Biol 322 Exam 1

1. According to the Theory of Special Creation:

a) Species are immutable

b) Species don’t give rise to new species

c) life is recent, maybe 6000 years recent

d) all of the above

2. Which of the following best describes vestigial structures?

a) Vestigial structures are functionless or rudimentary homologs of characters that are functional in close relatives

b) Vestigial structures don't exist in humans

c) Vestigial structures are perfectly adapted for their particular functions

d) Vestigial structures are similar structurally and functionally to comparable structures in other organisms

3. Homologous characters

a) are similar in function

b) are known only from gross anatomy, not from any other biological feature

c) show underlying structural similarity even when their superficial structure is different

d) are superficially similar

e) result from convergent evolution

4. A point mutation

a) duplicates genes

b) is always a knockout mutation

c) can create new alleles

d) causes speciation in plants

e) always substitutes a purine for a purine, never a purine for a pyrimidine

5. If a mutation would be beneficial, is it more likely to occur?

a) Yes, because it helps the species survive

b) No

6. Is a mutation in a gene that codes for a functional important product more likely to be

a) good for organism fitness

b) bad for organism fitness

7. A variant of a gene in a population is called 

a) a locus

b) an allele

c) a homolog

d) recessive

e) deleterious

8. What is the equilibrium frequency of a beneficial allele if selection is the only evolutionary force?

a) depends on how beneficial it is

b) it is 1, that is it reaches fixation

c) depends on if it is recessive or dominant

d) is balanced by mutations

9. Underdominance means

a) heterozygotes have higher fitness than one of the homozygotes

b) w11 > w12 < w22
c) the recessive allele is under the dominance of the other allele

d) results in a stable equilibrium frequency where 0 < p < 1

10. Genetic drift

a) is random change in allele frequency

b) is important in small populations

c) reduces the fitness of the individuals that have it

d) accounts for most adaptive evolution

e) answers a and b are correct, but c and d are not

11. Selection:

a) means unequal fitness of phenotypes

b) produces adaptation

c) eliminates genetic variation

d) increases mean fitness of the population

e) all of the above

Questions 13 – 14 relate to the following diagram.

Orangutan

Gorilla

Pygmy Chimpanzee


Chimpanzee

Humans

13.  A diagram of this type:

a) can only have species and not higher taxa as the tips

b) depicts genealogical relationships among taxa

c) is called a phylogeny

d) is based on homologous characters of the taxa

e) answers b, c, and d are correct, but answer a is not.

14. According to this diagram

a) humans are equally related to the two species of chimpanzees

b) humans are equally related to chimpanzees and gorillas

c) humans evolved from gorillas

d) evolution led directly to humans, with other apes as side-branches

e) answers a and d are correct, the others are not

15. What can you learn from the following diagram
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a) the trait is not genetically inherited

b) variation in the trait is due to genetic variation

c) selection on the parents will produce an evolutionary response

d) there is assortative mating, so tall parents mate with other tall parents

e) none of the above are supported by the information in the diagram

16. The selection differential S
a) is how different the offspring generation is from the parental generation

b) depends on heritability

c) only applies with hard selection, not with soft selection

d)  does not apply with frequency dependent selection

e)  is the difference between the trait values of those that reproduce in the parental generation and the entire parental generation

17. Sexual reproduction

a) is required for adaptation to happen

b) happens in animals and plants but not fungi or algae

c) recombines genes

d) is favored by changing environments, especially changing biotic environments

e) answers c and d are correct, but a and b are not

18. What constitutes evidence of the fact of evolution

a) observation of species change over time, e.g. anti-biotic resistance in bacteria

b) observation of fossil series with intermediate forms

c) observation of shared ancestral homologous characters

d) observation of vestigial traits, like embryonic tails and adult tail bones in humans

e) all of the above

19. According to the basic model of mutation/selection balance, if selection is strong and mutation rate is low, the equilibrium frequency of the allele in question will be _____; when selection is weak and the mutation rate is high, the frequency of the allele will be relatively _____.

a) low/high

b) low/low

c) high/low

d) high/high

20. If you sample a population and find that the frequency of heterozygotes is less than you would expect under Hardy-Weinberg equilibrium (i.e. heterozygotes < 2pq), what evolutionary mechanism(s) might you consider likely candidates worth further testing to explain the pattern?

Explanation 1: the allele frequencies have changed

Explanation 2: the heterozygotes have low survival

Explanation 3: homozygotes prefer to mate with homozygotes

Explanation 4: the population has a small effective population size

a) explanations 1 and 3

b) explanations 1 and 4
c) explanations 3 and 2
d) explanation 4 is all that is needed
e) explanations 3 and 4

Questions 21- 23. Following a drought on Daphne Major, the beaks of the offspring of the surviving medium ground finches (average 14 mm) were larger than the beaks of the entire population prior to the drought (12 mm average).  Based on prior study, it is known that the heritability of beak size in the parental population was 0.5.  

21. What is true:

a) beak size evolved by natural selection

b) the selection differential was 2 mm

c) this is an example of stabilizing selection

d) the change was due to random mutation

e) answers a and b are correct

22. What is true:

a) the selection differential was 4 mm

b) the offspring are more variable than the parents

c) small beaked finches died in order to ensure the species’ survival

d) the big beak offspring are a new species different from their medium beak parents

e) all of the above answers are true

23. What is true:

a) this is an example of frequency dependent selection

b) this is an example of directional selection

c) this is an example of directed mutation: bigger beaks were better so the big beak mutation occurred

d) this is an example of genetic drift

Questions 24 – 26.  Within a population, gene 1 has two alleles, A and a, with frequencies p and q.  Some other gene locus 2 has two alleles B and b with frequencies r and s.  The numbers of individuals with each genotype are as follows:
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AABb

5 
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24. What is the value of p?

a) 1 - s

b) impossible to tell from these data

c) 0.5

d) 9 big A = p

e) answers a and c are correct

25. The B allele has a frequency r = 0.6  What are the Hardy-Weinberg expected genotype frequencies with respect to locus 2, that is genotypes BB Bb and bb are expected at

a) p2 + 2pq + q2 = 1

b) 36% 48% and 16%

c) r2 + 2rs + s2 = 1

d) fixation = 100% BB

e) answers b and c are correct, the others are not

26. Assuming linkage equilibrium, we would expect haplotype AB to be found 

a) at frequency (1 - p) 2
b) at frequency pr

c) not at all unless there is non-random mating

d) at higher frequency, because A and B are both dominant alleles

e) impossible to tell from these data

27. When selection acts against a recessive allele that is initially at high frequency in a population, assuming there is no mutation or migration

a) the allele slowly declines in frequency and then stabilizes at low frequency

b) the frequency of the allele will stay high for a long time, then decline slowly

c) the frequency of the allele will be unchanged; the population will remain in Hardy-Weinberg equilibrium

d) the frequency of the allele will decline rapidly and eventually be lost

28. Which population has a higher effective population size

a) 10 reproductive females with 10 reproductive males

b) 10 reproductive females with 5 reproductive males and 5 non-reproductive males

c) both populations in answers a and b have the same effective size = 20

d) neither population has an effective size, both are too small and so will go extinct

29. Fst

a) is based on radioactive decay  of isotope half-lives

b) increases when gene flow increases

c) is an allele at the Adh gene in Drosophila

d) is a measure of how genetic variation is distributed among sub-populations

e) answers a and c are wrong, but b and d are right

30. Having high fitness means

a) more evolutionarily advanced

b) better able to run away and survive

c) closer to humans

d) better than another species

e) leaving more descendent offspring than average

31. A locus has four alleles, a, b, c, d with frequencies p, q, r, s.  What is true:


a) expected genotype frequencies are given by (p + q + r + s) 2 = 4


b) expected genotype frequencies are (aa, ab, ac, ad, bb, bc, bd, cc, cd, dd) = 1


c) heterozygosity is expected to be = 2pq + 2pr + 2ps + 2qr + 2qs + 2rs


d) this locus is tetraploid


e) answers c and d are both correct

32. A population of 100 individuals has 16 that are sick with a disease known to be caused by the expression of a deleterious recessive allele in homozygous individuals.  It is further known that there are three alleles at the locus, alleles a and b are co-dominant and cause no disease, but a recessive allele c causes disease in homozygous cc individuals.  Assuming the frequencies of a, b, and c are symbolized by p, q, r, and assuming Hardy-Weinberg equilibrium, then r (the frequency of the disease causing allele) is expected to be equal to:


a) 0.16


b) 1 – q


c) 1 – (p + q)


d) impossible to tell from these data

33. If an allele is favored when rare, but unfavored when common


a) the locus in under frequency-dependent selection


b) it should be recessive, because recessive is rare (= good)


c) it should stabilize to a frequency of 0.5


d) it should go either to fixation, or be lost by drift (unstable equilibrium)


e) that doesn’t happen, alleles are either good, bad, or neutral

34. If allele A at  locus 1 has a frequency p of 0.8, and allele L at a different locus 2 has a frequency s of 0.4


a) then the loci are unlinked if the AL haplotype occurs in most individuals


b) selection favoring the L allele at locus 2 will have no effect on p if the AL 

haplotype has a frequency of 0.48


c) a selective sweep may cause the A allele to hitchhike if it is better than the L 
allele


d) the loci are linked if the AL haplotype frequency differs from 0.32.

35. Whew, almost done. Most traits of most organisms most of the time are under:


a) directional selection


b) frequency dependent selection 


c) disruptive selection


d) net stabilizing selection


e) no selection

