Comments on the Physics 111 midterm:

First let me say how pleased I am that all of you showed a firm understanding of light phenomena on this exam.  Congratulations!
Here is a general comment that we haven’t really talked about much so I didn’t take off any points for this.  Please avoid using the word ‘prove’ in science contexts.  Mathematicians can prove things through logic from stated assumptions but in science, we can only confirm or disconfirm what we infer is the case. We can illustrate, demonstrate, show what we think but not prove for sure that something is true. We cannot prove anything because what we infer is based on our findings from experiments and the next experiment might turn out differently enough to prompt us to revise our explanation.
1. You stated well the powerful ideas about light that we developed and described supporting evidence.  A few of you used some wording that I regret, from a conversation early in the course.  When light hits an object like my nose it bounces off in all directions LIKE light leaves a light source in all directions.  My nose, however, is not itself a light source; it does not generate its own light.  (The nose of Rudolph the red nosed reindeer, however, would be considered a light source.)  

We haven’t talked about a mechanism for this bouncing.  One way to think about it is that my nose is bumpy and there are a lot of rays that hit it.  If each ray bounces off at some angle when it hits a bump on my nose and if there are lots of bumps and lots of rays, all those rays will bounce off in many different directions depending upon how they happen to hit the many bumps on my nose.  So I think we need to modify our ‘one ray’ story into a  “many rays” story: many rays bounce off many bumps on my nose, each in its own direction, so that light rays shining on my nose bounce off in many different directions.  Does that make sense?

2. All of you drew a reasonable ray diagram to illustrate that “the candle to the right made an image to the left on the wall” in the pinhole problem.  Most of you drew this in such a way as to show the upside down image of the candle.  From my perspective, that was part of showing that you understand pinhole phenomena and I was expecting to see this.  

There were differences in where you placed an eye.  In class and on the homework, we discussed two kinds of pinhole phenomena.  With the pinhole camera we made in class, the image was shining through the wax paper; your eye was on the opposite side of the screen from the pinhole.  With finding the diameter of the sun, we were looking on the same side of the image as the pinhole.  This was also the case for the child in the large box in the homework problem.  Problem #2 was set up like that, with the viewer on the same side of the wall as pinhole and the image.  Check your diagram to see whether your eye was on the same side of the wall as the pinhole and image.

3.  The mirror problem was just like the mirror homework except for the size of the mirror.  This was a small, hand held mirror for seeing faces rather than a large mirror for seeing full bodies.  Some of you measured the one you were given and stated that you would be able to see a portion of your face that was twice as big and that it would not matter if the mirror was held twice as far away.  I was expecting to see a full ray diagram, with a face and its image at two positions from a mirror, to support this claim, along with an explanation of the diagram using the powerful ideas about light that we developed in class.  

In grading this question, I had the feeling that I may be seeing differences in knowing how to take an exam more than differences in understanding mirror phenomena but I graded it as an exam and there were differences in these grades.  If you did not get full credit and want to talk with me about what I was expecting to see, please come to my office hours before class.

4. Most of you reported observations from the waning part of the moon’s cycle.  This led to some ambiguity in the meaning of ‘next’ in “what do you predict the moon’s shape will be next if we are able to see the moon?”  as I was thinking in terms of ‘next’ as in ‘what do you predict the moon’s shape will appear to be tomorrow?”  However I accepted ‘next’ as in after the last observation reported.  Most of you noted that your prediction was based on the pattern evident in these observations.  This is an important aspect of the nature of science, the making of predictions based on patterns in evidence gathered in previous observations.

It seems to me that we’ve emphasized quite often in class the difference between revolve (the moon goes around the earth) and rotate (the earth spins on its axis) so I graded for this in responses to why the moon’s shape appears to change.  I was expecting a description of our use of a ball, a lamp and ourselves to develop a model of the moon lit by the sun as it revolves around the earth, that is, that the moon’s changing phases are due to the changing portion of the side of the moon that is lit by the sun, that we can see from earth, as the moon revolves around the earth.  

5. I hope you enjoyed looking at the evidence of the progress you have made in understanding light phenomena during the past few weeks!

From my perspective, the grades are fine.  Everyone did the equivalent of a B or better.   The range was 41.5 to 49.5.  The median was 43.  The mode (most common score) was 42.5.  Please remember that grades in this course depend upon more than exams.  

If my comments are unclear or you just want to go over the exam with me, please come to office hours before class.  

Emily

