Name:								BIL 160 - Exam 3 - Fall 2026

· This exam is due IN CLASS 7 days from now on Thu 5 Nov 2026.
· Students permitted by the university the ½ extra time, can place their exam in my mailbox on the 2nd floor of Cox Science (back-left side of the bldg.) by Mon 9 Nov with a copy of their their ODS letter stabled to the back of the exam to qualify for the extension.
· Bring your exam to class on paper.
· Do not send your exam to your professor by email!
· Print your name on top of your exam!
· Late exams will not be accepted due to the need to complete all grading before Thanksgiving.
· Leave the question at the top of your answer (do not delete it).
· All answers should be typed single spaced, with max 1 page text per question (you may include illustrations on extra pages). Excessively short answers will be graded down.
· You may use any valid source of information to research your questions including AI.
· However, you are on the honor system to make it your own work. You may not enlist the help of AI chatbots to write your exam for you (or if you do don’t get caught, points may be deducted). No collaborating or sharing answers please as it defeats the purpose of researching the answers to the questions yourself.

Pick 3 out of the following 6 questions!

(A) What is the difference between monophyly, paraphyly, and polyphyly? Illustrate your answer. Which of these is most important to systematists? What are some real-life examples of paraphyly and polyphyly?

(B) Explain how a Bayesian algorithm searches through millions of trees discover the shortest phylogenetic trees using the Markov Chain Monte Carlo method? What is the robot analogy. How are clade probabilities then extracted from this data? How is Bayesian posterior probability different from maximum likelihood? Why are such complicated algorithms required to find the “best tree”?

(C) Under what circumstances is recombination (i.e., sexual reproduction) favored or disfavored? How does this relate to genetic linkage and gene interactions? How is this different from asexuals? Do asexuals also utilize sexual reproduction?

(D) What is the Biological Species Concept (BSC)? Who formulated the concept? How is 2-locus reproductive incompatibility predicted to evolve in the context of speciation, and why is this especially important for allopatric speciation? Which primary genetic force besides selection also comes into play?

(E) Explain the sympatric model of speciation, and provide a mechanism for how it works? Cite an example of a sympatric species. What is the basis for the conclusion that sympatric speciation is not allopatric?

(F) As relates to speciation, discuss the relative importance of the following and give examples:
a) Pre-mating isolation
b) Post-mating, pre-zygotic isolation
c) Post-zygotic isolation
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