Quick Population Genetic Problems

Or

Fun with Hardy-Weinburg!

Every year Population Genetics problems appear on the AP exam.  This worksheet contains various permutations of these problems.  Assume that the populations in each question are in Hardy-Weinburg equilibrium.

1.  The frequency of two alleles in a gene pool is 0.1 (A) and 0.9 (a).  What is the percentage in the population of heterozygous individuals?

2.  Allele (B), for white wool, is dominant over allele (b), for black wool.  In a sample of 900 sheep, 891 are white and 9 are black.  Estimate the genotypic frequencies in this population.  How many sheep are BB, Bb and bb?

3.  The allele (T), the ability to taste a particular chemical, is dominant to allele (t), the inability to taste it.  At Cornell University, out of 400 surveyed students, 64 were found to be non-tasters.  How many students are heterozygous for this trait?

4.  In humans, Rh positive is produced by the dominant gene ( R), while Rh negative blood is produced by the allele (r ).  If 84 % of individuals are Rh positive, what are the frequencies of the alleles R & r?

5.  A rare disease due to a recessive allele, which is lethal when homozygous, occurs with a frequency of one in a million.  How many carriers of this allele are there in a town of 14,000?

6.  A recent study has shown that 9.0% of the natives on the south pacific island of Pago Fuago possess an allergic reaction to coconuts.  This reaction, which appears to be an immune response similar to haves, is though to be due to the action of a recessive gene (h).  The population of this tropical paradise is 5000.

___________________- is the frequency of the (H) gene

___________________- is the frequency of the (h) gene

___________________- is the number of (h) genes on Pago Fuago

___________________-  is the total number of homozygous, non-allergic Pago Fuagens

___________________- is the total number of Pago Fuagens who carry the (h), but are                                       phenotypically normal.

____________________- is the total number of Pago Fuagens that suffer from the irritating immune response and are forced to merely watch the others islanders frolic at the monthly coconut luaus.

