
PHYS 631, Spring 2017

General Relativity

Prof. David Goldberg (goldberg@drexel.edu)

Office: Disque Hall, Room 810

Phone: (215) 895-2715

Lectures: T,Th, 9:30-10:50, Disque 919

Office Hours: T 1:30-2:30, ,Fr 3:30-4:30, or by appointment in advance.

Webpage: http://mimas.physics.drexel.edu/gr

Textbooks
A Short Course in General Relativity, 2nd Edition, Bernard Schutz, 2009, Cambridge University
Press.

Course Overview
General relativity is, in many respects, a niche subject. Even astrophysicists, for the most part,
can get by with only a cursory bit of knowledge and a few derived results. That said, on the large
scale, gravity is the most important force in the universe, even if it’s fundamentally the weakest.
In this course, we will explore the foundations of special and general relavitity, derive the geodesic
equations, derive and explore the Einstein Field equations, and develop solutions including the
weak field limit, the Schwarzschild solution, gravitational waves, and the spatially invariant (aka
Friedmann-Robertson-Walker) solution.

It is not assumed that you’ve taken a formal special relativity course, but I do expect that you
are familiar with some basic results: Lorentz transforms, the definition of relativistic momentum
and energy, and the like. I also expect you to have a mastery of classical mechanics at the level
of Taylor or Marion & Thornton, and be very comfortable with multivariable calculus, differential
equations, and coordinate transformations.

A note for auditing students

I welcome students to sit in on this course. However, by doing so, you are committing to put in
the work necessary to meaningfully participate. This means:

1. You are to attend every class, show up on time, and participate in discussions.

2. While you are not to submit homeworks to take exams, you are expected to do them. I will
ask to see that you’ve made the attempt and you may grade yourselves after I’ve passed back
solution keys.

3. You are expected to be as engaged and interactive as students taking the class for credit.

Any auditing students not complying with this policy will be asked to leave.

1



Evaluation
The grading scheme for this course is:

• 25% Homework

• 10% Class Participation

• 30% Midterm

• 35% Final Exam

Homework

I will give you homework every week to week and a half (corresponding to about a chapter or two
of material). The homework will include book questions, as well as those of my construction. You
are expected to turn them in 1 week later. A lateness penalty of 10% will be assessed for each day
late, and no homeworks will be accepted after solution keys have been passed back.

You are expected and encouraged to discuss homework in a general way. However, you are to
prepare your written assignment on your own. Copying or collaboration on the final submission
will result in zeros for all concerned.

Tentative List of Topics

1. Notations, Units and Tensors (Ch. 1, 2, 3)

2. Special Relativity (Ch. 1,2)

3. Fluids (Ch. 4)

4. Curvature (Ch. 5, 7)

5. Geodesics (Ch. 7)

6. Riemannian Manifolds (Ch. 6)

7. The Einstein Field Equations (Ch. 8)

8. The Schwarzschild Metric (Ch. 10, 11)

9. Lagrangian Formalism (extra notes)

10. GR and Cosmology (Ch. 12)

11. Gravitational Radiation (Ch. 9)

Policies
In addition, please refer to university academic dishonesty policies:

http://www.drexel.edu/provost/academic dishonesty.asp

http://www.drexel.edu/studentlife/judicial/honesty.html

And the registration policies:

http://www.drexel.edu/ods/student reg.html

http://www.drexel.edu/provost/policies/course drop.asp

Drexel Learning Priorities
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• Information Literacy - Possess the skills and knowledge to access, evaluate and use information
effectively, competently and creatively.

• Technology Use - Make appropriate use of technologies to communicate, collaborate, solve
problems, make decisions, and conduct research, as well as foster creativity and life-long
learning.

• Professional Practice - Apply knowledge and skills gained from a program of study to the
achievement of goals in a work, clinical, or other professional setting.

• Research, Scholarship, and Creative Expression - Make meaningful contributions in their
chosen field, participating in use-inspired research, scholarship or creative activity as an in-
dividual or in a collaborative effort.
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