Phys 222: Modern Physics

HOMEWORK SET 16: MAXWELL SPEED DISTRIBUTIONS
Due Monday, March 24, 2025

Problem adapted from TZDII!

Spring 2025

13.40) Consider a cylindrical resistor of length L, cross

sectional area A, resistivity p, and resistance R. The

resistor has a voltage difference V between its ends and A
carries a current I. Show that Ohm's law V = IR is

equivalent to E = jp, with resistance R related to the

A\

resistivity p by R = pL/A.

Helpful Electricity and Magnetism Reminders

Force between point charges at distance r: F=

Force on a charge in a uniform Field E:

Electric Field = Force per charge: E-=

Electric Potential = Potential Energy per charge across L: V=

Lorentz Force: F = q\7 xB

Biot-Savart Law (B due to a current segment): F = Ho 2 IdZ X F
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Faraday's Law (induced emf): £ = —N
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