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PH 316 Laundry list, Final Exam, Fall 2005   MJM  




11/09/05

GIVEN:   Griffiths' Inside cover formulas will be provided.

Bound charge densities and current densities



(b = -((P
(b = P(n^
Jb = ( x M

Kb = M x N^
Miscl equations



((E = (/(o
((B = 0
(B(dl = (o Iencl

( x B = (o J 



dB = (oI/(4() dl x r/r3

( = -d(B/dt,

<S> = 1/2 Re(ExH*)

(end of given)================================================================

Know that V due to a point charge q  is kq/r, and E due to a point charge q is kq/r2.

Know the relation between joules and volts, and how to compute potential energy.

Know that the 'del' operator in x,y,z is  x^ (/(x + y^ (/(y + z^ (/(z 

Know Gauss's law and be able to state it clearly, and to use it.

Know that E = -grad V     and Vb - Va = - a(b E(dl 

Be able to set up integrals to calculate the electric field or potential for various charge distributions

Be able to use Gauss's law to find electric field given charges

Use given charge or charges to find the flux of E over one face in a 'symmetrical situation'


charge at the center of a cube, or at the corner of a cube


charge at the center of a regular polyhedron

Be able to use Gauss's law to show that E = 4(k (  = (/(o at the surface of a conductor.

Be able to derive from gauss's law, the equation involving the divergence of E (div E = (/(o)

Be able to explain why E inside a conductor is zero (not due to Gauss's law!)

Be able to argue for all charge being at the surface of a static conductor (no internal holes) using gauss's law and E = 0 inside a conductor.

Be able to find E(z) when ((z) is given, or when V(z) is given, or find ( when E is given. 

Be able to find V(x,y) when E(x,y) is given, or V(r) when Er(r) is given


1-D;
2-D in cylindrical geometry



3-D in spherical geometry

Be able to write down Poisson's equation, explain where it came from, and use it.

Be able to write down Laplace's equation, explain where it applies, and use it.

From a voltage contour plot be able to tell where the electric field is the largest, and which way it points.

(This includes making an estimate of the magnitude of E if sufficient information is given)

(Must be able to explain why E lines are perpendicular to V contours)

Be able to show that N/C = V/m  (must know how a volt is related to a joule)

Be able to calculate the capacitance of 


a parallel-plate capacitor  (thickness small compared to plate dimensions)


a long coaxial capacitor w/ given inner and outer radii


concentric spherical capacitor w/ given inner and outer radii

Be able to write down the definition of capacitance C in terms of Q and V

Be able to derive the result that capacitor stored energy  W = ½ CV2 = Q2/(2C) = ½ QV

Be able to calculate the stored energy in a charge distribution for a finite number of charges


(a sum over all independent pairs)

Be able to transform the integral   W = ½ ( (V d(      to 
W = ½  (o ( E2 d( .


(This starts with div E = (/(o )

Be able to work out the conditions at a boundary between two media on E and V, where there may be charge/area ( along the boundary


involves Stokes theorem and divergence theorem


must be able to draw correct diagrams to make the argument

No image charge problems

No series solution to laplace's equation

Given the Biot-Savart law  dB = (oI/(4() dl x r/r3,  be able to write out its generalization as an integral involving J the current density. (p. 222)

Be able to calculate B at center of circular loop, and B on the axis of a circular loop (p 218)

Know Ampere's law and be able to state it clearly and to use it


Know Faraday's law and be able to state it clearly and to use it in various situations (worksheet, etc.)

Given items at the top, be able to define D and H in terms of E, P, M, and B by showing that



((D = (f,   and   ( x H = Jf .

Be able to solve problems like those in the book and for homework where you obtain D, E, and P and bound charges in a situation involving free charges and dielectrics.

Be able to find D when (f is given in a situation of high symmetry (spherical, cylindrical,etc.)

Be able to calculate V when E is given

Be able to show from Faraday's law in integral form that 
( x E = -(B/(t .   [ p. 302 ]

Be able to show with the aid of a sketch that ((J + (((t = 0 represents conservation of charge. The sketch must show a surface enclosing a volume. See p. 214, p. 345

Be able to show that  ( x H = Jf violates conservation of charge, and obtain an 'improved' equation, like Maxwell did, showing that this new equation does satisfy conservation of charge. (sect 7.3.2)

From the four Maxwell's equations be able to show the boundary conditions on E||, H||, B( and D(.

Proofs involve either surface integrals, or circulation integrals (line integrals). A proper sketch is imperative in doing a proof. The sketch should be non-microscopic, and properly labelled. (Sect 7.3.5)

* Be able to write down all four Maxwell's equations in 'point' form and explain where each came from.

Write down the equation of continuity.  With a sketch, explain what it means. [ see above ]

When there are no free charges, work out the four boundary conditions on E, B, D, and H. This is a simplification of the spec above where there may be free sheet charge ( and free sheet current K.

Obtain the wave equation for either E or H, starting from Maxwell's equations.

Write down a 'plane wave' solution for either E or H. Show by means of a diagram that points on the wave all having the same phase lie in a plane. Show that this solution satisfies the wave equation. From this solution in free space, find the explicit relation between (, k, (o  and (o.

From Maxwell's equations, show that for 'plane waves'


k is perpendicular to E

k is perpendicular to B

E is perpendicular to B

E x B is in the direction of k   (will need a sketch)


Show for field amplitudes that Eo = Ho (v

Show for plane waves incident normally on a dielectric surface that the reflected E field will be inverted if n2>n1, but will be erect if n1>n2.

By examining oblique incidence of a plane wave on a plane dielectric boundary, show that snell's law must be satisfied, and that the angle of incidence equals the angle of reflection.

Show that  ( ExH (da = - ( J(E d( - (/(t ( ((E2 + B2/()/2 d(, and interpret the results (Poynting's theorem)

Given that <S> = 1/2 Re(ExH*), calculate the transmission or reflection coefficient at normal incidence for either a TE or TM plane wave incident normally on a plane dielectric boundary. This involves a sketch and use of relations like Eo = ( v Ho.

For a plane wave incident normally from medium of index n1 on a layer of thickness a and index n2 backed by a medium of index n3, write down all the relations between E fields at both boundaries (z = 0 and z = a)

Be prepared to do problems similar to or identical to assigned homework.

{Figure 75-100 points on recent material, around Maxwell's equations and beyond.}

Maxwell Trivia Quiz:


Nationality




Father's last name



Who was born the year Maxwell died?
Most famous work in astronomy.

