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—.Consider the block diagram of a control system in Fig.1. (15 79/ )

(a).Draw an equivalent signal cl_*l(g;v géagh %S
(b).Find the transfer function 575 , E%—‘Bz) and 572y by applying the gain

formula directly to the block diagram.
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— . For the mechanical system shown in Fig.2. (< % )

(a).Write the force equations from free-body diagram for the two masses.

(b). Write a set of the state equations by defining the following state variables:
ot oA

xi_yi x) At x3 Zﬁ‘-; x¢- AF °

Yi(S) Ya(S)
(c).Derive the transfer functions Zrs and rj—(( =
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Z. . The circuit diagram of a separately excited dc motor is shown in Fig.3.Assume (20 /.

That the air-gap flux is proportional {o the field current.

That is (%)= K; i-.F(‘l') = K¢ T =constant,

And assume that the torque developed by the motor is proportional to the
air-gap flux and the armature current, .
Thus Tm(H= Ko P (R A= Ko Ke Lo dg(h)= K. Aaﬁ')} (which K =f,K, I
=constant).

(a).Denive the dynamic equations.

(b). Write the state equations in vector-matrix form by defining the state
variables 0, 0, and Ao -

(¢).Draw a block diagram of the system.

(d).Derive the transfer function between the motor displacement and the input
voltage.
The following summary on the variables and parameters is given:

e,(1)=armature voltage
e (1)=field voltage

R', = armature resistance
e,(t)=back emf

R, =field resistance °
L, =armature inductance
L, =field inductance e,

i(t)=armature current

i¢(¢)="{ield current

ol

K, =torque constant
K, =back emf constant
¢(1)=magnetic flux

T, (t)=torque developed by motor °

J,, = rotor inertia of motor
- B =viscous frictional coefficient
8,(1)=rotor angular displacement
a}m(r )=rotor angular velocity

T;(1)=load torque
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