagram, evaluate the closed loop transfer function
when the input R is at station I and station IL. (16)
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11(b)(i).Find the overall transfer function of the system whose signal flow graph is (8)




(i1).Determine the closed loop transfer function of the given signal flow graph (8)
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12(a)(i).Derive the expression for underdamped second order system. (8)

(i1).Obtain the response of unity feedback system whose open loop transfer function is
G(s)=4/5(s+5). 8

Or

12(b)(i).A unity feedback system has an open loop transfer function G(S)=10/s(s+2). Find rise time,
percentage of overshoot, peak time, settling time for a step input. (8)

(i1).A unity feedback system has a function G(s)=K(2s+1)/s(5s+1)(1+s)*. The input r(t)=1+6t is
applied to the system. Determine the minimum value of K if the steady state error is to be less than

0.1 8
13(a).Plot the bode plot diagram for the following transfer function and obtain the gain and phase
cross over frequency. G(S)=10/s(1+0.4s)(1+0.18). (16)

Or

13(b).Sketch the bode plot for the following transfer function and determine system gain K for gain
cross over frequency to be 5 rad/sec. G(s)=Ks%(1+0.2s)(1+0. 02s). (16)

14(a).Using routh stability criterion determine stability of the system represented by the
characteristic equations, (16)

(i).s*+85’+1857+165+5=0 , (ii).95°-205*+10s%-52-95-10=0 , (iii).s*+352+25+K=0
Or

14(b). Aunity feedback system has an open loop transfer function, G(s)=K/s(s*+4s+13). Sketch the
root locus. (16)

15(a)(i). Consider the matrix A=| "

Lo _3] and compute et (8)
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(i1).The state model. of the system is given by [}A(ZJ_ [ 0 _3] [XZ} = [O] i,

Y=[1 1] [;%:l . Determine transfer function. (8)
Or
15(b)(i).Find controllablhty of the system, [ ] [ i 1] [ e [g]u : (6)
}{ e i 9 a7 egdo
(i1).Find obsevability of the system,| X2|[=(0 1 2| [X2|H 1|u
x3] |1 -1 4](x3} lo

Y®=[1 0 oJx®. (10) l%é




