Review #6 – Chapters 22-25

Evolution
1. The condition in which there are barriers to inbreeding between individuals of the same species separated by a portion of a mountain range is referred to as

a. Minute variations

b. Geographic isolation

c. Infertility

d. Reproductive isolation

e. Differential breeding capacity

2. Which of the following statements best expresses the concept of punctuated equilibrium?
a. Minute changes in the genome of individuals eventually lead to the evolution of a population

b. The five conditions of Hardy-Weinberg equilibrium will prevent populations from evolving quickly

c. Evolution occurs in rapid bursts of change alternating with long periods in which species remain relatively unchanged

d. Profound change over the course of geologic history is the result of an accumulation of slow, continuous processes

e. When two species compete for a single resource in the same environment, one of them will gradually become extinct

3. In a particular bird species, individuals with average-sized wings survive severe storms more successfully than other birds in the same population with longer or shorter wings.  This illustrates

a. The founder affect

b. Stabilizing selection

c. Artificial selection

d. Gene flow

e. Diversifying selection

4. All of the following statements are part of Darwin’s theory of evolution EXCEPT
a. The most prominent contribution to evolution is made by the process of genetic mutation

b. Natural selection is the force behind evolution

c. Natural selection occurs as a result of the differing reproductive success of individuals in a population

d. The driving force of evolution is the adaptation of a population of organisms to their environment

e. More individuals are born in a population than will survive to reproduce

5. In a certain group of rabbits, the presence of yellow fur is the result of a homozygous recessive condition in the biochemical pathway producing hair pigment.  If the frequency of the allele for this condition is 0.10, which of the following is closest to the frequency of the dominant allele in this population? (Assume that the population is in Hardy-Weinberg equilibrium.)

a. 0.01
b.   0.20
     c.   0.40          d.   0.90      e.   1.0

Questions 6 – 10 Matching

a. artificial selection

b. homology

c. gene pool

d. the founder effect

e. the bottleneck effect

6. Leads to new species with certain traits desired by humans

7. Can result in a new island population with a limited gene pool

8. One result of evolution from a common ancestor

9. A result of drastic reduction in population size due to a sudden change in the environment

10. Constitutes all of the alleles in a population

11. All of the following are examples of prezygotic barriers EXCEPT

a. habitat isolation

b. behavioral isolation

c. temporal isolation

d. mechanical isolation

e. hybrid breakdown

12. Species that are found only in one particular geographic location are said to be

a. Behaviorally evolved

b. Endemic

c. Speciated

d. Undergoing behavioral isolation

e. Undergoing mechanical isolation

13. The allele that causes sickle-cell disease is found with greater frequency in Africa, where malaria is more of a threat, than in the United States.  Which genetic phenomenon most likely contributes to the difference in frequency?
a. Heterozygote advantage

b. Heterozygote protection theory

c. Balanced polymorphism

d. Frequency-dependent selection

e. Neutral variations

14. In a population of squirrels, the allele that causes bushy tail (B) is dominant, while the allele that causes bald tail is recessive (b).  If 64% of the squirrels have a bushy tail, what is the frequency of the dominant allele?

a. 0.8
b.   0.6
   c.   0.4      d.   0.36     e.   0.2

15. Which of the following factors would NOT contribute to allopatric speciation?
a. A population becomes geographically isolated from the parent population

b. The separated population is small, and genetic drift occurs

c. The isolated population is exposed to different selection pressures than the ancestral population

d. Gene flow between the two populations is minimal or does not occur

e. The different environments of the two populations create different mutations

16. A marsupial living in Australia has evolved to eat tree leaves, be diurnal, and raise its young until they are of reproductive age.  A grazing placental mammal has also evolved to eat tree leaves, be diurnal, and raise its young until they are of reproductive age.  This is an example of which of the following types of evolution?

a. Divergent evolution

b. Species-specific evolution

c. Convergent evolution

d. Neutral evolution

e. Sibling evolution

17. Which of the following can lead to sympatric speciation?

a. Migration of a small number of individuals

b. Natural disaster that cuts off contact between members of a population

c. A newly formed river separates segments of a population

d. Autopolyploidy

e. Bottleneck effect

18. Mitochondria and plastids contain DNA and ribosomes and make some, but not all, of their proteins.  Some of their proteins are coded for by nuclear DNA and produced in the cytoplasm.  What may explain this division of labor?

a. Over the course of evolution, some of the original endosymbiont’s genes were transferred to the host cell’s nucleus

b. The host cell’s genome always included genes for making mitochondrial and plastid proteins

c. These organelles do not have sufficient resources to make all their proteins and rely on the help of the cell

d. Some mitochondria and plastid genes were contributed by early bacterial prokaryotes that shared genes with other primitive cells

e. The smaller prokaryotic ribosomes in these organelles cannot produce the eukaryotic proteins required for their functions

19. Banded iron formations in marine sediments provide evidence of

a. The first prokaryotes around 3.5 billion years ago

b. Oxidized iron layers in terrestrial rocks

c. The accumulation of oxygen in the seas from the photosynthesis of cyanobacteria

d. The evolution of photosynthetic archaea near deep-sea vents

e. The crashing of meteorites onto Earth, possibly transporting abiotically produced organic molecules from space

20. Which of the following constitutes the smallest unit capable of evolution?

a. An individual

b. A group

c. A population

d. A clade

e. A community

21. What might you conclude from the observation that the bones in your arm and hand are similar to the bones that make up a bat’s wing?
a. The bones in the bat’s wing are vestigial structures, no longer useful as “arm” bones

b. The bones in a bat’s wing are homologous to your arm and hand bones

c. Bats and humans evolved in the same geographic area

d. Bats lost their opposable digits during the course of evolution

e. Our ancestors could fly

22. The remnants of pelvic and leg bones in a snake
a. Are vestigial structures

b. Show that lizards evolved from snakes

c. Are homologous structures

d. Provide evidence for inheritance of acquired characteristics

e. Resulted from artificial selection

23. Which of the following would NOT be considered part of the process of natural selection?

a. Many of the variations among individuals in a population are heritable

b. More offspring are produced than are able to survive and reproduce

c. Individuals with traits best adapted to the environment are likely to elave more offspring

d. Many adaptive traits may be acquired during an individual’s lifetime, helping that individual to evolve

e. Differential reproductive success leads to gradual change in a population

24. If a population has the following genotype frequencies, AA = 0.42, Aa=0.46, and aa=0.12, what are the allele frequencies?
a. A=0.42, a=0.12
b. A=0.6, a=0.4

c. A=0.65, a=0.35

d. A=0.76, a=0.24

e. A=0.88, a=0.12 

25. Mutations are rarely a direct source for microevolution in eukaryotes because

a. They are most often harmful and do not get passed on

b. They do not directly produce most of the genetic variation present in a diploid population

c. They occur very rarely

d. They are only passed on when they occur in gametes

e. All of the above

26. Mice that are homozygous for a lethal recessive allele die shortly after birth.  In a large breeding colony of mice, you find that a surprising 5% of all newborns die from this trait.  In checking lab records, you discover that the same proportion of offspring have been dying from this trait in this colony for the past three years.  How might you explain the persistence of this lethal allele at such a high frequency?
a. Homozygous recessive mice have a reproductive advantage

b. A large mutation rate keeps producing this lethal allele

c. There is some sort of heterozygote advantage and perhaps selection against the homozygous dominant trait

d. Genetic drift has kept the recessive allele at this high frequency in the population

e. Since this is a diploid species, the recessive allele cannot be selected against when it is in the heterozygote

27. A tetraploid plant species (with four identical sets of chromosomes) is probably the result of
a. Allopolyploidy

b. Autopolyploidy

c. Hybridization and nondisjunction

d. Allopatric speciation

e. a and c

28. The primitive atmosphere of Earth may have favored the abiotic synthesis of organic molecules because it
a. Was highly oxidative

b. Was reducing (near volcanic openings) and had energy sources in the form of lightning and UV radiation

c. Had a great deal of methane and organic fuels

d. Had plenty of water vapor, carbon, oxygen, and nitrogen, providing the C, H, O, and N needed for organic molecules

e. Consisted almost entirely of hydrogen gas, creating a very reducing environment

29. Stromalites are

a. Early prokaryotic fossils found in sediments around hydrothermal vents

b. Protobionts that form when lipids assemble into a bilayer surrounding organic molecules

c. Layers of rusted terrestrial rocks formed when O2 produced by early photosynthetic prokaryotes entered the atmosphere
d. Fossils appearing to be eukaryotes that are about twice the size of prokaryotes

e. Layered communities of prokaryotes, fossils of which represent the oldest known prokaryotes

30. Liposomes are

a. Spontaneously forming droplets surrounded by a lipid membrane

b. Prokaryotes that lived as endosymbionts in larger prokaryotic cells

c. Amino acid polymers formed in the laboratory by dripping organic monomers onto hot rocks

d. Abiotically produced lipids

e. RNA self-replicating molecules

