CLASS SET!!  DO NOT WRITE ON THIS PAPER!

All Types of Genetics Practice Problems

Answer on a separate page and SHOW ALL WORK. 

	Helpful Tips

	1. Only use X's and Y's when the problem tells you it is sex linked.

2. You may need to use trial and error to figure out parental genotypes.

3. Reference your notes.

4. Make a "key" of genotypes and phenotypes if you're stuck.

5. Each problem is worth 2 points, you will lose credit if you do not show your work.


1. In pea plants, tall (T) is dominant to dwarf (t). Show the cross between a heterozygous tall and a dwarf plant. 

a.  What are the expected phenotypes and in what proportion?

b.  Show the cross between two heterozygous tall plants. What are the 

     expected phenotypes and in what proportion?

2. In pea plants, inflated pods are dominant to constricted pods. Show the cross between a true-breeding inflated pod plant with a true-breeding constricted pod plant. 

a.  What are the expected phenotypes and in what proportion?

b.  If two constricted pod plants are crossed what are the expected   

     phenotypes of the offspring and in what proportion?

3. In humans, tongue rolling is a dominant trait, those with the recessive condition cannot roll their tongues. Bob can roll his tongue, but his mother could not. He is married to Sally, who cannot roll her tongue. What is the probability that their first born child will not be able to roll his tongue?

4. In goats, a recessive gene causes the goats to "faint" when they are startled. A farmer breeds two goats (that have never fainted) and their first offspring faints two days after its birth. What must the parent's genotypes have been? Show the cross to prove it.

5. In guinea pigs, short hair is dominant to long hair. Also in guinea pigs, black eyes are dominant to red eyes. A male guinea pig that is heterozygous for both traits is crossed with a female that is long haired and red eyed. 

a.  What are the expected phenotypes of their offspring and in what    

     proportion?

b.  If both parents are heterozygous for both traits, what are the expected 

     phenotypes of their offspring and in what proportion?

6. A black labrador of genotype BbEe is crossed with a yellow lab of genotype Bbee. What are the expected genotypes of their offspring and in what proportion?

7. In a certain cactus, prickly spines can be two pronged or one pronged. If a true breeding one-pronged cactus is crossed with a true breeding two-pronged cactus, the all of the offspring of the F1 generation have both one- and two-prongs. 

a. Is this an example of codominance or incomplete dominance?

b. Show the F2 generation (a cross between the two F1's). What are the 

    phenotypes of the offspring and in what proportion.

c.  In this same cactus, purple flowers are dominant to yellow flowers. A 

     cactus that has both two-pronged and one-pronged spines has yellow 

     flowers. It is crossed with a two-pronged cactus with purple flowers 

     (heterozygous). What are the phenotypes of the offspring and in what 

     proportion?

8. Thalessemia is a type of human anemia rather common in the Mediterranean populations, but rare in other people.  The disease occurs in two forms, major and minor.  Severely affected individuals are homozygous for the gene (TT).  Mildly affected individuals are heterozygous (TN).  Persons free of the disease are homozygous for the normal gene (NN).

a.  A man with Thalessemia minor marries a normal woman.  What are the genotypes of their children?

b. Both father and mother in a particular family have Thalassemia minor.  What is the chance that their baby would be severely affected?  Mildly affected? Normal?

c. Thalassemia major is almost always fatal in childhood.  An infant has Thalassemia 

     major.  What can you expect its parents’ genotypes and phenotypes to be in this case?

9. Coat color in cats is a codominant trait and is also located on the X chromosome. Cats can be black, yellow or calico. A calico cat has black and yellow splotches. In order to be calico. the cat must have an allele for the black color and an allele for the yellow color. 

a.  Use a Punnet square to show why there are no male calico cats.

b.  A female calico cat is crossed with a male black cat. What are the 

     phenotypes of the offspring and in what proportion.

c.  Also located on the X chromosome of a cat is a gene that codes for 

     deafness. This gene is recessive. A black female cat that is 

     heterozygous for deafness (Dd) is crossed with a yellow male cat that 

     is not deaf. Show the cross. What are the phenotypes of the offspring 

     and in what proportion. Hint: place two letters on the X chromosome 

     in your cross.

10. A nurse at a hospital removed the wrist tags of three babies in the maternity ward. She needs to figure out which baby belongs to which parents, so she checks their blood types. Using the chart below, match the baby to its correct parents. Show the crosses to prove your choices.

	Parents 
	Blood Types 
	
	Baby 
	Blood type

	Mr. Hartzel 
	O 
	  
	Jennifer 
	O

	Mrs. Hartzel 
	A 
	
	Rebecca 
	A

	Mr. Simon 
	AB 
	
	Holly 
	B

	Mrs. Simon 
	AB 
	
	
	

	Mr. Peach 
	O 
	
	
	

	Mrs. Peach 
	O 
	
	
	


11. A child has type A blood. What are ALL the possible blood types of its parents. Show each cross to prove that it is possible.

