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Honors Biology

Practice Genetics Problems

1) In fruit flies, white eyes are an X-linked recessive trait.  Normal eye color is red. If a white-eyed male is crossed with a heterozygous female, what proportion of the offspring will have red eyes?
2) A hemophiliac woman has a phenotypically normal mother.  What are the genotypes of her mother and father?
3) In some cats the gene for tail length shows incomplete dominance.  Cats with long tails and those with no tails are homozygous for the respective alleles.  Cats with one long-tail allele and one no-tail allele have short tails.  Predict the phenotype ratio of a cross between: (a) a long-tail cat and a cat with no tail; (b) a long-tail cat and a short-tail cat: (c) a short-tail cat and a cat with no tail; and (d) two short tail cats.
4) A woman with type A blood whose father was type O married a man with type AB blood.  What will the possible genotypes and phenotypes of their children?
5) A man who is albino has children with a woman who is homozygous dominant for pigmented skin.  What will the genotypes and phenotypes of the F1 generation be?

6) A pea plant that is homozygous recessive for stem length (use letter T) and flower color (letter B) is crossed with an plant that is heterozygous for both traits.  State the genotypes of the parents.  Set up a Punnett’s square for the cross (you don’t have to complete it).  What would be the phenotypic ratio of a cross between two individuals heterozygous for both traits?

7) Write the genotypes for the following phenotypes: sickle cell anemia, sickle cell carriers, and normal hemoglobin.  If two people living in the tropical regions of Africa, one with sickle cell anemia and one with normal hemoglobin, have children, what genotypes an phenotypes will the produce?

8) A man with hemophilia and a normal woman have children: two boys and two girls.  None of their children have the disease.  One of these boys then marries a woman, and they have a boy with hemophilia and a normal girl.  Write the genotypes of all the individuals in this problem.

9) Huntington’s disease is a dominant disease.  A woman, whose father had Huntington’s disease, but her mother did not, gets tested for the disease.  She already had a child with a normal man before she found out that she had the disease.  What are the genotypes of this family?  What is the chance that the woman’s child has the disease?

10) A woman, whose father had A blood and whose mother had B blood, is one of 22 children, all of whom have AB blood type.  The woman mates with a man with blood type O.  The man’s mother had A blood and father had B blood.  In addition, the woman’s father was afflicted with albinism but her mother was genotypically normal.  Lastly, the man is phenotypically (not genotypically) normal for albinism and both his parents were unaffected by albinism.  Determine the genotypes of the father and mother of the woman and the father and mother of the man.  Determine the genotypes and phenotypes of the F1 generation (i.e. the woman and the man).  What is the chance that the man and woman will produce an O blood baby with albinism?  A baby with blood type B without albinism?  An A blood baby with albinism?
Answers:

1) 50%

2) XHXh, XhY

3) (a) 100% short; (b) 50% long, 50% short; (c) 50% no tail, 50% short; (d) 25% long, 50% short, 25% no tail

4) Genotypes: 25% IAIA, 25% IAi, 25% IAIB, 25% IBi ; Phenotypes: 50% A, 25% AB, 25% B

5) Genotypes: 100% Aa; Phenotypes: 100% normal

6) This is a 9:3:3:1 ratio

7) 100% Sickle cell carriers; Ss  

8) Man = XhY, Woman = XHXH, 2 boys = XHY, 2 girls = XHXh, Wife of boy = XHXh, boy with hemophilia = XhY, normal girl = XHXh
9) Woman = Hh, Father = HH or Hh, Mother = hh, Man = hh, child = Hh.  Child has a 50% chance of having the disease.

10) Genotypes of woman’s parents:

· Father = IAIA aa

· Mother = IBIB AA

Genotypes of man’s parents:

· Father = IBi AA or Aa

· Mother = IAi AA or Aa

Genotypes of F1 generation:

· Woman = IAIB Aa

· Man = ii Aa

Chance of producing an O blood baby with albinism = 0

Chance of producing a B blood baby without albinism = 3/8

Chance of producing an A blood baby with albinism = 1/8



















