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Time: 3 hrs.

2a.
b.

3a.
b.

Note: l. Answer uny FIVE full questions, Choosing ONE full questionfrom euch module.
2. Draw neat sketches, wherever requirdd.

la-
b.

c.

Module-l
Explain the closed loop control system with an example and block diagram,
Explain the requirementg----------------' gf an ideal control system (any five).
Explain the following :onlrollers : (i) PI controller (ii) PID controller.

OR:
Obtain the transfer function for an Armature Controlled DC motor.
Obtain the tranifer function for the mechanical system shown in Fig. Q2 (b)

Fig e2 (b)

Module-2
Analyze the first order electrical system when it i.s subjected to an unit step input.

A second order system,, is given by, 
ffi=5C*,,. 

Find the following

response specifications, (i) Rise time
(v) Settling time.
Also find the expression for

a. For an unity feed back system with G(s) =

(ii) Delay time (iii) Peak time (iv) Peak overshoot

the output response C(Q when subjected to unit step response.
(12 Marks)

OR

b

steady state error is to be limited to I 0, when the input is 1 + 1 2t * * t' .-2
Derive an expression for a second order sender damped system which
step response.

find the value of K for which the

(08 Marks)

is subjected to unit
(12 Marks)



^\Iodule-3

5 a. Reduce the block diagram by reduction technique and find
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',.Q(s)

R(s)
(10 Marks)

C(s)

b. Determine the transfer function of the system shown in Fig. Q5 (b) using SFG technique.
q

; 
*u

shown in Fig. Q5 (a).

(10 Marks)

(05 Marks)

s(s+2)(s+a)(s+6)
(20 Marks)
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Fig. Qs (b) (10 Marks)
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a. Define the following tai*r :

(i) State
(ii) State variables
(iii) State vector.
(iv) State space
(v) State trajectory (os Marks)

b. Determine:the state controllability and observability of the system using Kalman's test.

l-: r ll lo rl -
x=1-l 0 tlx+lo 0lu, Y=1, r ol*

l0 0 rl 12 rl L r

6::':rpy4ls6te the obsewability of the systemby Gilbert's method.

[o r ol [ol
o=lo o ll,n=lol."ac=[3 4 r]

Lo -2 -31 Lr l
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,' i,':. Module-4

Sketch the root lqgus for the given transfer function with G(s)H(s) =

Comment on the stability of the system.
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OR
A system oscillates with a frequency o, if it has poles of,:s'= +jro and no poles

half of S plane, determine the value of 'K' afld 'a' , Sg,thAt the system shown in
oscillates at a frequency of 2 radls.
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in the right
Fig. Q8 (a)

(06 Marks)
cts)

Comment on the stability. (14 Marks)

RG\

Sketch the root locus with G(s)H(s) =

Fie. Q8 (a)

K
s(s2+4s+10)

,it. i

9 a. What are Polar Plots? Sketch the Polar Plot with G(s)H(s) =

b. Draw the Nyquist plot for G(s)H(s) =
so + Qs3 '+ 17s2 + 10s

OR
,:

G(s)H(s) =
2(s + 0.25)

s'11+s)(s+0.5)
Sketch the Bode plot for the system with

determine, (i) Phase cross over frequency (ii)
(iv) Phase margin.
Comment on the stabiiity of the system.

{. Xl d.' A, *

K
s(1 + ls)(l+ T,s)

and find the value of K.

(06 Marks)

(14 Marks)

. From the plot

(iii) Gain margin

(20 Marks)

l0

gain cross over frequency
::, ;."'. "t.

3 of3


