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Problem I [40 Pts]

Consider the circuit shown below

L:i(t) Q) R: — Co

Define the state variables
Write the model equation in state-variable form

c. Write the I/O equation relating the voltage across Ri, Va, as output to the input current
Li(t)
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Problem 2 [20 Pts]

Draw a block diagram to represent the following equations,

X=—4x+6y+2u(t)
y=-2x-3y

a.

b. §+2y+ 3y’ =5u(t)
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Problem 3 [40 Pts]

The system shown below is fluid rotor system in which the larger container rotates due to an

applied torque T(t). The angular position of the large container is 0.. As the large container
rotates, the fluid inside it also rotates and due to viscosity, it forces the inner cylinder to

rotate and the angular position of the inner cylinder is 02 which in turn induces a rotation in

the outer cylinder (the one to the right). The inertias of each rotor are denoted by J and the
viscosity of the fluids are denoted by B. K is the torsional stiffness of the linkage bar.

a. Define the state-variables for the system and the components to which they are
associated

b. Derive the model equations for the system and write them in state-variable form.

c. Write down the block diagram of the system clearly indicating the significance of each
link you made.
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