Worksheet—Basic Understanding of Genetics.

(Use of program genetics basic.xls will help with understanding. Try different values for fraction of A, and use results to predict fraction A in next generation.)
Suppose in the current generation, 30% of the alleles are A and 70% are B.  Suppose 1000 children are born to the next generation.

1) What is the probability of a child receiving an A allele from the mother and an A allele from the father?

Answer: P(AA)=0.09.

2) What is the probability of the child receiving B alleles from both parents?

Answer: P(BB)=0.49.

3) What is the probability of the child receiving an A allele from one parent and a B allele from the other parent?

P(AB or BA)=0.42.

4) What fraction of the children will be AA?  BB? AB or BA?  How many of the 1000 children do you expect to be AA?  BB? AB or BA?

Answer: Expected Fraction AA=0.09, Fraction BB=0.49, and Fraction AB or BA=0.42 

Expected number AA=90, number BB=490, number AB or BA=420

5) How do the results compare to the simulation using the spreadsheet?  

Answer: About the same.

6) The 1000 children have 2000 alleles, 2 for each child.  What fraction of the alleles do you expect to be A? How does this compare with the spreadsheet simulation?
Answer: fraction A should be about (180+420)/2000=0.3 which agrees with simulation.  This is Hardy-Weinberg law, that genetic makeup of population remains constant if no effects on it such as selection or mutation.
Follow-up results on Hardy Weinberg for Worksheet 1.
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Then #AA=1000x2, #BB=1000(1-x)2, and #AB or BA=2000x(1-x)
#A=2000x2 +2000x(1-x)=2000x(x+1-x)=2000x so

fraction A
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so fraction remains same for any starting proportion for A. 
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