










PHY605 
 

Gravity 
 
 
Instructor: Alfred Shapere    e-mail: shapere@pa.uky.edu 
Office: CP383     Phone: 257 8896 (day); 559 4324 (eve)  
 
Textbook:   
Gravity: An Introduction to General Relativity, by James B. Hartle, Addison-Wesley. 
 
Recommended books:   
A First Course in General Relativity, by Bernard F. Schutz, Cambridge Press. 
Relativity: Special, General, and Cosmological, by Wolfgang Rindler, Oxford Press.  
Introducing Einstein’s Relativity, by Ray d’Inverno, Oxford Press.  
 
Prerequisities:   Physics 504 and 417, or permission of instructor. 
 
Overview: 
It is more than 100 years since Einstein radically changed our conceptions of space and 
time with his Special Theory of Relativity, which has by now become a cornerstone of 
almost every aspect of modern physics.  Einstein’s revolution continued with the General 
Theory of Relativity, a theory of the dynamics of spacetime which, still largely in its 
original form, is our best modern theory of gravity and the basis for much of astrophysics 
and cosmology.  However, in contrast to Special Relativity, the consequences and deep 
structure of General Relativity are still far from fully understood; their investigation is at 
the forefront of some of the most active areas of research in physics. 
     In this course, we will study the Special and General Theories of Relativity and some 
applications to cosmology and astrophysics.   By the end of the course, you should have 
developed an appreciation for the physical concepts underlying these theories and for the 
way in which these concepts lead to quantitative predictions, you should have some 
facility with the mathematical techniques of tensor analysis and curved-space geometry, 
and you should be able to apply them to a wide range of physical problems.  
 
Grading: 
Grades will be based on homework assignments (30%), midterm test (30%), and final 
exam (40%).  Relative to this weighting, students’ percentage scores on homework 
assignments and tests will be added to compute their final percentage scores.  Normally, 
grades will be determined on the following scale:  A = 90 – 100%, B = 80 – 89%, C = 70 
– 79%, E < 70%.  However, the instructor reserves the right to relax these numerical 
standards as a function of student scores on exams and homework if the instructor 
determines that students have adequately mastered course material. 
     You are encouraged to discuss homework problems with others, but to get maximum 
benefit you should at least try to solve all the problems on your own first, and you should 
write out your solutions in your own words. Identical solutions will be regarded as 
plagiarism. You should also note for each problem any significant discussions with others 



and references consulted (this will not reduce your grade in any way). The problem sets 
will be distributed and collected at the beginning of class every Friday, and late work will 
not be accepted. Not all problems will be graded in detail; on longer homeworks, some 
problems will be graded for completeness but not correctness.  
     During the in-class tests, you are not allowed to consult any text book, reference book, 
class notes, or any other written materials, unless explicitly directed. Cheating and 
plagiarism on tests or exams, as well as in all other aspects of the course, are very serious 
academic offenses. Violators of the academic code are subject to punishment in 
accordance with University Senate Rules sections 6.3 and 6.4.  
     In case of excused absence from a test, a makeup test will be offered. Except in cases 
of extreme emergency, the professor must be notified by email or phone at least 24 hours 
prior to the test. For examples of excusable absences consult University Senate Rule 
5.2.4.2.  
 
Course Evaluations:  
Course evaluations are an important component of our Department's instructional 
program. An on-line course evaluation system was developed to allow each student 
ample time to evaluate each component of the course and instructor, thus providing the 
Department with meaningful numerical scores and detailed commentary while 
minimizing the loss of instructional time in the classroom. To access the system during 
the evaluation period, simply go the Department of Physics Web page at 
www.pa.uky.edu and click on the link for Course Evaluations; then follow the 
instructions. When you log in, you will be assigned a random identification number that 
will keep all your comments and scores anonymous. 
 
Course Outline: 
 
Weeks 1 – 3:  Review of Special Relativity 
Weeks 4 – 6:  Tensors and the geometry of curved space  
Weeks 7 – 8:  Experimental tests  
Weeks 9 – 10:  Black holes 
Weeks 11 – 12:  Einstein’s equations 
Weeks 13 – 14:  Cosmology 
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