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Mrs. Oldendorf, AP Biology

If you have completed a first-year high school biology course, some of this chapter will serve as a review for the basic concepts of Mendelian genetics. For other students, this may be your first exposure to genetics. In either case, this is a chapter that should be carefully mastered. Spending some time with this chapter, especially working genetics problems, will give you a solid foundation for the extensive genetics unit in the chapters to come.
1.  Define the following terms. Then, consider your own family. Which generation would your Mom’s grandparents be? Your Mom? You? 

P generation 
F1 generation 
F2 generation

2.  Alternate versions of the same gene, like purple and white flower color, are termed ________________.

3.  Mendel’s model consists of four concepts. Describe each concept in the appropriate space below. Indicate which of the concepts can be observed during meiosis by placing an asterisk by the concept.

	Mendel’s Four Concepts 
	Description of Concept 

	1st concept 

	2nd concept 

	3rd concept 

	4th concept 

(law of segregation) 


4.  Using Figure 14.5 as your guide, provide the missing notations for the figure below. (P, F1, F2).
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a. What is the F2 phenotypic and genotypic ratio? 

b. Which generation is completely heterozygous? 

      c. Which generation has both heterozygous and homozygous offspring?

5.  In pea plants, T is the allele for tall plants, while t is the allele for dwarf plants. If you have a tall plant, demonstrate with a test cross how it could be determined if the plant is homozygous tall or heterozygous tall.

6.  As you start to work word problems in genetics, two things are critical: the parent’s genotype must be correct, and the gametes must be formed correctly. Using Figure 14.8 as your guide, explain how the gametes are derived for the following cross. (You should have four different gametes). 

YyRr × YyRr
7.  Complete the cross given in questions 12 by placing the gametes in a Punnett square. Then provide the phenotypic ratio of the offspring.

8.  An event that is certain to occur has a probability of _______, while an event that is certain not to occur has a probability of ________.

9.  State the multiplication rule and give an original example.

10.  State the addition rule and give an original example

11.  What is the probability that a couple will have a girl, a boy, a girl, and a boy in this specific order?

12.  Compare and contrast codominance with incomplete dominance

13.  Explain what is meant when a gene is said to have multiple allele.
Blood groups are so important medically that you should be able to solve genetics problems based on blood types. The first step in accomplishing that is to understand the genotypes of each blood type. Before working any problems, complete this ABO blood type chart
	.     Genotype 
	         Red Blood Cell Appearance 
	      Phenotype (blood group) 


1.
2.

3.

4.

14.  What is pleiotropy? Explain why this is important in diseases like cystic fibrosis and sickle- cell disease. 

15.  Explain epistasis.

16.  Why is height a good example of polygenic inheritance?

17.  Quantitative variation usually indicates ______________________________. 

18.  Using the terms norm of reaction and multifactorial, explain the potential influence of the environment on phenotypic expression.

19. Amniocentesis and chorionic villus sampling are the two most widely used methods for testing a fetus for genetic disorders.  Explain the three main steps in amniocentesis and the two main steps of CVS.

20. What are the strengths and weaknesses of each fetal test?

Chapter 15

1.  What is the chromosome theory of inheritance?

2.  Thomas Hunt Morgan selected Drosophila melanogaster as his experimental organism. List at least three reasons the fruit fly is an excellent subject for genetic studies.

3.  The notation for wild type and mutant traits follows some accepted conventions. Notate the following genotypes for a female fruit fly: 

· a fly homozygous for red eyes -
· a fly heterozygous for red eyes -
· a fly homozygous for white eyes -
4.  When Thomas Hunt Morgan mated a white-eyed male fly with a red-eyed female, he came to the startling conclusion that the trait for eye color was located on the chromosome that determines sex. Show this cross. Begin with the parental generation, and go through the F2. 
parental generation 
F1 generation 
        F2 generation
5.  What unusual result suggested that the eye-color trait is located on the X chromosome?
6.  What is the SRY gene? Where is it found, and what does it do? 

7.  What is the definition of a sex-linked gene?

8.  Name and describe three human sex-linked disorders.

[image: image2.emf]9.  There are several variations on the way sex is determined in different species. Complete the Figure to explain four different methods of sex determination.             ((((
10.  What is a Barr body? Why do human females show a Barr body in their cells?

11.  X inactivation maintains the proper gene dosage How is the X chromosome inactivated?

12.  Why can you say that all calico cats are females?

13.  What are linked genes? Do linked genes sort independently?

14.  What are recombinant offspring?

15.  What is a linkage map?

16.  What is a map unit?

17.  Use the figure, which is from Figure 15.10. It shows the results of a cross between a fruit fly that is heterozygous for gray body with normal wings, and a fruit fly that has a black body with vestigial wings. Because these genes are linked, the results are not what might have been predicted. Show the phenotypes and number of each type of offspring. Indicate which offspring are the recombinants and which are the parental type. Finally, calculate the map distance between the two genes. Show all your work here.
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18.  What occurs in nondisjunction?

19.  Explain each of the following terms: 
aneuploidy 
monosomy 
trisomy 
       polyploidy
20.  For each of the following human aneuploidies, give the sex of the individual as well as any physical manifestation of the syndrome.
	                            Sex 
	Physical Traits 

	XXY -                                     -

	XXX -                                     -     

	XO -                                        -

	XYY -                                     -


[image: image4.emf]21.  Chromosome structure can be altered in several ways. Label each type of alteration shown in this figure, and explain what occurs. 

deletion 
duplication 
[image: image5.emf]inversion 
       translocation

22.  A number of genes will cause a variation in phenotype, depending on whether the gene came from the father or the mother. This variation occurs because of genomic imprinting. Explain genomic imprinting.

23.  Although you inherited one chromosome of each pair from your mother and your father, you have inherited a group of genes from your mother only. What genes are these?

24.  You should have identified mitochondrial DNA as the correct response to question 28 above. What other organelle has its own genes? These are extranuclear genes.
