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Natural Science I: Einstein's Universe                V55.0204 
Fall 2007            Meyer 121 
 

Monday and Wednesday 
2:00 – 3:15 p.m. 

Professor Jasna Brujić 
Meyer Building, Room 608 

Office Phone: (212)-998-3586 
E-mail: jbrujic@gmail.com 

Office hours: Tuesday @ 9.00-10.00am 
 

 
A photograph of Einstein taken in 1912.

 
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 
space, time, energy, mass and gravity.  This course focuses on what relativity and the quantum theory tells 
us about the nature of time and space.  We will also look at applications to astrophysics and cosmology.  
We will begin the course with a reading of a relativity-inspired work of fiction (Einstein’s Dreams) that 
presents alternative ways time might work.  We will also discuss the life of Einstein, who, unlike most 
scientists, became a very public figure.  Your lab manual contains a chronology of the life of Einstein and 
in the laboratory you will see a documentary called Einstein Revealed. 
 
Course texts             
1. Einstein’s Dreams, by Alan Lightman, Warner Books. 
2. Simply Einstein: Relativity Demystified by Richard Wolfson, W.W. Norton and Co. 
3. Einstein’s Universe Laboratory Manual. 
Further Readings: 
4. It’s About Time by N. David Mermin, Waveland Press. 
5. The Fabric of the Cosmos by Brian Greene, W.W. Norton and Co. 
Popular Readings: 
6. Mr. Tompkins in Paperback by G. Gamow, R. Penrose, McLerran, Cambridge University Press 
 
Homework             
Homework problems will be given, sometimes in lecture and sometimes in lab in the form of worksheets. 
These assignments help you understand the material and prepare for course examinations. They will not 
be graded. 
Lecture Questions            
In order to help you organize the course material and to let you know what you are responsible for, 
question sheets will be handed out in lecture each week.  Examinations will be based on these questions 
and the homework, so you should write out the answers to these questions each week. 
Examination Schedule and Course Grade         
First examination:   20% Wednesday, October 10 
Second examination:   20% Wednesday, November 7 
Laboratory:    25% 
Einstein’s Dreams Paper:    5% Due in lecture on Monday, October 22 
Final examination:   30% Monday, December 17, from 2:00 to 3:50 pm  
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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 be held in Silver 203 and will 
begin the week of September 10. 
The laboratory sessions will be devoted to: (1) Doing experiments, (2) doing worksheets that will be 
handed out in lab, (3) discussing the homework problems and (4) discussing the lecture questions. 
 
Section Day Time Section Day Time 

2 Wednesday 5:00 – 6:40 p.m. 5 Thursday 1:00 – 2:40 p.m. 
3 Thursday 9:00 – 10:40 a.m. 6 Thursday 3:00 – 4:40 p.m. 
4 Thursday 11:00 – 12:40 p.m. 7 Thursday 5:00 – 6:40 p.m. 

 
The laboratory grade will be based on the following assignments, depending on the particular session: (1) 
Lab experiment and report, (2) assignments given out in lab. 
 
Attendance 
If you arrive at least 10 minutes late for the lab session you will lose some credit for that lab session. 
 
Absence Policy 
Excused absences will only be given in the case of illness (with a doctor’s note) or observation of a 
religious holiday.  You must notify your lab instructor in advance in writing if you miss a lab due to 
religious reasons.  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 that you are not registered for. 
 
Late Assignments 
Late assignments will be penalized five 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.  
 
Jordan Ziegler  jmz272@nyu.edu Sebastian Pueblas  sp695@nyu.edu 
Adi Zolotov  az481@nyu.edu Arjun Narayanan  an859@nyu.edu 

 
Einstein’s Dreams Paper           
Write a paper that answers one of the six questions listed in the “Questions for Discussion” section of the 
Einstein’s Dreams Readers Guide, handed out in lecture. 
The paper should be 

1. Typed 
2. Double-spaced 
3. No more than two pages. 

The paper is due in lecture on, Monday, October 22.  The graded paper will be returned in lecture. 
 
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 Dr. Brujic by email before the start 
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of the exam and follow up with a doctor’s note.  If you miss an examination, for a valid reason (illness, 
injury or family emergency), your grade will be based on the following allocations: 
 
Examination I:     25% 
Laboratory:     25% 
Einstein’s Dreams Reflection Paper:      5% 
Final examination (cumulative):  45% 
 
If you miss both in-class examinations your grade will be based on the following scheme: 
Laboratory     25% 
Einstein’s Dreams Reflection Paper:      5% 
Final examination (cumulative)  70% 
 
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 Dr. Brujic before the 
examination, an incomplete grade will be assigned and the make-up will be scheduled for the 
beginning of the Spring 2008 semester in the form of an oral examination.  Please avoid making 
travel plans before the date of the final exam.  No alternative date for the final examination will be offered 
before the end of the Fall 2007 semester.   
 
Religious Holidays 
If you will be absent from lab for a religious holiday during the semester, you must inform your lab 
instructor in advance. 
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Schedule of Lecture Topics and Readings 
Lecture 
Dates 

Lecture Topics and Associated Readings 

W Sep 5 
M Sep 10 
W Sep 12 
M Sep 17 
W Sep 19 
M Sep 24 
W Sep 26 
M Oct 1 
W Oct. 3 

Topics from Simply Einstein, chapters 1 through 10. Uniform Motion, 
Newton’s Version of the principle of relativity. Physics in the 18th Century: 
Light, Electricity and Magnetism.  Light as a wave; The Ether and Absolute 
Motion.  The principle of relativity: Einstein’s Version. Consequences of 
Einstein’s Relativity Principle: The relativity of time; The relativity of 
space. Time travel into the future. Einstein’s Dreams and Special Relativity; 
Special Relativity and Consistency: Why there are no contradictions when 
one says that moving sticks shrink and moving clocks run slowly.  

M Oct 8 Columbus Day Holiday 
W Oct 10 Exam 1 
M Oct 15 
W Oct 17 
M Oct 22 
W Oct 24 
M Oct 29 
W Oct. 31 
M Nov 5 
W Nov 7 

Topics from Simply Einstein, chapters 10 through 14. Muons experiment. 
Twins paradox. The Relativity of Simultaneity; Experimental evidence for 
the predictions of special relativity.Why one can’t travel faster than light; E 
= m c2; Spacetime diagrams; What isn’t relative; Space and the Quantum 
World: Entangled Space; The Uncertainty Principle; General Relativity: 
accelerated motion is not absolute; the equivalence principle.  Einstein’s 
Dreams and Thermodynamics, Cosmology and General Relativity.   

M Nov 12 Exam 2 
W Nov 14 
M Nov 19 
W Nov 21 
M Nov 26 
W Dec 28 
M Dec 3  
W Dec 5 
M Dec 10 
W Dec 12 
M Dec 17 

Topics from Simply Einstein, chapter 14, 15. The flow of time; The illusion of 
past, present and future; Curved Spacetime;  Cosmology: Black holes, 
Bending of light by gravity, Gravitational lenses, the redshift, The 
cosmological constant, The expanding universe and Hubble’s Law; Dark 
matter and dark energy; the accelerating universe. Hidden Dimensions; 
String Theory; General Relativity and time travel into the past; the many-
worlds interpretation of quantum mechanics.  
 

FINAL EXAM (M Dec 17) 
 Weekly Schedule of Laboratories 

Week of Weekly Lab 
September 10 Math review 
September 17 Kinematics 
September 24 Young’s Experiment/Michelson Interferometer 

October 1 Relativity on the Computer: Time Dilation and Length Contraction 
October 8 Homework and Lab Worksheets 

October 15 Video: “Einstein Revealed” part I, Exam 1 Returned and Reviewed 
October 22 Relativity on the Computer: Addition of Velocities Law 
October 29 Homework and Lab Worksheets 

November 5 Principle of Equivalence 
November 12 Video: “Einstein Revealed” part II, Exam 2 Returned and Reviewed 
November 19 Thanksgiving Holiday (No Lab) 
November 26 Hubble’s Law 
December 3 Photoelectric effect 

December 10 Homework and Lab Worksheets 
 


