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Genetics Problems

Non-Mendelian Traits
1. How many alleles for a single trait does an individual carry for a single Mendelian trait? 


2. Henry the VIII divorces his first wife Katherine of Aragon, because she could not give him a son. Is the man’s or the woman’s chromosomes responsible for determining the sex of the baby?
3. White fur (c) is recessive to all colored coats and the wild type coat (C) is dominant to all colored fur in rabbits. The chinchilla colored fur (Cch) is dominant to the Himalayan color (Ch). Write the allelic series for coat colors in rabbits. 

4. In certain chickens, black feathers are codominant with white feathers. Heterozygous chickens have feathers with a checkered pattern. A checkered hen is crossed with a checkered rooster. 

	
	
	

	
	
	

	
	
	


What are the genotypes of the parents? 



What are the possible gametes that each parent can make? 



 Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
What are the expected ratios for each genotype and phenotype? 

5. In 1910, Thomas Hunt Morgan discovered that white eyes are a sex-linked trait in fruit flies. Suppose a geneticist allows a hybrid red-eye female (XRXr) to mate with a red-eye male (XRY). Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
	
	
	

	
	
	

	
	
	


What are the expected ratios for each genotype and phenotype? 

6. Type A (IA) blood is codominant with Type B (IB) and Type O (i) is recessive. Suppose a man with AB blood marries a woman that is Type O. If the couple were to have children, use a Punnett square to predict possible genotypes and phenotypes of the offspring.
	
	
	

	
	
	

	
	
	


What are the genotypes of the parents? 



What are the possible gametes that each parent can make? 




What are the expected ratios for each genotype and phenotype?
7. The hairy ear trait is passed down from father to son. Women do not inherit this trait, even when their father has hairy ears. Men that do not have hair ears do not have children with hairy ears. Laura has three brothers with hairy ears and no sisters. She marries a man that does not have hairy ears.
a. Does Laura’s father have hairy ears? How do you know? 



















b. If Laura has 2 sons, will they have hairy ears? Why? 



















c. Will Laura’s nieces and nephews have hairy ears? Explain



















8. Individuals with Tay-Sachs disease lack the enzyme that breaks down lipids produced and stored by the nervous system. Eventually the lipids accumulate in the brain causing blindness and mental deterioration. Victims usually die by the time they turn age five. Use the pedigree chart of a family with Tay-Sachs to answer the questions that follow.
a. Does Tay-Sachs appear to be sex-linked? How do you know?














b.  Is this disease dominant or recessive? How do you know? 











c. Color in all known carriers for this disease. (Shade half the circle or square).

d. The male “A” could be a carrier for Tay-Sachs disease. Without genetic testing, how could we know for sure? 














9. A woman with brown eyes has two brothers and marries a man with brown eyes. He has a brother and a sister with brown eyes. The couple has a son and two daughters all with brown eyes. The daughter marries a man with blue eyes and they have a son with blue. All of the girl’s aunts and uncles have brown eyes as well as her grandparents. The baby’s grandmother does have an aunt with blue eyes. Make a pedigree chart to show how the baby boy could have inherited blue eyes.
10. In horses, gray horses (GG) are codominant to white horses (WW). The heterozygote (GW) is an appaloosa horse (a white horse with gray spots on the rump and loins). A rancher crosses a white horse with a short tail with an appaloosa horse that is heterozygous for a long tail. A rancher crosses a white horse with an appaloosa horse. A rancher crosses a white horse with a short tail with an appaloosa horse that is heterozygous for a long tail.
	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	

	
	
	
	
	


What are the genotypes of the parents? 



What are the possible gametes that each parent can make? 




What are the expected ratios for each phenotype?

Answer KEY
Genetics Problems

Non-Mendelian Traits
1. How many alleles for a single trait does an individual carry for a single Mendelian trait? 
2

2. Henry the VIII divorces his first wife Katherine of Aragon, because she could not give birth to a son. Is the man’s or the woman’s chromosomes responsible for determining the sex of the baby? The man has both the X and Y chromosome, therefore he is responsible for determining the sex of the baby.
3. White fur (c) is recessive to all colored coats and the wild type coat (C) is dominant to all colored fur in rabbits. The chinchilla colored fur (Cch) is dominant to the Himalayan color (Ch). Write the allelic series for coat colors in rabbits. C> Cch> Ch>c
4. In certain chickens, black feathers are codominant with white feathers. Heterozygous chickens have feathers with a checkered pattern. A checkered hen is crossed with a checkered rooster. 
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What are the genotypes of the parents? BW & BW



What are the possible gametes that each parent can make? 
B & W

 Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
What are the expected ratios for each genotype and phenotype? 

1 out of 4 or 25% are expected to be black

1 out of 2 or 50% are expected to be checkered

1 out of 4 or 25% are expected to be white
5. In 1910, Thomas Hunt Morgan discovered that white eyes are a sex-linked trait in fruit flies. Suppose a geneticist allows a hybrid red-eye female (XRXr) to mate with a red-eye male (XRY). Use a Punnett square to predict possible genotypes and phenotypes of the offspring.
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What are the expected ratios for each genotype and phenotype? 

All the females are expected to have red eyes, 1:2 is expected to have the genotype, XRXR or XRXr
Half of the male (1:2) flies are expected to have white eyes, XrY, the other half is expected to have red-eyes, XRY.
6. Type A (IA) blood is codominant with Type B (IB) and Type O (i) is recessive. Suppose a man with AB blood marries a woman that is Type O. If the couple were to have children, use a Punnett square to predict possible genotypes and phenotypes of the offspring.
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What are the genotypes of the parents? IA IB
 and ii


What are the possible gametes that each parent can make? 
IA, IB
and i


What are the expected ratios for each genotype and phenotype? Half of their children (1:2) are expected to have Type A blood and the other half Type B.
7. The hairy ear trait is passed down from father to son. Women do not inherit this trait, even when their father has hairy ears. Men that do not have hair ears do not have children with hairy ears. Laura has three brothers with hairy ears and no sisters. She marries a man that does not have hairy ears.

a. Does Laura’s father have hairy ears? How do you know? 
Yes, Laura’s brothers have hairy ears and they could only get the trait from their father. 







b. If Laura has 2 sons, will they have hairy ears? Why? 
No, her husband doesn’t have hairy ears. Laura cannot pass this trait to her children.







c. Will Laura’s nieces and nephews have hairy ears? Explain Her nephews (her brother’s sons) will have the trait but not her nieces. Her brothers can pass the trait their sons only.















8. Individuals with Tay-Sachs disease lack the enzyme that breaks down lipids produced and stored by the nervous system. Eventually the lipids accumulate in the brain causing blindness and mental deterioration. Victims usually die by the time they turn age five. Use the pedigree chart of a family with Tay-Sachs to answer the questions that follow.

a. Does Tay-Sachs appear to be sex-linked? How do you know?
No, there was an affected female, but her father did not have the disease.




b.  Is this disease dominant or recessive? How do you know? 
Recessive, it appears to skip generations.



c. Color in all known carriers for this disease. (Shade half the circle or square).

d. The male “A” could be a carrier for Tay-Sachs disease. Without genetic testing, how could we know for sure? If his son or daughter have a child with the disease, it is likely it was passed through him unless the disease runs on their spouse’s side as well.










9. A woman with brown eyes has two brothers and marries a man with brown eyes. He has a brother and a sister with brown eyes. The couple has a son and two daughters all with brown eyes. The daughter marries a man with blue eyes and they have a son with blue. All of the girl’s aunts and uncles have brown eyes as well as her grandparents. The baby’s grandmother does have an aunt with blue eyes. Make a pedigree chart to show how the baby boy could have inherited blue eyes. 

10. In horses, gray horses (GG) are codominant to white horses (WW). The heterozygote (GW) is an appaloosa horse (a white horse with gray spots on the rump and loins). Long tails (T) are completely dominant to short tails (t). A rancher crosses a white horse with a short tail with an appaloosa horse that is heterozygous for a long tail. 
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What are the genotypes of the parents? WWtt & GWTt


What are the possible gametes that each parent can make? 

Wt and GT, Gt, WT, Wt
What are the expected ratios for each phenotype?

1:4 or 25% is expected to be a long tailed appaloosa, 1:4 or 25% is expected to be a short tailed appaloosa, 25% or 1:4 are expected to be white, with a long tail and 1:4 are expected to be white, with a short tail. 
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