Physics-505

Homework Set (4)
This set is due by Tuesday 17th of Jumada-I, 1435 (18th of March, 2014) at noon (*).
In all homeworks, please solve fully and clearly, state assumptions, and comment wisely (when applicable).

Please circle your final answer.

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

(*) slip it under my Office door, in 15-3100

Question-1:

Plot(*) the function g(,) = 8 (cos – cos3) cos2 over : [0,] and : [0, 2]
Represent g(,) in terms of spherical harmonics in  and .

Question-2:

a- Develop a solution for Laplace’s equation in cylindrical coordinates by separation of variable, and identify the differential equation for the Bessel function of order m.

b- In what sense do Bessel functions form an orthogonal and complete set of functions?

c- Repeat part-a in a way that the radial function is the so-called modified Bessel functions; how does this affect the solution in the other two dimensions?

Question-3:

A sphere of unit radius is centered at the origin, and has the potential specified on its surface as V() = cos2() where  is the polar angle. There are no charges elsewhere.
a- Describe how to solve the problem.

b- Write a computer code that displays the potential inside and outside the sphere.

Note: please do not submit as ‘your’ homework anything which you would not be able to explain when I ask you into my Office!
(*) I suggest using a computer code.

