Relevant Assessment Questions

1. The following statements pertain to Mendel’s work and the Law of Segregation. For the following statements, label which statement is an observation (i.e., example or evidence) that led to the law, which is the definition of the law, and which is the theory that explains how the law can occur. 

a. ______________________________ Homologous pairs separate from each other during anaphase I. 

b. ______________________________ When Mendel crossed a wrinkled pea plant (P1) with a smooth pea plant (P1), all of the offspring (F1) had smooth peas. But when he self-crossed individuals from the F1 generation to make the F2 generation, some plants had the smooth variant and others had the wrinkled variant.

c. ______________________________ Each individual has 2 pieces of information for each gene that segregate during the formation of gametes.

2. Describe, using words not a picture, the relationship between fertilization and meiosis. 
3. Which of the following statements is/are correct regarding the data below? These data were obtained from mating fruit flies in a similar fashion as we simulated in the fruit fly activity completed in class. Note: You can circle more than one statement. 

a. The F1 generation all had wings; however, for the F2 generation some had wings and some did not have wings. This example illustrates the Law of Segregation.

b. The F1 generation all had wings; however, for the F2 generation some had wings and some did not have wings. This example illustrates the Law of Independent Assortment.

c. Although the parents (P1) either had wings and red eyes OR no wings and sepia eyes, only some of the F2 generation had these exact combinations. Other individuals (F2) had wings and sepia eyes OR no wings and red eyes. This example illustrates the Law of Segregation.

d. Although the parents (P1) either had wings and red eyes OR no wings and sepia eyes, only some of the F2 generation had these exact combinations. Other individuals (F2) had wings and sepia eyes OR no wings and red eyes. This example illustrates the Law of Independent Assortment.

P1 Generation

	
	Red Eyes & Wings
	Red Eyes & 

No Wings
	Sepia Eyes &

Wings
	Sepia Eyes & 

No Wings

	MALE
	1
	0
	0
	0

	FEMALE
	0
	0
	0
	1


F1 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	6
	0
	0
	0

	FEMALES
	9
	0
	0
	0


F2 Generation

	
	Red Eyes & Wings (#)
	Red Eyes & 

No Wings (#)
	Sepia Eyes &

Wings (#)
	Sepia Eyes & 

No Wings (#)

	MALES
	6
	3
	3
	1

	FEMALES
	5
	4
	4
	2


4. Mendel mated tall (dominant homozygous) pea plants with short (recessive) pea plants to create the F1 generation. Then he self-crossed individuals from the F1 generation to create the F2 generation. Predict what the F1 and the F2 generation will look like. Construct each punnet square before answering.

5. A normal man and a normal woman have a color-blind son.  Color-blindness is a recessive x-linked trait.  The man accuses the woman of having an affair with another man since neither one of them is color-blind.  Given what you have learned in class, is this a valid accusation, with the evidence being presented?  Explain your answer (you may construct a Punnett square as part of your explanation). 

6. For seed color, b1 = black and b2 = white.  Describe the possible phenotype of the heterozygote (b1b2) if the color trait follows the conditions listed below.  Explain your answer for each. (3 points) 

a. Classic Mendelian Genetics: ________________________

Explanation:

b. Co-dominance: ________________________

Explanation:

c. Incomplete Dominance: ________________________

Explanation:

Answers: 

1. A. Theory; B. Observation; C. Definition

2. Meiosis creates gametes; gametes from opposite sexes fuse together during fertilization.

3. a and d
4. F1: all tall plants; F2 ratio: 3 tall plants : 1 short plant
5. No, this is not a valid argument since it is an x-linked trait. The father only gives his Y to his son, so it does not matter if the father had has an x-linked trait.
6. A. Black or White (dominant allele masks recessive allele); B. Black and white (both alleles are expressed); C. Gray (both alleles are mixed in expression).
