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1. Which of the following about sexual reproduction is wrong?

(A) Recombination breaks linkage disequilibrium

(B) Recombination can bring together beneficial alleles of different genes in the same chromosome
(C) Sexual reproduction creates more mutations than asexual reproduction

(D) The costs of sexual reproduction include the time, effort, and risks to find proper mates

2. Which of the following description of inbreeding is correct?

(A)Inbreeding decreases heterozygosity

(B) An inbred population has more pure genetic background and.is therefore more adaptive
(C) Inbreeding decreases mutation rate

(D) Inbreeding increases the effective population size

3. Which of the evolutionary processes reduces genetic variation?
(A) Balancing selection

(B) Mutation

(C) Over-dominance

(D) Directional selection

4. Which of the description about effective population size is correct?

(A) The smaller the effective population size, the easier for a beneficial allele to reach fixation
(B) The effective population size of modern human is about seven billion

(C) Neutral substitution rate is independent of effective population size

(D) The effect of natural selection is independent of effective population size
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i An allele that has a beneficial effect on one trait may have a deleterious effect on another trait.
2. Random changes in the frequencies of two or more alleles or genotypes within a population.

3 The proportion of the variance in a trait among individuals that is attributable to differences in
genotype

4, The difference between the mean relative fitness of individuals of a given genotype and that of a

reference genotype

5. Reduction or elimination of DNA sequence variation in the vicinity of a mutation that has been fixed
by natural selection relatively recently

6. The association of two alleles at two or more loci more frequently (or less frequently) than predicted
by their individual frequencies.

A. Selective sweep B. Selection coefficient C. Linkage disequilibrium

D. Genetic drift E. Antagonistic pleiotropy F. Heritability
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1. (9 pt) Please explain: (A) What is synonymous mutation? (B) What is non-synonymous mutation? (C) Ina
functional gene, would you expect to see higher synonymous or non-synonymous substitution rates between
species? Why?

2. (6 pt) Gene A has two alleles, 4 and a. In a population with 400 individuals, 100 are 44 homozygous males,
100 are A4 females, 100 are ag males, and 100 are ga females. After one generation of random mating, 400

progenies are produced. What are the expected number of progenies with 44, Aa, and aa genotypes?

3. (9 pt) In a bird population, scientists have estimated the phenotypic variance of body weight to be 100, and
the genetic variance of body weight is 80, The mean body weight of this population is 100 g. After a severe
drought, the mean body weight of the survivors is 60 g. Later, the survivors reproduce and generate the next
generation of birds.

(A) What is the heritability of body weight in this population?

(B) What is the selection differential of this severe drought?

(C) What would be the mean body weight of the next generation?

4. (6 pt) A scientist studied two populations of a plant species. She surveyed the patterns of genetic variation in
five loci (A, B, C, D, and E), and their Fsr values are 0.06, 0.08, 0.1, 0.12, and 0.6.

(A) If we ignore locus E, the mean Fisr between the two populations is 0.09. Does most of the genetic variation
exist between or within populations?

(B) What is the possible explanation for the high Fsr for locus E?
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