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Formulas:  The sum of the frequencies of dominant and recessive alleles is 100%  ( p + q = 1


       The sum of the genotype frequencies (diploid combinations of alleles) is 100%  ( p2 + 2pq + q2 = 1
If p is known, q can be calculated.
If p2 is known, p can be calculated and therefore q, q2 and 2pq as well.

1.  If p = .25, then q must equal ___________ (hint: q = 1-p)
2.  In the Hardy-Weinberg formula, if p stands for the frequency of the dominant allele, then q stands for what?

3.  What does p2 correspond to?

4. What does q2 correspond to?

5.  In a hypothetical population, 16% (0.16) are homozygous for sickle-cell anemia.  The population is in Hardy-Weinberg equilibrium.  (Note: sickle-cell anemia is a recessive trait)  

a.  What is the frequency of the allele for sickle-cell anemia?  (hint: find q when q2 = 0.16)

b.  What is the frequency of the allele for normal hemoglobin? (hint: p = 1-q)

c.  What percentage of the population produces only normal hemoglobin? (hint: calculate p2)

d.  What percentage of the population is heterozygous? (hint: calculate 2pq)
6.  Tay-Sachs disease is caused by a recessive allele (t).  The frequency of this allele is 0.1 in a population of 3600 people.  What is the frequency of the dominant allele (T), and how many of the 3600 people will be heterozygous for the condition? (hint: frequency heterozygotes = 2pq; this frequency x total population = the number of people who are heterozygous for Tay-Sachs).
7.  In a population, the homozygous dominant individuals (AA) make up 70% of the population.

A. What is the frequency of the dominant (A) allele?
B. What is the frequency of the recessive (a) allele?

C. What is the frequency of heterozygous individuals?
D. What is the frequency of homozygous recessive individuals?

8.  In a population of 3000 fruit flies, 270 of them contain white eyes.  White eye color is a recessive trait.  
A. What is the allele frequency for the red eye allele?

B. What is the allele frequency for the white eye allele?

C. What percent of the population will be heterozygous red eye?  
D. What should be the number of red eyed flies in this population?
Hardy-Weinberg Practice Problems

1. A population of rabbits may be brown (the dominant phenotype) or white (the recessive phenotype). Brown rabbits have the genotype BB or Bb. White rabbits have the genotype bb. The frequency of the BB genotype is .35.

What is the frequency of heterozygous rabbits? 

What is the frequency of the B allele?

What is the frequency of the b allele? 
2. A hypothetical population of 10,000 humans has 6840 individuals with the blood type AA, 2860 individuals with blood type AB and 300 individuals with the blood type BB.

What is the frequency of each genotype in this population?

What is the frequency of the A allele? 

What is the frequency of the B allele? 
If the next generation contained 25,000 individuals, how many individuals would have blood type BB, assuming the population is in Hardy-Weinberg equilibrium? 

3. A population of birds contains 16 animals with red tail feathers and 34 animals with blue tail feathers. Blue tail feathers are the dominant trait. 


What is the frequency of the red allele? 

What is the frequency of the blue allele? 
What is the frequency of heterozygotes? 
What is the frequency of birds homozygous for the blue allele? 

4. Brown hair (B) is dominant to blond hair (b). If there are 168 brown haired people in a population of 200: 

What is the predicted frequency of heterozygotes? 

What is the predicted frequency of homozygous dominant? 

What is the predicted frequency of homozygous recessive? 

5. If 98 out of 200 individuals in a population express the recessive phenotype, what percent of the population are heterozygotes? 

