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2. A vertical long thin wire carries 3 steady downward-directed current [y . A horizontal

conducting rod of length a and Mass m has one end at a distance b from the wire as
shown, and moves vertically downward wi

ith a speed v .
(10) a. Use Ampere’s Law to calculate the
magnetic field produced by the wire
at a distance r from the wire. & ¥
(10) b. Prove that the emf induced across the [ a l
rod is given b = =
B Y Y l ATt “'_I IQ
Y .
% e ol ln[b+a] . < b

21T

and explain the meaning of the minus sign. | I

(8) c. Now consider the rod to slide along &
\/ frictionless vertical rails that close at the g N Ko
top through a resistor R. Find the direction tlJ ezl
/ and magnitude of the induced current that \L_ 1
\/ flows in the rail-rod system. Now find the j \% | |
vertical force on the rod due to the current.

(7) d.Ifattimet=0 the rod starts to fall from rest
under gravity g, show that the rod’s speed is given by

b+a

v(t) = gt[l—exp(— t/7)] T = mR/[#“ID ln(
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-Savart Law |
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that the magnetic fi L
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agnetic field produced by the current loop B, (2) is
€ Cross-sectional area of the solenoid. N
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