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Problem 1:

For the RLC circuit shown below, consider voltage source e(t) is the input (u) and voltage
across capacitor C is the output (y) and then find the following system representations:

a) input-output representation (described by ordinary differential equations)

b) transfer function, H(s) =Y (s)/U(s)

C) state space representation, X = Ax+Bu, y=Cx+Du.
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Problem 2:

Apply the gain formula to the SFG shown below to find the transfer functions of T{—f’and Y—5
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Problem 3:

The block diagram of a feedback control system is shown below

a) Apply the SFG gain formula directly to the block diagram to find the transfer functions
YO) g YO
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Express Y(s) interms of R(s) and N(s) when both inputs are applied simultaneously.

b) Find the desired relation among the transfer functions G,(s), G,(s), G;(s), G,(s), H,(s)

and H,(s) so that the output Y (s) is not affected by the disturbance signal N(s) at all.
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Problem 4: Find the solution of
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x(0)=[01 u(t) =L} for t > 0.
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Problem 5:

Find the region of K in G(s) (in which G(s) = K

for which the unit
s4+6s3+1352+1zs+4) Y

feedback control system given below is stable.
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