Name _______________________________


Bio J Final Exam Review Packet – 2008
Topic 1: Molecular Genetics – DNA, RNA and Protein

1. What scientists are credited with identifying the shape and structure of the DNA molecule? 

2. Identify the three components of a nucleotide

3. List three differences between the structure of RNA and the structure of DNA

4. Identify which parts of the DNA molecule are held together by the following: 

a. Strong covalent bonds (phosphodiester bonds)

b. Weak Hydrogen bonds

5. Complementary means: 

a. Adenine is Complementary to _____________


b. Guanine is Complementary to ____________
6. The information held in a DNA or RNA molecule is determined by __________________________________________________________________.

7. Fill in the blanks: 

a. Replication is the process by which the cell makes a duplicate copy of the 
____________.  It occurs in the ___________ of the cell during __________ phase of the cell cycle.  




b. ______________ is the process by which the cell takes the information in a particular segment of the DNA and transfers it to mRNA.  This occurs in the ___________ of the cell.  mRNA is complementary to the DNA but contains _____________ instead of Thymine.  

c. Before ___________________ begins the mRNA moves to the _______________.  Then tRNA molecules bring in the appropriate _________________________ based on each three-base section of mRNA called a _____________.  In other words, if the mRNA starts with AUG, the anti-codon of the first tRNA will read __________.  A chain of amino acids is built forming a _________________ which is then folded into a functional ______________.  
8. Describe the process by which we can use bacteria to make Human insulin.  

9. Define the term mutation: 

a. List the different kinds of mutations that can happen (both gene and chromosome)

b. List a few potential mutagens

10. Briefly describe each of the following: 

a. Cloning

b. Genetically modified organisms

c. Human genome project

Topic 2: Mendelian Genetics

1. Know the meaning of the following terms: 

a. Allele

b. True-breeding

c. Dominant

d. Recessive

e. Heterozygous

f. Homozygous

g. Co-dominance

h. Incomplete Dominance

i. Epistatic/Epistasis
j. Linked

k. X-linked (sex linked)

l. Gamete

m. Zygote

2. Be able to complete genetics problems for each inheritance pattern (complete dominance, co-dominance, incomplete dominance and sex linked).  EXAMPLES of each are below.  

a. Tall stems are completely dominant to short stems in pea plants.  Cross a heterozygous tall plant with a short plant.  What is the phenotypic ratio of the offspring?  Genotypic ratio? 

b. Pure red snapdragons are crossed with pure white snapdragons.  The resulting progeny are all pink.  What does this tell you about the flower color gene in snapdragons.  

c. Guinea pig coat color is caused by co-dominant white and black alleles.  Describe the phenotype of the heterozygote (CBCW )

d. Hemophilia is a disease caused by a gene on the X chromosome.  If a Heterozygous woman with out the disease marries a man with the disease, what is the probability that they will have a child with the disease?  

i. Who is more likely to have an X linked recessive trait? (Males or females)  Why?

Topic 3. Evolution

1. Explain the phrase: “Ontogeny recapitulates phylogeny” and provide an example that illustrates this.  (In other words, explain Comparative Embryology!)
2. Create a table that illustrates the contributions of Redi, Spallanzini, Pasteur and Miller and Urey to research done to test the hypothesis that spontaneous generation occurs.

3. What is a cladogram?  What is represented at the bottom (base) of a cladogram? Originally, cladograms were based predominantly on taxonomy.  Presently, what is the most widely used method of determining relatedness of species?


4. Look at the diagram below.  This diagram illustrates the changes that have taken place in the classification of organisms over the last century.  Explain what is occurring in this diagram.  Are viruses included in the kingdoms and domains?  Why?  
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5. Using the diagram below, discuss Lynn Margulis and the endosymbiotic theory of the evolution of eukaryotic organisms.  According the chart below, in what came first, heterotrophic or autotrophic eucaryotes?
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6. How is evolution linked to genetics?  Does evolution involve change in an individual or change in the gene pool of a species?  Explain.

7. List the major pieces of evidence we have that support the theory of evolution.

8. How does the formation of sedimentary rocks help us in understanding evolution?

9. Create a table that compares the theories of Lamarck, Darwin, and Gould in terms of the forces behind evolution, survival of the fittest, and acquired traits, gradualism and punctuated equilibrium.  Be sure that you can use pictures to describe each theory. 

10. Define species from both a morphological (structure and shape) and biological (functional) viewpoint.

11. What is genetic equilibrium?  Would evolution occur very slowly or rapidly in a state of genetic equilibrium?

12. Define each of the following terms and describe why/how they might disrupt genetic equilibrium.

a. Mutation

b. Migration

c. Genetic drift

d. Natural selection

13.  What are several factors that might contribute to speciation? 

Topic 4: Viruses, Bacteria and the Immune System

1. What is a virus? What is it made out of?  Is it alive? 

2. How does a virus “reproduce”?  

3. Summarize the differences between the lytic and the lysogenic cycles of a viral infection.  What happens in each? 

4. Define the following terms in relation to different ways to classify bacteria: 

	Autotroph
	

	Heterotroph
	

	Chemoautotroph
	

	Phototroph
	

	Aerobic
	

	Anaerobic
	

	Cocci
	

	Bacillus
	

	Spirilium
	

	Detritivore/decomposer
	

	Cyanobacteria
	

	Halophiles
	

	Methanogens
	


5. What is a prion?  How does it differ from both bacteria and viruses?  What is a well-known disease caused by prions?

6. The immune response has three major steps to fight off an infection.  Identify the components of the immune system responsible for each:

a. Non-specific attack/Engulf anything “bad”

b. Specific attack: identification and specific destruction of pathogen

c.  Memory: remember how to defeat a pathogen our body has seen before   

7. What is a vaccine?  How does it prevent disease?

8. What is the function of a Phagocytic WBC?  (phagocyte)

Topic 5:  Ecology and Biomes

1. Fill in the chart below with the main characteristics of the major biomes.  You will not need to know specific species or numbers, but rather have an overall idea of what the biome is like.  

	
	Taiga
	Tundra
	Rainforest
	Deciduous Forest

	Hot/Med/Cold
	
	
	
	

	Wet/Med/Dry
	
	
	
	

	Plant life
	
	
	
	

	Animal life
	
	
	
	


2. The majority of Earth is considered to be which biome?  In which are humans having the most influence?

3. What conditions are most conducive to a large amount of biodiversity?  Why is biodiversity important?

4. Be able to identify the producers, primary consumers and decomposers in a simple food web. 

5. Draw a Biomass pyramid and identify the type of organisms found at each level.  

6. What is the main significance of nitrogen fixing bacteria?  Where are these bacteria found?

7. Describe a situation in which competition occurs in the wild.  

8. What type of information would we need to know about a certain location to predict the type of plant/animal life that lives there without actually traveling to that location?

9. Explain how the carbon cycle works.  

10. What are scientists blaming for the greenhouse effect?

Topic 6:  Human Organ Systems

Circulatory System: 

1. What is the purpose of this system?  Why do we need oxygen?
2. Differentiate between an artery and a vein in terms of direction of blood flow.  In which is a pulse usually detected?  What are the three different types of vessels?  

3. Label the diagram below and then number the parts in order according to the normal pathway of blood.  Color the heart red where oxygenated blood flows and blue where deoxygenated blood flows.




4. Contraction of what chamber causes the systolic blood pressure? 

5. Identify the function of each of the following components of blood: 

	Component
	Function

	Red Blood Cells
	

	White blood Cells
	

	Platelets
	

	Plasma
	


6. Red blood cells are the only human cells that lack which organelle?  What is the name of the disease in which RBC’s are pointy and crescent shaped?

7. Which chambers have thicker walls, ventricles or atria?  Why?

Respiratory System: 

1. Draw a diagram of an alveolus surrounded by a capillary.  Indicate which direction Oxygen will diffuse and which direction carbon dioxide will diffuse.  

2. Be able to label and provide the function for the following parts: trachea, bronchi, lung, and diaphragm.

Digestive System: 

1. Be able to label the stomach, small intestines, large intestines, liver, gall bladder and pancreas and identify the primary function of each.  

2. Starch is first digested in what part of the body by what enzyme?

3. What is the purpose of the epiglottis?

4. What organ produces bile?  

Excretory System: 

1. List the structures involved in the pathway of urine out of the body in the proper order (major structures only.)

2. What is the difference between metabolic and non-metabolic wastes?  Provide examples of each.  

3. What is a nephron and what does it do?

4. Be able to identify the following structures on a diagram and provide their function: kidney, ureter, bladder, urethra

Nervous System: 

1. What is a reaction stimulus?

2. Draw and label a diagram of a neuron.  

Endocrine System:  

1. Know the function AND location of the following glands: 

	Gland
	Function

	Parathyroid
	

	Pituitary
	

	Pancreas
	

	Thyroid
	

	Ovary/Testes
	

	Adrenal
	

	Thymus
	


2. Where in the female reproductive system does fertilization actually happen?

3. What are the functions of the following organs?

a. Uterus: 

b. Penis: 

c. Testis: 

d. Fallopian tube: 

General Vocab:  Some of these words are simply used in the test while others have specific questions about them.  Either way you need to know what they ALL mean.    

	Vocab Term: 
	Definition

	Pathogen
	

	Phage
	

	Cell Respiration
	

	Transpiration
	

	Radiant Energy
	

	Peristalsis
	

	Neurotransmitters
	

	Glycogen
	

	Follicle
	

	Ovulation
	

	Corpus Luteum
	

	Menstruation
	

	Bolus
	

	Chyme
	

	Gastric Juice
	

	Feces
	

	Biome
	

	Population
	

	Community
	

	Biosphere
	

	Abiotic factors
	

	Biotic factors
	

	Climax organisms
	

	Pioneer organisms
	

	Ecosystem
	

	Niche
	

	Habitat
	

	Parasitism
	

	Symbiosis
	

	Commensalisms
	

	Mutualism
	

	Consumer
	

	Producer
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