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Biology

STUDY GUIDE FOR MODULE #1

       1.
Define the following terms. You will be expected to have them memorized for the test!


a.
Metabolism


b.
Anabolism


c.
Catabolism


d.
Photosynthesis


e.
Herbivores


f.
Carnivores


g.
Omnivores


h.
Producers.


i.
Consumers


j.
Decomposers.


k.
Autotrophs


l.
Heterotrops


m.
Receptors


n.
Asexual reproduction


o.
Sexual reproduction


p.
Inheritance


q.
Mutation


r.
Hypothesis


s.
Theory


t.
Scientific law


u.
Microorganisms

v.
Abiogenesis


w.
Prokaryotic cell


x.
Eukaryotic cell


y.
Species


z.
Taxonomy


aa.
Binomial nomenclature

      2.
What are the four criteria for life?

      3.
An organism is classified as a carnivore. Is it a heterotroph or autotroph? Is it a producer, consumer, or decomposer?

      4.
An organism has receptors on tentacles that come out of its head. If those tentacles were cut off in an accident, what life function would be most hampered?

      5.
A parent and two offspring are studied. Although there are many similarities between the parent and the offspring, there are also some differences. Do these organisms reproduce sexually or asexually?

      6.
What is wrong with the following statement?

"Science has proven that energy must always be conserved."

      7.
Briefly explain the scientific method.

       8.
Why does the story of spontaneous generation illustrate the limitations of science?

      9.
Where does the wise person place his or her faith:  science or the Bible?

     10.
Why is the theory of abiogenesis just another example of the idea of spontaneous generation?

     11.
Name the classification groups in our hierarchical classification scheme in order.

     12.
An organism is a multicellular consumer made of eukaryotic cells. To what kingdom does it belong?

     13.
If we were using the three-domain system of classification, in which domain would the organism in question #12 belong?

     14.
An organism is a single-celled consumer made of prokaryotic cells. To what kingdom does it belong?

     15.
If we were using the three-domain syste of classification, could you determine the domain of the organism in question #14? If so, give the domain. If not, give the possible domains in which it could be placed.

     16.
Us the biological key in the appendix to classify the organism pictured below (see book):
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STUDY GUIDE FOR MODULE #2

       1.
Define the following terms


a.
Pathogen


b.
Saprophyte


c.
Parasite


d.
Aerobic organism


e.
Anaerobic organism


f.
Steady state


g.
Exponential growth


h.
Logistic growth


i.
Conjugation


j.
Plasmid


k.
Transformation


l.
Transduction


m.
Endospore


n.
Strains.

       2.
Label all of the indicated structures on the bacterium below (see book):


a.


b.


c.


d.


e.


f.


g.


h.

       3.
Describe the functions of each of the components you labeled in problem #2.


a.


b.


c.


d.


e.


f.


g.


h.

       4.
What is the most popular means by which bacteria obtain food?

       5.
If a bacterium is parasitic, is it heterotrophic or autotrophic?

       6.
List the basic steps in asexual reproduction among bacteria.

      7.
A sample of food is dehydrated, which kills all of the bacteria. However, in a few days, bacteria-free water is added to the food in a bacteria-free environment. Nevertheless, microscopic investigations indicate that bacteria are in the food. How did the bacteria get there?

      8.
What kind of growth does a population of bacteria experience when just a few of them are placed in an environment rich with resources?

      9.
A population of bacteria experiences logistic growth. What can you say about the resources of their environment?

     10.
Even though genetic recombination among bacteria does not result in offspring, it can significantly affect the growth of the population. Why?

     11.
What are the technical names of the three common bacterial shapes?

     12.
A bacterium is heterotrophic and Gram-negative. To what phylum and class does it belong?

     13.
A spirillum bacterium is Gram-positive. To what phylum and class does it belong?

     14.
A bacterium has no cell wall. To what phylum and class does it belong?

     15.
A bacterium lives in boiling-hot water. To what phylum and class does it most likely belong?

     16.
In the six-kingdom classification system, what replaces kingdom Monera?

     17.
What conditions are ideal for most bacteria to grow and reproduce?

     18.
What methods exist for reducing the chance of bacterial contamination of food?
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Study Guide for Module #3

1.  Give definitions for the following terms:


a.
pseudopod


b.
nucleus


c.
vacuole


d.
ectoplasm


e.
endoplasm


f.
flagellate


g.
pellicle


h.
chloroplast


i.
chlorophyll


j.
eyespot


k.
symbiosis


l.
mutualism


m.
commensalism


n.
parasitism


o.
cilia


p.
spore


q.
plankton


r.
zooplankton


s.
phytoplankton


t.
thallus


u.
cellulose


v.
holdfast


w.
sessile colony

2.
Study the images of the organisms found in Figure 3.1. You will be expected to be able to place each of these organisms into the correct subkingdom and phylum by just looking at its picture. On the test, you will have a list of the subkingdoms and phyla; you will simply have to match them to the picture.

3.
Which of the following genera contain organisms with chloroplasts?  Amoeba, Euglena, Paramecium, Spirogyra
4.
What is the function of a contractile vacuole? What is the difference between this and a food vacuole?

5.
What is the difference between endoplasm and ectoplasm?

6.
The amoeba and euglena each have different means of locomotion. How are they difference? How are they similar.

7.
Name at least three pathogenic organisms from kingdom Protista.

8.
For each phyla below, list the means of locomotion employed by the organisms in that phyla:  Sarcodina, Mastigophora, Ciliophora.

9.
What are the main features that separate organisms into phylum Sporozoa?

10.
A tapeworm is a parasite that feeds on the nutrients which the host eats, depriving the host of that nutrition. Trichonympha is a mastigophorite that lives in the gut of a termite, helping break down chemicals that the termite cannot break down on its own. Name the specific kind of symbiosis in each of these situations.

11.
Why do the ciliates have two nuclei (plural of nucleus)? What is the purpose of each?

12.
What is the difference between the conjugation that occurs between paramecia and the conjugation that occurs between bacteria?

13.
Two microorganism groups are studied. In the first group, the organisms form hard shells around themselves when exposed to life-threatening conditions. If not exposed to those conditions, however, these organisms never die from hard shells. The second group form hard shells around themselves as a natural part of their life cycle. Which group would be classified as coming from phylum Sporozoa?

14.
What is unique about the way a euglena obtains food?

15.
Which phylum (see list in question #2) contains the organisms responsible for most of the photosynthesis that occurs on earth? What generic term is used to refer to these organisms?

16.
Give the main function of each of the organelles listed on the left below.  Also, choose from the list on the right at least one phylum that has organisms which possess the organelle.

	Organelle
	Phylum

	Food vacuole
	Sarcodina

	Contractile vacuole
	Mastigophora

	Flagellum
	Ciliophora

	Pellicle
	Sporozoa

	Chloroplast
	Chlorophyta

	Eyespot
	Chrysophyta

	Cilia
	Pyrrophyta

	Nucleus
	Phaeophyta

	Oral groove
	Rhodophyta


17.
What are large deposits of diatom remains called? List two uses of these deposits.

18.
What is a red tide?

19.
What two phyla principally contain macroscopic algae?

20.
What substance produced by members of phylum Phaeophyta is useful for thickening ice cream, pudding, salad dressing, and jelly beans?

Study Guide Module #4: Kingdom Fungi

1. Define the following terms:

a. Extracellular 


b. Mycelium


c. Hypha


d. Rhizoid 


e. Aerial hypha 


f. Sporophore


g. Stolon


h. Haustorium


i. Chitin


j. Membrane


k. Fermentation


l. Zygospore


m. Zygote 


n. Antibiotic

2. Which of the following characteristics or structures exist for the vast majority of fungi? Which are present in only a few species?  Circle the ones in the majority, and underline the ones in the few.

extracellular digestion sporangiophores

motile spores

stolons

mycelia

septate hyphae

chitin

hyphae

cells

caps and stalks 

haustoria

rhizoid hyphae

3. Some biologists say that a mushroom is much like an iceberg, because only about 10% of an iceberg is visible from the surface of the ocean. What do they mean

4. What is the difference between septate and nonseptate hyphae? 

5. What is the function of the following specialized hyphae?

rhizoid hyphae 

stolon  

sporoform 

haustorium

6. Of the hyphae listed in question 5, which are aerial? 

7. What is the difference between a sporangiophore and a conidiophore?_

8. Give the main characteristic associated with each of the phyla of kingdom Fungi: 

Basidiomycota: 

Ascomycota:

Zygomycota: 

Chytridiomycota:

Deuteromycota: 

Myxomycota: 

9. Describe each of the stages (in chronological order) associated with the life cycle of a mushroom, starting with the formation of a mycelium. 

10. What is the main difference between shelf fungi, puffballs, and mushrooms? 

11. What is an alternate host? List a type of fungus that uses one

12. What type of fungus is best known for fermentation? To which phylum does it belong? 

13. How is budding different from the asexual reproduction in bacteria? 

14. Name at least two pathogenic fungi and the maladies that they cause. 

15. Describe the three ways a bread mold can reproduce. In each case, specify whether the reproduction is sexual or asexual. 

16. What puts a fungus into phylum Deuteromycota? 

17. What can happen when an antibiotic is used too much? 

18. Name the genus of the fungus that produces penicillin. 

19. When a slime mold is a plasmodium, it resembles organisms from what kingdom? 

20. What is the easiest way to get rid of slime molds? 

21. What are the two major forms of mutualism in which fungi participate? Describe each relationship and the job of each participant in that relationship. 

22. What is a soredium? 
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STUDY  GUIDE  FOR  MODULE #5

1. Define the following terms:

a. Matter

b. Model

c. Element

d. Molecules

e. Physical change

f. Chemical change

g. Phase

h. Diffusion

i. Concentration

j. Semipermeable membrane

k. Osmosis

l. Catalyst

m. Organic molecule

n. Biosynthesis

o. Isomers

p. Monosaccharides

q. Disaccharides

r. Polysaccharides

s. Dehydration reaction

t. Hydrolysis

u. Hydrophobic

v. Saturated fat

w. Unsaturated fat

x. Peptide bond

y. Hydrogen bond

2. Describe where the protons, neutrons, and electrons are in an atom.

3. What determines the vast majority of characteristics in an atom?

4. What does the number after an atom’s name signify?

5. What is the difference between an element and an atom?

6. How many electrons are in an atom that has 32 protons?

7. How many atoms (total) are in a molecule of C3H8O? What atoms are present and how many of

each atom?

8. Identify the following as an atom, element, or molecule:

a. H2CO3 

b. nitrogen-14  

c. P

9. If you add energy to the molecules of a liquid, will it turn into a gas or a solid?

10. A chemist wants to study diffusion. Should a semipermeable membrane be used?

11. Two solutions of different solute concentration are separated by a membrane. After a while, the water levels of the two solutions change. Has osmosis or diffusion taken place? What kind of membrane is being used?

12. Consider the following chemical reaction:

N2 + 3H2 ( 2NH3

a. What are the reactants?

b. What are the products?

c. How many molecules of H2 are used in the reaction?

13. What is the chemical equation for photosynthesis? What 4 things are necessary for a plant to carry out photosynthesis?

14. Other than using a catalyst, how can a reaction be sped up?

15. Which of the following is a carbohydrate?

a. NH3         b. CO2       c. C2H4O        d. C5H10O5           e. C3H8O3

16. What kind of reaction is used for building disaccharides, polysaccharides, fats, and proteins? What kind of reaction can break these substances down?

17. Which of the following is an acid?
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18. Describe the pH scale and what it measures.

19. What are the basic building blocks of proteins, lipids, and polysaccharides?

20. If two proteins contain the same type and number of amino acids, but the order in which they link up is different, are the properties of the two proteins the same?

21. What are enzymes, and for what purpose are they usually used?

22. What is the “lock and key” theory of enzyme action?

23. What are the basic parts of a nucleotide?

24. How does DNA store information?

25. What holds the two helixes in a DNA molecule together?
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STUDY GUIDE FOR MODULE 6

1.
Define the following terms:


a.
Absorption


b.
Digestion


c.
Respiration


d.
Excretion


e.
Egestion


f.
Secretion


g.
Homeostasis


h.
Reproduction


i.
Cytology


j.
Cell wall


k.
Middle lamella


l.
Plasma membrane


m.
Cytoplasm


n.
Ions


o.
Cytoplasmic streaming


p.
Mitochondria


q.
Lysosome

‘
r.
Ribosomes


s.
Endoplasmic reticulum


t.
Rough ER


u.
Smooth ER


v.
Golgi
bodies


w.
Leucoplasts


x.
Chromoplasts


y.
Central vacuole


z.
Waste vacuoles


aa.
Phagocytosis


bb.
Phagocytic vacuole


cc.
Pinocytic vesicle


dd.
Secretion vesicle


ee.
Microtubules


ff.
Nuclear membrane


gg.
Chromatin


hh.
Cytoskeleton


ii.
Microfilaments


jj.
Intermediate filaments


kk.
Phospholipid


ll.
Passive transport


mm.
Active transport


nn.
Isotonic solution


oo.
Hypertonic solution


pp.
Plasmolysis


qq.
Cytolysis


rr.
Hypotonic solution


ss.
Activation energy

2.
Name the organelles that play a role in biosynthesis.

3.
What helps the cell hold its shape if it does not have a cell wall?

4.
How does a plant cell fight osmosis in a hypotonic solution?

5.
A cell contains centrioles and lysosomes. Is it a plant or animal cell?

6.
What organelles are involved in secretion? Don’t worry about the biosynthesis necessary to get the secretion product. Just deal with the process after the product is made.

7.
What things in the cells (not just organelles, but anything we have studied) deal with the cellular movement?

8.
What are the 11 major tasks cells must perform?

9.
What is the plasma membrane made of?

10.
What is the difference between a phospholipid and a regular lipid?

11.
What makes it possible for the plasma membrane to self-assemble?

12.
A cell begins running low on food, and its energy output decreases by 20%. What kind of plasma membrane transport (active or passive) is affected?

13.
Indentify the structures pointed out below (refer to book for diagram):


a.



b.



c.



d.



e.



f.



g.


14.
If a cell dies by implosion, what kind of solution (isotonic, hypertonic, or hypotonic) was it in?

15.
List the four stages of aerobic cellular respiration in the order in which they occur. In addition, note the net number of ATPS that are made in each step.

16.
What is ATP’s purpose in the cell?

17.
If a cell has no oxygen, what stage(s) of aerobic cellular respiration can still run? How many ATPs can it make from a molecule of glucose?

18.
A scientist determines a means to extract all ADP from a cell. Why will this kill the cell?

19.
What organelle is responsible for breaking polysaccharides into monosaccharides?
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STUDY GUIDE MODULE 7

1. Define the following terms:

a.
Genetics – 

b.
Genetic factors - 

c.
Environmental factors - 

d.
Spiritual factors - 

e.
Gene – 

f.
Messenger RNA – 

g.
Anticodon – 

h.
Codon – 

i.
Chromosome – 

j.
Mitosis – 

k.
Interphase – 

l.
Centromere – 

m.
Mother cell – 

n.
Karyotype – 

o.
Diploid cell – 

p.
Haploid cell – 

q.
Diploid number – 

r.
Haploid number – 

s.
Meiosis – 

t.
Gametes – 

u.
Virus – 

v.
Antibodies – 

w.
Vaccine – 

2. A DNA strand has the following sequence of nucleotides:  guanine, cytosine, adenine, adenine, thymine, guanine.

a.
What will the mRNA sequence be?

b.
How many amino acids will the mRNA code for?

c.
How many codons will the mRNA have?

d.
What are the anticodons on the tRNAs that will bond to the mRNA?

3. Fill in the blanks:

a._____________
          b._____________

DNA 



RNA  



Protein

4. An RNA strand has an anticodon. Is it tRNA or mRNA?

5. Protein synthesis is occurring in a ribosome. Is this a part of transcription or translation?

6. Suppose scientists determine that a set of genes is significantly more prevalent in murderers than in the population at large. Would that mean that murderers are not at fault for what they do? Why or why not?

7. If you look under a microscope and see distinct chromosomes in a cell, is the cell in interphase? Why or why not?

8. List (in order) the four stages of mitosis.

9. Identify the state of mitosis for each of the following pictures:  (see book)

a.

b.

c.

d.

10. The diploid number of a cell is 16. What is its haploid number?

11. The haploid number of a cell is 9. What is its diploid number?

12. What is the difference between a gamete and a regular animal cell?

13. List (in order) all of the stages of meiosis.

14. Which is closer to mitosis:  meiosis I or meiosis II?

15. A single cell with seven pairs of homologous chromosomes goes through meiosis I. How many cells result at the end of meiosis I? How many chromosomes exist in each cell? Are the chromosomes in each cell duplicated or not?

16. Four cells that originally (prior to meiosis I) had seven pairs of homologous chromosomes go through meiosis II. How many cells result? How many (total) chromosomes exist in each cell? Are the chromosomes in each cell duplicated or not?

17. What are gametes produced in male animals called? What are gametes produced in female animals called?

18. How many useful gametes are produced in the meiosis of male animals? What about female animals?

19. What is the difference between a polar body and an egg?

20. Which gamete can move on its own:  the male gamete or the female gamete?

21. What is the purpose of the lytic pathway?

22. If a virus uses DNA as its genetic material, is it alive? Why or why not?

23. A person decides to wait until he contracts measles before getting the vaccine. What is wrong with this strategy?
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STUDY GUIDE MODULE 7

1. Define the following terms:

a.
Genetics – 

b.
Genetic factors - 

c.
Environmental factors - 

d.
Spiritual factors - 

e.
Gene – 

f.
Messenger RNA – 

g.
Anticodon – 

h.
Codon – 

i.
Chromosome – 

j.
Mitosis – 

k.
Interphase – 

l.
Centromere – 

m.
Mother cell – 

n.
Karyotype – 

o.
Diploid cell – 

p.
Haploid cell – 

q.
Diploid number – 

r.
Haploid number – 

s.
Meiosis – 

t.
Gametes – 

u.
Virus – 

v.
Antibodies – 

w.
Vaccine – 

2. A DNA strand has the following sequence of nucleotides:  guanine, cytosine, adenine, adenine, thymine, guanine.

a.
What will the mRNA sequence be?

b.
How many amino acids will the mRNA code for?

c.
How many codons will the mRNA have?

d.
What are the anticodons on the tRNAs that will bond to the mRNA?

3. Fill in the blanks:

a._____________
          b._____________

DNA 



RNA  



Protein

4. An RNA strand has an anticodon. Is it tRNA or mRNA?

5. Protein synthesis is occurring in a ribosome. Is this a part of transcription or translation?

6. Suppose scientists determine that a set of genes is significantly more prevalent in murderers than in the population at large. Would that mean that murderers are not at fault for what they do? Why or why not?

7. If you look under a microscope and see distinct chromosomes in a cell, is the cell in interphase? Why or why not?

8. List (in order) the four stages of mitosis.

9. Identify the state of mitosis for each of the following pictures:  (see book)

a.

b.

c.

d.

10. The diploid number of a cell is 16. What is its haploid number?

11. The haploid number of a cell is 9. What is its diploid number?

12. What is the difference between a gamete and a regular animal cell?

13. List (in order) all of the stages of meiosis.

14. Which is closer to mitosis:  meiosis I or meiosis II?

15. A single cell with seven pairs of homologous chromosomes goes through meiosis I. How many cells result at the end of meiosis I? How many chromosomes exist in each cell? Are the chromosomes in each cell duplicated or not?

16. Four cells that originally (prior to meiosis I) had seven pairs of homologous chromosomes go through meiosis II. How many cells result? How many (total) chromosomes exist in each cell? Are the chromosomes in each cell duplicated or not?

17. What are gametes produced in male animals called? What are gametes produced in female animals called?

18. How many useful gametes are produced in the meiosis of male animals? What about female animals?

19. What is the difference between a polar body and an egg?

20. Which gamete can move on its own:  the male gamete or the female gamete?

21. What is the purpose of the lytic pathway?

22. If a virus uses DNA as its genetic material, is it alive? Why or why not?

23. A person decides to wait until he contracts measles before getting the vaccine. What is wrong with this strategy?
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STUDY GUIDE FOR MODULE #9

1.
Define the following terms:


a.
The immutability of species - 


b.
Microevolution – 


c.
Macroevolution – 


d.
Strata – 


e.
Fossils – 


f.
Paleontology – 


g.
Structural homology – 
2.
Where did Darwin do most of the work which led to his hypothesis of evolution?

3.
Did Darwin ever recant his scientific beliefs?
4.
What was the main idea that Thomas Malthus’s work gave to Darwin?
5.
What was the main idea that Sir Charles Lyell’s work gave to Darwin?
6.
What age-old concept was Darwin able to dispel with his research?
7.
Suppose a herd of horses were living in an area where food near the ground was scarce but there was plenty of food in the trees. If, after several generation, the horses gave rise to giraffes that could easily reach the food in the trees, would this be an example of microevolution or macroevolution?
8.
Consider a fish population that is trying to survive under conditions of extremely cold water. If, over several generations, the fish develop thicker fat layers under their skin for better insulation, is this an example of microevolution or macroevolution?
9.
From a genetic point of view, what is the main difference between microevolution and macroevolution?
10.
In this module, we studied four main sets of data:  the geological column, the fossil record, structural homology, and molecular biology. For each set of data, indicate whether it is evidence for or against macroevolution or if it is inconclusive. Briefly explain why.
11.
Name two creatures that macroevolutionists claim are intermediate links and why they are not really intermediate links.
12.
What is the Cambrian Explosion? Why is it a problem for macroevolution?
13.
What are four ways a bacterium can become resistant to an antibiotic?
14.
If a bacterium has a mutation that makes it resistant to an antibiotic, does information get added to its genetic code?

15.
Consider the following amino acid sequences that make up a small portion of a protein:


a.
Gly-Ile-Gly-Gly-Arg-His-Gly-Gly-Glu(NH2)-Glu-Glu(NH2)-Lys-Lys-Lys


b.
Gly-Leu-Phe-Gly-Arg-Lys-Ser-Gly-Glu(NH2)-Gly-Glu(NH2)-Ala-Arg-Lys


c.
Leu-Ile-Gly-Gly-Arg-His-Ser-Gly-Glu(NH2)-Ala-Glu(NH2)-Arg-Arg-Arg

Which protein would you expect to be the most similar to a protein with the following subset of amino acides?

Gly-Ile-Phe-Gly-Arg-His-Ser-Gly-Glu(NH2)-Ala-Glu(NH2)-Arg-Arg-Lys
16.
Based on macroevolutionary assumptions, which organism’s cytochrome C should most resemble that of a yeast:  a kangaroo or a bacterium?
17.
What main problem with Darwin’s hypothesis did neo-Darwinism hope to solve?
18.
What problem with Darwin’s hypothesis did punctuated equilibrium attempt to solve?
19.
How would an adherent to punctuated equilibrium explain the lack of intermediate links in the fossil record?
20.
What problems mentioned in this moedule still exist for those who believe in punctuated equilibrium?
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STUDY GUIDE FOR MODULE #10

1.
Define the following terms:


a.
Ecology – 


b.
Population – 


c.
Community – 


d.
Ecosystem – 


e.
Biome – 


f.
Primary consumer – 


g.
 Secondary consumer – 


h.
Tertiary consumer – 


i.
Ecological pyramid – 


j.
Biomass – 


k.
Transpiration – 


l.
Watershed – 


m.
Greenhouse effect – 
2.
When fruits or vegetables are imported into the U.S. from a foreign country, they are always very closely inspected for insects, even though the vast majority of insects are not really harmful. Why is this inspection done?
3.
For the following abbreviated food web (see book), list all possible trophic levels for each organism.
4.
Consider the following ecological pyramid:

a. Which two trophic levels have the greatest disparity in biomass?
b. Between which two trophic levels is the smallest amount of energy wasted?
5.
Name the participants in the three new symbiotic relationships that we learned in this module. Briefly describe the roles of each participant.
6.
What fundamental assumption of macroevolution does mutualism seem to contradict?

7.
In the water cycle of an ocean shore ecosystem, more water evaporates from the ocean than falls back into the ocean in the form of rain. Why doesn’t the ocean lose water?
8.
What does the water cycle accomplish besides balancing the water in an ecosystem?
9.
What is the possible consequence if deforestation occurs in a watershed?
10.
What is the principal means by which oxygen is taken from the air? What is the principal means by which it is restored to the air?
11.
Name the other ways that oxygen is removed from the air.
12.
Name the other ways that oxygen is replenished in the air.
13.
Name the ways in which carbon dioxide is removed from the air.
14.
Name the ways in which carbon dioxide is replenished in the air.
15.
What human activity worries those who think that global warming is a problem?
16.
Is human-produced global warming occurring now?
17.
What is nitrogen fixation? What type of organisms perform it?
18.
What two ways does the nitrogen in organisms get put back into the environment?
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STUDY GUIDE FOR MODULE #11

1.
Define the following terms:


a.
Invertebrates - 


b.
Vertebrates - 


c.
Spherical symmetry - 


d.
Radial symmetry - 


e.
Bilateral symmetry - 


f.
Epidermis - 


g.
Mesenchyme - 


h.
Collar cells - 


i.
Amoebocytes - 


j.
Gemmule - 


k.
Polyp - 


l.
Medusa - 


m.
Epithelium - 


n.
Mesoglea - 


o.
Nematocytsts - 


p.
Testes - 


q.
Ovaries - 


r.
Anterior end - 


s.
Posterior end - 


t.
Circulatory system - 


u.
Nervous system - 


v.
Ganglia - 


w.
Hermaphroditic - 


x.
Regeneration - 


y.
Mantle - 


z.
Shell - 


aa.
Visceral hump - 


bb.
Foot - 


cc.
Radula - 


dd.
Univalve - 


ee.
Bivalve – 
2.
Do the vast majority of animals have backbones?
3.
Determine the symmetry of the following organisms (see book):


a.



b.



c.



d.
4.
How do sponges get their prey?
5.
If a sponge is soft, does it contain spicules or sponging? What purpose do these substances serve in a sponge?

6.
What is the predominant mode of asexual reproduction in a sponge?
7.
What roles do amoebocytes play in the anatomy of a sponge?
8.
When does a sponge produce gemmules?
9.
What is the difference between the nematocysts of a hydra and those of a sea anemone?
10.
Why do cnidarians not need respiratory or excretory systems?
11.
Some biology books say that jellyfish live “dual lives.” Why?
12.
If a jellyfish reproduces sexually, what form is it in?
13.
What is another name for a large coral colony?
14.
Name all of the structures in the diagram below (see book):


a.



b.



c.



d.



e.



f.



g.



h.



i.



j.



k.



l.



m.



n.



o.



p.


15.
What benefits do earthworms give the plants in the soil that they inhabit?
16.
If you pick up two earthworms and the first feels very slimy near the clitellum and the second does not, what can you conclude about the first earthworm?
17.
What similarities exist between the hydra’s sexual reproduction and the earthworm’s? What differences exist?
18.
What will happen to an earthworm if its cuticle gets dry?
19.
Why don’t planarians need circulatory systems?
20.
If a flatworm has no complex nervous or digestive systems, is it most likely free-living or parasitic?
21.
What is the main mode of asexual reproduction in a planarian?

22.
Place each organism in one of the following phyla:  Porifera, Cnidaria, Annelida, Mollusca, Platyhelminthes


a.
sea anemone


b.
clam


c.
sponge


d.
flatworm


e.
segmented worm
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STUDY GUIDE TO MODULE #12

1.
Define the following terms:


a.
Exoskeleton - 


b.
Molt – 


c.
Thorax – 


d.
Abdomen – 


e.
Cephalothorax – 


f.
Compound eye – 


g.
Simple eye – 


h.
Open circulatory system – 


i.
Statocyst – 


j.
Gonad – 


k.
Complete metamorphosis – 


l.
Incomplete metamorphosis – 
2.
Name the five common characteristics among the arthropods.

3.
Identify the structures in the following diagram (see book):

a.



b.



c.



d.


e.



f.


g.



h.



i.



j.


4.
Identify the organs in the following diagram (see book):


a.



b.



c.



d.



e.



f.



g.



h.



i.



j.



k.



l.



m.



n.


5.
Explain the flow of blood in a crayfish, starting from the pericardial sinus.

6.
What purpose does the green gland serve?
7.
What structures (besides the gills and gill chamber) are vitally important for respiration in a crayfish?

8.
What happens when a crayfish loses a limb?
9.
Where do the fertilized eggs of a crayfish go?
10.
Why do arthropods molt?
11.
What two appendages are responsible for taste and touch in a crayfish?
12.
What five characteristics set arachnids apart from the other arthropods?
13.
What are the three basic types of webs that spiders spin?
14.
Do all spiders use their silk to spin webs?
15.
Why are the spider’s lungs called book lungs?
16.
What four characteristics set insects apart from the other arthropods?
17.
Why don’t insects have respiratory systems?
18.
If an insect goes through a pupa stage, does it perform complete metamorphosis or incomplete metamorphosis?
19.
What four types of wings exist among insects?
20.
For each letter below, indicate the order of insects being described:


a.
Insects with two leather-like wings and two membranous wings


b.
Social insects with membranous wings


c.
Insects with two membranous wings and two membranous balancers


d.
Insects with two horny wings and two membranous wings.


e.
Insects with scaled wings

Name:  
Date:  
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STUDY GUIDE FOR MODULE #13

1.
Define the following terms:


a.
Vertebrae - 


b.
Notochord - 


c.
Endoskeleton – 


d.
Bone marrow – 


e.
Axial skeleton – 


f.
Appendicular skeleton – 


g.
Closed circulatory system – 


h.
Arteries – 


i.
Capillaries – 


j.
Veins – 


k.
Olfactory lobes – 


l.
Cerebrum – 


m.
Optic lobes – 


n.
Cerebellum – 


o.
Medulla oblongata – 


p.
Internal fertilization – 


q.
External fertilization – 


r.
Oviparous development – 


s.
Ovoviviparous development – 


t.
Viviparous development – 


u.
Anadromous – 


v.
Bile – 


w.
Atrium – 


x.
Ventricle – 


y.
Ectothermic – 


z.
Hibernation – 
2.
Assign the following creatures to one of these classifications:  subphylum Urochordate, subphylum Cephalochordate, class Agnatha, class Chondrichthyes, class Osteichthyes, class Amphibia.


a.
Frog:  


b.
Shark:  


c.
Lancelet:  


d.
Carp:  


e.
Sea squirt:  


f.
Lamprey eel:  

3.
What do sea squirts, lampreys, and amphibians have in common?
4.
What is the difference between cartilage and bone?
5.
You see a blood vessel from a creature. You have no idea what creature and you have no idea where it came from. You do notice, however, that the blood vessel wall is very thin. What kind of blood vessel is this?
6.
What do red blood cells do?
7.
What protein gives red blood cells their color?
8.
Frogs and toads are quite uncoordinated. They move their muscles in a very jerky manner. Which brain lobe is small in amphibians?
9.
An owl has very sensitive vision. Which brain lobes are larger in the owl compared to the “average” vertebrate?
10.
A creature reproduces when the female receives sperm from the male and then lays an egg which hatches. Is fertilization internal or external? What kind of development is this?
11.
Which has the most inflexible skeleton:  a ray, a lamprey, or a salmon?
12.
What do Atlantic salmon and many lampreys have in common?
13.
What is the shark’s most sensitive means of finding prey?
14.
What function does the lateral line perform in sharks and bony fish?

15.
What function do the dorsal fins perform in both sharks and bony fish? What function does the anterior dorsal fin play only in bony fish?
16.
What is the major difference between the tail of a ray and the tail of a skate?
17.
Identify the structures in this figure (see book):


a.



b.



c.



d.



e.



f.



g.



h.



i.



j.



k.



l.



m.



n.


18.
Describe the basic function of each organ in problem #17.


a.



b.



c.



d.



e.



f.



g.



h.



i.



j.



k.



l.



m.



n.


19.
Identify the structures in this figure (see book):


a.



b.



c.



d.



e.



f.



g.



h.



i.



j.


20.
Of the structures listed in problem 19, which are veins, which are arteries, and which are neither?
21.
List the six common characteristics of amphibians.
22.
What is the difference between a toad and a frog?
24. For most amphibians, what is the major respiratory organ?
Name:  
Date:  
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STUDY GUDE FOR MODULE #14

1.
Define the following terms:


a.
Botany – 


b.
Perennial plants – 


c.
Annual plants – 


d.
Biennial plants – 


e.
Vegetative organs – 


f.
Reproductive plant organs – 


g.
Undifferentiated cells – 


h.
Xylem – 


i.
Phloem – 


j.
Leaf mosaic – 


k.
Leaf margin – 


l.
Deciduous plant – 


m.
Girdling – 


n.
Alternation of generations – 


o.
Dominant generation – 


p.
Pollen
-



q.
Cotyledon – 
2.
If a portion of a plant is producing new cells, what type of plant tissue will be in that region?
3.
What do we call the structure that attaches the blade of the leaf to the stem?
4.
Identify the leaf mosaics in the pictures below (see book):


a.



b.


c.

5.
Determine the shape, margin, and venation of the following leaves (see book):


a.



b.



c.



d.



e.



f.
7.
What controls the opening and closing of the stomata on a leaf?
8.
Why is the bottom of a leaf typically a lighter shade of green than the top of the leaf?
9.
Name two types of pigments that cause leaves to be a color other than green.

10.
If a tree has no abscission layer, will it be deciduous?
11.
Where is the abscission layer?
12.
Name the four regions of a root. Which region contains undifferentiated cells?

13.
State which of the following stem cross sections came from a monocot and which came from a dicot (see book):


a.



b.
14.
What allows woody stems to have no limits to their growth, unlike herbaceous stems?
15.
What is the function of vascular cambium?
16.
If a stem has cork cambium, is it woody or herbaceous?
17.
What kind of vascular tissue makes up most of the wood in a woody stem? What kind of vascular tissue is found in the inner bark of a woody stem?
18.
What is the dominant generation in the moss life cycle? Is it haploid or diploid?
19.
A fern has antheridia and archegonia. Which part of the fern life cycle is it in? Is this the dominant generation?
20.
Why are plants from phylum Bryophyta relatively small?
21.
If a 15-foot tall plant has a root system that goes four feet deep, is it a fibrous or taproot system?
22.
What are the male and female reproductive organs in a tree from phylum Coniferophyta?
23.
What is fundamental difference between monocots and dicots?
24.
Name another difference between monocots and dicots.
25.
A plant produces seed cones and pollen cones. Is it vascular? To what phylum (of the ones that we discussed) does it belong?
26.
A plant produces flowers. To what phylum does it belong?

Name:  
Date:  
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STUDY GUDE FOR MODULE #15

1.  Define the following terms:


a. Physiology – 


b. Nastic movement – 


c. Pore spaces – 


d. Loam – 


e. Cohesion – 


f. Translocation – 


g. Hormones – 


h. Phototropism – 


i. Gravitropism – 


j. Thigmotropism – 

k. Perfect flowers – 


l. Imperfect flowers – 


m. Pollination – 


n. Double fertilization – 


o. Seed – 


p. Fruit – 
2. Name the four processes for which plants require water. Which of these processes can be neglected for a short amount of time?
3. A biologist studies two plants.  The flowers of the first plant open each morning and close each night.  The second plant’s flowers stay open all the time.  However, if the plant is places so that one of its sides is in the shade and the other is in the sunlight, the plant will eventually grow so that all of its leaves point towards the sunlight.  Which plant is using nastic movement and which is using phototropism?
4. Briefly describe the cohesion-tension theory of water transport in plants.
5. Do xylem cells need to be alive in order for xylem to do their job?  Why or why not?
6. Do phloem cells need to be alive in order for phloem to do their job?  Why or why not?
7. What substances do xylem contain?  What substances do phloem contain?
8. Do insectivorous plants really eat insects? Why or why not?
9. From a genetic point of view, what is the difference between vegetative reproduction and sexual reproduction in plants?
10. A gardener says that one limb of his crabapple tree now produces normal-sized apples.  What must the gardener have done to make this happen?
11. What is the male reproductive organ of a flower?  What is the female reproductive organ?
12. Why are the pollen grains and embryo sacs of flowers sometimes considered the gametophyte generation in the alternation of generations life cycle?
13. What two types of cells are found in a pollen grain?
14. Typically, how many cells are in an embryo sac?  How many of them get fertilized?
15. Identify the structures in the figure below:


a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

j.

16.
What structure is composed of parts a, b, and c from the drawing above?
17.
What structure is composed of parts f and g from the drawing above?
18.
What is the difference between pollination and fertilization?
19.
How many sperm cells are used in plant fertilization?
20.
Where does the endosperm come from?  What is its purpose?
21.
The cotyledon or cotyledons help provide food for the plant before and often after germination.  How do cotyledons accomplish this task?
22.
Name the three basic parts of the plant embryo and what each gives rise to in germination.
23.
What is the purpose of a fruit?
24.
Name at least three ways in which pollen is transferred from the stamens of one flower to the carpel of another.
25.
Why are cotyledons sometimes called “seed leaves?”
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STUDY GUDE FOR MODULE #16

1.  Define the following terms:


a. Amniotic egg – 


b. Neurotoxin – 


c. Hemotoxin – 


d. Endothermic – 


e. Down feathers – 


f. Contour feathers – 


g. Placenta – 


h. Gestation – 


i. Mammary glands – 
2. State the five characteristics that set reptiles apart from other vertebrates.
3. In this module, we studied reptiles, birds, and mammals.  For each class, indicate whether they are ectothermic or endothermic.
4. Identify the parts of the amniotic egg (see book):

a. 

b. 

c. 

d. 

e. 

f. 

g. 

h. 

i. 

5. State the functions of the yolk, the allantois, and the albumen.
6. Reptiles have a growth-related characteristic in common with the arthropods.  What is it?
7. What are the two most important functions of reptile scales?
8. These are reptile orders that contain currently living reptiles:

Rhynchocephalia, Squamata, Crocodilia, Testudines 

Place the following types of reptiles into their appropriate order:

a. snakes
b. tuataras
c. lizards
d. tortoises
e. alligators
f. turtles
9. State the characteristics that set birds apart from other vertebrates.
10. Do all birds fly?
11. A blood sample comes from the ventricle of an animal that is either an amphibian or a bird.  How can you tell which?
12. Which has a harder shell: the egg of a reptile or the egg of a bird?
13. You see some barbs from a feather.  You have no idea whether they came from a down feather or a contour feather.  Looking at the barbs under the microscope, however, you see that there are no hooked barbules.  What kind of feather is it?
14. What type of feather (down or contour) is used for flight?  What kind is used for insulation?
15.
What is a bird actually doing when it is preening?
16.
What is unique about a bird’s method of molting?
17.
 What three things (at least) did flight engineers have to learn from birds to make practical flight possible?
18.
Which is heavier, a bird’s bone or the same size bone from an amphibian?
19.
State the five characteristics that set mammals apart from other vertebrates.
20.
What is the principal function of underhair?
21. What do we usually see when we look at a mammal, underhair or guard hair?
22.
Name a nonplacental mammal.
23.
What is the main difference between offspring born after a long gestation period and offspring born after a short gestation period?

