Department of physics
Indian Institute of Technology, Kanpur

MKH/SMT/2016-17-11/Phy103 Assignment-4 Week of 30-1-17

Note: The problems assigned are from the text book Introduction to Electrodynamics (4" edition) by
David J. Griffiths

1. Problem 3.32
2. Problem 3.35
3. Problem 3.43
4, Problem 3.58
5. Problem 4.6

6. Problem 4.9

7. Problem 4,11
8. Problem 4.13
9. Problem 4.15
10. Problem 4.16
11. Prohlem 4.18
12. Problem 4.30
13. Problem 4.31
14. Problem 4.33
15. Problem 4.35

3.35: Net charge is zero so the first non-zero contribution to the field comes from the dipole. Dipole
moment will be in the z-direction.

3.43: The net field inside the conductor is zero. Surface charge density a(8) = kcos? over a
spherical shell gives constant field inside the sphere and a dipole field outside.

3.58: Use image problem for a grounded sphere and o = —f+ VV on a conducting surface.

4.6: A perfect dipole g = qd with g - coand a — 0 or also a spherical shell with surface charge
density o(8) = kcosf. Method of images can be used here to find the net field.

4.11: Find bound charges in each case and calculate the field given by them.
4.13: Two-dimensional analogue of uniformly polarized sphere.

4.15 and 4.16: Look at the bound charges and also at the boundary conditions.
4.18: Displacement remains the same throughout the dielectric.

4.30: Draw the field lines and look at the formula FF = (,‘5 . ﬁ)f

4.31: It will be helpful to use planar polar coordinates here. The dipole experiences both a force and
atorque.

4.35: Use Poisson’s equation and boundary conditions at the spherical surface.
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