Genetic Codes	HL095 scoring rubric
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�
3�
Modeling/Formulating�
2�
Manipulating/Transforming�
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�
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Inferring/Drawing Conclusions�
2�
Communicating�
�
Math Big Ideas
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�
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�
�
�
�
�
�
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General/Particular�
�
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�
�
�
�
�
�
�
�
�
�
�
Use of Limits�
�
Approximation�
�
Other�
�
�
�
�
�
�
�
�
�
This task asks students to use combinatorial methods to answer questions about an applied context (sequences of bases in DNA and RNA molecules). The second question requires an understanding of the properties of random sequences.


1.	For each place in the sequence there are 4 possibilities, and any combination of choices for the 20 places is possible, so there are 420 possibilities for the entire sequence. This total can be expressed as 240 or approximately 1012. (This can be seen without a calculator if it is known that 210 is approximately one thousand.)


2.	In a long chain of RNA, of length L, one could expect approximately L/4 G’s to appear, breaking the chain into about L/4 fragments. Thus on average, a G would appear in every fourth place, creating fragments of average length 3.


	Note that this average of 3 includes the “fragments of length 0” that occur between any two G’s that appear consecutively. If one doesn’t wish to count these, it could be noted that “GG” occurs, on average, every 16 places. Thus the number of non-zero-length fragments is more closely approximated by L/4 – L/16 = 3/16 · L. The total number of letters appearing in these fragments is still 3/4 · L, so the average non-zero-length fragment has a length fairly close to �(3/4 · L) ( (3/16 · L) = 4. This answer isn’t exact because one would still have to account for the less frequent occurrence of three or more G’s in succession.


�
partial level�
full level�
�
Modeling/�Formulating


(weight: 3)�
Design an appropriate counting scheme to answer 1a.�
Also, devise an appropriate procedure for addressing question 2.�
�
Transforming/�Manipulating


(weight: 2)�
Perform only some calculations accurately.�
Complete all calculations correctly, including the counting schemes as well as determination in part 1b of an appropriate power of 10.�
�
Inferring/�Drawing Conclusions


(weight: 3)�
For 2, exhibit some understanding of the idea of a random sequence.�
Correctly analyze the random sequence to arrive at an accurate response to question 2.�
�
Communicating


(weight: 2)�
Express answers clearly.�
Fully explain all answers.�
�
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