PHYSICS – 306 – QUIZ
Instructor: Dr. Musazay.      

Student’s Name _____________________ ID # __________Sec.#______

1. A long cable carries current in one direction uniformly distributed over its (circular) cross section.  The current returns along the surface (there is a very think insulating sheath separating the currents).  Find the self-inductance per unit length.
2. A long solenoid of radius a, carrying n turns per unit length, is looped by a wire with resistance R, as shown in the Figure:

a) If the current in the solenoid is increasing at a constant rate      (DI/dt = k), what current flows in the loop, and which way (left or right) does it pass through the resistor?

b) If the current I in the solenoid is constant but the solenoid is pulled out of the loop, turned around, and reinserted, what total charge passes through the resistor?

3. A coaxial cable consists of two very long cylindrical tubes, separated by linear insulating material of magnetic susceptibility Xm.  A current I flows down the inner conductor and returns along the outer one; in each case the current distutbutes itself uniformly over the surface (as shown in the Figure).  Find the magnetic field in the region between the tubes.  As a check, calculate the magnetization and the bound currents, and confirm that (together, of course, with the free currents) they generate the correct field.
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