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Biology 113 Closed Book Take-Home Final Exam 
 
    There is no time limit on this test, though I have tried to design one that you should be able to 
complete within 3 hours. There are 7 pages in this test, including this cover sheet. You are not 
allowed to look at someone else’s test, nor use your notes, old tests, the internet, any books, nor 
are you allowed to discuss the test with anyone until all exams are turned in by Thursday Dec. 
17.  HARD COPY of your EXAM IS DUE NO LATER THAN NOON THURSDAY 
DECEMBER 17th. If you turn in your exam late, then you lose a letter grade for each day you 
are late. The answers to the questions must be typed directly under the questions unless the 
question specifically says to write the answer in different place. If you do not write your answers 
in the appropriate location, I may not find them.  
 
I have provided you with a “Data Gallery” in the form of figures and tables. To choose a figure 
in support of your answer, state Figure #x and do NOT move the image on your test. Do not 
assume how many of the data images you will use, or not use. Simply choosing the data is not 
sufficient support for your answer, however. You must explain the significance of the data and 
how they support your answer. I have given you word limits so be concise.  
 
 
-3 pts if you do not follow this direction. 
Please do not write or type your name on any page other than this cover page.  
Staple all your pages together when finished with the exam. Do not print test pages without 
answers. I only want to see your answers. You can type your answers right under each question. 
 
Name (please type here): 
 
 
Read the pledge and sign if you can do so with honor: 
 
_______________________________________ 
 
On my honor I have neither given nor received unauthorized information regarding this work, I 
have followed and will continue to observe all regulations regarding it, and I am unaware of any 
violation of the Honor Code by others. 
 
How long did this exam take you to complete?  
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Lab Questions 
2 pts.  
1) What is the connection between bitter taste perception by mammals and plants producing 
toxins?  Limit your answer to a maximum of 40 words. 
 
8 pts.  
2) Directed evolution question.  
a) Some lab groups found cells that were resistant to 
more than one antibiotic. How could cells evolve to 
resist an antibiotic that was not used during their 
directed evolution? Limit your answer to a 
maximum of 30 words. 
 
b) Interpret this graph from a student lab group. 
Limit your answer to a maximum of 50 words. 
 
 
Lecture Questions: 
12 pts.  
3) A couple questions about our complex and green friends.  
a) Recently, the weather in Davidson has been very fickle. Within one week, we have had 70º F, 
25º F, sunny, and rainy days. How are the trees on campus able to survive such extreme  
changes. Support your answer with data. Limit your answer to a maximum of 40 words.  
 
b) List two molecular mechanisms that newly formed tetraploid plant species could use to 
transcribe the alleles from one diploid parent but not the other. Indicate which (if any) result in 
evolution by putting * at the end of your answer. Support your answer with one data figure. 
Limit each mechanism to a maximum of 30 words. 

1.   
2.   

 
10 pts.   
4) Emergent properties at the molecular level….  
a) Use data gallery figure 12 to quantify why hemoglobin is the best oxygen carrier compared to 
a high affinity carrier or a low affinity carrier. Limit your answer to a maximum of 50 words. 
 
b) What emergent property does hemoglobin exhibit to maximize the delivery of oxygen to the 
tissues that need the most oxygen? Support your answer with data. Limit your answer to a 
maximum of 50 words. 
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12 pts.  
5) More molecular emergent properties… 
a) List the emergent properties involved in the λ switch to lysis from lysogeny. Support each 
item in your list with a figure. Limit your answer for each item in your list to a maximum of 30 
words. 

1.   
 
b) List three emergent properties that are a consequence of genetic path length. Support each 
property with data.  Limit your answer to a maximum of 40 words for each example. 

1.   
2.   
3.  

 
12 pts.  
6) This question should brighten up your day… 
a) Defend quorum sensing as evolutionarily beneficial to the squid and the bacteria compared to 
constitutive glowing by symbiotic V. fischeri. Support your answer with data (not a diagram).  
 Limit your answer to a maximum of 60 words. 
 
b) What evidence do you have to indicate quorum sensing in V. fischeri began from a common 
origin but has continued to evolve over time. Support your answer with two data figures.  Limit 
your answer to a maximum of 50 words. 
 
 
10 pts.  
7) You are nearly done, keep going!   
a) What cellular emergent property is revealed in data gallery figure 41? Limit your answer to a 
maximum of 40 words. 
 
b) Describe how natural selection has resulted in slime mold assembling only cells of the same 
species for slug formation if multiple species all secrete cAMP. Support your answer with a 
figure. Limit your answer to a maximum of 50 words. 
 
10 pts.  
8) It took me a long time to conceive this question… 
a)  If you wanted to treat a patient with gene therapy to fix a recessive disease, what 
complications should you expect? Support your answer with most informative figure in the 
gallery. Limit your answer to a maximum of 40 words. 
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b) How are embryos protected from immune rejection? Support your answer with two figures 
from the gallery. Limit your answer to a maximum of 50 words. 
 
12 pts.  
9) This question is for my big fat geek exam.  
a) Two children have normal weight, but child A has a 200% increase in nocturnal leptin and 
child B has a 100% increase in nocturnal leptin. Predict each child’s weight six months later. 
Support your answer with data. Limit your answer to a maximum of 40 words.  
 
b) Choose three figures that indicate the existence of a lipostat. Explain why you chose each 
figure. Limit your answer for each figure to a maximum of 40 words.  
 
12 pts.  
10) By now, you are probably feeling older and wiser… 
a)  Use data to explain the disposable soma theory. Limit your answer to a maximum of 50 
words.  
 
b) My brother thinks that only animals senesce. Use two figures to convince my brother that he is 
wrong. He is a lawyer, so evidence is very compelling to him. Show him how the disposable 
soma theory applies to two very different types of organisms. Limit your answer to a maximum 
of 40 words for each figure.  

1.   
2.   
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