Dr. Campbell’s Biol 13 Exam #2 — Fall 2013

Biology 113 Closed Book Take-Home Exam #2 — Chapters 4 - 6

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 6 pages in the exam, including this cover sheet and the data
gallery. 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 no later than 12:30 pm on Monday October 21. EXAMS ARE DUE BY 12:30 pm ON
MONDAY OCTOBER 21. If you turn in your exam late, you will lose a letter grade for each
day you are late. The answers to the questions must be typed within this test unless you want
to draw on a separate page. If you do not write your answers in the appropriate location, I may
not find them. Tell me where to look if you put your answer at the back of your test.

I have provided you with a “Data Gallery” in the form of figures and tables. To choose a figure
in support of your answer, simply state Figure #x. You do NOT need to move the figure 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. You must explain the significance of the data
and how they support your answer. I have given you sentence 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 (INCLUDING THE TEST PAGES) together when finished with the exam.

Name (please print):

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:
4 pts.
1) Last year, I had a student whose name was Kureaids Furbeeplus Campbell (no relation), but

we will refer to the student as KFC. KFC cloned two different promoters and tested their
effectiveness relative to a positive control as shown in the table below. Sadly, KFC
misinterpreted the data. Please help out KFC by interpreting the data correctly.

promoter level stdev  [p value vs pos control
experimental_1 56743 8765 0.16
experimental_A | 123987 5781 0.03
neg_control 2540 487 0.0002
pos_control 87548 12673

9 pts.

2) You may NOT USE the Guided Tour. You must answer this question using your own
experience of analyzing DNA sequences. I emailed you a zipped file that contains four known
TAS2R38 sequences and information about Pat’s DNA (1 DNA sequence and 1 chromatogram).
I want you to use ApE to:

a) tell me the SNP genotype for Pat

b) tell me if Pat is homozygous or heterozygous for each SNP. You must supply screen shots to
support your data for part b only.

SNP # Genotype homozygous or heterozygous

1

2

3

Supporting data copy and pasted here, or at the end of the test. Tell me where to look.

Lecture Questions:

8 pts.

3) How do male and female fire flies of the same species respond to changes in temperature
during mating season? Support your answer with data. Limit your answer to a maximum of 3
sentences.

9 pts.

4) What is the function of each of the storm petrel calls listed below? Provide supporting
evidence for each of your answers. Limit your answer to a maximum of 2 sentences for each
call.
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a) grating call 1
b) grating call 2
¢) chattering call 1&2

8 pts.

5) What derived trait do meerkats exhibit that provides them with a selective advantage? Support
your answer with data that includes statistical analysis. Limit your answer to a maximum of 3
sentences.

8 pts.

0)

a) What two common messages do mole crickets convey with their sound? Support your answer
with data. Limit your answer to a maximum of 2 sentences.

b) Describe the cricket information intercepted by the parasitic tachinid fly. Support your
answer with data. Limit your answer to a maximum of 2 sentences.

9 pts.

7) I have provided you with a average consumption graph of three different lizard feeding
habitats. Based on these data, I want you to answer two questions and support your answer by
modifying the graph as needed. I should be able to look at your modified graph and see how you
reached your answers.

a) Approximate the cumulative

number of captured ants when 120
the optimal foraging lizard £ 100
leaves the typical “Dense” nest 5
if the travel time between nests @ 80
was 1000 seconds. &

#*= 60
answer: ants 2
b) How long would the optimal g 40 ~=-Cumulative - Original
foraging lizard stay at a typical £ Cumulative - Dense
“Original” nest if the travel time © 2 ~+-Cumulative - Sparse
between nests was 2000 0
seconds? 2000  -1000 0 1000 2000 3000 4000
answer: seconds Time (seconds)

¢) What would the average
capture RATE be at departure for the lizard in question “b”, including travel time?
answer:
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10 pts.

8) Most people do not realize the many different ways plants use information when foraging for
food. Luckily, you are not most people. Give me two examples of plants using information to
affect their foraging for nutrients. You must support each example with experimental data. Limit
your answer to a maximum of 2 sentences for each of your two examples.

1.

2.

17 pts.

9)

a) Define evolution.

b) List the five tenets of natural selection and provide an example of each one using the origins
of the first living cell. Limit your answer to a maximum of 2 sentences for each number.

Nk wbh =

8 pts.

10) Typically, introductory biology courses minimize the role of mathematics in understanding
biology. Most national biology organizations have recommended the inclusion of more math in
biology courses (e.g. AP Biology redesign, Vision and Change, BIO2010, MCAT testing and
many others). Biol13 and 114 are trying to follow national guidelines. Use a mathematical
argument with specific numbers from the data gallery that demonstrate how the earliest,
primitive cells could have distributed their most successful genomes to new primitive cells.
Support your answer with data. Limit your answer to a maximum of 3 sentences.

10 pts.

11)

a) How did eukaryotes come into existence? Support your answer with data. Limit your answer
to a maximum of 3 sentences.

b) What traditional way of thinking about evolution has led to an incorrect interpretation of the
data related to the origin of eukaryotes? Support your answer with data. Limit your answer to a
maximum of 2 sentences.
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