FINAL REVIEW SHEET

1. Characteristics of life

a. List FOUR of the characteristics of life. Select a nonliving object and explain how we know it is NOT alive. Select a living thing and explain how we know it is alive.

2. Scientific Method

a. What are the elements of a hypothesis? What do we mean by a “testable” prediction?

b. What is a control group? What is the purpose of a control group? What is the difference between a control group and controlled variables?
c. List the types of variables we have reviewed. Where would you expect to find each variable on a line graph? (ie. Which axis is the independent variable? The dependent variable?)
d. What are the elements that make up a good graph? Sketch a graph (a generalized one), and label each part (ie. Label where the x-axis is, what variable is displayed on the x-axis and how you indicate the units on the x-axis.)

e. Compare and contrast quantitative and qualitative data. Give an example of each.
3. Ecology
a. Select five organisms and arrange them into a food chain or web. Label the autotrophs and heterotrophs. Label the producers, consumers, and decomposers. Label the primary, secondary, and tertiary consumers. Label the herbivores, carnivores, omnivores, and scavengers. 
b. Why are decomposers necessary in ecosystems? Why could ecosystems NOT function without decomposers? Why are decomposers especially important in rainforest ecosystems?

c. If the producers in the food chain above began with 10,000 energy units, how many units would reach each level of the food chain? SHOW YOUR WORK.
d. How does the 10 percent rule limit population size at various levels in an ecosystem?
e. What are biotic factors? Abiotic factors? List three biotic and three abiotic factors that affect the Chesapeake Bay watershed and/or river systems in general.
f. What are the two models of population growth? How is each represented graphically?

g. What is carrying capacity? Why do most populations stay at or below carrying capacity?

h. What are three methods for counting the number of organisms in a population? What are the benefits and drawbacks of each?
i. Explain how competition affects populations. What resources do populations compete over? 

j. What are the zones of aquatic/marine ecosystems? (Benthic, etc.) Where is each found? 

k. What is a biome? Name an example of a biome and list its biotic and abiotic factors. What are the consequences of removing a species from a biome’s food web?

l. What is a “Tragedy of the Commons?” Give an every-day example of a Tragedy of the Commons. Explain how it illustrates this concept. 

m. What is meant by mutualism? Comensalism? Parasitism? Give an example for each!

n. What is meant by bioaccumulation of toxins?

4. Evolution and History of Life

a. Compare and contrast absolute and relative dating in terms of techniques used and the benefits and drawbacks of each.

b. What is exponential decay? What would a graph for exponential decay look like?

c. What kind of organisms likely evolved first on Earth? Were they prokaryotes or eukaryotes? Single-celled or multicellular?

d. What was the Miller-Urey experiment? What did it prove? Was Earth’s early atmosphere high in oxygen or low in oxygen?

e. What is evolution by natural selection? Who first formulated the theory of evolution by natural selection? Why does evolution by natural selection need variety within a population? 

f. What are the four conditions necessary for evolution by natural selection? 

g. Give an example of natural selection within a population of bacteria. What sort of chemical would kill certain bacteria? What is meant by antibiotic resistance? 

h. Why is evolution NOT “survival of the fittest?” Revise the statement “survival of the fittest” to better reflect evolution by natural selection.

i. What is meant by the phrase, “Natural selection acts on individuals, but populations evolve?”
j. What is an adaptation? Give an example of an adaptation and explain how it serves an adaptive function?

k. What is a homologous structure? An analogous structure? A vestigial structure? Give an example of each and compare how these show evidence of evolution by natural selection.

l. What is a cladogram? How do cladograms show relationships between species? If two species are connected by a common “root” on a cladogram, what does that “root” represent? 

m. How are scientific names formatted? What is the scientific name for humans? Why do we use scientific names?

n. What are the levels of organization – beginning with domain and working toward species – used to classify organisms?
o. What was the Cambrian explosion? When did it take place? What kinds of organisms developed during that period?

p. Name one mass extinction that has taken place in the past 600 million years. What were the likely causes of that extinction? What effect did that extinction have on the ecosystems that existed at the time of the extinction? What kinds of organisms were more likely to survive the mass extinction?
q. How does the evolution of the whale show a ‘great transformation’ in terms of evolution? What is the evolutionary relationship between whales and sharks? Whales and terrestrial mammals? 

r. What are some defining characteristics/adaptations of mammals? Of humans?

5. Elements Key to Life
a. Select one of the six elements key to life. Describe one biological molecule that element is found in.

b. Calculate (using the periodic table) the number of protons, neutrons, and electrons in hydrogen, carbon, oxygen, nitrogen, phosphorus and sulfur. 
c. List three biological molecules that use phosphate. What function does phosphate serve in each of them?

6. Ionic and Covalent Bonds

a. Compare and contrast: ionic, covalent and hydrogen bonds. 

b. Draw the formation of an ionic bond between sodium and chlorine.

c. Draw the formation of a covalent bond between two hydrogen atoms.

d. Draw the formation of a hydrogen bond between two water molecules.

7. Properties of Water

a. List and define AT LEAST four properties of water. Give an example of each.

b. Compare and contrast two of the properties of water. 
c. What is meant by hydrophilic? Hydrophobic? Amphilic? 
8. Proteins, Carbohydrates, Lipids, and Nucleic Acids
a. Give a specific example of a protein, a carbohydrate, a lipid, and a nucleic acid that we have encountered. (i.e. Specific example of lipids: phospholipids.) Explain how that molecule functions within the cell. 

9. Diffusion, Osmosis and Cell Membrane: Transport

a. Compare and contrast diffusion and osmosis.

b. What effect would there be from placing a plant cell in pure water? In salt water? Explain this in terms of hypertonic, hypotonic and isotonic solutions. Repeat for an animal cell.

c. What is the relationship between surface area and diffusion? What structures in plants and animals demonstrate this relationship?
d. Compare and contrast active transport, passive transport and facilitated diffusion in terms of concentration gradients, energy requirements, and size of molecules transported in each.
10. Cell Membrane: Structure and Function

a. Draw a lipid bilayer. Label it with the following words: phosphate head, fatty acid tails, polar, nonpolar, hydrophilic, and hydrophobic. Label areas where you would be able to find water. Label areas where you would not be able to find water.

b. Name two functions of the cell membrane and describe how these functions affect the cell. 

c. Create an analogy explaining the function of the cell membrane, using the following words: transport, selective permeability, protection, cell markers, and receptors. Relate cell membranes to blood types. 

11. Organelles

a. Sketch and label EITHER a plant or an animal cell. You must have AT LEAST six organelles. List FOUR of those organelles’ functions within the cell. 

b. Compare and contrast prokaryotes and eukaryotes. You must have four differences and four similarities. 

c. Compare and contrast plant cells with animal cells. You must have four differences and four similarities. 
d. How are proteins produced within a cell? How are these proteins exported from the cell?

e. Which organelles serve as energy transformers in the cell? (Don’t forget plant cells!)

f. Which organelles serve as transporters within the cell?

g. Which organelles help with cell movement?

h. Which organelles help with disposal and excretion of waste within the cell? 

12. ATP, Enzymes, and Aerobic Respiration

a. What are the three components of ATP? Compare ATP with another biological molecule that we have learned about. What components do they have in common? How are they different?

b. What role does ATP play in the cell? How is ATP turned into ADP? How is ADP turned into ATP? 

c. What are enzymes? Explain how enzymes relate to high and low temperatures. What effect would placing an enzyme that functioned at its optimum at body temperature into a high temperature have on the enzyme’s function? What effect would a low temperature have?
d. Explain the effect of pH and temperature changes on enzymes in terms of their denaturation.

e. Why are enzymes referred to as being specific to their substrates? What is the “lock and key” model of enzyme function?
f. Practice calculating enzyme reaction rates in terms of number of products formed per unit of time. Practice graphing enzyme rates in terms of products formed per unit of time. In terms of enzyme rate versus temperature. In terms of enzyme rate versus substrate concentration. 
g. Sketch and label the structure of mitochondria. How does the structure of the inner membrane relate to surface area/diffusion?

h. What is the equation for aerobic respiration?

i. Describe what happens during the three (and a half) stages of aerobic respiration. How much ATP is produced at each stage? 

13. Photosynthesis/Plants
a. Why do leaves change color in the fall? Relate your answer to light and pigments.

b. Sketch and label the structure of chloroplasts. How does the structure of the inner membrane relate to surface area/diffusion?

c. What is the equation for photosynthesis? 

d. Describe what happens during the two stages of photosynthesis, including the light dependent, light independent stage, and photolysis. What is required for each stage? What is produced at each stage?
e. Name three functions of glucose in plants. 
f. Compare and contrast aerobic respiration with photosynthesis.

g. How does the CO2 used in photosynthesis relate to aerobic respiration? How does the O2 used in respiration relate to photosynthesis?
h. Review the structure of leaves. What portion of the plant’s leaf collects sunlight? How does the plant obtain carbon dioxide? 

i. How does the plant obtain water? How do plants transport water to be used in photosynthesis? How do plants transport the sugars produced in photosynthesis?
j. Under what circumstances would a plant’s stomata be open? Under what circumstances would they be closed? 

k. How does the structure of a leaf aid a plant with photosynthesis? Of a stem? Of a root?

l. What are the parts of a flower? Why do plants have flowers? 
m. Name another process found as part of the carbon cycle. What effect (positive or negative) does this have on ecosystems?
n. Describe the formation of fossil fuels. 
14. Gene to protein

a. What are the parts of a nucleotide?
b. What is meant by complementary base-pairing? 
c. Who first characterized the structure of DNA?

d. Why is DNA called a double helix?
e. How did Chargraff’s data contribute to Watson and Crick’s model of DNA structure?

f. List and describe the role of the enzymes involved in replication.

g. What is the point of DNA replication? When in the cell cycle is DNA replicated? 

h. What is the point of transcription? Describe the process of transcription.

i. What is the point of translation? Describe the process of translation. 

j. Distinguish between mRNA and tRNA; codons and anticodons; codons and amino acids; amino acids and polypeptides/proteins. 
k. Compare and contrast: DNA and mRNA; DNA replication and transcription; transcription and translation. 

l. Transcribe and translate the following sequence: TTC AGA CGA TAG.

15. Mutations

a. List three kinds of mutations. What effect does each have on the sequence of nucleotides? On the resulting sequence of amino acids?

b. Which kind of mutation do you think is generally most harmful? Why?

c. What is sickle cell anemia? What causes sickle cell anemia? How does it relate to malaria? What symptoms does this disorder have? What benefits (if any) does it have?
d. How are mutations a source of genetic variation?

16. Chromosomes

a. Sketch and label a chromosome. How many chromosomes are found in a human diploid cell? In a human haploid cell? 

b. What are the levels of organization in a chromosome (chromatin, histones, etc.)?

c. Why do cells package DNA in chromosomes? When during the cell cycle do they package DNA in chromosomes?
d. How do chromosomes relate to cellular reproduction?

e. How do chromosomes determine our genetic gender?
f. Pick a syndrome that we have studied and draw what the karyotype of a person with that syndrome would look like. What is the genetic gender of the person? What symptoms is this person likely to display?

17. Mitosis

a. Sketch and label the stages of mitosis. Describe what happens to the chromosomes, spindle fibers, and nuclear membrane at each stage. Compare and contrast one of the stages of mitosis with a similar stage in meiosis (i.e. Compare and contrast prophase and prophase I.)

b. What is the POINT of mitosis? Under what circumstances would an organism perform mitosis?

c. How does mitosis relate to cancer? What are examples of common carcinogens (materials that cause mutations and cancer)?

18. Meiosis

a. What is the POINT of meiosis? What would the consequences be of not performing meiosis?

b. Sketch and label the stages of meiosis. Describe what happens to the chromosomes at each stage. Explain crossing-over and how it relates to genetic recombination. Explain independent assortment and how it relates to genetic diversity. 
c. Compare and contrast one of the stages of mitosis with a similar stage in meiosis (i.e. Compare and contrast prophase and prophase I.)

d. How does meiosis relate to fertilization?

e. How does meiosis relate to genetic variation? 

19. Mendel’s Experiments and Naming Genotypes and Phenotypes

a. Describe how Mendel determined which traits were dominant and which were recessive. Relate these experiments to the following words: genotype; phenotype; heterozygous; homozygous; dominant; recessive; trait; gene; and allele. 

b. Propose an experiment to test whether an organism with a dominant phenotype is homozygous dominant or heterozygous. Explain your answer using a Punnett square. (You can propose symbols and do this generally or for a specific trait of your choosing.)

c. Cross individuals who are: homozygous dominant; heterozygous; homozygous recessive for the earlobe attachment trait (F – unattached; f – attached). Show the genotypes and phenotypes of the offspring. 
20. Punnett Squares 

a. Perform a dihybrid cross using the following traits: W – widow’s peak; w – no widow’s peak. D – dimples; d – no dimples. Cross a parent homozygous dominant for dimples and heterozygous for widow’s peak with a parent heterozygous for both traits. Find the genotypes AND phenotypes of the offspring.
21. Non-Mendelian inheritance: Blood Types and Sex-Linked Inheritance
a. Create and solve three Punnett squares for blood type. List the genotypes and phenotypes of the parents and offspring. 

b. Explain how you would design a test for someone’s blood type. How can you tell their blood types from the results? What would the results of a test for type A blood look like? For type B? For type AB? For type O? For Rh positive blood? For Rh negative blood?

c. What kind(s) of blood can be given to each blood type? What general rules are there for administering blood transfusions?
22. Genetics: Pedigrees

a. Sketch a simple pedigree of the following inheritance patterns: autosomal recessive, autosomal dominant, sex-linked recessive, sex-linked dominant.

b. If a pedigree shows parents of one phenotype having children with another phenotype, what is the likely inheritance pattern of the trait?

23. Body Systems

a. What are the major parts of the digestive system? What is mechanical digestion? Chemical digestion? Where does most of the absorption of food take place? How does digestion relate to diffusion?

b. Where does enzyme-facilitated digestion (digestion using enzymes) take place? Where are proteins, carbohydrates, and lipids digested?
c. What is bile? Where is it made? Stored? Used? 
d. What are the major parts of the circulatory/respiratory systems? Where does the diffusion of oxygen into the bloodstream take place? Where does the diffusion of carbon dioxide out of the bloodstream take place?

e. Why do we need to eat? How does eating relate to ATP?

f. Why do we need to breathe? How does breathing relate to ATP?

24. Thematic Questions

a. How does mutation relate to genetic variation? How does meiosis and sexual reproduction relate to genetic variation? How does genetic variation provide the “raw material” for evolution by natural selection? How does variation provide an advantage to a population if faced with a “selection event?”

b. How do the structures/systems in plants relate to photosynthesis? How do the systems in mammals relate to cellular respiration?

c. How does structure (the way something is shaped) match function in biological systems – at a molecular level? At a cellular level? In organ systems? On a whole organism level? 
d. Surface area increases the rate of absorption/diffusion. Give an example of surface area increasing absorption/diffusion rate at a cellular level, in plants, and in animals. 

e. Most energy on earth comes from the sun. Explain, in terms of photosynthesis, respiration, and food chains, how energy from the sun can end up being used by a tertiary consumer to power its muscle movements.

