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Exam Format 

Exams for this class are open book essays.  Please do not discuss your answers with other 

people whether they be other students in the class or people at your home institution.  However, 

feel free to improve your understanding of anything involved in answering the questions by any 

means available to you including reviewing the recorded lectures and other class materials, reading 

text books and journal articles and asking for additional clarification from faculty involved in the 

course or at your home institution.   

You will be provided with six questions from which you will choose five questions and 

provide a detailed answer.  Your answers will be on the order of 200-400 words and be written at a 

level that would be understandable to an undergraduate student.  So you understand what I am 

expecting, I have provided you with sample question and answer [with commentary in square 

brackets] as well as a grading rubric. 

[Question] Discuss the contents and uses of the International Tables for Crystallography Volume A. 

[Answer]This document contains a complete description of the symmetry elements and a list of 

equivalent positions in a unit cell for each of the 230 space groups.  Space groups are used to 

describe crystal structures therefore this volume is a very valuable reference for crystallographers. 

[This is a correct answer, but obviously it is too short.  So now the answer continues with an 

explanation of the concepts that would be unfamiliar to an undergraduate]. You may recall from 

your mineralogy class [You don’t have to write your answer as if you were speaking to a student – 

this is just a comfortable way for me to structure my writing.] that symmetry elements are 

operations that allow one to repeat a motif (e.g. a group of atoms, a dot, a little picture etc.)  in 

space.  Point symmetry elements repeat the motif about a single point or plane (e.g. rotational axes, 

mirrors etc.).  Translation symmetry elements repeat a motif through space and when they are 

combined in 3 dimensions they create lattices of repeating motifs.  You may recall that there were 

14 unique lattices called the Bravais lattices.  There are also a few symmetry elements that combine 

translation and rotation or reflection, these are called screws and glides.  Each space group is a 

unique combination of one of the 14 Bravais lattices and point symmetry elements and glides and 

or screws.  The symmetry elements and the Bravais lattices can only be combined together in a 

limited number of ways – thus there are only 230 space groups as opposed to an extremely large 

number.  A space group may contain quite a few symmetry operators, so it is not easy to visualize 

how, for example, the position of a single atom placed in the unit cell will be repeated by the all of 

the symmetry elements.   To make life more convenient for crystallographers, this problem has 

been worked out for each space group and the equivalent positions for a motif occurring at an 

arbitrary position (x,y,z) are given along with the positions of the symmetry elements for each 

space group.  An example of how space groups are used can be found in the crystal structure 

visualization software, VESTA.  The programmers included the equivalent position information 

from the Crystallographic tables into VESTA.  This allows the user to enter a small number of atomic 

positions, from which the program calculates the remaining atomic positions and then draws the 

entire unit cell.  [You may structure your answer any way that feels comfortable for you.  You don’t 

need to use the structure that I have used; this is just an example. ] 



 0 pts                  6 pts 7 pts             12 pts 13 pts             18pts 25 pts               30 pts 25 pts               30 pts 

Correctness  Answer is technically 
incorrect and 
contains major 
misconceptions or 
displays a serious 
lack of 
understanding 

Answer is partly  
correct and 
contains major 
misconceptions or 
displays a serious 
lack of 
understanding 

Answer has some 
serious 
misconceptions or is 
technically correct 
but does not answer 
the exam question 

Answer is technically 
correct but does not 
answer all aspects of the 
exam question or answer 
is mostly correct but 
contains some significant 
misconceptions. 

Answer is 
technically correct 
or nearly perfect 
and answers the 
exam question in all 
respects 

 0 pts                  6 pts 7 pts             12 pts 13 pts             18pts 25 pts               30 pts 25 pts               30 pts 

Completeness Answer very brief 
details are missing 
and lacks illustrative 
examples 
 
 
 
 

Many details are 
missing and lacks 
illustrative 
examples 

A few details are 
missing and lacks 
illustrative examples 

A few details are missing 
or lacks illustrative 
examples 

Answer is detailed 
and gives illustrative 
examples 

 0 pts                  6 pts 7 pts             12 pts 13 pts             18pts 25 pts               30 pts 25 pts               30 pts 

Audience Answer is difficult to 
understand for any 
audience 

The writing is 
aimed at the 
professor, context 
and specialized  
terms and jargon 
are not explained 
 
 
 
 

The writing is largely 
aimed at the 
professor, much of 
the context and 
many specialized  
terms and jargon 
are not explained 
 

The writing is largely 
aimed at an 
undergraduate level, a 
few specialized  terms 
and jargon are not 
explained 
 

Answer is written so 
that an  
undergraduate who 
has had mineralogy 
(but may have 
forgotten some of 
it) can understand 

 0 pts                                                            2 pts 2 pts                  5 pts 6 pts                  9 pts          10 pts 

Technical style Poor grammar and sentence structure, 
(run on and incomplete sentences).   Essay 
is poorly organized.  Paragraphs lack topic 
sentences.  There are problems with word 
usage. 

Some issues with 
organization and 
flow and problems 
with grammar and 
vocabulary  

Mostly logically 
organized or some 
grammatical and  
vocabulary error 

Logically organized 
no grammatical and 
vocabulary errors  


