PHYSICS 440:  Sample Questions:  Midterm 2 (Arfken Chapters 9, 10.1&2, section on homology relations)

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

1. Find the general solution to the differential equation y” = ex -1 by general series substitution.  Find the specific solution for y(0) = 0 and y’(0) = 0.

2. Find the temperature inside a sphere with a surface temperature T(R,q) = 2 + cos(q).  Hint:  the steady state solution inside the sphere obeys Laplace’s equation.

3. Solve the differential equation xy’ = xy+ y by general series substitution.

4. Find the population of bacteria N(t) subject to the equation dN/dt = lN – k, where l and k are constants.  Explore the behavior of the population.  Explore, I say!

5. Arfken 9.3.9

6. Arfken 9.5.6

7. Arfken 9.6.21

8. Arfken 9.7.15

9. Arfken 10.1.6

10. Assume that that the energy equation for a star can be written as 






dL/dr = 4pe0r2rTn, 


where r is the density, e0 is a constant and n is a constant that depends on the 
fusion mechanism in the star.  For hydrostatic stars in which ideal gas pressure is 
dominant, derive the homology relation for luminosity as a function of mass and 
radius.  In stars like the sun, the proton-proton chain (hydrogen fusion) yields a 
value of n = 5. If R ~ M1/5, find L(M) for solar type stars (ignore compositional 
and opacity effects). 






























































































































































































