Problem 2.1 A transmission line of lengthconnects a load to a sinusoidal voltage
source with an oscillation frequendy Assuming the velocity of wave propagation
on the line isc, for which of the following situations is it reasonable to ignore the
presence of the transmission line in the solution of the circuit:

(@ | =20cm,f =20 kHz,

(b) I =50 km, f =60 Hz,

(c) I =20 cm,f =600 MHz,

(d) =1 mm,f =100 GHz.

Solution: A transmission line is negligible whdriA < 0.01.
_If  (20x1072m) x (20x 10° Hz)

(a) )I\— m T2 1P s = 1.33x 10> (negligible).
(b) /'\f - 'u‘; _ (50 10332) 12;?:/: 1H2) _ ) 01 (borderiine)

(© }I\— = qup = (20 10232)125?:/?( 16 Hz) = 0.40 (nonnegligible)
) /'\f - 'u‘; _ (1x107 3m>2 :0531:]?: 10°H2) _ 5 33 (nonnegligible)




