Evolution and Diversity Unit Test
Biology 1 
Population Genetics

1. The smallest unit in which evolution occurs is a(n)  ___________________.
a) individual organism
b) population
c) species
d) kingdom

2. Each of the following is a condition necessary for natural selection to occur EXCEPT
a) more offspring are born than can survive.	
b) population size is very large.	
c) fitness varies among individuals.	
d) there is heritable variation among members of the population.

3. Microevolution can be demonstrated by measuring a change in:
a) Population size
b) Allele frequency (% A and % a)
c) Mutation rate
d) Average age of the population

The figure below shows a sample of four o’clock flowers.  These flowers show incomplete dominance for color.  Flowers with homozygous dominant genotype (RR) are red; flowers with the recessive genotype (rr) are white, and flowers with heterozygous genotype (Rr) are pink.  
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4. The frequency of allele “R” is
a) 50%
b) 38%
c) 62%
d) 20%
5. The frequency of allele “r” is
a) 50%
b) 38%
c) 62%
d) 20%
6. The frequency of the “pink” phenotype is
a) 25%
b) 10%
c) 5%
d) 0.25%
7. The frequency of the “red” phenotype is
a) 25%
b) 62%
c) 38%
d) 50%

8. If a particular fungus attacks white “four o’clock” flowers, what would you expect to happen to the “r” allele frequency?
a) Increase
b) Decrease
c) Stay the same
d) Mutate  

9. In order for evolution NOT to occur, all must occur EXCEPT:
a) Population must be big
b) There are no special characteristics
c) No migration from the population
d) Only the fittest individuals survive to mate


 (
The eye color of a fly population was studied for 5 generations.  The allele frequency is shown for each generation.  
R= Red eye, r = white eyes.  
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10. According to the chart what happens to the frequency of the “r” allele?
a) Increases
b) Decreases
c) Stays the same
d) Not enough information

11. According to the chart what happens to the frequency of the “R” allele?
a) Increases
b) Decreases
c) Stays the same
d) Not enough information

12. What might cause the frequency of “r” to change as it has done?
a) Selection against the “r” allele
b) Selection against the “R” allele
c) Selection against the white eye phenotype
d) Selection against the red eye phenotype


13. The frequency of an allele in a fly population changes from 89% to 20% after only a few generations.  Which other events most likely occurred during the same time period?
a) An environmental change and a fly population increase
b) An environmental change and a fly population decrease
c) Interbreeding of flies with a foreign species and fly population speciation
d) Interbreeding of flies with an established local species and a fly population speciation

Mechanisms of Evolution

14. In order to be considered a favorable trait for an organism (in terms of evolution), the trait must increase the individual’s:
a) fitness
b) health
c) lifespan
d) range 

15. Based on the theory of evolution by means of natural selection, what is likely to happen to bacteria over time in response to antibiotics?

a) The bacteria will all die out.
b) The bacteria will become less resistant to the antibiotics.
c) The bacteria will become more resistant to the antibiotics.
d) None of the above.

16. Which of the following would best describe the evolutionary fitness of an animal?
a) The number of years it lives
b) The number of friends it has
c) The number of offspring it produces
d) The number of mates it has

17. This is a term used to describe differences in a population that may or may not enhance an organism’s chance of survival and reproduction.
a) Variation
b) Adaptation
c) Condensation
d) None of the above

18. The traits of individuals best adapted to survive become more common in each new generation because: 
a) offspring without those traits do not survive
b) the alleles responsible for those traits increase through natural selection 	
c) those individuals interbreed	
d) natural selection does not affect well-adapted individuals

19. Natural selection causes:
a) changes in the environment
b) plants & animals to produce more offspring than can survive
c) changes in the frequency of certain alleles in a population
d) all of the above


20. In an experiment, suppose that the wings of fruit flies were clipped short for fifty generations. The fifty-first generation emerged with normal-length wings. This observation would tend to disprove the idea that evolution is based on:
a) inheritance of natural variations.	
b) inheritance of acquired characteristics.	
c) natural selection.	
d) survival of the fittest.

21. Competition, Predators, and Disease do what to a population?
a) Prevent some members from surviving to mate
b) Cause the population size to increase
c) Increase the chance of mutation
d) Slow down evolution

22. Natural Selection is the process by which:
a)  the age of selected fossils is calculated.
b) organisms with favorable genetic variations survive and reproduce at a greater rate
c) than less well adapted organisms in the same environment.
d) acquired traits are passed on from one generation to the next.
e) all of the above

23. Each of the following is a condition necessary for natural selection to occur EXCEPT:
a)  more offspring are born than can survive.
b)  population size is very large.
c) fitness varies among individuals.
d) there is heritable variation among members of the population
24. By decreasing the size of a population, what evolutionary process is more likely?
a) Genetic drift
b) Natural Selection
c) Survival of the fittest
d) Mutation

25. Darwin noticed that many organisms seemed well suited to
a) being preserved as fossils.	
b) providing humans with food.	
c) surviving in the environments in which they lived.
d) swimming from South America to the Galápagos Islands.  

26. Which of the following are sources of variation?
a) The random fusion of gametes
b) Events during meiosis 		
c) Mutations
d) All of the above



27. These are genes that are involved in the development of the body plan.  Similarities between these genes indicate a shared ancestry.
a) Hemoglobin
b) Epigenetics
c) Cytochrome C
d) Hox
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28. The figure at right shows the frequency of a certain body color gene over 10 generations.  Based on this graph, has this body color been selected for by the environment?  
a) Yes
b) No
c) Not enough information

29. What is the best explanation for the fluctuations above and below equilibrium seen in the figure at right?
a) Divergent Evolution
b) Genetic drift 
c) Natural selection
d) Speciation

30. Artificial selection is used to
a) Slow down the process of microevolution
b) Produce vestigial structures in selected species
c) Speed up the process of microevolution
d) Study the evolutionary history of organisms that contain similar patterns

Patterns of Evolution

31. 2 unrelated species of plants live in harsh environments grow thin, leathery leaves capable of conserving moisture.  These similarities are probably due to:
a) Divergent evolution
b) Common ancestors
c) Convergent evolution
d) Homologous structures

32. The evolution of domestic dogs from a wolf is an example of:
a) convergent evolution
b) analogous features
c) divergent evolution
d) homologous features

33. After a population has been separated into two isolated populations, given enough time and natural selection, what process will occur?
a) Genetic drift
b) Convergent evolution
c) Divergent evolution
d) Development
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	A				B			 	C
Match the above populations with the type of selection that lead to their evolution

34. Stabilizing selection
35. Disruptive selection
36. Directional selection
37. Which of the above selection graphs would be illustrative of a population that separated by the building of a new neighborhood in the middle of their habitat?

38. One species of a bird colonizes an island.  After 1 million years, 13 species of finches now inhabit the same island.  Some species feed on insect larvae, some species eat small seeds, and some species eat berries.  What pattern of evolution occurred?
a) Coevolution
b) Convergent evolution
c) Divergent evolution (specifically adaptive radiation)
d) None of the above

39.  Analogous structures are associated with:
a) coevolution
b) convergent evolution
c) divergent evolution
d) adaptive radiation

40. Darwin’s theory of evolution states that:
a) organisms that descend from high elevations are modified as they acquire new traits.
b) newer forms appearing in the fossil record are the modified descendants of older species.
c) all living things descend from a recent common ancestor on the Galapagos Islands.
d) individuals modify their behavior to survive and then pass those modifications on to their descendants.

41. The corresponding changes of two or more species that are closely associated with each other, such as a plant and an animal that pollinates it, is called
a) Adaptive radiation
b) Convergent Evolution
c) Coevolution
d) Divergent Evolution

Evidence for Evolution
42. The whale’s fin and the human arm have very similar bone structures.  They are examples of:
a) Pure coincidence
b) Unrelated organisms
c) Flawed design
d) Homologous structures

43.  Structures that have reduced in size because the no longer serve an important function are called:
a) Inorganic
b) Mutated
c) Vestigial
d) Fossilized

44.  Homologous structures in organisms suggest that the organism
a) Must have lived at different times
b) Have a common ancestor
c) Have an exoskeleton
d) Are now extinct

45. Darwin suggested that all organisms on earth are related.  His ideas were later supported by the fact that all organisms on earth have the same:
a) vestigial structures  
b) blood types
c) brain size
d) 4 bases in DNA

46. Embryological comparisons reveal that:
a) all vertebrate embryos look similar at early stages of development
b) gorillas begin life as fish and then develop into gorillas during an embryonic stage
c) embryos of different vertebrates look more similar as development proceeds
d) rabbit embryos look like adult fish

47. The fossil record provides evidence that:
a) older species gave rise to more recent species
b) all species where formed during Earth’s formation and have changed little since then
c) the fossilized species have no connection to today’s species
d) none of the above




48. According to the law of superposition, the lowest layer in a cross section of rock: 
a) contains the fossils of only burrowing animals
b) is the most recent
c) is the oldest
d) has the fewest fossils

MATCHING:
49. Wing of a bat & a wing of an insect				A. Artificial selection
50. Human coccyx (tailbone)					B. Analogous structures
51. Porpoise & fish						C. Convergent evolution
52. Different beaks on different finches				D. Divergent evolution
53. Human breeding of dogs for special traits			E. Homologous structures
54. Human arm & bat wing						F. Vestigial structures
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55. Based on the DNA Fingerprint at right, which species (2, 3, or 4) is most closely related to the common ancestor (species 1)?  
a) 2
b) 3
c) 4

56. The divergence among these 4 deer species could be caused by all of the following, EXCEPT:
a) Isolation of the populations due to change in habitats
b) Introduction of a new predator
c) Migration of deer into new areas
d) Changing the shape of antlers by rubbing them against different varieties of trees.


57. The animal whose protein “amino acid sequences” would be most similar to human would be the
a) Shark
b) Horse
c) Frog
d) Chimpanzee

58.  Embryological comparisons reveal that
a) All vertebrate embryos look similar at early stages of development
b) Embryos of different vertebrates look more similar as they develop
c) Rabbit embryos look like adult fish
d) Gorillas begin life as fish and then develop into gorillas later

59. Based on fossil evidence, the order that different groups appeared on earth is probably (from earliest to most recent) 
a) Dinosaurs, Invertebrates, Bacteria, Humans
b) Bacteria, Eukaryotes, Invertebrates, Vertebrates 
c) Eukaryotes, Bacteria, Invertebrates, Vertebrates
d) Invertebrates, Bacteria, Eukaryotes, Vertebrates

Geologic History of Life

60. Era where only prokaryotes were seen			A. PALEOZOIC (248 – 544 MYA) 
61. Era in which humans were first seen.			B. MESOZOIC (65 – 248 MYA)
62. Dinosaurs lived during this era.				C. PRECAMBRIAN (544 – 3800 MYA)
63. Earliest mammals lived in this era.			D. CENOZOIC (0 – 65 MYA)
64. The age of the earth is approximately
a) 6 billion years
b) 5 million years
c) 3 million years
d) 4.6 billion years
 (
Top Layer
Lower Layer
)
65. Which rock layer is the oldest?

66. Which shape fossil shows evolution by getting smaller?
a. Rectangle
b. Circle





67. Fossils are generally found in this type of rock:
a) Igneous
b) Metamorphic
c) Sedimentary
d) Space

Phylogenetics

68. 
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