BIO 1010 – General Biology I                                                            Fall 2004 – Pearson

Quiz 6 – Take-home genetics set

The following are genetics problems testing concepts covered in chapters 11 and 12 of Mader.  You should work all five problems and generate solutions that, through proper written English and the use of Punnett squares (when necessary) and simple logic, clearly answer the questions posed.

These questions are due Wednesday, 3 November 2004, at the beginning of class.  Each question is worth 2 point; you must work all five.

Specific academic honor instructions:  I encourage collaboration on these sets.  However, each solution you write should consist of your own thoughts and work.  It is possible for the final answers, and the logical progression to those answers, to be identical – but with different expressions of those ideas (hence the insistence that you write descriptions of your reasoning in proper English).  Understand that substantially identical solutions that EVEN HAVE THE APPEARANCE OF BEING COPIED OR PLAGARIZED will immediately recieve no credit, no questions asked.

(1) R represents the dominant allele for round seeds, as opposed to r for wrinkled; Y represents the dominant allele for yellow seeds, as opposed to y for green.  Consider a mature pea plant with the rrYy genotype.  

(a) What are the possible genotypes for the haploid sperm in this plant?

(b) If this pea plant was crossed with a pea plant that was homozygous dominant for both alleles, what would the the expected ratio of phenotypes?  What phenotypes could not possibly occur?

(2) Polydactyly is simply the presence of extra fingers and toes on one's hands and feet.  It is a dominant trait.  If a father is a polydactyl, the mother has the normal phenotype, and they have one child with the normal genotype, give the genotypes of all three.  Give also the probability that a second child would have the normal number of fingers and toes.

(3) Four babies were recently mixed up in the hospital.  Give the babies to the right parents.  Explain your reasoning.

Couple #
Blood types
Baby #
Blood type

1
AB and A
I
A

2
O and O
II
B

3
AB and O
III
AB

4
B and B
IV
O

(continued on the next page)

(4) The pedigree below indicates the inheritance of colorblindness.  Give the genotypes of as many individuals as possible.  If you cannot determine somebody's genotype, tell why not.

(5) In guinea pigs, black coat is dominant to brown, and solid color is dominant to spotted.  A heterozygous black, solid-colored pig is mated with a brown, spotted pig.  The total offspring for several litters are:

black solid:  16            black spotted:  5           brown solid:   5             brown spotted:  14

Are these genes linked or non-linked?  How do you know? If they are linked, how many map units are they apart?
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