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CHAPTER 25

Reading: Chapter 25, Relativistic Stars and Black Holes.

Problems

Work four of the following eight problems. Pick problems that are appropriate for you—not
too easy; not too hard. I especially recommend the exercises in bold face

• Exercise 25.1 Connection Coefficients and Riemann in Schwarzschild. Note: If you
know Mathematica or Maple fairly well, you can fairly easily write your own programs
to compute connection coefficients and curvature tensors. You will find programs
written by others at the following web sites:

* The site associated with James Hartle’s new textbook on general relativity:
http://wps.aw.com/aw hartle gravity 1

* Roger Blandford’s web site for Ph236 this year:
http://www.its.caltech.edu/ rblandfo/ph236c.html

* The GRTensor web site: http://grtensor.phy.queensu.ca/
• Exercise 25.2 The Bertotti-Robinson Solution

• Exercise 25.3 Schwarzschild Geometry in Isotropic Coordinates
• Exercise 25.5 Gravitational Redshift

• Exercise 25.7 Implosion of the Surface of a Zero-Pressure Star
• Exercise 25.8 Gore at the Singularity

• Exercise 25.9 Wormholes

• Exercise 25.11 Penrose Process, Hawking Radiation, & Black-Hole Ther-

modynamics

• Exercise 25.12 Slices of Simultaneity in Schwarzschild Spacetime
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