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1. Please translate the following paragraph into Chinese.
Magnetic resonance imaging (MRI, & # &%) is receiving more and more attention as
scientists strive to improve the quality of the cross-seCtional images of the body so useful in
medical diagnosis and treatment. MRI does not expose the patient to potentially hazardous

X-rays or injected contrast materials such as those employed to obtain computerized axial
tomography (CAT, & 45878 # 1) scans. (12%)

2. For the circuit shown in Fig 1, the switch closes at # = 0. There is no energy stored in the capacitor for ¢<0.
Solve for the following:

(1) For ¥=10 V, L = 1.8 mH and C =0.2 mF, determine R such that the system is critically §amped (denoted
Rc here). (8%)

(2) For R =50% Rc, determine V(). Indicate the type of damping. (12%)
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Fig. 1

3. As shown in Fig. 2(a), the circuit is in sinusoidal steady state. With the output waveform v, () shownin
Fig 2(b), sketch the input waveformv, (f) on the same graph. Indicate the magnitude and the phase
difference with v, (f) . (Note: z =3 for simplicity)(18%)
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4. A voltage source with V,(t) = 1202 cos(250t) V is connected in series with a resistor R=100 Q, an

inductor L=0.8 H and a capacitor C=25 uF.

(1) Find the equivalent impedance for all R, L and C at the source frequency. (5%)
(2) Determine the sinusoidal steady-state current, i(f). (5%) ~

(3) Draw a phasor diagram to describe the voltages across all the elements (including the source and R, L, C)
and the current. Indicate the magnitudes and phase angles. (6%)

(4) What is the apparent power out of the voltage source and what is the power factor? (4%)

5. After being open a long time, the switch in Fig. 3 is closed at /=0 for 4 s, then opened again. Determine and
sketch the voltage Vz(t) for t > 0. (15%)
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6. A load is connected to an ac voltage source of 460 Vrms and 60 Hz. The load consumes a power of 12 kW
at a power factor of 0.75. To improve the power factor to 0.9, a capacitor is connected in parallel with the
load. What is the capacitance needed? Draw a phasor diagram to indicate how this works. (cos™0.75=41.4°,
c0s0.9=25.8°) (15%)




