PHYSICS 440:  Sample Questions:  Midterm 1 (Arfken Chapters 5-7, 14)

Note:  these are samples.  Expect four questions on the actual midterm.

1. Suppose you are at the top of a tower with height h above the surface of the Earth.  Show that the distance you can see along the surface of the Earth is approximately s ~ (2Rh)1/2, where R is the radius of the Earth and h <<R.  Note the figure below.




2. Evaluate the integral ∫02pdq/(5 + 4cosq) for a) |z| = 1 and b) |z| = 3.

3. Arfken, problem 14.3.13c

4. Consider the function f(z) = (cosz -1)/z5.  Expand f(z) in a Laurent series of powers of z, identify any singularities and their order, and calculate the residue if it exists.

5. Arfken, problem 5.2.15

6. Consider the region interior to the rectangle in the w-plane defined by  -1 < u < 0 and 0 < v < p.  Sketch the mapping of this rectangle into the z-plane under the function w = lnz.

7. Arfken 14.3.5

8. Find the first three terms of the Laurent expansion for f(z) = {1/ln(z)}3 about the point z = 1. 

9. Arfken 5.2.7.a-c

10. Arfken 6.1.16 a and b
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