HARDY-WEINBERG PROBLEMS    (  Quit Complaining!


1. In a population of humans in Africa, 9% show the recessive3 trait of sickle-cell anemia (ss).   Heterozygous individuals (Ss)  show a resistance to malaria.  What percentage of the population is resistant to malaria.
2. You have sampled a population in which you know that the percentage of the homozygous recessive genotype (aa) is 36%. Using that 36%, calculate the following: 
A. The frequency of the "aa" genotype. 
B. The frequency of the "a" allele. 
C. The frequency of the "A" allele. 
D. The frequencies of the genotypes "AA" and "Aa." 
E. The frequencies of the two possible phenotypes if "A" is completely dominant over "a." 
3. There are 100 students in a class. Ninety-six did well in the course whereas four blew it totally and received a grade of F. Sorry. In the highly unlikely event that these traits are genetic rather than environmental, if these traits involve dominant and recessive alleles, and if the four (4%) represent the frequency of the homozygous recessive condition, please calculate the following: 
A. The frequency of the recessive allele. 
B. The frequency of the dominant allele. 
C. The frequency of heterozygous individuals. 
4. Within a population of butterflies, the color brown (B) is dominant over the color white (b). And, 40% of all butterflies are white. Given this simple information, which is something that is very likely to be on an exam, calculate the following: 
A. The percentage of butterflies in the population that are heterozygous. 
B. The frequency of homozygous dominant individuals. 
5. A rather large population of Biology instructors have 396 red-sided individuals and 557 tan-sided individuals. Assume that red is totally recessive. Please calculate the following: 
A. The allele frequencies of each allele. 
B. The expected genotype frequencies. 
C. The number of heterozygous individuals that you would predict to be in this population. 
D. The expected phenotype frequencies. 
E. Conditions happen to be really good this year for breeding and next year there are 1,245 young "potential" Biology instructors. Assuming that all of the Hardy-Weinberg conditions are met, how many of these would you expect toA very large population of randomly-mating laboratory mice contains 35% white mice. White coloring is caused by the double recessive genotype, "aa". Calculate allelic and genotypic frequencies for this population. be red-sided and how many tan-sided? 
6. Cystic fibrosis is a recessive condition that affects about 1 in 2,500 babies in the Caucasian population of the United States. Please calculate the following. 
A. The frequency of the recessive allele in the population. 
B. The frequency of the dominant allele in the population. 
C. The percentage of heterozygous individuals (carriers) in the population. 
7. The ability to taste PTC is due to a single dominate allele "T". You sampled 215 individuals in biology, and determined that 150 could detect the bitter taste of PTC and 65 could not. Calculate all of the potential frequencies.
8. In Drosophila (fruit fly), the allele for normal wing length is dominant over the allele for short wings. In a population of 1000 individuals, 360 show the recessive phenotype. How many individuals would you expect to be homozygous dominant for the trait. 

  9. . The allele for a widow's peak (hairline) is dominant over the allele for a straight hairline. In a population of 500 indiviuals, 25% show the recessive phenotype. How many individuals would you expect to be homozyous dominant and heterozygous for the trait?

 10. The allele for a hitchhiker's thumb is dominant over a straight thumb. In a population of 1000 individuals, 510 show the dominant phenotype. How many individuals would you expect for each of the three possible genotypes for this trait.

  11 . This is a classic data set on wing coloration in the scarlet tiger moth (Panaxia dominula). Coloration in this species had been previously shown to behave as a single-locus, two-allele system with incomplete dominance. Data for 1612 individuals are given below: 

White-spotted (AA) =1469 Intermediate (Aa) = 138 Little spotting (aa) =5 

Calculate the allele frequencies ( p and q ) 
