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Instructions.

1. Print your name in the space designated on this cover sheet.

2. Be sure that your exam has 9 pages including this cover sheet.

3. Read each question carefully and answer in the space provide

4. At the end of the exam there are 6 short answer questions.  Answer only 5 of these 6 questions.  Answering all six questions may reduce your grade.  Under the question you choose not to answer, please write the word "Skip".  Failure to write "SKIP" under the one question you choose not to answer will reduce your grade.

Multiple Choice

Choose the best answer for the question or the best ending for each statement.  Write the letter (A-E) which corresponds to the best answer on the line before the question.  (2 pts each)
_____1.  A key point in Darwin's explanation of evolution is that 

A. biological structures most likely inherited are those that have become better suited to the environment by their constant use. 

B. mutations that occur are those that will help future generations fit into their environments. 

C. slight variations among individuals significantly affect the chance that a given individual will survive in its environment and be able to reproduce. 

D. genes change in order to help organisms cope with problems encountered within their environments. 

E. extinction is nature's way to weed out undeserving organisms. 
_____ 2. Which of the following must be true for natural selection to occur.?

A. Adaptations always allow individuals to live longer

B. the deaths of individuals occur completely at random with respect to the environment 

C. variation among individuals in a population is heritable.
D. more than half of the poorly adapted individuals must be eliminated by natural selection in each generation 

E. All of the poorly adapted individuals must be eliminated by natural selection in each generation
_____ 3 . In an evolutionary sense, an individual's fitness is measured in terms of...

A. the size of the individual

B. the lifespan of the individual

C. the number of offspring that the individual produces

D. the rate of mutations every generation

E. all of the above are correct
_____ 4. Which of the following best explains how artificial selection differs from natural selection?

A.  cold weather
B.  food shortage 

C.  human choice 

D.  predators 

E. crop yield
_____ 5. Thomas Malthus proposed that:

A. the food supply multiplied faster than the population.

B.  the population multiplied faster than the food supply.

C.  the food supply and population multiplied at the same rate.

D.  artificial selection was the key to evolution.

E.  natural selection was the key to evolution.
_____ 6. If you believe that Lasik surgery will not only improve the eye sight of the individual but also improve the eye sight of his/her descendents, then you are an advocate of the ideas of which of the following?

A. Darwin, B. Larmark, C. Anaximander, D. Aristotle E. Malthus

_____ 7. Which of the following microevolutionary processes generates genetic diversity (i.e., new alleles)?

A. natural selection

B. assortative mating

C. genetic drift

D. cladogenesis

E. mutation

_____ 8. A population of deer was threatened with overpopulation until cheetahs were imported. After a couple of years, there were fewer deer but the average running speed of the deer had increased. This is an example of

A. natural selection.

B. mutation. 

C. genetic drift.

D. induced mutation.

E. inheritance of acquired characteristics.

_____ 9. Natural selection

A. is a chance change in allele frequencies within a genetic lineage

B. rarely causes adaptation

C. no longer occurs because of human generated pollution

D. always causes cladogenesis

E. is due to a relationship between genotype and environment

_____ 10. After several generations, 35% of the island population is found to have B+ blood. This is much higher than the percent of B+ people in the populations from which the original settlers came. The high percent of B+ blood is probably due to

A. disruptive selection.

B. founder effect.

C. Gene Flow

D. nonrandom mating.

E. Mutation

_____ 11. Microevolution is: 
A. evolution in microscopic organisms only 

B. the same as speciation 

C. changes in allele frequencies in a population 

D. origin of new species
E. results in cladogenesis but not anagenesis
_____ 12. In Central Africa, the frequency (percent) of the sickle cell gene, compared to the normal gene, has remained stable over the years because the sickle cell gene protects against malaria. In the United States, malaria was eradicated shortly before World War II by eliminating the mosquito that spreads the disease. What has likely happened to the frequency of the sickle cell gene in African-Americans living in the United States since the elimination of malaria?

A. The normal gene has disappeared from the African American population.

B. The sickle cell gene has disappeared from the African American population.

C. The frequency of the sickle cell gene has not changed during this time period.

D. The frequency of the sickle gene has decreased.

E. The frequency of the sickle cell gene has increased.
_____ 13. Which of the following is the result of stabilizing selection?

A. All phenotypes are associated with equal levels of fitness
B. Both extreme phenotypes becomes more common

C. Phenotypes of one extreme phenotype becomes more common than the other

D. Intermediate phenotypes become more common than extreme phenotypes

E. Unstable phenotypes are selected against.
_____ 12. Birds with extravagant plumage may be able to pass their genes to the next generation better than drab birds because

F. drab birds are more likely to attract mates.

G. they are stronger than drab birds.

H. they live longer.

I. they have less protective coloration.

J. they are more likely to attract a mate.
_____ 15.  Which of the following describes allopatric speciation?

A. A tetraploid plant species evolves from a diploid ancestor. Both the tetraploid and diploid species are found in the same habitat.

B. Two populations of fruit flies are unable to mate because their reproductive organs do not properly fit together.

C. A horse and a donkey mate,producing a sterile mule.

D. One population breeds in the fall, and another population breeds in the spring.

E. A population of squirrels is separated by the Grand Canyon. Through time the two subpopulations evolve into two distinct species.

_____ 16. The sickle-cell trait evolved in tropical and subtropical regions of Asia, the Middle East, and Africa. Then it appeared in the United States population with the influx of  individuals who were forcibly brought over from Africa prior to the Civil War. In terms of  microevolution, this is an example of ______.

A. genetic drift 

B. mutation 

C. natural selection 

D. gene flow 

E. b and c only
_____ 17.  A period of mass extinction is often followed by _____.

A. an asteroid impact

B. adaptive radiation
C. global cooling

D. stasis

E. nonbranching evolution
_____ 18. Which of these definitions of species most closely fits the biological species concept?

A. Members of the same species are all morphologically similar.

B. Members of the same species are all genetically identical.

C. Members of the same species look almost exactly alike.

D. For asexually reproducing organisms, members of the same species are based on DNA and RNA base sequence analysis.

E. Members of the same species can mate and produce fertile offspring.

_____ 19. What type of reproductive isolating mechanism is described by a situation in which female fireflies only mate with males who emit light in a particular pattern?

A. mechanical isolation

B. temporal isolation

C. hybrid sterility

D. behavioral isolation

E. habitat isolation

_____ 20. Two species of garter snakes live in the same geographic area. One mainly lives in water and the other mainly on land so that they rarely encounter each other and do not interbreed. This is an example of what type of genetic isolation?

A. ecological

B. temporal

C. mechanical

D. zygotic

E. directional

_____ 21. Suppose a small number of birds from a large, continental population colonizes a distant island. Why would you expect this newly dispersed population to diverge genetically from the parent population on the continent?
A. genetic drift has larger effects (on allele frequencies) in smaller populations

B. natural selection may favor different alleles in the new habitat than in the old habitat

C. the rate of mutation is higher in the new habitat
D. mutations are occur so that the birds can survive in the new environment.
E. a and b are both correct

_____22. During an investigation of a serial rapist in Swinoujscie, Poland, DNA samples of the rapist were obtained from vaginal swabs of the victims.  In an effort to apprehend the perpetrator, police requested that all young men who lived in the area submit a DNA sample.  Of the 12,000 potential suspects, 421 submitted DNA samples.  One of the samples (from suspect KW) was a very close match to the DNA from the vaginal swabs.  Nine of the ten STR’s were a perfect match.  How did the polish police proceed with this information?

A. They prosecuted KW because the probability of matching even 9 of 10 STR’s was 1 in 100 trillion.

B. They analyzed additional STR’s of KW to see if the non-matching STR was an experimental accident.

C. They sent the sample to the United States FBI laboratory for analysis using the FBI DNA profiling strategy

D. They obtained DNA samples of close relatives of KW for analysis.

E. They cleared KW, because his DNA didn’t match and tried to collect DNA samples from the other 11,000 potential suspects.
_____ 23. Which of the following qualities of short tamdem repeats (STR) make them useful in forensic science
A. They are highly variable in a population

B. They are only found in humans and therefore make it possible to distinguish human blood from non-human blood

C. They are immune to contamination at crime scenes

D. They have been used to convict serial rapists

E. They cannot be used in a case with identical twins
_____ 24 . With FBI DNA profiling strategy, the probability of two individuals sharing the same DNA profile is often 1 in 100 billion.  What is the most important feature of the FBI strategy that allows them to have these incredible probabilities?

A. They examine 13 core STR loci in each sample analyzed.

B. They use an STR locus that is hypervariable and has 1000’s of alleles.

C. The use STR locus that matches the racial profile of the suspect.

D. They have analyzed STR loci in 100,000’s of DNA samples

E. They focus on STR loci that rarely vary in populations.

​​_____ 25. According the “Genetic Testimony” why didn’t the jury believe that the DNA evidence in the OJ Simpson case proved his guilt?

A. The DNA profiling demonstrated that none of the blood samples at the crime scene matched Simpson’s.

B. The jury believed that DNA samples collected at the crime seen may have been contaminated.

C. The LA police lab did not use the most advanced technology in their analysis.

D. The LA police couldn’t explain how DNA profiling could be used to identify the source of a blood sample.

E. The jury decided to ignore DNA evidence and focus on eyewitness testimony.

Short Answer Questions

Answer only five of the following six questions in the space below each question.  Under the one question you choose not to answer, write the word "SKIP".

26. Explain how knowledge of the sequence of nucleotides in genes or the sequence of amino acids in proteins of different provides evidence for the evolution of life on earth.

27. Two varieties of grasshoppers are found in the Kansas; one variety is brown and the other is green.   Some scientists hypothesize that the two varieties represent different phenotypes of the same species.  Describe an experiment that could test this hypothesis.  What results would support the hypothesis that the two varieties are the same species of grasshopper?

28. What is the founder effect and how does it contribute to microevolution of a population.
29. What is the evolutionary explanation for why the Irish have such fair skin?
30. DNA samples and DNA profiles are taken from everyone who enlist in the army.  What is the value of these DNA profiles to the army?
31. A genetic counseling clinic performed an analysis of a preliminary paternity test.  A single STR was assayed.  The STR was analyzed for the mother, Mary, and her son.  The same STR was also analyzed for three potential fathers.  Based on the analysis of the data below, explain what can you conclude with certainty?





Mary	Son	Tom	Dick	Harry








