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1. Reduce the system shown in Figure 1. to a single transfer function, T(s)=C(s)1‘R(s)
(15%)
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Figure 1.

2. Find the transfer function G(s) =V,,(s)/¥,(s), for the circuit given in Figure 2

(15%)
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3. Find the state space representation of the electrical network shown in- Flgure 3.
The output is v, (t) (10%)
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4. Linearize the equation for small excursions about x = 7/4(10%)
2 .
é-Tx + 2-@ +cosx =0
dt dt

5. Plot the root locus of the characteristic equation 1+G(s)D(s)=0 where

_ (s+0.D7 46
)= [(5+0.17+66]

is in a-unity feedback structure with the controller transfer function (25%)

s+1

D(s)=K
=K

6.  Suppose you have a pendulum with frequency w, and a state-space description

2l oM

Find the control law that places the closed-loop poles of the system so that they are
both at —2w, and compute the estimation matrix that will-place both the estimation
error poles at —10w;,. (25%)
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