Practice Problems in Population Genetics
1. For a population which has an allelic frequency of p = 0.8, calculate the hardy Weinberg equilibrium frequencies of genotypes for that population. 

2. Consider a population of gerbils which has been breeding randomly. In this population, 49% of the gerbils have copper colored fur. (NOTE: Copper is caused by a recessive allele of one of the fur color genes.) Calculate p and q, and calculate the frequency of gerbils which are homozygous for the wild type allele of this gene.

3. Determine which of the following populations is in Hardy-Weinberg equilibrium, calculate p and q for each, and for those which are not in equilibrium, calculate what the genotypic frequencies would be if the populations were to go through one generation of random mating.

a. Population A:  f(AA) = 0.16; f(Aa) = 0.68; f(aa) = 0.16.

b. Population B:  f(BB) = 0.1225; f(Bb) = 0.455; f(bb) = 0.4225

c. Population C:  f(CC) = 0,81; f(Cc) = 0.18; f(cc) = 0.01

d. Population D: f(DD) = 0.04; f(Dd) = 0.60; f(dd) = 0.36

4. Farmer Jones is trying to eliminate a recessive dwarf allele from his pea crop. In 2000, his fields yielded 9% dwarf plants. (You may assume that random mating is occurring with respect to this trait.) When planting his 2001 crop, the farmer used only the seeds from the tall plants of the previous year. Tall is dominant to dwarf. (NOTE: This is a selection problem.)
a. What do you predict will be the frequency of dwarf pea plants in the 2001 crop?

b. If the farmer continues his selection procedure, predict q for the crops of

i. 1992

ii. 1993

iii. 1994

c. Comment upon the change in the size of q with each generation as this selection procedure continues. Is Farmer Jones likely to be completely successful in eliminating this allele by following this regimen?

5. Farmer Jones also breeds cattle. In his current herd of males and females (Farmer Jones is a bit lazy—he allows all of his bulls and cows to run together in one herd, and they all breed randomly), 96% of the cattle are hornless (polled) and 4% are horned (polled is dominant). Farmer Jones has just purchased some new cattle (which have also been breeding randomly amongst themselves) which are 75% polled and 25% horned. The total number of new cattle is equal to 25% the number of the original herd. (Thus 20% of the combined herd is made up of new cattle). 
The farmer combines the cattle all together and lets them breed as they wish. What genotypic frequencies should he expect in the first generation of offspring from this combined herd?

