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Final-2 Solution

1. Solution :

(a) The speed of electric (electromagnetic) field propagation in copper wire is
slower than in vacuum by a factor referred to as the velocity factor. The speed of
electromagnetic waves propagate in vacuum is 299,792,458 meters per second.
The velocity factor for a 12-gauge copper wire copper wire is about 0.951
(according to this source). Therefore, the speed of electricity in a 12-gauge copper
wire is 299,792,458 meters per second x 0.951 or 285,102,627 meters per second.
This is about 280,000,000 meters per second which is not very much different
from the speed of electromagnetic waves (light) in vacuum. (b) The speed of
electric current in copper wire is the average drift velocity of electrons in the wire.
This can be calculated using the applet shown below from the Hyperphysics
webpage: Microscopic View of Electric current. For a 12-gauge copper wire
carrying a 10-ampere DC current, the average drift velocity is about 80 centimeters

per hour or about 0.0002 meters per second.

2. Solution :

a) The input voltage is AV, =Z=LR'+X2=1/R*+ la)C2 . The output voltage is
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AVO.‘“=B’C=w—IC.Thegainratiois
AV, JoC l/oC

AV, IJR2+(I/0)C)2 =\/R2+(1/wc)2 .

(b,cyAs o—>0, LC’ — o and R becomes negligible in comparison. Then
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3. Solution:
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4. Solution:
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5. Solution:
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