[bookmark: _GoBack]AP Biology Final Exam Review
Unit 1 – Ecology

1. Describe the differences between exponential and logistic growth of populations.  Draw a graph showing the change in population size over time for each type of growth. 



2. [image: http://www.biologycorner.com/resources/carrying_capacity_deer.gif]Estimate the carrying capacity of the deer population on Walla Walla Island in the graph to the right.  Why does the population size initially go over the carrying capacity? 




3. Describe the differences between primary and secondary succession. 


4. Define pioneer species and climax community.  


5. [image: Image result for age structure developed developing]Describe the events that take place during the phototropism response in plants.  Why is this response adaptive? 




6. Which population shown in the age structure pyramids to the right appears to be experiencing rapid growth?  Explain your answer. 





7. [image: http://www.quia.com/files/quia/users/hlrbiology/Honors_Biology/02_Ecology/SurvivorshipCurves.gif]For the Type I and Type III (not Type II) survivorship curves shown in the graph to the right, answer the following questions. 
A. What type of population is this… r-selected or k-selected?





B. Do organisms with this survivorship pattern typically die young or live to an old age?





C. Do organisms with this survivorship pattern typically reproduce once with many offspring or reproduce several times with a small number of offspring each time?





D. What types of organisms display this survivorship type? 





[image: http://eschooltoday.com/ecosystems/images/basic-food-web.jpg]
8. For the food web shown to the right, how would a decrease in the number of owls affect the number of snakes and caterpillars? 








9. Identify an organism from each of the following trophic levels in the food web to the right. 
A. Primary producer

B. Primary consumer

C. Secondary consumer

D. Tertiary consumer

E. Quaternary consumer
Unit 2 – Biochemistry 

10. Identify the elements found in each of the four macromolecules in the chart below.  Additionally, identify the functions, monomers, and polymers for each macromolecule. 

	Macromolecule
	Function(s)
	Elements
	Monomer
	Polymer

	Carbohydrate
	









	
	Name: 




Examples: 




	Name: 




Examples:

	Lipid








	
	
	
	

	Protein








	
	
	
	

	Nucleic Acid 








	
	
	
	




11. What is the name for a carbohydrate dimer?  What are some examples of carbohydrate dimers? 





12. [image: http://www.tokresource.org/tok_classes/biobiobio/biomenu/review_questions/review_carb_lipid_pro/triglyceride1.jpg]Does the image to the right show dehydration synthesis or hydrolysis?  How do you know?  What molecule is being created, and from what parts?







[image: ]
13. Does the image to the right show dehydration synthesis or hydrolysis?  How do you know?  What molecule is being broken, and into what parts?








[image: Image result for water molecule polar]
14. Explain how water’s polarity allows it to form hydrogen bonds. 





15. Explain how water’s ability to form hydrogen bonds causes the following properties of water. 

A. [image: https://upload.wikimedia.org/wikipedia/commons/thumb/c/c6/3D_model_hydrogen_bonds_in_water.svg/220px-3D_model_hydrogen_bonds_in_water.svg.png]Surface tension



B. Capillary action


C. Low density as a solid


D. High heat capacity
16. [image: ]Identify the parts of the amino acid shown to the right. 

 


17. [image: ]Identify the bond that forms between the two amino acids shown to the right to create a dipeptide.  Describe how the bond forms.





18. Describe the difference between an endergonic and exergonic reaction (shown in the graphs below). 
[image: Image result for endergonic and exergonic reaction]


[image: ]
19. How does the presence of an enzyme affect the exergonic reaction shown to the right?






20. [image: Image result for enzyme optimal temperature]Explain what happens to an enzyme at temperatures above its optimal temperature.  How does this affect the rate of the reaction that is catalyzed by the enzyme? 






21. Describe the difference between competitive and noncompetitive inhibition of enzyme activity (as shown in the series of images below). 
[image: ][image: ][image: ]



Unit 3: Cell Energy

22. Provide the overall chemical reactions for photosynthesis and cellular respiration (in words and chemical symbols).  Explain how the two reactions are related to each other. 
Photosynthesis: 

Cellular Respiration: 



23. Describe the overall goal of cellular respiration. 



24. Identify the amount of ATP created during each step of aerobic cellular respiration identified in the chart below. 
	Step
	# of ATP molecules created

	Glycolysis
	


	Krebs cycle (aka citric acid cycle) 
	


	Electron Transport Chain 
	


	Total
	






25. Identify the reactants and products of each step of photosynthesis identified in the chart below.  Select from the following list of molecules: CO2, O2, ATP, glucose (C6H12O6), H2O, NADP+, NADPH, ADP + Pi

	Step
	Reactants 
	Products

	Light Reactions (aka light-dependent reactions) 

	




	

	Calvin Cycle (aka light-independent reactions or dark reactions) 

	




	



26. Using the graph and chart given below, identify the colors of light that are most absorbed by chlorophyll A, the main pigment involved in photosynthesis.  Then, identify the color of light that is most reflected by chlorophyll A (i.e., not used during photosynthesis). 

[image: Image result for absorption spectrum chlorophyll]		[image: ]


27. Explain how carbon dioxide is used during the Calvin cycle of photosynthesis. 



28. Explain how the electron transport chain located in the inner mitochondrial membrane is used to create ATP from energy stored in electrons carried by NADH and FADH2. 
[image: ]




Unit 4 – Cell Structure and Transport

29. Identify the differences between a prokaryotic and a eukaryotic cell.  Discuss the structures found in these cells, their size, and the types of organisms in which these cells are found. 






30. Discuss the pathway that secretory proteins (proteins destined to leave the cell) take through the endomembrane system starting with their synthesis and ending with their secretion from the cell.





31. Five dialysis bags, constructed from a semipermeable membrane that is impermeable to sucrose, were filled with various concentrations of sucrose and then placed in separate beakers containing an initial concentration of 0.6 M sucrose solution. At 10-minute intervals, the bags were massed (weighed) and the percent change in mass of each bag was graphed.

· [image: ]A positive percent change in the mass of the bag indicates that water has entered / left the bag.
· A negative percent change in the mass of the bag indicates that water has entered / left the bag.
· Bags A and B contain a solution that is hypotonic / hypertonic / isotonic to the outside solution
· Bag C contains a solution that is hypotonic / hypertonic / isotonic to the outside solution.
· Bags D and E contain a solution that is hypotonic / hypertonic / isotonic to the outside solution.
· Bag A / E has the highest initial concentration of sucrose.
· Bag A / E has the lowest initial concentration of sucrose.
· Bag A / E has the highest initial concentration of water.
· Bag A / E has the lowest initial concentration of water.



32. The solutions in the two arms of this U-tube are separated by a membrane that is permeable to water and glucose but not to sucrose. Side A is half-filled with a solution of 4 M sucrose and 3 M glucose. Side B is half-filled with 2 M sucrose and 5 M glucose. Initially, the liquid levels on both sides are equal. 

After the system reaches equilibrium, what changes are observed in side A? (Circle the correct term that completes the statement)

· The concentration of sucrose increases / decreases / stays the same
· The concentration of glucose increases / decreases / stays the same
· In response to the movement of solutes, the water level increases / decreases / stays the same

You may want to draw a sketch (see images below) to indicate solute concentrations in the “U-Tube” before and after movement of solutes across the membrane.  You may also want to draw an arrow on your “after” picture to indicate the direction of water movement. 

[image: ]


33. Cells with a large amount of Rough ER might be specialized for which function?


Cells with a large amount of Smooth ER might be specialized for which function?


Cells with many lysosomes might be specialized for which function?


Cells with many vacuoles might be specialized for which function?


Cells with many mitochondria might be specialized for which function?


Cells with many chloroplasts might be specialized for which function?

	
	Cells with cilia and flagella might be specialized for which function?


	Cells with many ribosomes might be specialized for which function?


Cells with cell walls but no other organelles (i.e. dead cells, like some found inside the trunks of trees) might be specialized for which function?



34. How do phospholipid molecules arrange themselves in the cell membrane?  How does this give the cell membrane selective permeability (aka semi-permeability)?






35. What kind of molecules pass through the cell membrane most easily? (small vs. large, nonpolar vs. polar or charged)







36. Describe the differences between the types of transport shown in the image below.  Use terms such as low concentration, high concentration, up the concentration gradient, down the concentration gradient, passive transport, active transport, ATP, channel protein, protein pump.  
[image: ]



Unit 5 – Cell Signaling

37. Describe the purpose of second messengers during cell signaling.  During which step of cell signaling are second messengers used (reception, transduction, or response)? 


[image: Image result for synaptic transmission]
38. List the steps involved in the transmission of a signal across a synapse.  Start from the wave of depolarization (the action potential) reaching the presynaptic neuron’s axon terminal.  End with the postsynaptic neuron reaching threshold potential. 









39. [image: ]In the image to the right, which structure (the one on the top or the one on the bottom) represents the axon terminal / tip of the presynaptic neuron?  How do you know? 







40. In the image to the right, which structure (the one on the top or the one on the bottom) represents the dendrite membrane of the postsynaptic neuron?  How do you know?





41. In the image to the right, where is the synapse located?





42. Are neurotransmitters constantly released from the cell on the top?  If not, when are they released (i.e. in response to what signal)?





[image: ]
43. Describe the events that take place at each numbered step on the graph below, which shows the neuronal membrane potential changes during an action potential. 
 









44. [image: ]What type of hormone is shown in the image to the right? (Options are steroid, peptide, or amine) How do you know? 


45. What type of receptor—plasma membrane or intracellular—does the hormone bind to?  



46. Explain how the hormone-receptor complex acts as a transcription factor in the nucleus. 


47. In response to high blood glucose levels (ex: after a meal), your pancreas releases the hormone insulin into the bloodstream.  Insulin causes liver cells to take in glucose.  In the liver cells, glucose molecules join together to form glycogen, a large energy-storage polysaccharide (i.e. big carbohydrate).  Bringing glucose molecules into the liver cell to be stored causes blood glucose levels to drop.

In response to low blood glucose levels (ex: if you haven’t eaten a meal in a while), your pancreas releases glucagon into the bloodstream.  Glucagon causes glycogen in liver cells to be broken down into individual glucose molecules.  These glucose molecules are released into the blood, thereby raising blood glucose levels. 

Is this system an example of positive or negative feedback?  Explain your answer. 


[image: ]
48.  How are macrophages (aka Antigen-Presenting Cells) and Helper T cells used to initiate the specific immune response?





49. Describe the events that take place during the humoral immune response.  Use the terms “B cells” and antibodies in your response. 





50. Describe the events that take place during the cell-mediated immune response.  Use the terms “cytotoxic T cells” and “perforins” in your response.  





51. [image: Image result for secondary immune response graph]Explain how the secondary immune response is initiated.  Is this response smaller or larger than the initial (primary) immune response?  Why?








Unit 6 – Cell Division and Molecular Genetics
[image: ]
52. Describe the process of pre-mRNA splicing to create a final mRNA transcript. 

 






53. If the amount of thymine in DNA molecule is 17%, how much cytosine is present?



54. Identify the role of the following enzymes in DNA replication…

Helicase:


Single-strand binding proteins: 


Topoisomerase: 


Primase:


DNA Polymerase III:


DNA Polymerase I: 


Ligase:

[image: ]
55. Identify the leading and lagging strands of daughter DNA in the image of DNA replication shown to the right.  Explain how you knew which was which.  Make sure to discuss the 5’ and 3’ ends of the parent DNA and the daughter DNA for each strand. 








[image: ]
[image: ]

56. How many daughter cells are created in meiosis?  What types of cells (diploid or haploid) are these daughter cells?




57. How does the number of chromosomes in a parent cell compare to the number of chromosomes in a daughter cell at the end of meiosis I?  What about at the end of meiosis II?





58. When do synapsis and crossing over occur during meiosis?  What is the purpose of this process?




59. Describe the differences between metaphase I and metaphase II of meiosis.  




60. Describe the differences between anaphase I and anaphase II of meiosis.  



[image: Image result for stages of mitosis]
61. Compare/contrast mitosis (shown to the right) and meiosis (shown on the previous page). 
































62. How does the amount of DNA in the cell change during the S stage of interphase?


[image: Image result for cell cycle]
63. If a cell’s DNA is damaged prior to the G1 checkpoint, what events could take place during the checkpoint? 







64. Translate the following mRNA sequence into an amino acid sequence (polypeptide).  Abbreviate the names of the amino acids using the first three letters.

5’	AUG   AAA  CGC   AGA   CCC   GGA   UAU	3’
[image: Image result for CODON CHART]












Unit 7 – Gene Regulation and Biotechnology

65. Let’s say methyl groups are added to the DNA of the gene coding for human growth hormone (or the histone proteins that interact with this DNA).  How will this affect the amount of human growth hormone produced?  Explain your answer. 


66. Let’s say acetyl groups are added to the histone proteins that interact wth the DNA of the gene coding for human growth hormone.  How will this affect the amount of human growth hormone produced?  Explain your answer. 


[image: ]
67. Describe the effect of the active repressor protein on transcription of the genes in the lac operon (pictured to the right). 




[image: ]
68. Describe the role of restriction enzymes in gel electrophoresis. 






69. What are the differences between the lytic and lysogenic cycles of viral reproduction?





[image: Image result for lytic vs lysogenic cycle]
70. Why is polymerase chain reaction (PCR) a useful technique for scientists? 





71. For the DNA segment that is cut at restriction sites I and II shown on the image below, draw where fragments A, B, and C will be located on a gel after electrophoresis. How do you know where each fragment will “end up”?

[image: ]
[image: ]




Unit 8 – Classical Genetics


72. In sheep, eye color is controlled by a single gene with two alleles that display incomplete dominance. When a homozygous brown-eyed sheep is crossed with a homozygous green-eyed sheep, blue-eyed offspring are produced. If the blue-eyed sheep are mated with each other, what percent of their offspring will most likely have blue eyes?




73. Based on the linkage map given to the right, which two genes are most likely to be separated by crossing over between homologous chromosomes?  Why?
[image: ]



74. Does the pedigree shown below show a dominant or recessive pattern of inheritance?  Does it show an autosomal or X-linked pattern of inheritance?  Explain your answers. 

[image: Image result for autosomal dominant pedigree]




75. Does the pedigree shown below show a dominant or recessive pattern of inheritance?  Does it shown an autosomal or X-linked pattern of inheritance?  Explain your answers. 

[image: ]




76. Does the pedigree shown below show a dominant or recessive pattern of inheritance?  Does it show an autosomal or X-linked pattern of inheritance?  Explain your answers. 
[image: Image result for x-linked recessive pedigree]



77. If a child has blood type O, and his mother had blood type A, what are the possible blood types for the father?



78. [image: ]Hemophilia is a sex-linked recessive trait.  Fill in the genotypes for all individuals on the pedigree to the right.  Let Xa = the hemophilia allele, and let XA = the normal allele. 




79. Black fur in mice (B) is dominant to brown fur (b). Short tails (T) are dominant to long tails (t). What fraction of the progeny of crosses BbTt × Bbtt will be expected to have black fur and long tails?




Unit 9 – Evolution

80. Identify each of the following “isolating mechanisms” as pre-zygotic or post-zygotic and provide a brief, one-phrase description of each.  I have given an example of a “catch phrase” for one of the isolating mechanisms given below. 

	Isolating Mechanism
	Pre-zygotic or post-zygotic?  (just write “Pre” or “Post”)
	Description

	Reduced Hybrid Fertility
	
	


	Gametic Isolation
	
	


	Mechanical Isolation
	
	


	Reduced Hybrid Viability
	
	


	Behavioral Isolation
	
	


	Hybrid Breakdown 
	
	


	Temporal Isolation
	
	


	Habitat Isolation

	
	




81. Describe the differences between divergent evolution, convergent evolution, and coevolution. 






82. The allele for a widow's peak (hairline) is dominant over the allele for a straight hairline. In a population of 500 individuals, 9% show the recessive phenotype. How many individuals would you expect to be heterozygous for the trait if the population is in Hardy Weinberg Equilibrium?







83. The ability to taste PTC is due to a single dominate allele "T". You sampled 215 individuals in biology, and determined that 150 could detect the bitter taste of PTC and 65 could not.  Determine the frequency of the dominant allele in this sample of students if the sample is in Hardy Weinberg Equilibrium. 






84. A student states that natural selection creates new traits.  What is wrong with this statement? 






85. All living organisms use glycolysis during cellular respiration.  What does this indicate about the evolutionary history of all living organisms? 






86. Describe the difference between allopatric and sympatric speciation. 








87. [image: ]On the phylogenetic tree shown to the right, among species X,Y, and Z, which two species share the most recent common ancestor?  How do you know?







88. On the phylogenetic tree shown to the right, what happened to species W?  How do you know? 







89. Suppose a population of daisies ranges in height from short to tall.  Over time, the environment becomes much windier and the tall flowers blow over and die.  How will the population evolve over the next few generations?  Use the terms natural selection, fitness, survival, and reproduction in your response.





90. Explain how sexual selection results in the evolution of bright-colored feathers in male birds. 
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