Biology Milestone Test – Review

Biology Standard:
SCSH – Characteristics of science
Students will evaluate the importance of curiosity, honesty, openness, and skepticism in science.  Students will use standard safety practices for all classroom laboratory and field investigations.  Students will identify and investigate problems scientifically.  Students use tools and instruments for observing, measuring, and manipulating scientific equipment and materials.  Students will demonstrate the computation and estimation skills necessary for analyzing data and developing reasonable scientific explanations.  Students will communicate scientific investigations and information clearly.  Students analyze how scientific knowledge is developed.  Students will understand important features of the process of scientific inquiry.  Students will enhance reading in all curriculum areas.

After studying photosynthesis and cellular respiration in biology, students decided to conduct an experiment to test the effect of different length aquatic plant (Elodea) pieces on the amount of carbon dioxide in the water.  The students cut the different lengths of the Elodea and put them into test tubes containing 30mL of water each.  The test tubes were placed at equal distance from a light source.  The forth test tube was wrapped in foil so that no amount of light could reach the plant.  The table below indicates their experimental set up and data they collected.

	Length of Elodea (centimeters)
	Initial Amount of Carbon Dioxide (milligrams/liter)
	Final Amount of Carbon Dioxide

	2cm
	16 mg/L
	14 mg/L

	4cm
	16 mg/L
	10 mg/L

	8cm
	16 mg/L
	7 mg/L

	8cm (wrapped in foil)
	16 mg/L
	19 mg/L



1. Write an acceptable hypothesis for this experiment?
2. Identify the following variables:
a. Independent
b. Dependent
c. Constants
d. Control
3. What lab safety rules may have been addressed during this experiment?
4. How would you account for the increase in CO2 in the 8cm plant wrapped in foil?
5. Make a graph that will appropriately display the data collected in this experiment.
6. What other factors would impact the amount of CO2 in the water?
7. If carbon dioxide is decreasing, what would you expect to occur to the level of oxygen in each test tube?
8. What conclusion can these students make about CO2 and the size of Elodea?

Experimental Scenarios!
Scenario One: The effect of fertilizer on plants.
Description: John’s biology class was studying various ways to recycle materials, including the use of compost as fertilizer. Members of John’s class investigated the effectiveness of various recycled materials in promoting plant growth. John and three members of his lab group decided to compare the effect of compost and commercial fertilizer on plant growth. Three flats of bean plants (25 plants per flat) were grown for five days. The plants were then fertilized as follows: Flat A received 10 grams of commercial fertilizer; Flat B received 10 grams of aged compost; and Flat C received no fertilizer. The plants received the same amount of sunlight and water each day. At the end of 20 days, the students recorded the height of the plants in centimeters.
1. 
2. State a hypothesis for the experiment above:
3. Identify the following variables:
a. Independent
b. Dependent
c. Constants
d. Control
4. Predict any possible outcomes of the experiment.


Scenario Two: The effectiveness of various metals in preventing rusting of iron.
Description: Several weeks after Allen conducted a classroom experiment on the effectiveness of various metals in releasing hydrogen gas from hydrochloric acid, he read that the gas company was burying sheets of magnesium next to iron pipelines in order to prevent rusting. Allen wondered if other active metals would also be effective in preventing rust.
	To investigate, he placed each of the following into a separate test tube containing water: one iron nail; one iron nail wrapped with an aluminum strip; one iron nail wrapped with a magnesium strip; and one iron nail wrapped in a lead strip. He used the same amounts of water from the same source, equal amounts of the metal wraps and the same type of iron nails. At the end of five days, he described the amounts of rusting either as small, moderate or large. He also recorded the color of the water.
1. 
2. State a hypothesis for the experiment above:
3. Identify the following variables:
a. Independent
b. Dependent
c. Constants
d. Control
4. Predict any possible outcomes of the experiment.


Scenario Three: The effect of perfume on the behavior of bees.
Description: Joanna read that certain perfumes would cause bees to leave the hive and act in an agitated fashion. She decided to investigate the response of bees to five different perfumes- Ralph Lauren, Armani, Mark Jacobs, Vera Wang, and the last is an odorless liquid. She placed a saucer containing 20ml of perfume A 10 meters from a beehive. She then recorded the total number of bees that emerged from the hive during a 15 minute interval and made observations on their behavior. Using a 30 minute interval between tests to allow recovery time for the bees, she then repeated the procedure to test the remaining three samples. Each test was conducted on the same day with similar weather conditions. 
1. [image: http://i.imgur.com/Bb53z.png]State a hypothesis for the experiment above:
2. Identify the following variables:
a. Independent
b. Dependent
c. Constants
d. Control
3. Predict any possible outcomes of the experiment.

Scenario Four: Testing an Antibiotic Resistance!
Description: Petri dish I contains bacterial growth on agar that does not have any of antibiotic ampicillin.  Petri dish II contains no bacterial growth on agar containing the antibiotic ampicillin.  Petri dish III contains bacterial growth  that have been genetically modified to be resistant to ampicillin however there is no ampicillin in the agar.  Petri dish IV contains the genetically modified bacteria on agar containing the antibiotic ampicillin?
1. What can you conclude about the bacteria growth on agar plates I and II?
2. What can you conclude about the bacteria growth on agar plates III and IV?
3. How do the presence of antibiotics impact bacterial growth on agar plates II and IV?

Scenario Five: Different Plastics!
Description: There are many different types of plastic wraps that can be used for different purposes. One use of a plastic wrap is to keep food from drying out in a freezer. The degree of effectiveness of this type of wrap is based on how air tight it is. You decide to test the effectiveness of this type of brand A plastic wrap. Because germinating seeds require air to grow, sprouts can be used to test the amount of air that moves through the plastic. Using bean seeds that have been soaked for 24 hours, outline below an experiment that would test how well brand A wrap would work.
1. Experimental outline:


SB1 Students will analyze the nature of the relationships between structures and functions in living cells.
1. Explain the role of cell organelles for both prokaryotic and eukaryotic cells, including the cell membrane, in maintaining homeostasis and cell reproduction.
1. Explain how enzymes function as catalysts.  
1. Identify the function of the four major macromolecules (i.e., carbohydrates, proteins, lipids, nucleic acids). 
2. Explain the impact of water on life processes (i.e., osmosis, diffusion).

1. Match the characteristic of living things with the correct situation/example.
2. Complete the following table regarding prokaryotes, eukaryotes and viruses.
	Characteristic
	Prokaryotes
	Eukaryotes
	Viruses

	Reproduction
	
	
	

	Genetic Material
	
	
	

	Cell Wall
	
	
	

	Cell Membrane
	
	
	

	Ribosomes
	
	
	

	Membrane Bound Organelles
	
	
	

	Other organelles
	
	
	




3. Describe how the cell would be affected if the following organelles were missing or not working properly.
a. 
b. Mitochondria
c. Chloroplast
d. Cell membrane
e. Golgi body
f. Lysosome
g. Ribosome
h. Centriole
i. Vacuole
4. 
5. Why do some organisms or cells have more (or less) of the following organelles?
a. Mitochondria
b. Lysosomes
c. Golgi body
6. [image: http://www.daviddarling.info/images/transport_across_membranes.jpg]Explain the composition of the cell membrane, explain the roles of the cell membrane and how the composition allows it to perform its roles.
7. Answer the following questions about transport across a cell membrane using the diagram provided. 
a. Describe the types of molecules that would diffuse across the cell membrane as well as the direction the molecules move.
b. In what ways are diffusion and facilitated diffusion similar? Different?
c. Which types of diffusion are passive?  What is meant by passive?
d. Describe active transport?  What is required for active transport to occur?
8. [image: http://leavingbio.net/OSMOSIS%20AND%20DIFFUSION_files/image009.jpg]Osmosis is the movement of water into or out of a cell. Answer the following questions about osmosis.  
a. Is osmosis an active or passive process?  What does that mean?
b. What happens to an animal cell when too much water enters the cell?  
c. What happens when too much water leaves an animal cell?  
d. How and do plants response differently to the movement of water in or out of their cells?  Why?
e. Describe what is meant by a hypotonic and hypertonic solution in terms of their solute and solvent concentrations.
f. Visit the following website and explore water in the body, the water cycle and water properties
http://water.usgs.gov/edu/mwater.html
9. Identify the monomer and describe the main functions for each macromolecules listed below:
a. Carbohydrate
b. Lipid
c. Protein
d. Nucleic acid
10. Identify the organelles associated with each macromolecule.  

11. Explain connections between the macromolecules. 
a. Carbs and lipids
b. Protein and nucleic acids
c. [image: http://employees.csbsju.edu/hjakubowski/classes/ch331/transkinetics/enzactpH.gif]Any other connections between any of the four molecules
12. Use the diagrams below to answer the following questions.
a. Define enzyme-
b. Describe how an enzyme works.  
c. [image: http://swh.schoolworkhelper.netdna-cdn.com/wp-content/uploads/2010/07/substrate-enzyme-complex.jpg?c71720]The diagram below illustrates how a substrate molecule is being broken down into two products, can other enzymes combine multiple substrates to make one product?
d. What is an analogy for enzyme specificity?
e. Describe how pH affects each of the enzymes productivity in the graphs to the right.

SB2. Students will analyze how biological traits are passed on to successive generations.
1. Distinguish between DNA and RNA.
1. Explain the role of DNA in storing and transmitting cellular information.
1. Using Mendel’s laws, explain the role of meiosis in reproductive variability.
1. Describe the relationships between changes in DNA and potential appearance of new traits including
0. 
0. Alterations during replication.
0. Insertions
0. Deletions
0. Substitutions
0. Mutagenic factors that can alter DNA.
0. High energy radiation (x-rays and ultraviolet)
0. Chemical
1. 
1. Compare the advantages of sexual reproduction and asexual reproduction in different situations.  
1. Examine the use of DNA technology in forensics, medicine, and agriculture.

[image: http://www.rapidlearningcenter.com/biology/images/Mitosis-vs-Meiosis.jpg][image: http://humanphysiology2011.wikispaces.com/file/view/Cell_cycle.jpg/199029002/406x461/Cell_cycle.jpg]

13. What part of interphase is DNA replicated during? 
14. Describe the consequences of cell division if DNA was not replicated before the cell divided?  What would happen if the organelles did not replicate before cell division?
15. Compare the terms haploid and diploid.
16. Explain how mitosis and meiosis compare/contrast each other in the following ways:
a. 
b. Type of cell that performs each process
c. Number of chromosomes in parent cell
d. Number of cell divisions
e. Number of cells produced at the end
f. Type of cells produced
17. 
18. [image: http://www.yourarticlelibrary.com/wp-content/uploads/2013/12/b426.jpg]What occurs during “crossing over”?  Why is this phenomenon important?
19. What is non-disjunction?  What can non-disjunction result in? 
20. Explain how eukaryotic cell division differs from prokaryotic cell division.
21. Why is genetic variation important?  How do both prokaryote and eukaryote ensure genetic variation?
[image: http://faculty.etsu.edu/millerh/workshop/GeneticCode_files/image002.jpg][image: http://home.comcast.net/%7Ellpellegrini/RNA%20DNA.gif] 
22. Compare and contrast the structure, composition and location of DNA and RNA.
23. Using the diagram below, describe the process of transcription and translation.
24. How would you describe the function of mRNA, tRNA and rRNA?
25. Using the diagrams provided, with the mRNA template (below) and the amino acid chart (above), write the correct amino acid sequence for each codon.
26. [image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A8ecf723b6d7a84632d884e353e3b327298974c72bde96449cf227304%2BIMAGE%2BIMAGE.1]What would the tRNA anticodon be for codon 1?
27. How would deleting the third nitrogen base in codon 1 affect the protein being assembled?
28. [image: http://t1.gstatic.com/images?q=tbn:ANd9GcQRtQX1oqWnaLobmWJIiCcfoM8Zfx2fV8FgmQN-uFbhlOukgueL]How would inserting an A after the first codon impact the overall protein being made?
29. How would the 7th codon be impacted if the codon was UAA instead of UAG?






[image: https://missbakersbiologyclasswiki.wikispaces.com/file/view/Picture2.png/32638361/Picture2.png]


30. Based on the information provided by the gel electrophoresis 
diagram, who’s DNA matches that found at the crime scene?  How 
do you know?
31. How does gel electrophoresis work?
32. In what other ways is comparing DNA 
important?
33. What would the DNA samples of identical 
twins look like?
34. [image: http://blog.scs.sk.ca/bwapple/image18.png][image: Image result for genotype and phenotype]Compare/contrast the terms: genotype and phenotype
35. Hybrid, carrier, and heterozygous all mean that individuals…
36. What possible allele combinations could an offspring inherit If you have a parent that is heterozygous for height, seed shape and seed color?
37. What is the probability of having a white flower if you cross two heterozygous parents?
38. What is the probability of having offspring that are round and short if you cross parents that are completely heterozygous for both traits?
39. Compare co-dominance and incomplete dominance, provide examples of each.


SB3. Students will derive the relationship between single-celled and multi-celled organisms and the increasing complexity of systems. 
a.Explain the cycling of energy through the processes of photosynthesis and respiration.
b.Compare how structures and function vary between the six kingdoms (archaebacteria, eubacteria, protists, fungi, plants, and animals).
c.Examine the evolutionary basis of modern classification systems.
d.Compare and contrast viruses with living organisms.

40. [image: http://shafter.kernhigh.org/wp-content/uploads/2013/09/light-dependent-and-independent-reaction.gif]Compare and contrast ADP and ATP in terms of structure and energy.
41. What organisms preform photosynthesis?
42. Define photosynthesis.  What organelle is responsible for preforming this process?
43. What are the reactants of photosynthesis?  Products?
44. Why does the light dependent reaction occur in the thylakoids?
45. [image: http://image.slidesharecdn.com/cellular-respiration-23666/95/cellular-respiration-1-728.jpg?cb=1171448210]How would an increase or decrease in the reactants impact the amount of products being made (ex.  How would a drought impact the process)? 

46. What organisms perform cellular respiration?
47. Define cellular respiration.  Where in the cell does anaerobic and aerobic respiration takes place?
48. When oxygen is not present what two processes can occur?
49. How do the processes of cellular respiration and photosynthesis contribute to the carbon cycle?  
50. How does matter and energy travel between these two processes?

51. [image: https://aperimentis.files.wordpress.com/2013/02/25-11-cladogram-al1.jpg]What characteristics do all living organisms share?
52. What characteristics do viruses have with living things?
53. Why are viruses considered non-living?
54. How do these characteristics vary between the 6 kingdoms?
55. What commonalities can you find between prokaryotic and eukaryotic cells?  Differences?
56. Which organisms, in the diagram to the left, are the most closely related?  Which are the least related?
57. Which derived characters are shared by the salamander and the turtle?
58. What characteristics could you assume their immediate common ancestors had?


59. [image: Image result for cladogram dna]Based on the table to the right, which organisms would contain the most similarities in their genetic material?  Why?
60. Why is molecular evidence, such as DNA, the best to use in determining ancestry and evolutionary relationships? 
61. Explain what “descent with modification” means.
62. Once organisms are classified into their specific kingdom, what is the taxon hierarchy?
63. What can you say about organisms in the same order?
64. How are organisms classified?  What is a common ancestor?































SB4. Students will assess the dependence of all organisms on one another and the flow of energy and matter within their ecosystems.
1. Investigate the relationships among organisms, populations, communities, ecosystems, and biomes.
1. Explain the flow of matter and energy through ecosystems by
· Arranging components of a food chain according to energy flow.
· Comparing the quantity of energy in the steps of an energy pyramid.
· Explaining the need for cycling of major nutrients (C, O, H, N, P).
1. Relate environmental conditions to successional changes in ecosystems.
1. Assess and explain human activities that influence and modify the environment such as global warming, population growth, pesticide use, and water and power consumption.
1. Relate plant adaptations, including tropisms, to the ability to survive stressful environmental conditions.
1. Relate animal adaptations, including behaviors, to the ability to survive stressful 
		environmental conditions.

[image: http://aisdvs.aldine.k12.tx.us/pluginfile.php/272319/mod_book/chapter/32229/Food%20Chain%20and%20Food%20Web.jpg]
65. Which trophic level of a food chain or food web must have the most individuals?  Why?
66. Which organism in the food web could occupy more than one trophic level?
67. Which type of organism is missing from the food web?  Which kingdoms contain organisms that would fulfil this role?
68. Explain how and what organisms would be impacted by a decrease in the mouse population in the food chain provided?  
69. How much energy would be available for the secondary consumer if the primary producer energy source was 5800kcal?
70. Compare and contrast the following terms:  mutualism, commensalism, and parasitism.
71. [image: http://eenalin.weebly.com/uploads/1/3/4/6/13469101/7046857_orig.jpg][image: http://zaraimedia.com/wp-content/uploads/2014/02/table.jpg]How are populations, communities and ecosystems related to one another?
72. What are the density dependent and density independent factors that keep a population from growing exponentially?  
73. Using the diagram of P. caudatum and P. arelia, what can you determine? 
74. Using the squirrel and coyote population graph, what can you determine about invasive species and their effect on the community?
75. What is the carrying capacity of the gray squirrels?  How many years did it take for the gray squirrels to reach carrying capacity?
76. Compare and contrast primary and secondary succession.
[image: http://www.fire.uni-freiburg.de/iffn/country/ra/ra_9_2b.gif]
77. What kind of succession is depicted in the diagram above?
78. What type of organism is missing from this example that is found in primary succession?
79. What symbiotic relationship is a lichen an example of? Why?
80. Describe some common animal and plant adaptations. 
a. 
b. Habituation
c. Imprinting
d. Innate behaviors
e. Altruism
f. Phototropism
g. Geo/gravitropism
h. Thigmotropism
i. hydrotropism
81. 
82. [image: https://dr282zn36sxxg.cloudfront.net/datastreams/f-d%3A4944ba80624e1915bfcf4fe2c5ec548f7f231169d20085010c677ef0%2BIMAGE_THUMB_POSTCARD%2BIMAGE_THUMB_POSTCARD.1]In what ways can humans affect the carbon cycle which would increase the amount of carbon dioxide in the atmosphere?
83. What global problem is associated with increasing levels of carbon dioxide in the atmosphere?
84. What role do bacteria have in the nitrogen cycle?  Why is that important?
85. What are the consequences of increasing the amount of available nitrogen and phosphorus into the environment? 
86. [image: http://m.qa.everythingmaths.co.za/community/life-sciences-gr-10/environmental-studies/biosphere-to-ecosystems/CarbonCycle.jpg/@@images/efc506b7-a149-4b60-a9c5-71e24594dbb5.jpeg]What would you predict about the amount of biodiversity in an ecosystem undergoing eutrophication?  Why?


[image: http://www.tankonyvtar.hu/en/tartalom/tamop425/0032_vizkeszletgazdalkodas_es_vizminoseg/images/45.jpg]
















[bookmark: _GoBack]

SB5. Students will evaluate the role of natural selection in the development of the theory of evolution.
1. Trace the history of the theory.
1. Explain the history of life in terms of biodiversity, ancestry, and the rates of evolution.
1. Explain how fossil and biochemical evidence support the theory.
1. Relate natural selection to changes in organisms.
1. Recognize the role of evolution to biological resistance (pesticide and antibiotic resistance).
[image: https://hcevolution.wikispaces.com/file/view/hjgfkdev.JPG/321442892/hjgfkdev.JPG]
87. Summarize how the following terms are related:  natural selection, survival of the fittest, genetic variation and evolution.
88. Compare the ideas of catastrophism and uniformitarianism.
89. Compare the ideas of Darwin and Lamarck.
90. Describe the different pieces of evidence that support Darwin’s theory of evolution: fossil records, embryology, homologous/analogous/vestigial structures, geographic distribution, and molecular evidence
91. In what ways have humans affected the evolution of different organisms?
92. Compare artificial and natural selection.











93. Summarize how genotype is related to the evolution of the bacteria population depicted below.
[image: http://www.zo.utexas.edu/faculty/sjasper/images/bacterial-Resistance.jpg]
94. How does the overuse of antibiotics lead to resistance within a population?
95. How does genotype, phenotype and natural selection relate to one another?
96. Explain the environmental background that would favor each phenotype for a snail population depicted in each graph below (stabilizing, directional and diversifying).
[image: http://legacy.owensboro.kctcs.edu/GCaplan/bio/Notes/Image684.gif]
97. How would you explain the change in beak size for the bird population shown in the graph below?  
98. What is genetic drift?
[image: Image result for directional selection]
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