Physics-505

Homework Set (3)
This set is due by Sunday 8th of Jumada-I, 1435 (9th of March, 2014) at 10.00 p.m. (*).
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:

a- Find the capacitance of a conducting sphere of radius R.

b- Find the sphere’s capacitance when a plane grounded conductor is placed a distance D from the sphere’s center.

c- Explain in physical terms if your part-b results are intuitive, and apply them in the two extreme situations:
i. D ( R

ii. D ( infinity
Question-2:

A conducting sphere is thinly sliced into two hemispheres which are held at different potentials.

Find the electrostatic potential at points external to the hemisphere.

Question-3:

A dipole is located at the center of a grounded conducting sphere of radius R. Assume that the dipole charges are located at z = b and z = -b, with b << R.

Make appropriate approximation to calculate the potential inside the sphere, and the induced surface charge density.

Question-4:

Using a mathematical code (in Mathematica or otherwise), write a code that integrates to find the potential in the z = 1 plane of a uniformly charged circular ring in the z = 0 plane with center at the origin.

Question-5:

Develop an understanding of how fields, and surface-charge densities behave in the neighborhood of sharp corners.

Hint: focus on 2-dimensional situations, and assume these corners are infinitely sharp.

