15SECA43

Control Systgrﬁé

Time: 3 hrs. N Max. Marks: 80
Note: Answer any FIVE full questions, choosing ONE full question from each module.

_ Module-1 y
1 a. Explain any two effects of feedback on control systems. (04 Marks)
b. Inspect the mechanical system shown in Fig. Q1 (b) to, )
(1) Draw the mechanical network.
(1)  Write differential equations govering the dynamlc behavior of the system.
(1) Draw force-voltage analogous electric network of the system.

50, will be treated as malpractice.

b. Derive the tramfer function of the system shown in Fig. Q2 (b)-(i) and Fig. Q2 (b)-(ii) and
hence show that they are analogous to each other.
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& % C. Evaluate the transfer funcnon of the system shown in Fig. Q1 (c) usmg Block diagram
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15EC43
c. Draw the signal flow graph of the block diagram shown in Fig. Q2 (c). Evaluate the transfer
function using Mason’s Gain formula. ,

RLs)

“., Fig.Q2(c) ) (06 Marks)
' Module-2 i
a. Define the time domain spec1ﬁcat10ns Rise Time - t;, Peak overshoot —tp, Settling time - t;,
Steady state error — ex(t) (04 Marks)
125

b. For the unity feedback éoyﬁtfol system with G(s) = . Find (i) Peak over shoot

N s(s+10)
(1) Settling time for unit step input ~ (iii) Steady state error an input of Su(t). (06 Marks)

. For the closed loep system with G(s) = and H(s) = 5. Evaluate the generalized error

coefﬁcients‘and find error series. (06 Marks)
"OR
a. Explain PID controller with neat block diagram. ,_:‘j (04 Marks)
b. The overall transfer function of a unity feedback system is given by £6) 10 .
R(s ) s> +6s+10
Evaluate the values of error constants. Also ﬁnd the steady state error for the input
r(t)=1+t+t b (06 Marks)

C. Obtain the rise time, peak time, maximum peak overshoot and setthng time of the unit step
response of a closed loop system given by,
C(s) _ 16

R(s) s’+2s+16

(06 Marks)

Module-3

Apply Routh Hurwitz crlterlon to determine the stablhty of the system whose characteristic
equatlon 1s given by, .

$5+25% 4357 + 652 + 554320 Y (08 Marks)
The loop transfer functlon of'a feed back control system is given by G(s)H(s) = %

(1) Sketch root locus plot with ‘K’.as varlable parameter and show that loci of complex roots
are part of a circle. ;

(i1) Determme the break away and break in point, if any. (08 Marks)
: OR
. . K(s +13)
A unity feedback control system has open loop transfer function, G(s)= .
Y s(s+3)(s+7)
Evaluate the range of K for which, the closed system is stable. (06 Marks)
Sketch the root locus for a unity feedback system with open loop transfer function,
K . .
G(s)= m . From the plot find the range of K for which the system is stable.
(10 Marks)
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Module-4
Sketch the Bode plot showing the magnitude in decibles and phase angle in degrees as a
function of log frequency for the transfer function g1ven by,

G(s) = 10
s(1+0.5s)(1+0.1s)
and hence determine the gain margin and phase margln of the system. (10 Marks)

CGs) _ @,
R(s) s? + 210,85 + ©;
where 1 = damping ratio and o, vundamped natural frequency. Obtain an expression for
Resonant Peak - M,. L TR e, (06 Marks)

OR W
The open loop transfer functlon of an unity feedback system 1s glven by,

The closed loop transfer function of a second order system is,

5 ,
G(s)H(s) = ———
s(s +1)(s+ 2) .
Apply Nyquist stab111ty criteria to assess the stablhty of the system. (10 Marks)

For the Bode plot shown in F1g Q8 (b), evaluate the transfer function of the system.

L, & th Q8 (b) (06 Marks)
Module-5

y(s) _ 1
R(z) z'+az+a,

A sampled data system is described by the transfer functxon M(z) =

a; = ——%ﬁand a,= :3 Fmd the response y(k) to the mput (1) rk) =8k (i) r(k) =uk)

‘ (06 Marks)
1 For the system shown in Flg Q9 (b). Evaluate the state equations.
‘ R LW R ©y
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Fig. Q9 (b) (10 Marks)
OR
For the matrix given ﬁnd the diagonalisation matrix.
3 -2
A= (10 Marks)
-1 2]
State the properties of state transition matrix. (06 Marks)
* % k % %
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