
Physics 212 Discussion Notes: Week 1

Review of Mechanics & How to Think Like a Physicist

Discussion Material

· Discussion Questions 1A – 1D

Since lectures have barely started, the first week’s discussion questions deal with mechanics and gravity rather than E&M.  Our aims are (a) to refresh the students’ minds about principles which they will need again, like potential energy; and most importantly (b) to teach them how to “think like a physicist”!  The first page presents three problem-solving principles that are second nature to any experienced scientist:

· Draw a sketch!

· Check your units!

· Check limiting cases!

As you circulate from group to group, keep reminding them to apply these principles as they work through the problems.

Suggestions for Mini-Lecture

Before starting the physics portion of your introductory remarks, I’d like you to do a little “administrative” spiel: 

· Introduce yourself and give the students your contact info: phone, email, office number.

· Convey the objectives and philosophy of the discussion sections:

· Explain the sequence with which Physics 212 material is presented to them: preflights ( lectures ( homework ( labs & discussion sections.  This spaced repetition is a proven technique for enhancing understanding and long-term retention.

· Discussion is where the students can really cement their understanding!  Specifically, they can (a) refine their problem-solving techniques and (b) solidify their conceptual understanding of the new material.

· The Discussion Questions are designed to aid both qualitative and quantitative understanding
· Go through the basic course rules and the students’ responsibilities:

· Read the text and do the preflight before lecture.

· Complete the homework problems by the Tuesday 8 am deadline.  Office hours where they can get help are held during most of Sunday and Monday each week.

· Come to discussion sections on time.  

· The last 20 minutes of each discussion section will be taken up by a quiz (except during exam weeks).  The homeworks and quizzes together will account for 20% of their grade.

· Take a roll call, using your class roster.  Besides verifying that everyone is where they should be, this principal point of this exercise is to help you learn the students’ names. (
Now about the physics part of your remarks.  The first page of the discussion questions is entitled “Introduction”, and I’d like you to go through it with the entire class.  It provides a useful “icebreaker”, and I hope the two questions at the end are interesting enough to motivate some students to speak up with their ideas.

After that, direct the students to start work on discussion questions A through D in their groups.  Mention that the questions provide some review of the Physics 211 (formerly 111) Mechanics concepts that they will need in this course.  They also provide a reminder of the gravitational force, which will turn out to be very similar in nature to the electrical force.

And don’t worry about taking too much time with your introductory remarks – we have lots of time this week since there’s no quiz.

Other Notes

In this section, I’ll point out some aspects of individual discussion questions where the students have experienced particular problems in the past.  If you find your students have similar troubles, these would be good points to hit in your final wrapup.

· DQ1B: Vectors add by components.  It is very common for students to forget to take components before adding vectors.  Make sure you talk through the answers to parts (a) and (b) with each table, to ensure that this fundamental concept is crystal clear.  Also, the “always make a sketch” axiom is extremely useful here: with a sketch, the students can see intuitively that certain forces cancel because of their direction, even if they are of the same magnitude. 

· DQ1C page 1: Objects always want to head toward spots where they have lower potential energy.  Going through the plots at the bottom of DQ1C page 1 is a great way to wrap up your discussion section.  Hold up the paper and ask each table for their vote on which plot is correct.  Some ways to explain the correct answer: (i) Gravity is an attractive force, so the lowest potential energy is near the fixed masses. (ii) Superposition: it applies to potential energy as well as force.  The potential map of the four masses is just the superposition of four 1/r wells, so no funny ridges arise (as in the two right-hand plots). 
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