Genetics Problem Sets: Monohyrid, Test, Dihybrid Crosses and more…

1) What are the gametes produced by the following parents: TtYy, FfRrEE, AABBCCDd, GGhh, and Bb.   (if you need help on this topic go here)

2) What is the genotype of the offsprings produced by these crosses (draw the punnett squares):

a) GGhh X gghh

b) TTHhrr X tthhRR

c) AABBCCDD X aabbccDd

3) In certain trees, smooth bark is dominant over wrinkled. Cross two trees that are heterozygous for smooth bark. If there are 160 offspring produced, how many will have wrinkled bark?

4) The ability to taste the chemical PTC is determined by a single gene in humans with the ability to taste given by the dominant allele T and inability to taste by the recessive allele t.  Suppose two heterozygous tasters (Tt) have a large family. 

a) Predict the proportion of their children who will be tasters and nontasters.  Use a Punnett square to illustrate how you make these predictions.

b) What is the likelihood that their first child will be a taster?  What is the likelihood that their fourth child will be a taster?

c) What is the likelihood that the first three children of this couple will be nontasters?
d) If 12 children are born to these parents, how many of them will be tasters?
3)  In dogs, wire hair (S) is dominant to smooth (s). 

a) In a cross of a homozygous wire-haired dog with a smooth-haired dog, what will be the phenotype of the F1 generation? 

b) If  two of the dogs from the F1 generation above (the puppies) are mated, show the Punnett square and calculate the genotype and phenotype ratios.  
c) If there are 24 puppies that are born from crossing the F1 parents, how many will be wire haired and how many will be smooth haired.

4)  In dogs, there is an hereditary deafness caused by a recessive gene, “d.” A kennel owner has a male dog that she wants to use for breeding purposes if possible. The dog can hear, so the owner knows his genotype is either DD or Dd. If the dog’s genotype is Dd, the owner does not wish to use him for breeding so that the deafness gene will not be passed on.   

a)  How can the owner find out what the genotype of her dog is? 

b) Draw the Punnett squares to illustrate these possible crosses. In each case, what percentage/how many of the offspring would be expected to be hearing? deaf? How could you tell the genotype of the owner’s male dog?

c) Also, using Punnett square(s), show how two hearing dogs could produce deaf offspring.

5) About 70% of Americans perceive a bitter taste from the chemical phenylthiocarbamide (PTC). The ability to taste this chemical results from a dominant allele (T) and not being able to taste PTC is the result of having two recessive alleles (t). Albinism is also a single locus trait with normal pigment being dominant (A) and the lack of pigment being recessive (a). A normally pigmented woman who cannot taste PTC has a father who is an albino taster. She marries a homozygous, normally pigmented man who is a taster but who has a mother that does not taste PTC. 

a) What are the genotypes of the possible children?
b) What percentage of the children will be albinos?

c) What percentage will be non=tasters?

6) Complete this tutorial up to, but not including Multiple alleles and Codominance and print it out! Click here!
Your choice:

For additional tutorial and practice - Go to the following website and complete the   problem sets:

a)http://www.biology.arizona.edu/mendelian_genetics/problem_sets/dihybrid_cross/dihybrid_cross.html
b)http://www.biology.arizona.edu/mendelian_genetics/problem_sets/monohybrid_cross/monohybrid_cross.html
