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(Provide Semi-log Sheets)
Answer ALL questions.

PART A — (10 x 2 = 20 marks)

1.  Determine the transfer function of the network shown below in Fig. 1.

2, 2

1
W % Z

2. Write down force-voltage analogous equations relating the mechanical and
eleetrical systems for a simple mars spring-damper system.

)

Define steady state response and steady state error.

What are the effects of damping ratio on the time response of a second order
system?

5. Determine the range of K for stability of S* +28%+28%+(3+K)S+K =0 for
K >0 using Routh criterion.

Define stability of control system.

What are the various compensation schemes used in practice?

Derive the transfer function of a lead compensator network.

© ® 3>

What is the application of synchro?
10. List the applications of stepper motor.




[image: image2.png]PART B — (5 x 16 = 80 marks)

11. (a) @) Reduce the given block diagram in Fig. 2. (8)

Fig. 2
() Using force-voltage analogy, determine analogous electrical systen
for the mechanical system shown in Fig. 3. {8

F@)
Fig. 3
Or
(b) Using Mason’s gain formula determine the transfer function of tl
system shown in the signal flow graph of Fig. 4. (1
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13.

(a)

(b)
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(i)

Determine the error coefficients for the system having

10 .
G(S)=————— and steady state egror if input to the system i
5%+ 9) v P 7
@y +agt+agt”. 8

The closed loop transfer function of a second order is given by
100
S? +108 +100

Determine the damping ratio, natural frequency of oscillations, ris
time, settling time and peak overshoot. (8

T(S)=

Or

The open loop transfer function of a unity feedback system is
G(8) = K(12+ 02.5S)(1 +28) )

S%(S?*+4S8+5)
Determine the static error coefficients and the steady state error fo
(1)  Unit step
(2) Unit ramp
(3) Unit parabolic inputs. (8

A second order control system is represented by a transfer functio
given below :

6,(8) _ 1
T(S) JS®+fS+K’
Where 6, is the proportional output and 7' is the input torque.

A step input of 10 Nm is applied to the system and test results ar
given below :

(1) M,=6%

(2) tp=1sec

(3) The steady state value of the output is 0.5 radian.
Determine the values of J, f and K. ¢

Draw the Bode plot for the unity feedback control system whose transfe
function is given by

10(S +10)
GS)=——
& 8(8 +2)(S +5)
Determine gain margin and phase margin. Comment on the stability
the system. (1
Or
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15.

(b)

(a)

The open-loop transfer function of a unity feedback control system is
given as G(S)H(S) :—ZK——. Determine the value of K for which
S(8*+8+4)

the system is stable by applying :
(i) Routh Hurmitz criterion and
(ii) Nyquist criterion (16)

A system with a velocity feedback is shown in Fig. 5 below.

£4) . 5 . '5,— s
i

(o)

(a)

(b)

Fig. 5
Determine the value of K and K, so that the following specifications are
satisfied. .
(i) Damping ratio of closed-loop poles is 0.5.
(ii) Settling time < 2 sec.
(iii) Static velocity error constant > 50/sec.
(iv) Static velocity feedback constant 0 < K, <1.

Or

Design a lead compensator using root locus for the system wit}
4
G(8) = ————— to meet the following specifications :
(. 352 0 wing specificati
(i) Damping ratio = 0.5
(i) Settling time = 2 sec. (16
Describe the operation of dc tachogenerator and derive its transfe
function. (16
Or
Write short notes on the following :
(i)  Sensors and Decoders (8
(ii) AC servomotors. (8
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