These are to get you thinking about the exam on Thursday. I do not typically give multiple choice questions so these are practice. The content is only a sample of what will be on the exam.

1. Which of the following is NOT a key aspect of an adaptive radiation?

a. The ancestors represent one or a small number of species.

b. It unfolds gradually, in response to long-term environmental change.

c. The descendants make their living in a wide variety of ways.

d. The descendants represent many species.

2. What’s the major difference between background extinction and mass extinction?

a. Mass extinction is responsible for most species losses over the history of life.

b. Mass extinctions are intense but short-lived.

c. Mass extinctions occur at regular intervals.

d. Mass extinctions occur when a large number of species are poorly adapted to the environment.

3. Why is the iridium spike consistent with the impact theory for the K-T extinction?

a. Iridium is common in rocks formed throughout the Tertiary Period.

b. All other mass extinctions are associated with iridium spikes.

c. The largest iridium deposits on Earth occur in the Yucatan crater.

d. Iridium is common in space rocks.

4. Why is the presence of microtektites in sediments dated to 65 mya consistent with the impact theory for the K-T extinction?

a. They form at known meteorite impact sites.

b. They are formed when quartz grains are subjected to intense shock waves.

c. They are found in sediments associated with other mass extinctions.

d. They are glass-like particles that cool in air.

5. What is a monophyletic group?

a. a single branch on a phylogenetic tree

b. a major branch on the tree of life

c. a common ancestor and all of its descendants

d. species or lineages that share homologous traits

6. What is an outgroup?

a. a taxon that is closely related to a monophyletic group, but not part of it

b. a lineage that is distantly related to other lineages on a tree

c. the root of a tree (the common ancestor)

d. a trait that is not shared by members of a monophyletic group

7. Homology and homoplasy produce similar traits. What is the key difference?

a. homologous traits are more similar than traits due to homoplasy

b. homoplasy is much more common than homology

c. only homology results from evolution by natural selection

d. whether or not the traits were inherited from a common ancestor

8. What is a synapomorphy?

a. a shared trait that was present in a common ancestor

b. any homologous trait

c. a trait that is similar due to homology or homoplasy

d. a homologous trait that identifies a monophyletic group
9. Which of the following represents the most compelling argument that viruses are alive?

a. There is heritable variation and differential reproductive success among virions, so they evolve by natural selection.

b. In many environments, viruses outnumber cells (organisms).

c. As far as is known, they have been around as long as life has existed.

d. There are viruses that parasitize virtually every organism and cell type known.

e. You can kill them.

10. What type of therapy would prevent viral entry into host cells, in an infected person?

a) A drug that poisoned integrase—the enzyme responsible for the fusion of the virus and host cell.

b) Use of condoms, face masks, or other devices to prevent person-to-person transmission.

c) A drug that poisoned the enzyme responsible for copying the viral DNA.

d) A drug that coated one of the proteins that interact at the cell surface.

11. Some bacteriophages can switch from lysogenic to lytic growth. They usually do so when the cell that they are infecting begins to starve or die. Identify the most compelling adaptive hypothesis to explain this observation.

a. Switching to lytic growth allows the virion to be transmitted to other cells as well as daughters of the original cell, at the same time.

b. If the cell is under stress, its fitness will increase if it eliminates the viral “hitchhiker.”

c. The environment is deteriorating, so fitness is increased by attempting to infect a new host cell.

d. Under starvation conditions for the species it is parasitizing, the virus needs to begin parasitizing a different type of species.

12. Why are viruses defined as “obligate intracellular parasites?”

a. They can only replicate inside a host cell.

b. They have evolved multiple times, independently.

c. They live as “cells within cells.”

d. They kill their hosts.

13. What is the key difference between enveloped and non-enveloped viruses?

a. Enveloped viruses have an RNA genome; non-enveloped viruses have a DNA genome.

b. Enveloped viruses have a membrane-like layer around their capsid.

c. Non-enveloped viruses have a capsid; enveloped viruses do not.

d. Enveloped viruses parasitize animal cells; non-enveloped viruses parasitize plant and bacterial cells.

14. In enveloped viruses, what does the envelope consist of?

a. A phospholipid bilayer and membrane proteins from the host cell, along with viral proteins.

b. A continuous layer of viral proteins.

c. Host cell membrane (phospholipid bilayer plus host cell proteins)

d. Capsid proteins, imbedded in a membrane-like layer.

15. Compared to organisms, what is the single most outstanding aspect of viral diversity?

a. Variation in morphology (size and shape)

b. The nature of the particle’s exterior—enveloped or non-enveloped

c. Their life cycles—lytic or lysogenic

d. The nature of the genetic material

16. What is the key difference between budding and lysis, when viruses exit a cell?

a. Enveloped viruses take some host cell membrane with them; non-enveloped viruses rupture the host

cell membrane (and wall, if present).

b. Budding kills the host cell; lysis does not.

c. Lysis kills the host cell; budding does not.

d. Budding is slow; lysis is fast.

17. Why don’t antibiotics work against viruses?

a) They target bacterial enzymes, not viral enzymes.

b) Drug resistance evolves too quickly in viruses.

c) They can’t enter host cells.

d) They can’t be administered in high enough doses (without bad side effects) to be effective against large populations of tiny viruses.

18. What does it mean to say that bacteria and archaea are “metabolically diverse?”

a. As a group, they use a wide variety of compounds as sources of carbon and energy.

b. Cell size, shape, and motility vary a great deal among species.

c. As a group, they can live in virtually all environments, including extreme ones (e.g. hot, cold, salty, or high-pressure)

d. Certain species can clean up oil spills or other contaminated sites by detoxifying pollutants.

19. What is an extremophile?

a. The type of organism that researchers are looking for on other planets.

b. An organism that lives in association with black smokers.

c. An organism uses an electron donor other than sugar and an electron acceptor other than oxygen.

d. An organism that thrives in what we consider extreme physical conditions.

20. What are the two most fundamental requirements for life?

a. water and carbon

b. water and energy

c. chemical energy and carbon-based building blocks

d. water and oxygen

21. What is the difference between an autotroph and a heterotroph?

a. Autotrophs evolved prior to the evolution of heterotrophs.

b. Autotrophs produce chemical energy from light; heterotrophs get chemical energy from inorganic

compounds.

c. Autotrophs make their own food; heterotrophs obtain theirs from other organisms.

d. Heterotrophs eat autotrophs.

22. Earlier in the quarter, you were taught that meiosis is a process that precedes gamete formation. Which of the following statements is correct?

a. Mitosis is the basis of asexual reproduction—not gamete formation and sexual reproduction.

b. Meiosis only precedes gamete formation in animals and certain other lineages.

c. Meiosis precedes gamete formation in all eukaryotes.

d. Meiosis precedes gamete formation in species with alternation of generations.

23. When cells gain a chloroplast via secondary endosymbiosis, how many membranes does the resulting chloroplast have?

a. 1

b. 2

c. 3

d. 4

e. 5

24. Early land plant groups have large, long-lived gametophytes; groups that evolved later have tiny, short-lived gametophytes. What was the adaptive significance of this change?

a. It was part of the general “wet-to-dry” transition that occurred during land plant evolution.

b. Gametophytes are haploid. If a deleterious mutation occurs, the allele will be expressed in a long-lived gametophyte and quickly eliminated by natural selection. Thus, long-lived gametophytes were advantageous early in land plant evolution.

c. The reduction of the gametophyte phase made the evolution of pollen possible.

d. Nobody knows.

25. Which of the following statements is supported by the tree of major fungal groups?

a. The basidium and ascus are distinctive structures where meiosis occurs. They each evolved multiple times.

b. Sexual reproduction via fusion of hyphae and formation of a zygospore evolved at least twice.

c. Like most fungi, it is likely that the ancestors of fungi also had non-swimming gametes.

d. The ascomycetes are the most “advanced” or derived of all fungal lineages.

26. The oomycetes are protists that are closely related to brown algae but make a living by absorbing nutrients. They have mycelia-like bodies. What is the most likely explanation for their resemblance to fungi?

a. Convergent evolution

b. Reversal

c. Homology

d. Disruptive selection

27. In terms of their function, mushrooms, brackets, and puffballs are analogous to which structures in humans?

a. The gonads (testes or ovaries)

b. The stomach and upper reaches of the small intestine—the organs where extracellular digestion takes place.

c. The lower reaches of the small intestine—where nutrients are absorbed into the body after digestion.

d. The lungs, where oxygen and CO2 are exchanged with the environment

28. What is a yeast?

a. a spore-forming structure that develops when hyphae from different individuals fuse

b. a spore

c. a multicellular body made up of branching hyphae

d. a single cell within a hypha, separated from other cells by septa

29. What is a mycelium?

a. a spore-forming structure that develops when hyphae from different individuals fuse

b. a spore

c. a multicellular body made up of branching hyphae

d. a single cell within a hypha, separated from other cells by septa

30. What is a zygosporangium?

a. a spore-forming structure that develops when hyphae from different individuals fuse

b. a spore

c. a multicellular body made up of branching hyphae

d. a single cell within a hypha, separated from other cells by septa

31. What is mutualism?

a. an interaction between two species that increases fitness in both

b. a symbiotic relationship

c. an endosymbiotic relationship

d. an exchange of fitness benefits between individuals, separated in time

32. Draw out a general sketch of alternation of generations.
33. You have a flask with 4 x 109 bacterial cells in it and you want to plate between 5 and 50 cells on to a plate. How will you do this? Assume you have all of the necessary items to do the work.
