Name _________________________ Date ________ Period _______

Oompah Loompah Genetics
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(Monohybrid Crosses, Incomplete dominance, Codominance, and Dihybrid crosses)

Read and answer each question in the space provided.  Use a Punnet square to solve problems.
1. Oompahs generally have orange faces which are caused by a dominant gene.  The recessive condition results in a blue face.  Develop a “key” to show all the possible genotypes and phenotypes for the Oompah’s face colors.  Use the letter F for dominant and f for recessive.
	Genotype
	Phenotype

	
	

	
	

	
	


2. Wonka decides to experiment on two of his orange faced workers who had blue faced parents.  He chose Opal and Obama Oompah whom he believed were both heterozygous.  In order to find out if they were heterozygous, he performed a testcross with a blue faced partner for each one.  What is the probability that the offspring will have orange faces if they were actually heterozygous and mated?  Use heterozygous orange faces.
	
	

	
	


Probability of Orange face ____________
3. Willy was surprised of the outcome of his first trial.  The testcross for Opal showed half of the offspring had orange faces, and the other half blue.  Obama’s testcross showed all the kids had orange faces.  What are the genotypes of Obama and Opal?  Perform a test cross using a homozygous dominant oompah and a heterozygous oompah to find their genotypes.
Genotype of Obama __________
Genotype of Opal
 _________
4. Wonka’s oldest worker, Otis Oompah, has a blue face and is married to Ona Oompah who has an orange face.  They have 60 Oompah children, and 30 of those children have blue faces.  What are Ona and Otis Oompah’s genotypes?

Otis Oompah’s genotype _______
Ona Oompah’s genotype ________
5. Odie Oompah has an orange face; in fact everyone in Odie’s family likes to brag that they are a “pure” line.  While stirring the chocolate together, Otis and Odie fell in love.  List the phenotypes and genotypes of Otis and Odie’s children?  Is Odie’s line still pure?

	
	

	
	


Genotypes of children _______________

Genotypic % FF_____ Ff ______  ff_______

Is Odie's line still pure?
YES
NO
6. Ona Oompah (from #4) divorces Otis and marries Otto.  Otto has a blue face.  What is the probability that Ona and Otto’s children will have blue faces?

	
	

	
	




Ona Oompah’s genotype _____   Otto Oompah’s genotype _____
Probability of having children with blue faces __________
7. Orville Oompah is heterozygous for orange face and his wife Olga Oompah is heterozygous for orange face.  They have 200 little Oompahs.  Show the genotypes, phenotypes, and phenotypic percentage for this cross.
	
	

	 
	


What is the probability of having orange-faced Oompahs?  _____________

What is the probability of having blue-faced Oompahs?  _____________

# of children

Homozygous Blue face __________


Homozygous Orange face ________   Heterozygous Orange face ________

8. Oompahs can have red, blue, or purple hair.  Red is the dominant hair color, while blue is recessive for hair color.  The heterozygous condition shows the third phenotype --- purple hair.  The allele that controls this trait is incompletely dominant, and purple hair is caused by the heterozygous condition.  Show a “key” for all the genotypes and phenotypes for hair color in Oompahs.  Remember that there is only one trait (2 alleles) involved here…that means that you get to use one alphabet letter (upper and lower case) only.  Use H for dominant and h for recessive.
	Genotype
	Phenotype

	
	

	
	

	
	


9. Orville Oompah has purple hair and is married to Olga Oompah who brags that she has the bluest blue hair in the valley.  What percentage of Olga’s children will be able to brag about their blue hair also?

	
	

	 
	


Percentage of little Oompahs with blue hair?  __________
10. One of Olga’s children is born with shocking red hair.  Orville insists that he is the father of her child.  But wait, Olga swears that she has been faithful.  She claims the hospital goofed and got her baby mixed with someone else’s.  Based on the genetics, is this a likely story?  Why or why not?


Explanation _______________________________________________

11. Disturbed by all the drama going on in the factory, Wonka asks his most faithful couple to show him how the three types of hair is possible.  Omma Oompah has red hair and is married to Oliver Oompah who has blue hair.  They have 32 children.  Show the genotypic % and phenotypic % for the hair color of the children.

	
	

	 
	


Genotypes _______________
genotypic %____________

Phenotypes ______________
phenotypic % ___________
12. Olivia Oompah is married to Oscar Oompah.  Both of them have purple hair.  They have 100 children.  Show the genotypic % and phenotypic % for the hair color of the children.

	
	

	 
	


Genotypes _______________
genotypic % ____________

Phenotypes ______________
phenotypic %___________

13. In the land of Oompah, blue hair is highly valued.  Blue haired Oompahs get special benefits.  Opine Oompah has purple hair, but he wants a wife that will give him children with blue hair.  What color hair should he look for in a wife?  If he can’t find this type of Oompah, what should his second choice be?


1st choice _________________________

2nd choice _________________________
14. Ozzie Oompah has 8 sisters and brothers.  Ozzie has purple hair and an orange face.  In fact, all of his siblings have orange faces, but their hair color ranges from blue to purple to red.  Given this information, determine the genotypes and phenotypes of Ozzie’s parents.

 Mom’s genotype for face ________

Mom’s genotype for hair _________
Dad’s genotype for face   ________

Dad’s genotype for hair  _________

15. A male and female Oompah are both heterozygous for the traits:  orange face (Bb) and big feet (Ff).  Create a dihybrid Punnett square (16 boxes) to determine the phenotypic ratio and the genotypic ratio for all children.  List these under your square.







Parent 1 genotype ________







Parent 2 genotype ________
	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



phenotypes:

                         

 phenotypic ratio:
16. Olive Oompah has an blue face and small feet.  She marries Owen Oompah who is heterozygous for both traits (orange face and big feet).  Create a dihybrid Punnett square (16 boxes) to determine the phenotypic ratio and the genotypic ratio for all children.  List these next to your square.






Parent 1 genotype ________








Parent 2 genotype ________

	
	
	
	

	
	
	
	

	
	
	
	

	
	
	
	



phenotypes:


phenotypic ratio:
Part 2 of Oompah genetics

Some traits in Oompahs are sex-linked, or found on their X chromosomes.
17. Eye color is a sex-linked trait in Oompah Loompahs.  Ottoman Oompah has the dominant eye color of brown.  His wife, Oxalia Oompah, has orange eyes.  Determine the genotypes and phenotypes for their children.  Use E for dominant and e for recessive over the X’s.
	
	

	 
	


Genotypes _______________


Phenotypes ______________


18. Ottoman and Oxalia’s son , Omonda Oompah, has brown eyes.  While signing one of his Oompah Loompah songs, he fell in love with Olivia Oopah, who is a purebred for orange eyes.  His family insists that all their children have brown eyes before they get married.  Can Omanda reassure his family that all their children will be brown eyed?  Draw a Punnett square to show this.

	
	

	 
	


Genotypes _______________
    Phenotypes (%) ______________ 

Can Omanda marry Olivia and have all brown eyed children?  Explain _________________________________________________________
19.  A very rare recessive sex-linked genetic disease impairs the Oompah Loompahs to be able to rhyme words correctly.  Wonka decided to test a non-rhymer male with a female that was purebred for being able to rhyme.  What percent of the male kids might get the non-rhyming trait?  Use R for dominant and r for recessive over the X chromosome.
	
	

	 
	


% of males that can’t rhyme _________
Codominance in Oompahs.
The Oompahs have four different types of blood that runs through their bodies like the chocolate they make.  The do not have RH (+ or -) factors.   The types of blood are D for dark chocolate, W for white chocolate, DW for dark choclate with white chocolate chunks, and m for milk chocolate.  D and W can be expressed equally together, and type m is all recessive like type O is in humans.  
Wonka has decided to test out the possible combinations of Oompah blood.  Complete the   Punnett squares below using I plus the dominant allele, and i for the recessives.
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a. 

%O

b. 

%D
c. 

%W
d. 

%DW
21. Father is homozygous type D, mother is homozygous type W
a. 

%O

b. 

%D
c. 

%W
d. 

%DW
22. Father is heterozygous type D, mother is homozygous type W
a. 

%O

b. 

%D
c. 

%W
d. 

%DW
23. Father is type O, mother is type DW
a. 

%O

b. 

%D
c. 

%W
d. 

%DW
24. Father is type DW, mother is heterozygous type W
a. 

%O

b. 

%D
c. 

%W
d. 

%DW
25. Father and mother are DW
a. 

%O

b. 

%D
c. 

%W
d. 

%DW
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26.
The ability to do cartwheels is a dominant trait, but it is a fairly new trait, so not a lot of Oompah Loompahs are able to do it.  The pedigree above shows a family of Oompahs.  Orangie Oompah’s grandfather, Orangutan Oompah, could do cartwheels like her.  Answer the following questions:
Who is Orangie? ____________________

Who is Orangutan?  ______________________

How many females can do cartwheels in the family? __________________

How many males can do cartwheels in the family? ____________________


27.  Deep voices is a trait found only in some Oompah loompahs.  Deep voices are dominant.  Answer the following questions using the pedigree above.
What sex is the carrier of the gene? _______________________

Of the fourth generation, who will be the barotones during an “Oompah” song? ________________________

How many Oompahs have deep voices in generation two?  ____________
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