Sample mutation problems from past final exams

1.  An extremely small proportion of mutations are likely to be:

(A) lethal

(B) deleterious, but not lethal

(C) neutral

(D) beneficial

(E) able to be used as part of a 'molecular clock'

2.  Which of the following is generally true about the rate of evolution produced by mutation:

(A) evolution via mutation is generally rapid

(B) the rate of evolution via mutation may be slow or fast depending on the locus

(C) evolution via mutation is generally slow

(D) mutation does not produce evolutionary change

(E) mutation produces slow or fast evolution depending on the allele frequency

3.  "Millions of men may be descended from Irish King", study says.  How could they possibly know that, your Grandma asks you?  Which of the following answers should you select to explain to her?

(A) Internet geneology resources are getting better and better, Grandma.  Go online, and you can find out very quickly who your ancestors were!

(B) Grandma, Grandpa's Y-chromosome carries unique DNA sequences that tell the story of who his paternal ancestors were! 

(C) Grandma, historical descriptions tell us that Irish King had blue eyes, and geneticists have computed with high probability that all blue-eyed males descended from this one original 'mutant' individual.

(D) Well Grandma, we know that DNA from little organelles called mitochondria are passed down through the mother, so using unique DNA sequences, we can trace the history of maternal descent.

(E) Grandma, historical accounts show this particular king was a real 'casanova', conceiving offspring through dozens of young women in the local population, which eventually led to a much larger city of mostly-descendants.

4.  If p0=0.999, how long will it take for the allele frequency to change to p=0.95, assuming forward mutation (at a rate of 10-6) is the only evolutionary force operating?

(A) 10,176 generations

(B) 50,293 generations

(C) 75,245 generations

(D) 162,438 generations

(E) 2,197,223 generations

5.  Definition: specific mutations geneticists use to recognize certain genes or lineages.  What’s the word?

(A) genotype

(B) allele

(C) marker

(D) karyotype

(E) phenotype

6.  Using the same logic that we employed to develop the model of forward mutation (from A1 to A2), we could develop a model that includes BOTH forward and backward (from A2 to A1) mutation.  If we defined backward mutation as n, then which equation would best project allele frequency change for one generation?
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7.  If a particular gene had a vulnerable insertion point for transposable elements, and therefore the mutation rate of A1 -> A2 was 0.001 (i.e., 3 orders of magnitude greater than is typical), how long would it take for the frequency of A1 to change from 1.0 to 0.5? (Assume only forward mutation here).

(A) 28 y

(B) 462 y

(C) 693 y

(D) 12,602 y

(E) 983,544 y
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The frequency of allele Z1 is presently 1.  However, transposable elements have begun to insert themselves fairly frequently into gene Z, mutating it to Z2.  

8.  If you are told the mutation rate of Z1 to Z2 is 10-4, what do you now know?

(A) s = .0001

(B) w = .0001

(C) m = .0001

(D) R = .0001

(E) h2 = .0001

9.  Given the mutation rate above, how long will it take for Z1 to change from 1 to 0.90?

(A) 105 generations

(B) 1054 generations

(C) 204,566 generations

(D) 2,197,223 generations

(E) an infinite number of generations (it would never get there).

10.  What does the calculation of t in the previous question say about the role of mutation in evolutionary change?

(A) p can change rapidly via mutation

(B) p changes in a random direction via mutation

(C) p changes stochastically via mutation

(D) p changes very slowly with mutation

(E) p does not change with mutation
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