Dominant/recessive and Co-dominance Practice Problems

1. Mom has type A blood.  Dad has type AB blood.  What possible blood types could their children inherit?  (Show all possibilities).

2. Mom has type O blood.  Dad has type AB blood.  What percentage of their kids will inherit type B blood?

3. Mom has type B blood.  Dad has type O blood.  They have a child with type O blood.  Make a punnett square to show what Mom’s genotype must be to have a child with type O blood.

4. A woman sues a man for child support, claiming he is the father of her child.  The woman is type A blood and the child is type O blood.  Could the man be the father of her child if he is: type A blood, type AB blood?  Show why or why not.
5. Sickle cell disease is inherited by a recessive gene. Couples, both of whom have the sickle cell anemia, are considering having children.  They want to know the odds of having a child with sickle cell disease.  What would you tell them? 
6. John has type O blood.  He knows his mother had type B blood.  He does not know the identity of his father, however.  What possible blood types could his father have had?  Show your work.

7. Mike has type AB blood.  Paul has type O blood.  Mike knows that his Mom had type B blood.  Show how it could be possible for Mike and Paul to be brothers.

8. Alice has type O blood.  Jessica has type B blood.  Jessica’s mom had type O blood.  Show how it is possible that Jessica and Alice are not sisters.
9. The lubber grasshopper is a very large grasshopper, and is black with red and yellow stripes. Assume that red stripes are expressed from the homozygous RR genotype, yellow stripes from the homozygous YY genotype, and both from the heterozygous genotype RY. 

a- What will be the phenotypic ratio of the F1 generation resulting from a cross of two grasshoppers, both with red and yellow stripes?

b- What genotypes and phenotypes would be produced by crossing a grasshopper with both color stripes and one with yellow stripes?

c- What genotypes and phenotypes would be produced by crossing a grasshopper with both color stripes and one with yellow stripes?

10. The fur color in cattle is a good example of codominanc.  Cattle can be red (RR = all red hairs), white (WW = all white hairs), or roan (RW = red & white hairs together).  

a- Predict the genotype and phenotype ratios that are produced from a cross between red and white cattle.

b- In a cross between roan and white cattle, what is the probability of producing red cattle?

c- If two roan cattle are crossed, is there any chance to produce white cattle?

d- What should the genotypes & phenotypes for parent cattle be if a farmer wanted only cattle with red fur?

11. The alleles for curly hair and straight hair are examples of co dominant traits. Individuals with curly hair are homozygous for curly hair alleles CC. Individuals with straight hair are homozygous for straight hair alleles SS. Individuals who are heterozygous, with one of each allele have wavy hair CS, which is a blend of the expressions of the curly and straight hair alleles.

a- If the father and the mother have wavy hair, can they have a baby with curly hair?

b- If the father has curly hair and the mother has straight hair, what is the chance of having a baby with curly hair.

12.   A wealthy elderly couple dies together in an accident.  A man comes forward, claiming that he is their long lost son and is entitled to their fortune.  The couple was of blood types AB and O.  The man has type O blood.  Could he be the heir to the fortune?  Show why or why not.
13.   In a family of four, all four children have the sickle cell trait.  Show what the parents’ genotypes must be.
14.  If one of the two parents with the sickle cell trait and the other is a carrier. They have 1 child with sickle cell anemia.  What are the odds they will have two children in a row with the disease?

