
    
        

           
 

    

         

  

 

 

 

  

  
         

         
      

       
      

                  
               

             
               
             

               
            

            
             

              
          

           
         

     

https://dwh.gg/physics2 

NYU Physics 2, Spring 2023 
NYU PHYS-UA 93: Continuation of PHYS-UA 91. Topics include electrostatics; dielectrics; 
currents and circuits; the magnetic field and magnetic materials; induction; AC circuits; 
Maxwell's equations. 

Staff 
Prof David W. Hogg, lectures 
email: david.hogg@nyu.edu web: http://cosmo.nyu.edu/hogg/ 
drop-in hours: Mon 10:00–12:00 & Thu 09:00–11:00 in 726 Broadway, room 1050 

Daniel Thomas, recitations 

email: dt1979@nyu.edu 
drop-in hours: TBD 

TBD, tutoring 

email: TBD 
tutoring hours: TBD 

Bill LePage, administration 

email: wlp1@nyu.edu 

Aims and scope 
There are multiple aims of this course, not limited to 

● learning the basics of electrical and magnetic phenomena, including concepts, 
theory, experimental basis, and simple devices; and 

● development of critical quantitative skills, including estimation, approximation, 
and sophisticated mathematics (including some vector calculus). 

The scope of the course is set by a finite set of problems. This set of problems is the 
union of all the problems seen or discussed in lecture, all the problems brought up in 
recitation, and all the problems given in the weekly Problem Sets (or other handouts). 

Why this scope? The goal is to learn a few things deeply, rather than cover a lot of 
ground. The problems you will see in this course have been carefully chosen to 
(collectively) touch on all of the important physics we need to learn, and all of the 
important techniques we need to develop. By limiting the number of problems we 
consider, the problem of executing the requirements of this course gets changed from 
cramming on a huge corpus to deeply understanding a small number of very rich 
problems. 

There is one more reason that the course is built around problems rather than, say, 
textbook sections or chapters: Each problem will contain multiple physical concepts, 
which permits us to return multiple times to common, important physical principles. 
Research shows that repeated encounters with general principles, contextualized within 
concrete problems, is critical to learning. 
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Textbook 
● Young & Freedman, University Physics 15th ed. (Pearson, 2020). 

Although this (referred to as Y&F below) is the specified textbook, in fact any other 
edition, or indeed any calculus-based introductory electromagnetism textbook published 
in the last ten years would provide an acceptable reference work. If you want to be 
challenged and see a very sophisticated physical view into the subject, you might like 
Electricity and Magnetism by Purcell and Morin, which is (an update of) the classic that 
taught Prof Hogg’s generation. But once again, the scope is set by the finite set of 
problems, not by any textbook. 

Mathematics comprises a set of core tools for this course. Simple calculus, vectors, 
trigonometry, and algebra will all be involved. If you are rusty, brush up, and make use of 
the tutoring and drop-in hours. You do not need to know anything about vector calculus 
up front. We will learn what we need as we go. 

Buddies 
Every student is required to have the names and email addresses of at least three 
buddies who are also enrolled in the class. 

Why buddies? Research shows that you learn more from your peers than your 
teachers! And besides, with a global pandemic going on, you might have to miss some 
classes, or help others who did. 

Evaluation 
Grades will be based on a total score generated with these percentages: 

percentage 

Problem Sets 100 

Term Exams 0 

Final Exam 0 

total 100 

Grades will be assigned in one-to-one correspondence with the total score according to 
the following percentage ranges: 

total score greater than: 80 76 72 65 61 57 50 35 % 

final grade at least: A A– B+ B B– C+ C D 
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Why these absolute grading policies? Relative grading policies (in which, say, x percent 
of the class gets an A) make the student-student interactions essentially competitive. 
Prof Hogg wants the students in this course to interact cooperatively, not competitively. 
If you work with your fellow students, and everyone does better on the Problem Sets and 
Exams, everyone's grade prospects improve. 

Problem Sets 
A small number of problems are assigned each week. These Problem Sets are to be 
handed in for grading, according to the instructions and deadline given on each Problem 
Set. The problem-set problems constitute the core material for the course and set a 
large part of its scope (see above). 

Late Problem Sets (those handed in but after the deadline) will be graded for (at 
most) half credit. The only exceptions will be for students with medical excuses that are 
germane to late submission, or students with religious conflicts. For religious conflicts, 
notify Prof Hogg in advance. 

Please feel free to discuss problem-set material with other students. Working together 
can be very educational and helpful; it is also more fun; it is encouraged! Of course it is 
also the case that you will not learn the material if you have not struggled individually 
with the problems, so seek a balance. The work you hand in on your Problem Set must be 
your own, in your own words and handwriting. So work together but write up separately. 

Why do the Problem Sets include such strange questions? Every Problem Set will 
contain problems that require you to obtain and use real-world information (about, say, 
the capacitance of clouds) and make estimates and approximations. These problems 
can make students anxious (and can be hard for the staff of this course to grade, 
sometimes!). However (as noted above), this course is the first step in training you to act 
and think like a physicist! A physicist understands the real world, and at the precision 
that is permitted given the data. In many cases, the deep physical insights happen at the 
order-of-magnitude level. 

Furthermore, the challenge of a physicist is to take a big, ill-posed question (like, “How 
do we make transportation more energy efficient?”) and break it down into many 
well-posed questions (like, “What are the relative amounts of energy lost to 
such-and-such impedance for a journey of a certain type, with a vehicle with certain 
characteristics?”). This conversion of ill-posed questions into well-posed questions 
requires techniques of estimation and approximation that we are beginning to learn in 
this course. 

Help 
All of the teaching staff on this course have drop-in hours (listed above), and if you can't 
make these hours, you should feel free to contact them about the material of the course 
by email. You get much more out of student hours or even email contact if you have a 
specific question ready in advance. 

The tutoring for this course (hours listed above) provides great opportunities to get 
help. Bring your questions to the tutoring, and be prepared to participate. 
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Importantly, your best learning resource is your Buddies, and your other fellow 
students. Form a study group and work together on the lecture material, on relevant 
reading, and on the Problem Sets. Choose a regular time and meet. Multiple lines of 
research show that students who make use of peer support learn better and perform 
better. They also have more fun. 

Miscellaneous 
respect for diversity: It is Prof Hogg's intent that students from all backgrounds and 
perspectives be served well by this course, that students' learning needs be addressed, 
and that the diversity that students bring to this class be viewed as a resource, strength 
and benefit. Your suggestions are encouraged and appreciated. Please let Prof Hogg or 
the other staff of the class know if any issues arise or how we can improve our 
approaches, for you personally or for other students or for students from minoritized 
groups more broadly. 

audio recordings: While you are not forbidden from making audio recordings during 

class, you must not post, publish, or share them with others, not even in small sound 
bites. This is because the classroom setting is a private setting in which everyone should 
feel free to speak plainly and without regrets. Failure to obey this rule will be considered 
an act of academic dishonesty. 

disabilities: If you have an arrangement with the Center for Students with Disabilities, 
you must present the relevant forms to Prof Hogg one week in advance of each of the 
Exams. 

academic honesty: The lightest consequence for academic dishonesty that Prof Hogg 

considers consistent with University and Departmental policy is a grade of F in the 
course and a recommended disciplinary action by the College. Academic dishonesty 
includes (in addition to the usual kinds of cheating) misrepresenting matters of material 
importance to the instructors. 

staying current: It is every student's individual responsibility to stay up-to-date with the 

syllabus and any emails sent by the staff regarding the course. Having a broken email 
address, having an overfull inbox, or not being registered properly in Albert or NYU 
Classes will not be accepted as excuses for missing things or not knowing about events 
or assignments. 

feedback: Please ask questions during lectures and recitations. If there is something you 

don't understand, many other students are having the same trouble, guaranteed. If there 
is some aspect of the pace, content, or structure of the course you don't like, or any other 
feedback you would like to give, please let Prof Hogg know as soon as possible. If you 
wait until course evaluation forms are handed out at the end of the semester, you will 
have benefited next year's class at the expense of your own! 

legalese: We apologize for the legal tone of this section of the syllabus. The subject of 
physics is great fun, and research shows that anyone can learn physics! That said, 
operating a sizeable course can be challenging. All of the staff of this course will do 
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everything we can to make this course interesting and enjoyable for everyone. Physics 
isn't just fun for Prof Hogg; it is his profession and his calling. 

Schedule 
This schedule is a living document and subject to change. Check back here weekly! 

Week of 2023-01-23: Lectures: Electric charges and electrical forces. No recitations this 

week. Reading: Y&F Ch.21 “Electric Charge and Electric Field”. 

Week of 2023-01-30: Lectures: The electric field and Gauss’s Law. Arguments and 

applications of Gauss’s Law. Problem Set 1 due on Thursday 2022-02-03 via 
Brightspace. Recitations: The electric field directions for a dipole and quadrupole. 
Reading: Y&F Ch.22 “Gauss’s Law”. 

Week of 2023-02-06: Lectures: Electric potential; voltage. Problem Set 2 due on 

Thursday 2023-02-09 via Brightspace. Recitations: Electric fields from symmetric charge 
configurations. Reading: Y&F Ch.23 “Electric Potential”. 

Week of 2023-02-13: Lectures: Conductors, capacitance, and field energy. Problem Set 
3 due on Thursday. Recitations: Computing potential differences. Reading: Y&F Ch.24 
“Capacitance and Dielectrics”. 

Week of 2023-02-20: Lectures: Capacitors, dielectrics, resistors, current, circuit 
structure. Problem Set 4 due on Thursday. Recitations: Dielectric materials and their 
effects on capacitance. Reading: Y&F Ch.25 “Current, Resistance, and Electromotive 
Force”. 

Week of 2023-02-27: Lectures: Resistor circuits, RC circuits, circuit diagrams and rules, 
electromotive force. Problem Set 5 due on Thursday. Recitations: RC circuits with 
batteries. Reading: Y&F Ch.26 “Direct-Current Circuits”. 

Week of 2023-03-06: Lectures: Relativity, current, and magnetic fields. Fields of 
accelerating charges. Problem Set 6 due on Thursday. Recitations: Length contraction 
and the velocity-addition law. Reading: Purcell & Morin, Electricity and Magnetism, Ch.5 
“The fields of moving charges” (handout on Brightspace). 

Week of 2023-03-13: NYU Spring Break; no classes. 

Week of 2023-03-20: Lectures: Magnetic fields from a wire and in a solenoid, magnetic 

forces, forces on currents. No Problem Set due this week. Recitations: Torque on a 
current-carrying loop; how electric motors work. Reading: Y&F Ch.27 “Magnetic Field and 
Magnetic Forces” and Y&F Ch.28 “Sources of Magnetic Field”. 

Week of 2023-03-27: Lectures: Lenz’s law, induction, inductors. Problem Set 7 due on 

Thursday. No recitations this week. Reading: Y&F Ch.29 “Electromagnetic Induction”. 
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Week of 2023-04-03: Lectures: RLC Circuits. Problem Set 8 due on Thursday. 
Recitations: Hall effect, and signs of the charge carriers. Reading: Y&F Ch.30 
“Inductance”. 

Week of 2023-04-10: Lectures: RLC and AC Circuits. Complex numbers. Problem Set 9 

due on Thursday. Recitations: Review of complex numbers. Reading: Y&F Ch.31 
“Alternating Current”. 

Week of 2023-04-17: Lectures: AC Circuits, Maxwell’s Equations. Problem Set 10 due on 

Thursday. Recitations: Phenomenology of AC circuits. Reading: Purcell & Morin, 
Electricity and Magnetism, Ch.8 “Alternating-current circuits” (handout on brightspace). 

Week of 2023-04-24: Lectures: Electromagnetic radiation. Problem Set 11 due on 

Thursday. Recitations: Displacement current, induced E and B. Reading: Y&F Ch.32 
“Electromagnetic Waves”. 

Week of 2023-05-01: Lectures: Poynting vector, energy flow. Problem Set 12 due on 

Thursday. Recitations: TBA. Reading: TBA. 

Week of 2023-05-08: No lectures this week; end of semester. Lecture: TBA. 
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