
Genetics Problems! 

Non-Mendelian Inheritance 

 
Name___________________________________________________________Date:____________________________________________ Block:________ 

1. Butterflies come in many colors, but one species of butterfly – known as Charaxes – exhibits 

incomplete dominance. The Charaxes butterfly can be dark blue or white, and the 

intermediate color is a light blue. Using (BB) for blue and (WW) for white, please answer the 

following questions. 

a. White is the genotype of a light blue butterfly? _____________ 

b. What is the genotype of a white butterfly? _______________ 

c. Give the genotypic and phenotypic ratio for a cross between a white Charaxes and a light blue Charaxes. 

 

 

 

 

 

2. In the polish chicken, feather color exhibits codominance. When a white chicken is crossed with a black chicken, 

the chicks have a speckled appearance due to the presence of both white and black 

feathers. 

a. If a black polish rooster is crossed with a white polish hen, what are the chances that 

their offspring will be speckled? 

 

 

b. Is a speckled chicken a purebred? Why or why not? 
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Background: A Bloody History 

Before 1901, giving a dying patient a blood transfusion was risky business. If a person had lost a lot of blood due to 

injury, an infusion of the blood of another person could save their life. Sometimes the transfusion would save the 

life, but on other occasions, the transfusion would cause the patient to die in a matter of minutes. At the time, 

scientists and doctors did not know what determined whether the new blood would take a life or save it.  

 In 1901, Karl Landsteiner made a discovery that would make blood transfusions much safer, and later earn him 

the Nobel Prize in medicine. He discovered that humans have proteins on the surface of their blood cells called 

antigens, and the presence or absence of these antigens is what made the difference between life and death during 

a blood transfusion. 

If a person has type A blood, they have “A” antigens on their blood cells. If a 

person has type B blood, they have “B” antigens on their blood cells. A person 

with type O blood has no antigens present and a person with type AB blood has 

both A and B antigens on their blood cells. 

With this new knowledge and some simple experiments, Karl discovered that if a 

person was given blood with antigens that are different from their own (for 

example, a person with type A blood given type B or type AB), then their body 

would recognize the “foreign antigen” as an invader and attack it. This would 

cause the blood to immediately clump up, killing the patient. Since type O blood 

does not have any antigens on its surface, it will not cause a reaction with any 

other blood type. For this reason, type O blood is called the universal donor. 

However, because it has no antigens, type O recognizes all other types of blood as a foreign invader. Type AB has 

both kinds of antigens and may therefore accept any blood type – the universal acceptor. 

 

Problem 

 

Human blood type exhibits multiple alleles and codominance. There are four blood types: A, B, AB, and O. Types A 

and B are codominant and type O is recessive to both A and B. Since type O is recessive, a person must inherit two 

recessive alleles to exhibit the trait, and a person may be either homozygous or heterozygous for the two dominant 

phenotypes (A and B – see below). The chart below contains the blood group genotypes and phenotypes. 

Phenotype Genotype 
Type O ii 
Type A IAIA or IAi 
Type B IBIB or IBi 

Type AB IAIB 

  

a. What is the phenotype of a person who has the genotype IAIA? ________________ 

b. What is the genotype of a person that has type O blood? __________________ 

c. A woman has type AB blood. Is it possible for her to have a child with type O blood? Why or why not?  
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A woman with type AB blood and a man who is heterozygous for type B blood are having a child. Construct a 

Punnett square and answer the following questions 

 

d. What are the chances that their child has type B blood? 

 

e. What are the chances that the child will be a type O carrier? 

 

f. Other than type B, what other blood types could the child have? 

 

A woman with type O marries a man who is heterozygous for type A blood and they have a child. Later, the woman 

gets in a car accident and needs a blood transfusion. What are the chances that her daughter could donate blood to 

her without causing death? 

 

 
 

 

 
 

 

 
 

 

 
 

 


