PH 316 Homework Assignments, Fall 2012    MJM     rev a 
Set 1 For Monday September 3, 2012 

1. Find the direction of steepest increase for the function f(x,y) = 3 x + 4 xy at (1,2). Express your answer as an angle CCW from the +x axis.
2. Approximate using the binomial series a) (101)1/2    b) 3.12    Use only the first term and the one after that (2 terms altogether)  and compare to the answer from your calculator.
3. For each of these functions, obtain the first two terms (the two largest terms). Approximate a) sin((/3 + 0.02) using taylor series   b) (r + x)-3  where r>>x  using taylor series,          c) (r + x)-3 , r >> x using the binomial expansion. Show your work, not just the answer, so I can verify you are doing it right.
4. We  have a circle of radius R in the x-y plane, centered at the origin, with total charge Q uniformly spread over its circumference. Work out the electric field E at (0,0,z), and also the electric potential V at (0,0,z).

5.  Now we have a circle of radius R, centered at the origin in the x, y plane, with total charge Q spread uniformly over its area. a) Give a reason for E(0,0,z) and V(0,0,z) to be different  than in the previous problem. Without doing any calculations, say which one will be larger (problem 5 or problem 4?).
b) Work out E(0,0,z), and show that when z>>R, it reduces to the expression for E due to a point charge.
Set 2 For Monday September 10, 2012
1. In class we worked out the z-component of the curl in cylindrical coordinates. Determine the radial (() component of the curl. You need a closed path in the z-( plane to do this. Show all your work, and make your sketch large enough I can read it.

1. Determine the electric potential V at a point (0,0,z) due to a disc of total charge Q, with this charge uniformly spread over a disc of radius R centered at the origin in the x-y plane. (Similar to the electric field calculation of set 1.) When z>>R, your expression should reduce to kQ/z.

2. Start with a right circular cylindrical shell of radius 0.030 m and height 0.10 m. Its axis coincides with the z-axis. Now cut away 3/4 of the shell along the z-x and z-y planes. This leaves curved a quarter-section of the cylindrical shell. In a top view it is a quarter-circle from the x to the y axis. a)  Find the flux of a vector E1 =3  i V/m through this section of cylinder, by writing out the integral in cylindrical coordinates, putting in the limits and integrating. b) Use the same method, showing details, to find the flux through this cylindrical section of a vector E2 = (x i + 1/3 k) V/m 
3. Show by direct calculation in rectangular coordinates (x, ,y, z) that A x(B xC) = B(A(C) – C(A(B)
[‘bac – cab’] (each term on one side of the equation must match one on the other side).

4. 1.24 a)                

p. 22

5. 1.43 a) & b),  1.44 a) & b)
p. 49 

Set 3 For Thursday September 13, 2012 
1. Work out by direct integration the electric field on the axis of a hollow cylindrical shell a distance D from the center of the shell along the shell's axis. The shell has a radius R and length L. There is a uniform charge per unit area on the shell's curved surface.

2. Ditto except that the cylinder of radius R and length L has a uniform charge volume charge density rho, in C/m3.
3. a) Verify that the electric field E = i(2x-3y) + j (3x-2y) is a valid electrostatic field.
    b) Using E, determine the potential difference V(2,2,0) – V(0,0,0), using the path 


(0,0,0)->(2,0,0), then (2,0,0)- >(2,2,0).
    c) From E, determine V(x,y,z) and check that it agrees your calculation from part b)

4. 1.48 [ 3D delta function, p. 52; be sure to read example 1.16, p. 51 and then do 1.48]

