PRINCIPLES OF EVOLUTION SAMPLE EXAM 
Biology 3330 - Fall 2002
Exam 1  –  Chapters 1 - 6
October 12, 2006

Name                                                         

Use the same scan sheet for all Multiple Choice and Matching Questions on this exam.

Part A.  Multiple Choice Questions 1-50 from PowerPoint Slides.			          (50 pts.) 

Part B.  Multiple Choice Questions 51-62 from On-Line Chapter Review Homework.      (12 pts.)

51.	Over the long term, selection favoring the rare phenotype in a polymorphic population (i.e., negative frequency dependent selection) will                      genetic diversity in the population. 
 (1 pt.)
a.	decrease		b.	increase		c.	maintain

52.	The effect of selection on individuals is:
 (1 pt.)
a.	a change in their relative fitness.
b.	a change in their gene pool.
c.	a change in their phenotypes.
d.	adaptation.

53.	If migration proceeds unopposed by any other evolutionary process, the result will be:
 (1 pt.)
a.	homogenization of allele frequencies among populations.
b.	an increase in the frequency of homozygotes in all populations.
c.	the loss of one or more alleles in one or more populations.
d.	an increase in genetic diversity among populations.

54.	Evidence that transmission of HIV from an SIV relative in chimpanzees to humans has taken place multiple times includes the finding that: 
 (1 pt.)
a.	HIV is highly variable within individuals over the course of an infection.
b.	each of three human HIV subgroups is most closely related to a different chimp SIV strain.
c	The transmission of group M HIV strains probably occurred around the 1930's.
d.	one strain of HIV-2 is most closely related to SIV from sooty mangabees while one is most closely related to SIV from stump-tailed macaques.
e.	both b and d.
55.	Which of the following best describes the evolutionary rationale behind Highly Active Anti-Retroviral Therapy (HAART)?
 (1 pt.)
a.	HAART prevents the establishment of a reservoir of viable HIV virions in the body.
b.	With multiple drugs, more mutations must be present in a virion's genome for that virion to be resistant. The more mutations that must be present, the less likely they are to occur together in the proper combination.
c	HAART enhances the resistance of CD4 cells to invasion by HIV virions.
d.	Each drug targets a different phase of the virion's life cycle, so HAART kills more virions more effectively than do single drugs acting alone. 

56.	Homologous characters:
 (1 pt.)
a.	show underlying structural similarity even when their superficial structure is different.
b.	are known only from gross anatomy, not from any other biological feature.
c.	are similar in function.
d.	are superficially similar.

57.	The most important source of new genes is probably               ; the underlying mechanism for this is                            .
 (1 pt.)
a.	genetic linkage/chromosome inversions.
b.	polyploidy/duplication of the genome.
c.	point mutations/errors during DNA replication.
d.	gene duplication/unequal crossing over

58.	Uniformitarianism means that:
 (1 pt.)
a.	extinction can't happen.
b.	the Earth is very young.
c.	geological processes (like the deposition of sediments at beaches) have operated at the same rate throughout the Earth's history.
d.	geological processes operating now operated the same way in the past.

59.	When selection acts on traits with heritable variation, the effects on a population will be:
 (1 pt.)
a.	to cause adaptive traits to arise.
b.	a change in its fitness.
c.	a change in the frequency of phenotypes (and alleles) over time.
d.	all of the above.

60.	The neutral theory of molecular evolution holds that the vast majority of base substitutions that become fixed in a population are selectively neutral; drift therefore dominates evolution at the DNA level. Which of the following lines of evidence support(s) this model?
 (1 pt.)
a.	Amino acid sequences of many proteins change steadily (in "clocklike" fashion) over time, as do many DNA sequences.
b.	Pseudogenes consistently have the highest divergence rates of DNA sequences studied.
c.	Silent-site substitution rates are higher than nonsynonymous (replacement) substitution rates.
d.	The first and second choices are both correct.
e.	The first three choices are all correct.

61.	Analyses of loss-of-function mutations underestimate actual mutation rates because:
 (1 pt.)
a.	silent site mutations produce no change in amino acid sequences, and so are uncounted by these analyses.
b.	large-scale phenotypic changes can't be caused by point mutations.
c.	many replacement mutations have effects too subtle for researchers to detect.
d.	The first and second choices are both correct.

62.	HIV epidemic is unlikely to lead to an increase in the CCR5 delta-32 allele over the short term because:
 (1 pt.)
a.	in populations with a high frequency of the allele, selection pressure is relatively low.
b.	in populations with high selection pressure, the allele frequency is low.
c.	the allele is recessive and deleterious.
d.	a and b

Part C.  Matching Questions 63-82: 			(1 pt.  each)			          (20 pts.)

			a.	Jean-Baptiste Lamarck
b.	Baron Georges L. C. F. D. Cuvier
c.	Sir Charles Lyell
d.	Carolus Linnaeus
e.	Georges-Louis Leclerc, Comte de Buffon

63.	French Biologist who advocated the fact of evolution in the18th century, but offered no explanatory mechanism of evolution.

64.	Swedish Biologist who attempted to classify all living organisms in the 18th century.
65.	French Biologist who advocated the fact of evolution in the late 18th century, proposing the inheritance of acquired characteristics as the mechanism of evolution.

66.	English Scientist who advocated the fact of evolution in the late 19th century, proposing the geological Theory of Uniformitarianism to explain the fossil record and age of the earth.

67.	French Biologist who advocated the fact of evolution in the late 18th century, proposing the geological Theory of Catastrophism to explain the fossil record and age of the earth.



a.	Asa Gray
b.	Thomas Henry Huxley
c.	Gregor Mendel
d.	Alfred Russel Wallace
e.	Sir Joseph Dalton Hooker

68.	English Naturalist and co-discover of the Theory of Evolution by Natural Selection.
69.	English Anatomist and public advocate of Evolution, nicknamed “Darwin’s Bulldog.”
70.	English Botanist and early supporter of Darwin’s Theory of Evolution by Natural Selection.
71.	American Botanist and natural selection’s strongest supporter among American biologists of the late 19th century.
72.	Austrian amateur biologist whose experiments in the mid 19th century laid the foundations for modern genetics. 



a.	Theodozius Dobzhansky, J.B.S. Haldane, Sewell Wright, Ronald A. Fisher
b.	James Watson, Rosalind Franklin, and Frances Crick
c.	Hugo DeVries, Carl Correns, and Erich von Tschermak 
d.	Stephen Jay Gould and Niles Eldredge
e.	George Gaylord Simpson, Ernst Mayr, Julian Huxley

73.	Paleontologist and organismal biologists who made major contributions to the Modern Synthesis of the Theory of Evolution.
74.	American paleontologists who contributed the concept of Punctuated Equilibria to modern evolutionary theory in the 1970s.
75.	Molecular biologists whose work established the structure of DNA in the mid 20th century.
76.	Independently rediscovered Mendel’s work on the mechanism of inheritance in 1900.
77.	Experimental geneticists and biological mathematicians who made major contributions to the Modern Synthesis of the Theory of Evolution.



a.	Richard Dawkins
b.	Edward O. Wilson and Robert MacArthur
c.	Motoo Kimura
d.	Reginald Punnett, Wilhelm Weinberg, William E. Castle, and Godfrey H. Hardy
e.	Sir Frances Galton

78.	Co-developers of the Theory of Island Biogeography and important late 20th century American evolutionary biologists.
79.	Japanese evolutionary biologist and founder of the Neutral Theory of Evolution.
80.	Co-Developers of the mathematical foundations of population genetics in the early 20th century.
81.	British biologist, author of The Selfish Gene, and presently the most important living evolutionary biology theorist.
82.	British biologist and statistician and founder of the Eugenics Movement.



Part D.  Calculations: 				

1.	Consider a population to be in Hardy - Weinberg Equilibrium.  If the allele frequencies are as indicated below, what will be the frequencies of the three genotypes in the population.  Assume the alleles are co-dominant.	  Please show your work on this sheet or attach a separate sheet.	  

a.	a1 frequency = p = 0.7 	a2 frequency = q = 0.3 			(3 pts.)

		a1 a1:				a1 a2:				a2 a2:


b.	a1 frequency = p = 0.2 	a2 frequency = q = 0.8 			(3 pts.)

		a1 a1:				a1 a2:				a2 a2:


2.	Consider a population to be in Hardy - Weinberg Equilibrium.  If the three genotype frequencies are as indicated below, what will be the frequencies of the alleles in the population.  Assume the alleles are co-dominant.  Please show your work on this sheet or attach a separate sheet.	  
												(4 pts.)
a.	a1 a1 frequency = 1%			(a1)	p = 				
		a1 a2 frequency = 18%
		a2 a2 frequency = 81%			(a2)	q = 

b.	a1 a1 frequency = 0.0625		   					(4 pts.)
		a1 a2 frequency = 0.3750
		a2 a2 frequency = 0.5625

			(a1)	p = 				(a2)	q = 

3.	The Hardy - Weinberg Equilibrium represents an ideal mathematical model or null hypothesis for population genetics studies.  Consider a population to be in Hardy - Weinberg Equilibrium.  

(a)	If the allele frequencies are as indicated below, what will be the frequencies of the three genotypes in the population before selection.  Assume the alleles are co-dominant.  Please show your work on these sheets, and the back of these sheets, or attach a separate sheet.	   						(6 pts.)

			a1 frequency = p = 0.4 ; 	a2 frequency = q = 0.6

	Freq. of a1 a1 Individuals	Freq. of a1 a2 Individuals	Freq. of a2 a2 Individuals





Consider a population of 1000 experimental individuals drawn from the population above.  Create an artificial selection environment.  Assume each random mating pair produces replacement numbers (two offspring per generation).  Therefore, were the population to stay in Hardy - Weinberg equilibrium, the size, N, of the population would remain at N = 1000.  However, apply an experimental selection force to the population for two generations.  

					Selection Forces:

		25% of a1 a1 survive; 	75% of a1 a2 survive; 	95% of a2 a2 survive 

	(b)	At the end of the second generation after selection, calculate the new population size N:										(2 pts.)

			N = 




3.	(Continued)
	(c)	Calculate the genotype frequencies of the surviving population members as a percentage of the total surviving population.				(6 pts.)

		Freq. of a1 a1 Individuals:

		Freq. of a1 a2 Individuals:

		Freq. of a2 a2 Individuals:

	(d)  Calculate the new allele frequencies in the surviving population as a decimal fraction. 												(4 pts.)
			Freq. of a1 alleles			Freq. of a2 alleles







Part E.  Discussion Questions:

1.	What are the four postulates of Natural Selection according to Darwin? 		(4 pts.)













2.	How are Darwin’s Postulates restated for the Modern Synthesis?			(4 pts.)






3.	List the two fundamental conclusions of the Hardy-Weinberg equilibrium principle and the central assumptions which must be true if a population is to be in Hardy-Weinberg equilibrium.										(7 pts)













4.	What data would you need to have in order to describe your maternal grandparents’ reproductive fitness?
(3 pts.)







5.	Discuss the possible changes in allele frequencies in relatively small, perhaps isolated, populations when new alleles appear at a locus due to mutation.  What forces may operate to alter allele frequencies for this locus, and how do they potentially influence the allele frequencies?  Please use some hypothetical or real examples to illustrate your point.
												(7 pts.)












Part F.  Definitions: 		
You may omit one definition of your choice.  Write “Omit” beside the word you wish to omit.
							(2 pts. each)			          (32 pts.)

1.	Retrovirus


	

2.	Homology




3.	Pseudogene




4.	Neutral Theory




5.	Parsimony




6.	Preadaptation:




7.	Cline




8.	Frequency-dependent selection


9.	Migration (in the evolutionary sense)




10.	Effective Population Size




11.	Inbreeding Depression




12.	Point Mutation




13.	Adaptation




14.	Selection-Mutation balance




15.	Genetic Recombination 




16.	Gel Electrophoresis




17.	Evolution

(171 pts.)
