
     

     
  

 
 

 
 
 

       
 

  

        
   

 
 

   
   
   
     
    
    

 
   

                
   

 
   
                   

 
 

 
  

   
   

  
        

 
 

 
  

                  
  

 

Physical  Science:  Einstein’s Universe  CORE-UA  204  
Spring  2023   Meyer  121  

Tuesday  and  Thursday      
9:30 – 10:45 p.m.   

Professor Anthony Pullen 
Office: 726 Broadway, Room 938 

Office Phone: (212)-998-7634 
E-mail: ap177@nyu.edu 

Office hours: TBD 

A photograph of Einstein taken in 1904. 

The laws of physics are the same regardless of your motion. That’s the theory of relativity.  
Though the statement of the relativity principle is simple, the implications of it will challenge your 
notions of fundamental concepts like space and time, not to mention energy, mass, and gravity. This 
course focuses on what relativity tells us about the nature of time and space. We will also look at 
applications to astrophysics and cosmology. 

Course texts 
1. Simply Einstein: Relativity Demystified by Richard Wolfson, Norton. 
2. Einstein’s Universe Laboratory Manual. 
3. Conceptual Physics by Benjamin Crowell (download at http://www.lightandmatter.com/cp/ ). 
4. The Fabric of the Cosmos by Brian Green, Vintage (Recommended). 
5. Einstein: His Life and Universe by Walter Isaacson, Simon & Schuster (Recommended). 

Class Website 
The website for this class is hosted on Brightspace. From this site you can access lecture slides, 
lecture sheets, problem sets, and lab quizzes. 

Office Hours 
Office hours will take place weekly. I will choose the optimal time to meet based on a poll I will 
administer the first week of class. I am also available to meet by appointment as well as briefly 
after lecture. 

Problem sets & Extra Credit 
Problem sets will be posted as “assignments” on Brightspace in the form of worksheets. These 
assignments help you understand the material and prepare for course examinations. The questions 
will be similar to the types of questions you will see on the exams. For each problem set you will 
get extra credit on your exams for completing them. You do not have to get the answers right to 
get full credit, but you do have to explain your reasoning. Each problem set is due the following 
Monday; you can submit it as a pdf or a photo in Brightspace. 

Lecture Questions 
In order to help organize the course material and to reveal the required information to know for the 
exams, question sheets will be posted in Brightspace each week. Examinations will be based on 
these questions and the homework, so you should write out the answers to these questions each 
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class.  

Exams Schedule and Course Grade 
First examination (3/2): 20% 
Second examination (4/18): 20% 
Laboratory: 30% 
Final examination (TBA): 30% 

The exams are multiple choice; the midterms are each 75 minutes with 20 questions and the final is 110 
minutes with 30 questions. Midterm 1 covers weeks 1-4.  Midterm 2 is slightly cumulative, where 80% of 
the questions are from weeks 5, 6, 9-10 and 20% of the questions are from weeks 1-4. The final exam 
covers all weeks equally.  On each exam, only 20% of the questions require math to solve; the rest of the 
questions are just general questions about the topics and do not require math. The final exam date and 
time will be announced once it is decided by NYU CAS. Until then, please avoid making travel 
plans during the NYU CAS final exam window (May 10-16). 

Laboratory Sessions 
These weekly sessions are an important part of the course. You must be registered for one lab 
section. You will have to submit a lab report for each experiment performed. The lab report has to 
include answers to all questions and any data you may have collected. The lab report will be due in 
lab one week after the experiment has been performed. The laboratory sessions will begin the 
week of September 12. 
The laboratory sessions will be devoted to 

1. Doing experiments 
2. Completing lab worksheets 
3. Discussing the homework problems. 
4. Discussing the lecture questions. 

Labs 3-10 (starting with the Interference Lab) will have a quiz that constitutes part of the lab grade for 
that week. The lab quiz is taken online through Brightspace.  It is released the Thursday before the 
corresponding lab at 10:45 AM. It is due on the Monday night before the lab at 11:55 PM. Each lab quiz 
consists of 5 or fewer questions and are used to assess your preparation for each lab. 

The laboratory grade will be based on the laboratory experiment report and quiz (if applicable) for 
each of the sessions. For labs without a quiz (Labs 1 & 2), 80% of the grade is from the lab report.  
For labs with a quiz (Labs 3-10), 60% of the grade is from the lab report and 20% is from the quiz.  
In both cases, the final 20% of your grade is a participation credit earned by showing up within 20 
minutes of the class start time. At the end of the semester, your lowest lab grade will be dropped. 
This can be applied to an unexcused absence. 

Attendance 
If you arrive at least 20 minutes late for the lab session you will lose the participation credit for that 
lab session. 

Absence Policy 
Excused absences will only be given in the case of illness, observation of a religious holiday, or a 
truly unavoidable time conflict. You must notify your lab instructor and Prof. Pullen in advance in 
writing if you need to miss a lab. All other absences will be considered unexcused and will result 
in a lab grade of zero. You cannot make up a lab by attending a laboratory session for which 
you are not registered. 
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Late Assignments 
Late assignments will be penalized ten percentage points for each day late (excluding weekends). If 
you wish to submit a late lab report you must do so only at your laboratory instructor’s office. 

Lab Instructors 
Each lab instructor will hold a weekly office hour where you can discuss lecture and laboratory 
material. Office locations and office hour time and day will be announced during the first 
laboratory session. 

Contact Information 
Vincent van Duong, sec. 2, 7, & 9 
726 Broadway 
vv2102@nyu.edu 

Navoday Borkar, sec. 3, 4 & 8 
726 Broadway, room 1035 
nyb2005@nyu.edu 

Aminatou Dabokemp, sec. 5 & 6 
726 Broadway, room 816 
akd10019@nyu.edu 

Lab Schedule 

Meyer 161 Tuesday Wednesday 
9:30-10:45 Section 007 – Vincent 
11:00-12:15 Section 002 – Vincent Section 008 – Navoday 
12:30-1:45 Section 003 – Navoday Section 009 – Vincent 
2:00-3:15 Section 004 – Navoday 
3:30-4:45 Section 005 – Aminatou 
4:55-6:10 Section 006 – Aminatou 

Missed Exams 
There are no make-up exams for students who miss one or both of the exams given during the 
semester. If you miss an exam because of illness, you must contact Prof. Pullen by email before 
the start of the exam. If you miss an examination for a valid reason (illness, injury, religious 
holiday, or family emergency), your grade will be based on the following allocations: 
Examination 25% 
Laboratory 30% 
Final examination (cumulative) 45% 

If you miss both in-class examinations your grade will be based on the following scheme: 
Laboratory 30% 
Final examination (cumulative) 70% 

Note that if you miss an examination without a valid reason, then your grade will still be based on the 
original allocation with no credit given for missed exams. I would strongly recommend dropping the 
course, if possible, in the event you miss an exam without a valid reason. 

Final Exam 
There will be no make-up for the final examination. A doctor’s note must be provided in the case of 
illness. Under exceptional circumstances, which must be discussed with Prof. Pullen before the 
examination, an incomplete grade will be assigned, and the make-up will be scheduled for the 
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beginning of the Fall 2023 semester in the form of an oral examination  .  No alternative date for 
the final examination will be offered before the end of the  Spring 2023 semester.    

Weekly Schedule of Topics, Readings and Laboratories 

Note: Homework problems will be assigned in lecture each week. 

Date Lecture Topic Reading 
W1: Jan 23 History of Motion Wolfson: Ch. 1-3 

Crowell: Ch. 1.1, 1.3, 1.4 
Ch. 2.1, 2.2 

W2: Jan 30 Newtonian Mechanics & Galilean Relativity 
W3: Feb 6 Electricity & Magnetism Wolfson: Ch. 4-6 

Crowell: Ch. 5.1, 5.2 
Ch. 6.1-6.3 

W4: Feb 13 Electromagnetic & Sound Waves 
W5: Feb 20 Photoelectric Effect Isaacson: Ch. 5, pgs. 90-101 

Ch. 7, pgs. 155-57 
W6: Feb 27 Review (2/28) & Midterm 1 (3/2) 

W7: Mar 6 Michelson-Morley Experiment & Special 
Relativity 

Wolfson: Ch. 7-13 
Greene: Ch.3, pgs. 39-61 
Isaacson: Ch. 6, pgs. 107-27, 137-39 

W8: Mar 13 Spring Break 

W9: Mar 20 Time Dilation & Length Contraction Wolfson: Ch. 8-9 
W10: Mar 27 Velocity Addition, Doppler effect, and

Simultaneity 
Wolfson: Ch. 10-13 

W11: Apr 3 Space-time, Mass-Energy & The Equivalence 
Principle 

Wolfson: Ch. 14, pgs. 174-88 
Crowell: Ch. 1.7 
Isaacson: Ch. 7, pgs. 145-49 

Ch. 9, pgs. 189-98, 202-05, 
211-224 

W12: Apr 10 Review (4/16) & Midterm 2 (4/18) 
W13: Apr 17 Principle of General Relativity Wolfson: Ch. 14, pgs. 188-202 
W14: Apr 24 The Big Bang & the Expansion of the Universe Wolfson: Ch. 15-16 

Greene, Ch. 3, pgs. 62-78 
Isaacson: Ch. 11, pgs. 255-62

Ch. 12, pgs. 263-67 
W15: May 1 Black Holes (5/2) & Final Review (5/4) Isaacson: Ch. 11, pgs. 249-55 

Ch. 15, pgs. 353-56 
Final Exam TBA 
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Weekly  Schedule  of  Laboratories  

Week of Weekly Lab 
Jan 23 No Lab 
Jan 30 Math Review 
Feb 6 Kinematics 

Feb 13 Interference & Diffraction of Light 
Feb 20 Photoelectric Effect 
Feb 27 Midterm #1 Review 
Mar 6 Michelson Interferometer 

Mar 20 Special Relativity 
Mar 27 Doppler Effect 
Apr 3 Principle of Equivalence 
Apr 10 Midterm #2 Review 
Apr 17 Observing the Cosmological Redshift 
Apr 24 Hubble’s Law 
May 1 Final Exam Review 
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