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E&M. 3.

A rectangular loop of dimensions 3¢ and 4 ¢ lies in the plane of the page as shown above. A long straight wire
also in the plane of the page carries a current I.

(a) Calculate the magnetic flux through the rectangular loop in terms of /, ¢, and fundamental constants.
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Starting at time ¢ = O, the current in the long straight wire is given as a function of time ¢ by

I1(t) = Iye™, where I, and k are constants.

(b) The current induced in the loop is in which direction?
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Justify your answer. -
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GO ON TO THE NEXT PAGE.
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The loop has a resistance R. Calculate each of the following in terms of R, I, k, £, and fundamental constants.
(c) The current in the loop as a function of time ¢
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(d) The total enef gy dissipated in the loop from t=0to t = o
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E&M. 3.

A rectangular loop of dimensions 3£ and 4 £ lies in the plane of the page as shown above. A long straight wire
also in the plane of the page carries a current I.

(a) Calculate the magnetic flux through the rectangular loop in terms of , £, and fundamental constants.

_ 4
¢=-,j\s-o>k=» o ke pllzg) s B %E
3l 2730
@‘]\& 04= ,«,(,1? = BRI =imRa ~2TBeo9T8L
erL g
%Tﬁi“qd |
B= AL

- {2 @C-Q - P%’(‘(GI:'Q»
@ L(?'Z (22 )"/ = = ,;))é

Starting at time ¢ = 0, the current in the long stralght wire is given as a function of time ¢ by

I(t) = Iye™, where I, and k are constants.

(b) The current induced in the loop is in which direction?

Clockwise \ Z60unterclockwise
Justify your answer.
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The loop has a resistance R. Calculate each of the following in terms of R, Iy, k, £, and fundamental constants.
(c) The current in the loop as a function of time ¢ E ﬂ
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(d) The total energy dissipated in the loop from t=0to t =
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