1. For a population, what are the three main important consequences of the Hardy -Weinberg equilibrium?
a. Allele frequencies do not change

b. Genotype frequencies are established in one generation of random mating

c. The allelic state on one chromosome is independent of the allelic state on the other

2.  The California Redwood, Sequoia sempervirens, is hexaploid (6n chromosomes).  You are interested in a gene associated with tree height.  You discover 3 alleles of this particular gene, denoted H1, H2, H3.  with frequencies  p, q and r, respectively.  Set up an equation to derive the genotypic frequencies expected under Hardy Weinberg equilibrium.  

(p + q + r)6   = 1

(p+q+r)N = 1    Where N is the number of chromosomes.
3.  A group of adults decide to move to a remote, uninhabited island to start their own country.  It just so happens that out of the 1000 people who move together, 500 are blood type A, 300 are blood type B, and 200 are blood type O; also, all of them are homozygous for their blood type.  

a. What are the allele frequencies among the people?

A: 0.5, B: 0.3, i: 0.2
Please note that all these added up = 1.

A: [Number of homozygotes + ½(heterozygotes)]/total individuals      so for A 500 + ½(0)/1000 = .5
b. The people all mate randomly and have children.  What are the expected genotype frequencies among their offspring?

AA: .52 = 0.25, Ai: 2(.5)(.2) = 0.2, AB: 0.3

BB: 0.09, Bi: 0.12, ii: 0.04

 Please notice that all these added up = 1.
c. A bizarre disease kills off all the people who have A sugars on their red blood cells, so all of the type A and type AB people die.  Considering both the original settlers and their children together, what are the new allele frequencies in the population?  (you can leave your answers as fractions or write them as decimals)

Since allele frequency does not change we know that allele freq for A in the pop is = .5 , for B = .3, and for i = .2 before the disease……after the disease hits A = 0 …….so somehow B + i = 1 ……(B + i)x = 1 …    (.3 + .2)x = 1 ……  x = 2.  So .3*2 = .6 and .2*2 = .4.   Please notice that .6+.4=1 .

B: 0.6

i: 0.4

