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PROBLEM SET 1 Monohybrid Crosses

To be discussed in sections Sept 23-29th. 
1. In Mendel's "Experiment 1," true breeding pea plants with spherical seeds were crossed with true breeding plants with dented seeds. (Spherical seeds are the dominant characteristic). Mendel collected the seeds from this cross, grew F1-generation plants, let them self-pollinate to form a second generation, and analyzed the seeds of the resulting F2 generation. 

a. What is the genotype of the F1 plant? 

b. What are the possible genotypes of the F1 plant’s seeds? In what ratio?

c. What are the genotypes of the F2 generation plants?

d. What percent spherical-seeded plants did he obtain in the F2 generation? 

e. What percentage would you predict?  

2. When true-breeding pea plants with axial flowers are crossed with true-breeding pea plants with terminal flowers in Mendel’s experiments,

a. Which trait was dominant, based on the F1 phenotype?

b. Based on your answer to (a), what fraction of the F2 plants are predicted to have axial flowers?

c. What fraction did Mendel actually observe?

3. Yellow seeds are dominant to green.

a. To identify the genotype of yellow-seeded pea plants as either homozygous dominant (YY) or heterozygous (Yy), you could do a test cross with plants of genotype _______.

b. A genetic cross between two F1-hybrid pea plants having yellow seeds will yield what percent green-seeded plants in the F2 generation?

c. A genetic cross between an F1-hybrid pea plant and a pea plant with green seeds will yield what percent green-seeded plants in the F2 generation?

4. In Mendel's experiments, if the gene for tall (T) plants was incompletely dominant over the gene for short (t) plants.

a. If you crossed two Tt plants, what genotypes would you expect in the F2 and in what ratios?

b. What phenotypes would you expect, and in what ratios?

5. Mendel's paper has been so important that people have looked at every aspect with extreme care.  This examination came to the conclusion that some of Mendel's data were too good; that he could not have gotten the results he did.  The specific argument is that he should not have gotten the 2:1 ratios of self progeny from the F2 parents expressing a dominant trait.  In his experiments Mendel took 10 pea seeds from each heterozygous plant and looked at what they became.

a. What is the probability that an F2 plant showing the dominant phenotype will produce some seeds that will grow into plants with the recessive phenotype?

b. What is the probability that a single seed from a heterozygous F2 plant will give a plant with the dominant phenotype? 

c. What is the probability that two seeds from a heterozygous plant will give plants with the dominant phenotype? (Remember that the probability of both of two events occurring is calculated by multiplying the probability of each event)?

d. What is the probability of all ten of the seeds from a heterozygous F2 plant resulting in plants with the dominant trait?

e. The number you derived in Part d represents the number of F2 heterozygotes that Mendel should have misjudged as being homozygous for the dominant trait (because he looked at too few seeds).  Using this value, calculate the ratio that Mendel should have obtained rather than getting a 1:2:1 ratio.

