BIOL 1107L Mendelian Genetics

Name__________________________



Problems, 20 pts

Cauthen, Fall, 2001


Instructions:  Work the following problems on you own paper and show your work!  Use capital letters to denote a dominant allele and a lower case letter to denote a recessive allele.  For each problem be sure to make it clear which letter is capital and which is dominant.  That means that for each problem you should have a key at the beginning of that problem that shows which letter is lower case and which is capital.  For example, always draw a line over a lowercase c.  This assignment is to gain practice with genetics problems and will be due at the end of lab.  Please ask questions as you are working the problems.

1.  You have a pea plant that has purple flowers and you breed it to a plant with white with white flowers.  (Purple flowers are dominant over white flowers).  You are unsure if your plant with purple flowers is heterozygous or homozygous.  Show the predicted outcome of crosses for both heterozygous and homozygous plants with purple flowers.  When you do the cross, you get 27 purple flowers and 30 white flowers.  What is the genotype of the plant with purple flowers?

2.  Do the following cross for round versus wrinkled seeds:  Rr X Rr


What is the phenotypic ratio?


What is the genotypic ratio?

3.  Beginning with 2 true breeding pea plants having either yellow seeds (Y) or green seeds (y), show the results of crosses for P, F1, and F2 generations.

4.  In mice, black fur (B) is dominant to brown fur (b ) and short tails (T) are dominant to long tails (t).  Using a Punnett square, determine the proportion of progeny that will have black fur and long tails when a BbTt female is mated with a BBtt male.

5.  A woman who belongs to blood group A and is Rh positive has a daughter who is O positive and a son who is B negative.  Rh positive (R), a simple dominant over Rh negative (r).  (Use the following symbols:  A=IA, B=IB, O=i)

What is the likely genotype of the son?


What is the likely genotype of the mother?


What are the possible genotypes of the father?


The ABO blood group is an example of what genotypic phenomenon?

6.  Male and female tan cats (Bb) mate to produce 10 white cats, 18 tan cats, and 12 dark brown cats.  


With what genetic phenomenon can you explain this data?  

What progeny would you expect to get if you mated tan cats and white cats, where white is a recessive trait?

7.  A sexually reproducing animal has 2 that assort independently, one for head shape and one for tail length.  Its genotype is HhTt.  List all possible gametes that can be formed that contain genes for both traits.

8.  In a cross between a female AaBbCc and a male AaBbCc, what is the probability of producing:


AABBCC


AaBbCc


Aabbcc


Offspring with 2 recessive and one heterozygous genotype

9.  Given the following pedigree, what are the genotypes (or possible genotypes of the following individuals?  

W = wooly hair, dominant

w = straight hair, recessive

Square = male

Circle = female

Shaded circles or squares have wooly hair

B-5


D-3


What is the probability that C-1 is Ww?

10.  In a cross between parents who both exhibit the dominant curly- and dark-haired traits, one child has straight, light-colored hair.  What is the hair genotype of the parents?  (Use the letter C for curly versus straight hair and D for dark versus light hair.)

