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Which frog species would be most likely to interbreed?
a. Peeper and leopard 


b. Wood and pickerel


c. Bullfrog and green


d. Tree and pickerel

Scientists found the fossilized remains of a canine’s jaw and leg. What information must first be obtained before the scientists can place the fossils in the ancestral time line of the dog?
a. The rest of the skeleton


b. The continent where the fossils were found


c. The age of the fossils 


d. The population trends for the species

Cleaner fish feed off the algae, fungi, and other microorganisms that are found on larger fish. Other species of fish, which look like the cleaners, are able to approach the larger fish and remove large bites of flesh. If the look-alike populations outnumber the cleaner fish, the —

a. microorganisms on large fish would decrease


b. cleaner populations would increase


c. behavior of large fish would change 

d. cleaners and mimics would interbreed

The 14 different species of finches in the Galapagos Islands originated from a single ancestral species. What is it about these islands that is responsible for the diversity of finch species?

a. The islands are made of volcanic peaks.


b. Each island has different food sources.


c. Each island has a different climate.


d. The islands are clustered near each other.
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According to this chart, the insects that are most closely related are the —

a. springtails and bristletails


b. dragonflies and proturans


c. springtails and proturans 

d. bristletails and mayflies

The nonpoisonous eastern scarlet snake has colored bands that closely resemble the poisonous coral snake. This selective adaptation provides the eastern scarlet snake with —
a. increased breeding opportunities


b. a method of avoiding predation 


c. the ability to attract prey

d. increased feeding opportunities

Notes and explanations

Mating seasons overlap
     This is an example of mimicry. The larger fish will avoid anything     that looks like a cleaner to avoid being prey.
The different climates affect the type of food which in turn affect the type of beak that will survive.
They are the closest together on a branch.
This is another example of mimicry. Since the nonpoisonous snake is similar in appearance to the poisonous snake, it will also avoid being eaten by predators.
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Notes and explanations
The extremities of the Himalayan rabbit are black. The black fur is an adaptation that allows the extremities to absorb more heat from sunlight thus becoming an advantage for survival.
The better adapted organisms survive.
Geographic isolation is a type of reproductive isolation that allows individuals to adapt differently to different environmental conditions, thus over time becoming different species.
These are homologous structures because they are similar in structure which indicates that they may have a common ancestor.
None of the characteristics of the other three choices are evident in the layers.
None of the other three are related to the conclusion.
Himalayan rabbits are white with black fur on their ears and the tips of their feet. If an icepack is placed on a rabbit’s back, the fur will grow in black. In this case, hair color is determined by —

a. length of fur


b. competition


c. environmental conditions 


d. predation pressure

Which of the following statements describes the process of natural selection?

a. Farmers select animals with desirable variations for breeding.


b. Populations sharing the same gene pool interbreed and create new species.


c. Individuals survive that have inherited traits adapted to their environment. 


d. New species are formed via genetic engineering.

The island of Aldabra lies 400 kilometers off the coast of Africa and is home to the Aldabra Rail, a long-legged wetland bird. The Aldabra Rail is flightless and much different from the rails living on the mainland. This bird became a distinctly different species through 

a. reproductive isolation


b. adaptive radiation


c. convergence


d. geographic isolation
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The picture above shows part of the pectoral girdle and limb of two flying vertebrates known as the bat and the prehistoric pterosaur. Which bone of the pterosaur corresponds to the humerus of the bat?
A
B
C
D
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The picture shows three columns of exposed rock that are within a three-kilometer area. According to this information, the dominant past environment of this area has been —

a. arctic tundra


b. shallow marine 


c. deciduous forest


d. tropical desert

Giant fossil ferns have been found in Canada. Which conclusion can be drawn from this discovery?
a. Canada once had a much warmer climate. 


b. Giant dragonflies once lived among the ferns.


c. Canada was once covered by an ancient sea.


d. Dinosaurs once lived in Canada.
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Lamarck was an early scientist who studied the development of characteristics in organisms over time. Which of the following choices best describes his views on how organisms change over time?
a. Theory of acquired characteristics 


b. Law of independent assortment


c. Theory of artificial selection


d. Theory of relative fossil-dating
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The diagram above shows undisturbed sedimentary rock strata containing fossils. Which statement best summarizes the history of this area?
a. The area was once a forest and was replaced by a freshwater lake.

b. The area was once a freshwater lake and was replaced by a saltwater sea.


c. The area was once a saltwater sea and later was replaced by a coniferous forest.


d. The area was once a saltwater sea and later was replaced by a forest. 
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In which type of environment did this fossilized fish most likely live?

a. Deep ocean trench


b. A coral reef


c. A freshwater lake 

d. Near an ocean vent
[image: image30.emf]The chart below shows vertebrate embryo development. Which of these would be least related to the others?
a. 1


b. 2


c. 3


d. 4
Which of these is a common adaptation for mammals in an aquatic environment?
a. Keen eyesight


b. Streamlined body 


c. Sharp teeth


d. Long fur

Which skull belongs to a herbivore?
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d.
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According to the diagram, during the last 40 million years, the structure of the horse’s foot has —
a. lost its toes 


b. become smaller


c. grown toes


d. remained the same size

Notes and explanations
Lamarck proposed that adaptations came from being used or not used (being acquired instead of being inherited). His theory is not scientifically accepted.
The most recent forest layer is the top layer. The layers below are the older layers, the oldest being at the bottom. Coniferous refers to conifer or pine trees which have needles. Pine needles are not in the layers.
None of the other three choices are evident in the illustration, i.e., nothing about the ocean is in the fossil.
Number 1 is the only one that does not resemble the other three in the second stage (middle row).
This is an example of convergent evolution where different species have similar adaptations in order to live in the same environment.
Flat teeth are used by herbivores to grind and crush plant food.
This is an obvious choice.

Notes and explanations
Inbreeding is mating among closely related individuals. The gene pool of both individuals is more similar than with those who are not related. Therefore, the more this kind of mating occurs in the population, the less the gene pool will be varied (reduced genetic diversity).
The other three have a narrow snout and similar teeth arrangement that the unrelated one does not have, among some other characteristics.
Mammals are endothermic, meaning they are warm-blooded and were able to withstand the colder temperatures. The dinosaurs are exothermic, cold-blooded, and could not survive the extremely cold temperatures.
The Drosophila melanogaster has the longest history in the phylogenetic tree.
One way to increase the number of organisms in an endangered species is to let the few remaining individuals of that species breed. However, this breeding may also lead to species extinction because inbreeding over a short period of time may —
a. reduce genetic diversity 


b. increase beneficial mutations


c. produce a different species


d. increase fertility

The skulls below belong to different animals. Which skull belongs to the animal that is probably unrelated to the other three?
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One theory of the extinction of dinosaur species is that a large meteorite impact on Earth caused a major atmospheric change marked by colder temperatures. If this theory is correct, what adaptation of mammals probably allowed them to survive even though dinosaurs became extinct?
a. Superior low-light vision


b. Consumption of an omnivorous diet


c. Ability to bear live young


d. Endothermic body metabolism 

Scientists believe that a dinosaur known as a hadrosaurus was a plant eater. Which of the following pieces of evidence supports this conclusion?
a. Hadrosaurus fossils are found with fossils of other dinosaurs that were herbivores.


b. Fossilized plant remains are found with the fossils of the hadrosaurus.


c. The fossilized teeth of the hadrosaurus are flat like the teeth of modern herbivores. 


d. The regions where hadrosaurus fossils are found were heavily forested.
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Which type of Drosophila probably changed the least over time?

a. Drosophila melanogaster 


b. Drosophila willistoni


c. Drosophila equinoxialis equinoxialis

d. Drosophila equinoxialis caribbensis
Over many generations, unrelated or distantly related species may come to resemble each other due to —
a. similar environmental factors 


b. similar genetic mutations


c. homologous structural adaptations

d. competition with each other
Which of these is the best model of a prokaryotic cell? 
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Which statement is best supported by

the phylogenetic tree shown?

a. Species V is still alive today and is the oldest species.

b. Species W is still developing from a prior species.

c. Species X, Y, and Z became extinct 20 million years ago.

d. Species W first came into existence 10 million years ago.

An important feature of modern

classification systems is that they —

a. apply only to organisms that are alive today 

b. can incorporate new scientific discoveries 

c. group organisms that live in the same habitat 

d. can predict the discovery of new species

Escherichia coli is the scientific name

of a bacterium. What category of

classification is Escherichia?

a. Order
b. Genus _
c. Phylum

d. Species
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This key can be used to distinguish four species of frogs found in ponds in eastern Virginia. To which species does the frog shown belong?
Rana sphenocephala _
Rana clamitans

Rana catesbeiana

Rana virgatipes
Explanation and notes
This is convergent evolution: unrelated specices may develop similar characteristics over time in order tolive in a similar environment together.
Species V is the oldest because it emerges first in the phylogenetic tree.
a. Classification does include extinct organisms
b. New discovers have allowed classification to become updated

c. Classification includes many habitats around the world

d. Classification does not do predictions

Escherichia coli is the binomial nomenclaure scientific name. It contains the Genus species name. Therefore Escherichia is the genus name and coli is the species name.
Explanation and notes
Monera is the older classification for bacteria. Protists are single-celled organisma that usually live in small bodies of water. In order to see both, the elctron microscope developed in the 1950’s ade it possible to see these very small organisms, especiallly the baceria. Protists were first discovered with the compound microscope earlier.
Whenever you have a question that includes the genus species names, the question usually can be solved by comparing the names in order to answer the question. In this case, all pine needles are in the same Genus, Pinus, while all the species names are different.
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This key can be used to identify the species of some wildflowers found in Virginia. All of the plants have blue or purple flowers with five petals that are fused together. According to this key, to what species does the plant shown belong?

a. Viper’s bugloss (Echium vulgare)

b. Virginia bluebell (Mertensia virginica) 

c. Gray beardtongue (Penstemon canescens)

d. Lyre-leaved sage (Salvia lyrata)

Early classification systems consisted of two kingdoms; Plantae and Animalia. What scientific development allowed taxonomists to establish the Monera and Protista kingdoms?

a. Discovery of DNA

b. Creation of electrophoresis

c. Invention of the electron microscope 

d. Development of Koch’s postulates

[image: image17.emf]
A biology student collected pine needles from four different species of trees. She then made diagrams showing the number and actual length of needles in a bundle and the common and scientific name of each species. Use her diagram above to help you answer the following question. These four different pine trees are not classified in the same —

a. Order
b. species _
c. genus

d. phylum
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Which of these is most closely related to the oak weevil?
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According to this chart, the insects that are most closely related are the —

a. springtails and bristletails

b. dragonflies and proturans

c. springtails and proturans _
d. bristletails and mayflies

What structure is common to all five kingdoms of living organisms?

a. DNA

b. Nucleus
c. Cell Wall _
d. Mitochondria

Explanation and notes
Again, since Genus species names are present, they are to be used to answer the question. Since the correct answer has the same Genus name, Curculio, then is is related to the Oak Weevil.
These two are closer on a branch than any of the others.
a. All organisms have DNA that is inherited during reproduction (a charactieristic of living organisms)
b. Not all organisms have a nucleus

c. Not all organisms have a cell wall
d. Not all organisms have organelles


Explanation and notes
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According to this key, to what family does the insect above belong?

[image: image24.emf]
A. Gyrnidae

B. Noteridae

C. Haliplidae

D. Dytiscidae
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