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1. All of the following are characteristics of viruses EXCEPT:

a. They are ordered

b. They respond to the environment

c. They reproduce independently

d. They evolve

e. They have genetic material
2. All of the following can be the genetic material of viruses EXCEPT:

a. Single stranded RNA

b. Single stranded mRNA

c. Single stranded DNA

d. Double stranded DNA

e. Double stranded RNA
3. What is a prophage?

a. A specific type of virus that attacks protists

b. A specific type of virus that attacks bacteria

c. A mutated protein that can cause a conformational change in the host cell

d. A segment of viral DNA that becomes incorporated in the host cell’s genome

e. A naked segment of circular RNA
4. Which of the following is a correct comparison of a “regular” RNA virus and a RNA retrovirus?

a. Only the regular RNA virus performs transcription

b. Only the regular RNA virus produces DNA from an RNA template

c. Both produce protein coats via translation of mRNA

d. Only the RNA retrovirus performs translation

e. Only RNA retroviruses produce DNA using DNA replication
5. Which of the following viruses can produce protein coats from transcription?

i. DNA viruses

ii. RNA viruses

iii. Retroviruses

iv. Bacteriophages

a. i, only

b. i, ii, iii

c. i, iii, iv

d. i, ii, iii, iv

e. iii only
6. New viruses arise from all of the following EXCEPT:

a. Evolution

b. Overuse of antibiotics

c. Jumping from species to species

d. They get out of isolated populations 
7. All of the following are nucleic acids EXCEPT:

a. Plasmids

b. Prions

c. Viroids

d. Transposons
8. Reverse transcriptase causes:

a. DNA to be copied into RNA

b. RNA is “read” to form a protein molecule

c. Information is copied from a protein molecule into RNA

d. RNA information is copied into DNA

e. DNA is duplicated
9. What is a population?

a. The smallest unit that can evolve

b. A small, local group of similar organisms and their interactions with each other

c. Fill out your US Census form

d. Both A and B

e. Fill out your US Census form
10. Which of the following is incorrectly paired?

a. Linnaeus- taxonomy

b. Cuvier- catastrophism

c. Lyell- Uniformitarianism

d. Hutton- Gradualism

e. All of the above are correct
11. All of the following are parts of Darwin’s theory of evolution EXCEPT:

a. There is variation within a species

b. Competition exists among individuals for limited resources

c. New alleles arise in response to environmental stresses

d. Reproduction equals the survival of genes

e. Overpopulation of offspring
12. T/F The wings of a bird and the wings of a fly are homologous structures.
13. Humans have a tailbone, but we lack a tail. This is an example of:

a. Homologous structures

b. Analogous structures

c. Vestigial structures

d. Comparative anatomy

e. Comparative embryology
14. Which of the following would provide the greatest challenge for evolution?

a. Whale fins and human hands have more structural differences that previously thought.

b. Mammal fossils are discovered that are older than the fossils of invertebrates.

c. Flying squirrels and sugargliders are discovered to be the same species

d. Humans and apes have similar nucleic acid sequences.
15. Which of the following is an example of convergent evolution?

a. The increase in size and age of sexual maturity of guppies transplanted to pools with killifish, predators that prey mainly on small guppies.

b. Two very different plants that are found in different habitats, but evolved from a fairly recent common ancestor.

c. Similarities between the marsupial sugar glider and the eutherian flying squirrel.

d. The remodeling of a vertebrate forelimb in the evolution of a bird wing.

e. The different bill sizes and shapes of finches on the Galapagos Islands. 
16. Sparrows with average-sized wings survive severe storms better than those with longer or shorter wings, illustrating

a. Bottleneck effect

b. Stabilizing selection

c. Neutral variation

d. Disruptive selection

e. None of the above
17. How did HIV become resistant to the drug 3TC?

a. The drug did not work in the way that the developers intended

b. The virus mutated in response to the drug

c. Patients did not take the drug as it was prescribed

d. Some members of the virus population must have had a genetic variation that made them resistant to 3TC

e. None of the above.
18. During periods of rapid environmental change, what may happen to a species that was well-suited to the former environment?

a. The species may go extinct

b. The population may change so much in adapting to the new environment that it is considered a new species

c. Individuals with particular traits that provide an advantage in the new environment will have higher reproductive success

d. Traits that were favorable in the original environment may be detrimental in the new environment

e. All of the above
19. T/F If it was found that a certain species of horse and donkey could produce a fertile mule that could produce viable offspring as well (no hybrid breakdown), the horse and mule could be members of the same species.
20. A bottleneck event will most directly affect a species’ __________.

a. Fitness

b. Adaptability

c. Gene pool

d. Gene flow

e. Coevolution
21. The allele A is prevalent in 10% of the population. What are the homozygous dominant, heterozygous, and homozygous recessive percentages (in that order)?

a. 30%; 30%; 30%

b. 1%; 81%; 18%

c. 1%; 18%; 81%

d. 18%; 1%; 81%

e. None of the above
22. All of the following are ways to reduce genetic variation EXCEPT:

a. Genetic drift

b. Natural selection

c. Founder effect

d. Mutations

e. Bottleneck effect
23. All of the following are necessary for Hardy-Weinberg EXCEPT:

a. Gene flow

b. Non-random mating

c. Mutations

d. Natural selection

e. None of the above
24. Which example below would most likely be a cline?

a. Individuals who are heterozygotic for the sickle-cell allele have a greater resistance to malaria

b. Male bowerbirds decorate nests to attract females

c. Seals have flippers that make them great swimmers but make their movements on rocks and land very cumbersome

d. Rabbits that live in colder regions tend to have smaller ears than rabbits of the same species that live in warmer regions

e. Cows are selectively bred to gain a higher milk yield.
25. In the context of populations, how do we define evolution?

a. Evolution is a change in a population’s allelic frequencies over generations

b. Evolution is the way in which sexual reproduction can rapidly spread advantageous traits throughout a population

c. Evolution is always caused by natural selection

d. Evolution is the tendency for some individuals in a population to leave more offspring than others

e. Evolution is the explanation for how organic molecules formed from inorganic molecules
26. What is the importance of neutral variation in evolution?

a. DNA forensics relies on neutral variation among humans

b. Relative frequencies of neutral variations are controlled by natural selection

c. Many mutations are silent and do not affect the amino acid that is coded for

d. Neutral variation increases genetic variation, allowing a population to carry more alleles that may help it respond to environmental change

e. Neutral variation is usually removed from the population by natural selection because it does not confer an advantage in the current environment
27. Which of the following is an example of cladogenesis?

a. One species of squirrel diverges to become two separate species of squirrel

b. One species of opossum changes into another species of opossum

c. The flying squirrel (a squirrel species, just in case you couldn’t tell) and a sugarglider (a marsupial) both developed adaptations that allow them to glide because of similar environmental pressures

d. Two species of dolphin occupy the same niche. As a result, one species leaves.

e. None of the above
28. Allopatric speciation can result in all of the following EXCEPT:

a. Geographic isolation

b. Divergent speciation

c. Convergent speciation

d. Founder effect

e. None of the above
29. Bird guides once listed the myrtle warbler and Audubon’s warbler as distinct species. Recently, these birds have been classified as eastern and western forms of a single species, the yellow-rumped warbler. Which of the following pieces of evidence, if true, would be a cause for this reclassification?

a. The two forms are observed to interbreed successfully where their habitats overlap.

b. The two forms live in similar habitats. 

c. The two forms have many genes in common.

d. The two forms have similar food requirements.

e. The two forms are very similar in coloration.
30. At which point in the adaptation of a population is it clear that speciation has occurred?

a. Gene pool changes adapt a population to a local environment

b. An allopatric separation occurs

c. Gene pool changes establish reproductive barriers between two populations

d. Viable, fertile hybrids occur

e. All of the above
31. Which of the following is an example of a postzygotic reproductive barrier?

a. One species of frog mates in April, but another mates in May

b. The sperm of a marine worm can only penetrate eggs of the same species

c. Two pheasant species perform different courtship dances

d. Two fruit flies of different species produce sterile offspring

e. One species of flower grows in forested areas, another in meadows
32. In a study of a population of field mice, you find that 38% of the mice have a coat color that indicates that they are heterozygous for a particular gene. What would be the frequency of the dominant allele in this population?

a. 90%

b. 10%

c. 38%

d. 19%

e. You cannot estimate allele frequency from this information
33. T/F As one progresses from pre-zygotic to post-zygotic reproductive barriers, more energy is wasted.
34. T/F The biologically active form of amino acids is the L form and for sugars it is the D form.
35. Which substance supported the hypothesis that nucleic acids appeared before proteins in chemical evolution?

a. RNA

b. DNA

c. Ribozymes

d. Ribosomes

e. Amino acids
36. The early atmosphere on Earth is thought to have lacked which one of the following gases?

a. Methane

b. Oxygen

c. Nitrogen

d. Carbon dioxide

e. Water
37. T/F The proliferation of oxygen into Earth’s atmosphere led to the rise of prokaryotic cells.
38. Put the following in chronological order:

i. Oxygen appears in atmosphere

ii. Prokaryotic cells appear

iii. Eukaryotic cells appear

iv. Permian extinction

a. ii, iii, i, iv

b. iv, i, ii, iii

c. ii, i, iii, iv

d. i, iv, ii, iii
39. Put the following in chronological order:

i. Cambrian explosion

ii. The separation of Pangaea

iii. Pangaea forms

iv. Dinosaur extinction

a. i, iii, ii, iv



b. iii, i, ii, iv

c. iii, ii, i, iv

d. i, iii, iv, ii

e. None of the above
40. Protobionts, such as liposomes, display which of the following rudimentary qualities necessary for life?

a. The ability to accurately replicate and build macromolecules

b. The ability to synthesize organic molecules from inorganic molecules

c. The ability to perform simple metabolism and to assemble nucleic acids from nucleotides

d. The ability to perform simple reproduction and metabolism

e. The ability to maintain an internal chemical environment different from their surroundings and to reproduce sexually
41. T/F The endosymbiotic hypothesis says that mitochondria and chloroplasts were separate organisms that invaded cells and created a mutualistic relationship with the cells.
42. Although they originated around 180 million years ago, mammals underwent an adaptive radiation starting approximately 65 million years ago. Why?

a. Mammals were not well-adapted to the climate that existed before about 65 million years ago

b. Between 180 and 65 million years ago, mammals were out-competed by the well-established donosaurs

c. Mamals were mostly nocturnal until 65 million years ago

d. Fur evolved in mammals around 65 million years ago, enabling them to withstand colder temperatures

e. All of the above
43. The products of Hox genes ________

a. Provide positional information in animal embryos

b. Control the rate of timing and developmental events

c. Control allometric growth

d. May cause polyploidy in some plants

e. Can cause paedomorphosis
44. Allometric growth ____.

a. Results in paedomorphosis.

b. Results in an evolutionary trend of increasing body size.

c. Results from differences in the locations of expression of Hox genes and thus the placement of body parts.

d. Is usually associated with polyploidy in plants.

e. Is the relative difference in growth rates of different body parts. 
45. The evolution of lungs from the swim bladder of ancestral fish is an example of 

a. Heterochrony 

b. Paedomorphosis

c. Exaptation

d. Changes in homeotic gene expression

e. Punctuated equilibrium
46. Bacteria can have all of the following EXCEPT:

a. Ribosomes

b. Cell wall

c. Flagella made of flagellin

d. Capsule

e. Mitochondria
47. T/F Since bacteria do not have membrane bound organelles, they cannot perform functions such as photosynthesis.
48. Which one of the following groups of prokaryotes is classified as a member of the domain Archae?

a. Gram-negative bacteria

b. Cyanbacteria

c. Botulism-causing prokaryotes

d. Spirochetes

e. Methanogens
49. All of the following are ways that bacteria can acquire new genes EXCEPT:

a. Conjugation

b. Transduction

c. Transformation

d. Binary fission

e. All of the above are correct
50. The bacteria that cause tetanus can be killed only by prolonged heating at temperatures considerably above boiling. This suggests that these bacteria 

a. Have cell walls containing peptidoglycan

b. Secrete endotoxins

c. Produce endospores

d. Protect themselves by secreting antibiotics

e. Are autotrophic

