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Problem 1:

Represent the electrical network shown in Figure 1 in state space, where ir(t) is the output.
Problem 2:

A position servo for a large microwave antenna is shown in Figure 2. The antenna is modeled as
a mass having a large moment of inertia, J. An output potentiometer measures the output shaft
position, converting the position to the proportional voltage according to vo = Kp0. The motor is

. . : N -
coupled to the antenna with a gear train, of ratio 8 = N—lem. Assume the motor has negligible
2

armature inductance and negligible internal damping.
. Write the dynamic model equations.
. Draw the block diagram and signal flow graph.
¢ Find the transfer function C(s)/R(s).

Problem 3:
Reduce the block diagram shown in Figure 3 to obtain the system transfer function Y(s)/R(s).
Problem 4:

A system with several feedback loops and feed forward paths is shown in Figure 4. Using
Mason’s rules find the transfer function of the system.

Problem 5:

The state equations of a linear time-invariant system are represented by x(t) = Ax(t) + B(u(t)

(a) Find the state-transition matrix d(t), the characteristic equation, and the eigenvalues of A
for the case:

-510 0
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(b) Find @(t), and the characteristic equation using matlab.

Problem 6:  For the transfer function given, determine the signal flow model and the matrix
differential equation using:
@) The phase variable format, and

a) The canonical (diagonal) variable format, and
b) The input feed forward format
Y(s) 5(s +6)

U(s) s*+10s +31s+30



Input
potenti()}fmeter

R(s) +

Q. IF
|
AN
+
vi(r) 1H Hv(1) 10 § ipr)
Figure 1
Antenna
Output
Antenna  potentiofmeter
Gear angular
) osition 8
Power train P
Voltage amplifier
difference
amplifier

Constant
voltage
supply

Figure 2
Gg(S) -t
p Ge(s) =
Gi(s) = > G3(s) °
+ 4 C(s)
1 GH(s) —>

v G2(9) = > G(s)
Gs(s)

Figure 3

v —

Figure 4




