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1. InFigure 1, please find the maximum power transfer to R, and what percentage of the total
power generated by these two sources is delivered to R; ? (10%)
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Figure 1.

2. InFigure 2, a 10V voltage source and a 5A current source are imposed on the circuit.

(a) Please find the value of v, based on the superposition principle.

(b) If 10V is changed to 20V, and 5A is changed to 15A, then find the value of v,. (5%, 5%)
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3. In Figure 3, please find the value of vo(f) based on the phasor method. (10%)
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Figure 3.

4. If the impedance parameters, namely, z parameters, is expressed by

10Q 7.5Q .
(2)= , then two identical circuits are connected in parallel as shown in
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Figure 4. Please find the value of I1. (10%)
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Figure 4.

5. InFigure 5, please find the expression of v(f) with =0.1A for ¢>0. (10%)
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Figure 5.

6. In Figure 6, (a) please find the (1) transient, (2) steady-state, (3) natural and (4) forced

responses of v(#), and (b) please find the (5) transient, (6) steady-state, (7) natural and (8)
forced responses of i(f). (1%*8)
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7. In Figure 7, the ideal transformer is with the primary-side turns Np versus the secondary-
side turns N, being N,:N,=5:4. The voltages across the primary and secondary sides

are expressed as v, and vs, respectively, and the current flowing through the primary and
secondary sides are represented by i, and is, respectively. Note that the answer must be

by by

) . If not, no score.
b1 O

expressed by the matrix form, namely, (

(a) Please find b parameters for a single transformer.
(b) Please find b parameters for two identical transformers connected in cascade. (5%,

5%)
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8. In Figure 8, find the currents #(#) and #,(t) at =, and the flux linkages 4 (#) and
(1) at t=o.(3%*4)
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Figure 8.

9. A band-pass filter is constructed by a series RLC circuit with the resistance of 143.24Q, the
inductance of 2.533mH and the capacitance of 1pF. Please find the lower corner frequency
f21 and the upper corner frequency fe. (5%, 5%)

10. Question and Answer (1%*10)

(1) What main feature is required for a linear system?

(2) What will happen if the KVL is not hold?

(3) What will happen if the KCL is not hold?

(4) Considering the linear circuit in the time domain, how is the output signal y(f) expressed
by the system signal A(f) and the input signal x(£)?

(5) Considering the linear circuit in the Laplace domain, how is the output signal ¥(s)
expressed by the system signal H(s) and the input signal X(s)?

(6) What main constraint is required for the transfer function?

(7) What main constraint is required for the Fourier series?

(8) What three constraints are required when the phasor method is used?

(9) Under the step response in the Laplace domain, what two time-domain responses can be
obtained by the inverse Laplace transform of the corresponding output?

(10)What is the physical meaning of the root-mean-square (RMS) value?



