
The direct assessment support documents consist of a set of documents for each of the two 

courses (Physics 145 Classical Electrodynamics and Physics 163 Quantum Mechanics) selected 

by the Department of Physics and Astronomy for the evaluation purpose.  Each set consists of 

(1) the evaluation summary provided by the instructor in the course, (2) the selected problems, 

and (3) a sample of an excellent performance by a student on each of the selected problems.  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



Physics 145  Summary of Direct Assessment   Fall 2011 

The Physics 145 final examination included 5 problems, each based on material 
from J.D. Jackson’s book “Classical Electrodynamics” (3rd edition).  The students 
were given 2.5 hours or about one-half hour per problem.  The class included 6 
physics graduate students and two engineers.  An assessment of the performance of 
the physics graduate students on two problems from the final exam was requested.  
The instructor chose problem one as the problem with the highest combined score 
for all students (“easy”) and problem two as the problem with the lowest combined 
score for all students (“hard”).    Each student’s work is rated on three criteria: 1) 
constructing a mathematical representation of the physical system, 2) carrying out 
the mathematical analysis, and 3) relating the results to the physical problem. In 
each category the ratings are: Proficient (P), Satisfactory (S), and Needs 
Improvement (N).  The results were: 

Problem 1 (easy) Criterion 1 Criterion 2  Criterion 3 

Student 1   P  P  S 

Student 2   P  P  P 

Student 3   P  P  P 

Student 4   P  P  S 

Student 5   P  P  P 

Student 6   P  P  P 

Problem 2 (hard) 

Student 1   N  S  P 

Student 2   S  N  P 

Student 3   N  S  P 

Student 4   N  N  N 

Student 5   P  P  P 

Student 6   P  P  P 

 

Note that some students chose not to do some parts of problem two, and the N 
rating is applied in these cases.  Students were not expected to complete all parts of 
all problems.   

Austin Napier,  instructor for Physics 145 



Notes on problems 2 and 3 from the Physics 145 final exam from Fall 2011 

 

In problem 2(a), students are expected to use Bessel function expansions to show 
that only the phi-component of the vector potential is non-vanishing, and derive a 
simplified integral form.  In problem 2(b) they should use the result of 2(a) to derive 
an exact formula for B(z) (or at least indicate how to do it).  In problem 2(c) the 
exact result from part (b) should be compared to the result obtained from the Biot-
Savart Law.  If the student did not do parts (a) and/or (b), full credit was given for 
part (c).  Note that use of the Biot-Savart Law in part (c) is a typical problem in PHY 
12. 

In problem 3(a), students are expected to write the Boundary Conditions for a 
dielectric cylinder placed in a uniform electric field.  The case of the dielectric 
sphere was done in class.  In problem 3(b), they are expected to calculate the 
electric potential both inside the cylinder and out.  In problem 3(c) they should 
calculate the electric field both inside and out.  In part (d) they should determine the 
polarization vector inside the cylinder and also find the polarization surface charge 
density (or at least indicate how to find these). 

 

The students were allowed to refer to the textbook during the exam. 

 

Austin Napier,  Instructor for Physics 145 

 

 






























