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(1) An elecirical load operates at 240 V rms. The load absorbs an average power of 8
kW at a lagging power factor of 0.8.
{2) Calculate the complex power of the load. (5%4)
(b} Caleulate the impedance of the load. (5%%)

(2) Current through the human body can cause injury. The common injury is to the
nervous system. In Figure | assume that the voltage difference belween one arm
and one leg is 250V, the resistance ol the arm is 400 ohms, the resistance of the
trunk is 50 ohms and the resistance of the leg is 300 ohms,

{a) Draw a simplified model of the path of current through the body. (5%)
{b) Calculate the current through the body. (5%)

v
Figure 1
{3) Figure 2 shows an arrangement of flashlight components. Draw a circuit model for
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(4) The wncharged capacitors in the circuit shown in Figure 3 is initially switched to
terminal a of a three-position switch, ALt = 0 the swilch is moved 1o position b,
where it remains for 15 ma. After the 15 ms delay, the switch is moved to position
¢, where it remains indelinitely.

{2) Derive the numerical expression for the voltage across the capacitor.(10%4)
(1) Plot the capacitor versus (ime.[10%)
(e} When will the voltage on the capacitor equal 200 V.(3%)
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(5) For the circuit shown in Figure 4,
{a) Find the no-load value of v, .(5%)
(b} Find v, when R is 450 k(2 (5%)
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(6) In the circuit shown in Figure 5, a load having an impedance of 39 + | 26 ohms is
fed from a voltage source through a line having impedance of 1 4 j 4 ohms. The
rms value of the source is 250 'V,

(a) Calculate the load current I, and vollage V,.(5%)
(b) Caleulate the average and reactive power delivered to the load.{5%)
(e} Caleulate the average and reactive power delivered (o the line.(5%0)
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(7) The voltages and currents on interconnected circuil clements obey Kirclthofi™s

laws. Deseribe the KirchhofP's current law and Kirchhofl™s voltage law.(10%)

{8) For the circuit shown in Figure 6
(a} Find the value of R, that results in the maximum power being transferred to
R,.(5%)
(b) Calculate the maximum power that can be delivered to R,.(5%)
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Problem 1: Please brieflly answer the [ollowing sub-problems for numerical representations.
(a) What is the range of 2's complement. munber (in decimal) of a byte can represent, 7
(b) What is the 2's complement reprosentation of (—17)yy in a single hyte?

(e} 7 the sign-magnitude representation is adopled, please show {=17)55 in 4 byle.

(d) If the (=17)40 in & byle is required to be extended to o word (2 bytes) for a possible
word ealenlation, please show it in & word format,

{e) What is a nibble?

(Please show your derivation. No credit for any lucky puess, 20 pis, 4 pts for each sub-
problem)

Problem 2 0 Please briefly answer the following sub-problems for digital logics.

() You are given many l-out-of-16 decoder standard 1Cs, However, you can nol perceive
its internal eireuit. Henee, iL can be trealed as o block. You are then asked to desipn
i leoul-of-2506 decoder. Thus, how to arcange Lhose standard decoders to achieve
the poal? Please show your design as detailed as possible.  (The’ address lines are
!‘n, .|"1|r ik ]

(b) Many arithmetic units can be realized by MUXs (multiplexer) which are easily to find
in the standard eell library, Please use 2 4-to-1 MUX to implement a full adder.

{20 pts, 10 pts for cach sub-problem)

Problem 3 : Please briefly answer the following sub-problem for execution speed.

(4) Assume the number of data to be sorted s very large. Please compare the execution
speed of the following 4 sorling methods @ heap sovt, insert sort, quick sort, and merge
sort.

(1) Assume a uniform hash function is uscd for a hash table with a fixed loanding densily,
.50, Plense compare the searching speed of the following toee overflow handling
schemes for an entry existing in the hash table : ncar probing, rehashing, and chain-
ing.

(Please show your derivation. Mo credit for any lucky guess, 20 pts, 10 pts for each sub-
problem)

Problem 4 : Please briefly answer the following sub-problem for speed conparison.

() Please order the delay for CPU o access data From the following memory devices ;
RAM, ROM, registers, hard disk drive, eache.

{b) Please order the tlelay for you lo transfer a big file over the Tollowing nelworks :

giga-lil elliernet, ethernet, fust elhierne.

(20 pts, 10 pts for ench sub-problem)

Problem 5 : Please briefly answer the following networking terminology Lerms,
(n) ADSL

{b) ATM

{c) FDDI

{d) MAC

{e) T3

(20 pis, 4 pts lor each sub-problem)
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