Physics-505
Homework Set (5)
This set is due by Sunday 27th of Jumada-II, 1435 (27th of April 2014) at 10.00 p.m.

In all homeworks, please solve fully and clearly, state assumptions, and comment wisely (when applicable).

Feel free to study from books, and discuss with your instructor, but do not consult others (colleagues, professors, electronic forums…etc.) for this problem set!

I wish you well, wa assalam alaikum!!

Zain Yamani

Phys-505 Instructor

Question-1:

Consider a dielectric sphere of radius “a” with dielectric constant /o. It is placed in an initially uniform electric field, which at large distances from the sphere is directed along the z-axis and has a magnitude Eo. There are no free charges. Find the electric potential inside and outside the sphere.

Question-2:

Jackson 4.12
Question-3:

Consider a sphere of radius “a” with a uniform permanent magnetization “M”, of magnitude Mo and parallel to the z-axis, embedded in a non-permeable medium.
a- Analytically solve for the magnetic induction and magnetic field, both inside and outside the sphere.

b- Develop a computer code that draws these vector fields.
Question-4:

Adequately discuss the idea of magnetic shielding.

Question-5:

Develop the idea of coefficients of self and mutual inductance, and estimate the self inductance for simple circuits.

Question-6:

Discuss the concept of quasi-static magnetic fields, and relate the existence of such fields in conducting media with the so-called diffusion equation of the vector potential. Also relate such fields to the concepts of skin depth and the phenomena of eddy currents and induction heating.
Question-7:

Describe the basis on which Hall Effect measurements determine the sign and concentration of the majority charge carriers in a semiconductor.

Question-8:

Compute the magnetic field due to a close-wound toroidal coil, of square cross section, carrying a current. Find an expression for the approximate self inductance of the toroidal coil,
