
BIOL 2108 OBJECTIVES

Note:  Other and similar objective questions can be found at www.campbellbiology.com
I would also recommend doing the pre-test, self test (also in your textbook), and chapter quizzes for each chapter.  

Chapter 22
1. What were the differences between Plato’s theory of idealism vs Aristotle’s scala naturae?

2. What is natural theology?

3. What is taxonomy and who is associated with this branch of biology?
4. Compare and contrast the differences in thought of Georges Cuvier, James Hutton, and Charles Lyell.
5. What were the 2 conclusions that Darwin made based on the observations of Hutton and Lyell?

6. Name and explain Jean Baptiste Lamarck’s 2 theories.

7. What observations did Charles Darwin make concerning the distribution of species during his voyage aboard the HMS Beagle?

8. Who came up with a similar theory concerning evolution about 15-20 years after Darwin?

9. Name 2 reasons why Darwin was able to convince people about evolution.

10.   What were the 2 main points Darwin made in The Origin of Species?

11.   What is “descent with modification?”

12.   Name and explain the 5 observations and 3 inferences based on Ernst Mayer’s dissection of Darwin’s logic.

13.   What is natural selection?

14.   What is artificial selection?
15.   What is the smallest unit that can evolve?

16.   Name and explain an example of natural selection.

17.   Compare and contrast anatomical, embryological, and molecular homology.

18.   What is a vestigial organ?

19.   Explain the concept of biogeography.

20.   Name and explain  3 forms of evidence for evolution based on the fossil record.

21.   Explain 2 flaws for Darwinism being “just a theory.”

Chapter 23
1. Why did Darwin have trouble gaining acceptance for the idea that natural selection is the main mechanism of evolutions?
2. What is population genetics?

3. What is modern synthesis and what 4 things does it emphasize?
4. Make sure you can explain the Hardy-Weinberg theorem and equation, and can explain the figures on page 448 (6th edition) and The Process of Science question p.463 (6th edition).  And make sure you know the equations.

5. What are the 5 assumptions of the Hardy Weinberg Theorem?

6. What is microevolution?

7. What are 4 causes of microevolution?  What are the 2 main causes?

8. What is genetic drift?  What 2 situations can allow genetic drift to have large effects?

9. Explain the bottleneck effect.

10. Explain the founder effect.

11. What is a polymorphic characteristic?
12. Describe gene diversity and nucleotide diversity in measuring gene variation.

13. What is geographic variation?

14. What is a cline and give and example.

15. How does mutation generate genetic variation?

16. How does sexual recombination generate genetic variation?

17. What is diploidy?  How does it preserve variation?

18. What is balanced polymorphism?

19. What is heterozygote advantage?  Give an example.

20. What is frequency dependent selection?  Give an example.

21. What is neutral variation?

22. What is Darwinian fitness?  What is relative fitness?  What is the relative fitness for a sterile plant or animal?

23. Compare and contrast directional, diversifying, and stabilizing selection. 
24. What is meant by the “two-fold disadvantage” of sex?  What are some advantages of sex?

25. What is sexual dimorphism?

26. Distinguish between intrasexual and intersexual selection.  Give an example of each.

27. Name and explain 4 reasons why natural selection cannot produce perfection.

Chapter 24

1. Define macroevolution.

2. Define speciation

3. What is the biological species concept?

4. What is the difference between a postzygotic and prezygotic barrier?

5. Name and explain 5 prezygotic barriers.  Give an example of each.

6. Name and explain 3 postzygotic barriers.  Give an example of each.

7. What are 2 limitations to the biological species concept?

8. Name and explain 4 alternative species concepts.

9. Name and explain 2 modes of speciation.

10. What situations increase the likelihood of allopatric speciation?

11. Explain a ring species.

12. What is adaptive radiation?

13. Explain 2 potential misunderstandings about allopatric speciation.

14. Explain how autopolyploidy and allopolyploidy contribute to sympatric speciation in plants.

15. Explain how sympatric speciation may occur in animals.

16. What is punctuated equilibrium?  Why do some scientists find this theory valid?

17. What is gradualistic equilibrium?

18. Explain how species can go from natural selection to macroevolution.

Chapter 25

1. What is phylogeny?

2. Name 6 different ways in which fossils form.

3. Describe 3 ways in which fossils can be dated.  Which method is used to date younger fossils?  

4. What is the difference between relative and absolute dating?

5. Name 4 coincidences involved in the discovery of a fossil.

6. What are the 4 eras?  How are they separated?  How are periods separated?  What are epochs?  What era are we in now?  Which is the dinosaur era?

7. Describe the effects of the formation and breakup of Pangaea.  What role might the breakup of Pangaea play in convergent evolution?

8. What may have caused the Permian mass extinction?  What were it’s effects?  When did this occur?

9. What is the main hypothesis as the cause of the Cretaceous mass extinction?  What evidence is in its favor?  When did this occur?  What were it’s effects?  What are some alternative theories?
10. Describe the binomial system of nomenclature.  Who came up with this system?  How should genus and species be written?

11. What is the order of hierarchial classification?

12. What is a cladogram?  What is the difference between monophyletic, paraphyletic and polyphyletic?

13. What is the difference between homology and analogy?  Give an example of each.  Give an example of convergent evolution.

14. What is a shared primitive character?  What is a shared derived character?

15. What is an outgroup comparison.  What type of organism would be the outgroup?  What type of organisms would be the ingroup?

16. What is phylocode?  Why do systematists want to use this to replace the Linnaean system?

17. How are scientists using DNA sequencing to classify organisms?

18. What is parsimony?

19. Why are some scientists considering using molecular clocks to classify organisms?

20. What is phylogenetic fuse?

Chapter 32

1. What are the 5 major characteristics that define animals?

2. Describe the stages of embryonic development.

3. How do homoeboxes and Hox genes regulate animal formation?

4. What type of organism is probably the ancestor to the animal kingdom?  When did it live?  What is this organism probably related to?

5. What is a grade?

6. Name and explain the 4 grade types and know the order from most inclusive to least inclusive. 

7. What is cephalization?  What type of animals are usually cephalized?

8. What are the 3 germ layers?  What structures do they develop into in animals?  Which group is diploblastic?  Triploblastic?

9. What are some functions of a coelem?

10. What are the differences in cleavage, coelom formation and blastopore fate of protostomes vs deuterostomes?

11.  (While I’m not going to ask you the phylums and classes for this test, I will for the next)

12. Why are some scientists considering moving some branches of the tree of the animal kingdom?  What type of analysis changed their minds?

13. What branches do scientists want to change?  Why were annelids thought to be closely related to arthropods?  Why is it believed annelids are closely related to mollusks?

14. Where do scientists want to place Platyhelminthes, Rotifera, and Nematoda?  Why?

15. What is important about the Ediacaran period?  During what era is this placed?  What conflicting information have scientists found in this period in regards to animals?

16. What occurred during the Cambrian explosion?  What are the 3 main hypothesis as to the cause?  What are some alternative theories?  Did any more evolution occur after this?

Chapter 33

1. What does parazoa mean?  What phylum is part of parazoa?  What organisms are in this group? 

2. Describe how sponges obtain nutrients.

3. Describe the anatomy of sponges and explain how they reproduce.

4. What are hermaphrodites?

5. What is a suspension feeder?

6. What does radiate mean?  What phylums are part of radiate?

7. Describe the general body plan for phylum Cnidaria.  How do they use tentacles and cnidocytes to capture prey?

8. Name the 3 classes in Cnidaria, give some general features of each class and give an example of each.

9. How does body plan relate to movement in Cnidaria? 

10. What type of organisms are in phylum Ctenophora?  What is cilia used for in these organisms?  What are colloblasts and how do they help these organisms obtain prey?

11. What are protostomes?  What 2 clades are part of the protostome clade?

12. What were urbiliatians?

13. For organisms placed in lophotrochozoa, most have coeloms.  For those that are aceolomates or pseudocoelomates, how did this occur?

14. What type of organisms are found in phylum Platyhelminthes?  What are some basic characteristics?

15. Name 4 classes of flatworms, state some general characteristics, and give an example of each.  Which class is parasitic?

16. State the general body plan of phylum Rotifera.

17. What is parthenogenesis?

18. What is a lophophore?  Name 3 lophophorate phylums and give some general characteristics and example of each.

19. Give some general characteristics of phylum Nemertea

20. What are the 3 main parts of a mollusk?  What is a radula.  What is a trochopore?

21. Name 3 classes in phylum Mollusca and give some general characteristics and and example of each.  What is torsion?  Which organism does it occur in?  What is different about the circulatory system of cephalopods in relation to other mollusks?  What type of respiratory pigment does this group have?

22. What type of organisms are in phylum Annelida?  What are some general characteristics?  What are metanephridia?  How is blood pumped through their bodies?  Describe 3 classes and give some general characteristics and example of each.

23. What is ecdysis?  What type of organisms are placed in ecdysozoa?
24. What organisms are found in phylum Nematoda?  Give some general characterics and examples.

25. What are some general characteristics of arthropods?  Describe their circulatory system. What are some advantages of an exoskeleton?  Disadvantages?  

26. Name 4 subphyla of Arthropoda.  Name some classes and examples that belong to each.  Give some general characteristics of each.  

27. Name 5 possible reasons there is more diversification among insects compared to more complex organisms.

28. What are the theories on the diversification between insects and plants?

29. What are some advantages of flight?  How might this have evolved?

30. What is the difference between incomplete and incomplete metamorphosis?  Give an example for each.

31. What are some general characteristics of insects?

32. What are some characteristics of crustaceans?  Name the 3 groups of crustaceans and give an example of each.

33. Explain some theories on how segmentation evolved due to Hox genes.  What are some theories about how many times segmentation occurred?  Which one seems to be the most plausible?  Why?

34. What phylums make up the deuterostome clade?

35. Give some general characteristics of echinoderms and give an example.  Why are they considered dueterostomes though their adult form appears radial?

Chapter 34

1. What are 4 features that characterize chordates?
2. Describe the organisms in subphylum urochordata.

3. Describe the organisms in subphylum cephalochordate.

4. How might urochordates evolved into cephalochordates?

5. What is a gnathostome?  What is an agnathan.

6. What organism belongs to class Hyxini? What are some general characteristics?

7. What organism belons to class Cephalaspidomorphi?  What are some general characteristics?

8. How do ostracoderms and conodonts provide a link between jawless and jawed vertebrates?

9. Give some general characteristics of class Chondrichthyes and give an example

10. What is the difference between oviparous, ovoviviparous and viviparous?

11. What is a cloaca?  What is a lateral line system?  What types of organisms have these?

12. What are some general characteristics of class Osteichthyes?  Name 3 classes, some general characteristics and an example of each.

13. What traits allowed for movement of organisms out of water onto land?

14. Give some general characteristics of class Amphibia.  Name 3 orders and give an example of each

15. What 3 classes are part of the amniote clade?  What are some adaptations for living on land?

16. What are 3 main groups of early amniotes and which classes did they evolve to?  What were the 2 branches of diapsids?

17. What are the classical and alternative views for classifying amniotes?

18. How did the evolution of reptiles occur?  When did dinosaurs become extinct?

19. What are some characteristics of reptiles?

20. Name 4 orders of reptiles and give an example of each.  How may have lizards survive the Cretaceous extinction?

21. What is the difference between endothermic and exothermic?

22. Name 2 reptilian features of birds.  

23. What are some adaptations that allow birds to fly?  What are ratites?  Why are they unable to fly?  What is an example?  What may have been early uses of wings? How did flight evolve?  What order do most birds belong to?
24. Give some general characteristics of birds.

25. Give some evidence that birds evolved from flightless feathered dinosaurs.

26. Give some characteristics of mammals.  How did they evolve?  

27. What are 3 groups of mammals?  Give some characteristics of each?  Which groups lays eggs?  How did marsupials and eutherians diverge?

28. What are some general characteristics of primates?  What is an opposable thumb?  What is a prehensile tail?  What is brachiation?
29. What are 2 subgoups of primates?  How did radiation of primates occur?

30. What is the difference between hominid and homonoid?

31. What are some misconceptions about human evolution?  What is mosaic evolution?

32. What are some major features of human evolution?  What does prognathic and bipedal mean?

33. Describe how early homonids evolved from genus Australopithicus to genus Homo (include the different species of each), and give some general characteristics of each genus and species.
34. What is an anatomically modern human?

35. Name 3 hypotheses for the origin of anatomically modern humans and explain 3 means of evidence of support of the replacement hypothesis.

Chapter 40

1. What are the levels of organization for animals?

2. Name the 4 types of tissues that can be found in animals.

3. Name 3 functions of epithelial tissue and describe how it can be classified.  

4. Name 2 functions of connective tissue.  Name 3 fibers and 2 cell types commonly found in connective tissue.

5. Name and describe 5 types of connective tissue.

6. What is the function of nervous tissue?

7. Name 3 types of muscles and tell where they are found and whether they are voluntary or involuntary.
8. How does body size affect interactions with the environment?

9. What is homeostasis?

10. What is the difference between negative and positive feedback?  Give an example of each.

11. What is the difference between basal metabolic rate and standard metabolic rate?

12. Give 1 hypothesis as to why smaller endotherms have higher metabolic rates than larger endotherms.

13. Give 1 hypothesis as to why endotherms have higher metabolic rates than ectotherms of comparable size.

Chapter 41

1. What 3 needs must be met in a diet

2. What is the difference between undernourishment, overnourishment, and malnourishment?

3. What are some benefits of fat hoarding?  Give an example where this is beneficial.

4. Name and describe the 4 essential nutrients?

5. What is the difference between water soluble and fat soluble vitamins?  Which vitamins are fat soluble?

6. What is the difference between carnivore, herbivore, and omnivore?  Give an example of each.

7. What is the difference between suspension feeders, substrate feeders, deposit feeders, fluid feeders, and bulk feeders?  Give an example of each.

8. Name and explain the 4 main stages of food processing.

9. What is the difference between intracellular and extracellular digestion?

10. Where does digestion begin?  Where does most hydrolysis occur?  Where does most absorbtion occur?

11. Where is salivary amylase produced?  What is its function?

12. What substances are found in saliva?  What are their functions?

13. What is the function of the epiglottis?

14. What is the function of the esophagus?  What type of epithelium is it composed of?

15. What substance keeps the pH of the stomach between 1-3?  What are it’s functions?  

16. What is the function of pepsin?  How is it activated?

17. Name 3 things that prevent self digestion of the stomach wall.

18. What 2 sphincters prevent reflux of acid into the small intestine and esophagus?

19. What is a bolus?  What is acid chime?  What is peristalsis?

20. What is the first 25 cm of the small intestine called?  
21. Name 3 enzymes that can be used to digest carbohydrates.  What type o carbohydrates can be absorbed?

22. Name 3 enzymes used to digest proteins.
23. What type of enzymes digest nucleic acids?

24. How is fat hydrolyzed?  Where is bile made?  Where is bile stored?  What hormone causes the release of bile?

25. How are nutrients absorbed?  What type of nutrients are absorbed?  How are fats absorbed?

26. How does the hepatic portal system work?

27. What is the function of gastrin?  What are enterogastrones?  What is the function of secretin?

28. What role does the pancreas play in nutrient digestion?

29. Name 2 functions of the large intestine.  What is feces?  What effects do bacteria living in the colon have?  What is the rectum?  What is the anus?
30. What is the cecum?  What organisms would you expect to have larger cecums?  What is the function of the appendix?

31. Name 3 structural adaptations associated with diet.

32. How is the length of the digestive tract correlated w/diet?

33. What effect do symbiotic microbe have on digestion in herbivores?

Chapter 42

1. Why is a circulatory system unnecessary for cnidarians?

2. What are the 3 components of a circulatory system?  What is the difference between a closed an open circulatory system?  

3. Describe the structures of the vertebrate cardiovascular system (heart chambers, arteries, veins, capillaries).

4. How does circulation occur in fish?  Describe their system.

5. Describe the circulatory system of amphibians.

6. Describe the circulatory system  of reptiles.

7. Describe the circulatory system of mammals.

8. What is the difference between double and single pump circulation?

9. Describe the flow of blood in the mammalian circulatory system.  Begin with the left ventricle and describe if blood is flowing to an artery, vein, capillary, and describe oxygen content, blood flow velocity, and pressure in each area.

10. Describe the cardiac cycle.

11. What is systole?  Diastole?  
12. How does stroke volume and heart rate related to cardiac output?  What do each of those terms mean?

13. What is the function of the AV valve?  Semilunar valve?  During what part of the cardiac cycle are each open?  Closed?

14. How is heart rhythm controlled?

15. Describe how and why blood is shunted in capillaries.

16. Describe how hydrostatic and colloid osmotic pressure relate to movement of water in capillaries and interstitial spaces.  Where is hydrostatic pressure highest?  Colloid osmotic pressure?

17. Name 2 functions of the lymphatic system.  What is the function of lymph nodes?

Note: I would recommend doing the following activities found on the CD-Rom or website:


Chapter 22

1. Web/CD How Do Environmental Changes Affect a Population?

2. Web/CD  What are the Patterns of Antibiotic Resistance?


Chapter 23

1. Web/CD How frequency of Alleles Be Calculated?

2. Web/CD Causes of Microevolution
3. Web/CD Genetic Variation from Sexual Reproduction (If you need to review meiosis)

4. Textbook question (p.463) under the heading The Process of Science.  You should be able to explain this problem.
Hardy Weinberg Link
http://users.rcn.com/jkimball.ma.ultranet/BiologyPages/H/Hardy_Weinberg.html
Article Link on Natural Selection and Beauty
http://www.mindship.org/moller.htm
Chapter 24

1. Web/CD Overview of Macroevolution

2. Web/CD How Do New Species Arise by Genetic Isolation?

3. Web/CD Allometric Growth

Chapter 25

1. Web/CD A Scrolling Geologic Time Scale
Websites on Continental Drift

http://www.ucmp.berkeley.edu/geology/anim1.html
http://volcano.und.edu/vwdocs/vwlessons/lessons/Pangea/Pangea2.html
Chapter 32


1.  Web/CD  Traditional Animal Phylogenetic Tree

Chapter 33

A Matching Game on Simple Organisms

http://www.quia.com/jg/3406.html
Chapter 40

1. Web/CD Overview of Animal Tissue

2. Web/CD Epithelial Tissue

3. Web/CD Connective Tissue

4. Web/CD Nervous Tissue

5. Web/CD Muscle Tissue

6. Web/CD Positive and Negative Feedback

Chapter 41
1. Web/CD Digestive System Function

2. Web/CD Hormonal Control of Digestion

Website on Digestive Organs and Hormones

http://arbl.cvmbs.colostate.edu/hbooks/pathphys/digestion/
http://arbl.cvmbs.colostate.edu/hbooks/pathphys/endocrine/gi/index.html
