Biology Chapter 10-2

Name: _________________________

Mono vs. Dihybrid Cross Practice

Date: _________________ Hour: ____
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Background info:  The laws that Mendel formulated from his experiments with garden peas stand today practically unchanged.  His conclusions concerning the inheritance of traits were based on the study of many generations of garden peas.  Since you cannot study several generations of plants or animals during your biology course, we have provided several situations in which you can study Mendelian laws and principles of inheritance and determine the expected ratios of offspring from parents whose genotypes are provided.
Part I:  Diagramming a Monohybrid Cross

Seed coat was one of the seven pairs of contrasting traits that Mendel studied in garden peas.  He found that some seeds had smooth coats and others had wrinkled coats.  He crossed plants having these two types of seeds to determine how the seed coat trait is inherited.
1. Mendel crossed a homozygous dominant plant with a wrinkled plant.  Assign letters and list their genotypes below.  These parents make up the ___________ generation.

___________________ x ______________

2. If the male parent is homozygous for smooth seeds, what kind of allele will be present in each sperm produced?

3. Similarly, if the female parent is homozygous for wrinkled seeds, what kind of gene will the eggs contain?

	
	

	
	


4. Diagram this cross.  Which generation is this? ______________   

a. Genotype(s) of plants in this generation? _________

b.  Phenotype(s) of plants in this generation? _________

5.  How does this first cross illustrate the principles of dominance? _____________________


________________________________________________________________________

6. In what way do the offspring of this first cross’ generation differ from the parents? _____

________________________________________________________________________

7. Mendel then crossed two heterozygous smooth-seed plants (offspring from the first cross).  Diagram this cross.  What generation is this? _____________________

	
	

	
	


a.  What is the phenotypic ratio of the offspring?

b. What two kinds of smooth-seed plants are present in this generation?  Be specific

c. Which of Mendel’s laws and principles are

demonstrated in this cross?
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1. Free earlobes are dominant to attached ear lobes.  A homozygous attached earlobe man marries a homozygous free earlobe woman.

a. Assign letters for free earlobe __________ and attached earlobe ___________

b. What is the woman’s genotype? __________ The man’s? _____________

c. Predict the possible offspring of this cross by creating and completing a Punnett square to the left

d. What is the probability of having an attached earlobe child? (use percents here!) ___________

e. What is the genotypic ratio of this cross? __________________________

f. If the parents are the first generation, what generation will their offspring be? ______________ (use correct vocab here!)

g. Show a cross of two heterozygous individuals to the left.  What generation would their children be? _______________ Their grandchildren? _________

h. What are the genotypes and phenotypes of the offspring in the second cross?

Genotypes: _____________________

Phenotypes:_____________________

i. What is the probability of having an attached earlobe child in the second cross? __________________

j. In the second cross, if they have four children, is it possible for all four to have attached earlobes?  Why or why not? ____________________________

______________________________________________________________

______________________________________________________________
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2. Cystic Fibrosis is a recessive genetic disorder where mucus clogs the organs.  Affected individuals do not normally survive to old age.  This disease affects 
1 in 2500 Caucasians.  A woman whose father is homozygous dominant and 


mother had the disorder marries a man with the disorder.  

a. Assign letters for no disorder: ________________ Cystic fibrosis: _________

b. What is the woman’s genotype based on the information given about her parents ________________

c. What is the man’s genotype? ________________

d. Predict the possible offspring of this cross by creating and completing a Punnett square to the left

e. What is the genotypic ratio? _______________________________________

f. What percent of their children will not show have the disorder? ___________ What is this condition called? ______________________

g. What percent of the children will have cystic fibrosis? __________________

h. Many doctors today recommend that potential parents take a test to see if they are carriers of the disease.  The test can run up to 100’s of dollars.  What would you do?  Why? Be specific. __________________________________

_______________________________________________________________

_______________________________________________________________
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In the P generation shown in the diagram, the male parent is black and rough-coated and is homozygous for both of these alleles.  Black and rough coats are dominant in guinea pigs.  The female parent is a homozygous white, smooth-coated guinea pig.  Both of these characters are recessive.

1. Assign letters for both traits:  black ________________ white________________

Rough:_______________ smooth ______________

2. What are the genotypes of the parents? Male ____________ female _____________

3. What genes are in the sperm? ____________________________

4. What genes are in the eggs? _____________________________

5. What is the genotype of the F1 generation? ____________________

6. What is the phenotype of the F1 generation? _____________________

7. Two of the offspring of the F1 generation are used as parents to product the F2 generation.  Diagram the possible offspring from such a cross in the Punnett square below

8. What is the phenotypic ratio of the F2 generation? 

____________________________________________________________________

9. How does this cross illustrate the law of independent assortment? ___________________

________________________________________________________________________

10. If the genes for coat color and those for coat texture were carried on the same chromosome, would this law apply?  ______________  Why or why not?
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Part IV:  Human dihybrid crosses

1. Having a widow’s peak is dominant as well as having dimples.  A hybrid man for both traits 
marries a woman who is heterozygous for both traits.


a.  Assign letters for widow’s peak: _____________   no widow’s peak: ___________




          dimples: _________________     no dimples:________________

b. What is the genotype for the woman?  ________________________ her phenotype? _______________________

c. What is the phenotype for the man? ______________________ His genotype? _________________________

d. Complete a Punnett square for this cross  

e. What is the phenotypic ratio of this cross?

_________________________________

f. What is the probability of obtaining a pure peak,

no dimples child? ______________________

What is this child’s genotype? _____________

g. What is the probability of obtaining a child with 

dimples and a widow’s peak? ______________

What are the possible genotypes for this child? 

______________________________________

h. What is the probability of obtaining a child without a widow’s peak but pure for dimples? ___________________________  What would the genotype of this child be? ___________________________

2. Define the following terms IN YOUR OWN WORDS, you may use examples if helpful!

a. heterozygous:

b. homozygous:

c. pure

d. hybrid

e. genotype

f. phenotype

