

Biology EOCT Review

Cell Basics and Homeostasis

1. What is the difference between a prokaryotic and a eukaryotic cell? Give an example of each type of cell.


Prokaryotes do not have a nucleus like bacteria.  Eukaryotes have a nucleus like plants and animals cells

2. What are the three parts of the cell theory?

Cells are the basic units of structure and function”; “All living things are made of cells”; “Cells come from other cells”

3. What contributions did these scientists make to the study of cells: Scwhann, Schleiden, Virchow, and Leeuwenhoek?

Schwann, Schleiden, Virchow: Cell Theory

Leeuwenhoek: First person to view living cells; contributed to creation of cell theory with primitive microscope

Robert Hooke:  Coined the term "cell"

4. In relation to a microscope, what is magnification and resolution?

Magnification: increase of an object’s apparent size

Resolution: Power of microscope to show detail

5. What is the difference between the magnification and resolution powers of a light microscope and electron microscopes?

Light Microscope: Specimen must be sliced thin enough or very small so the light will make it visible

Electron microscope: Beam of electrons produced to enlarge images of a specimen (stronger magnification than light!)
6. How are specimens prepared differently for viewing under a transmission or electron microscope?

An electron microscope cannot view living specimens because of staining technique.

Transmission allows you to see the inside of a cell.  Scanning allows you to see the surface.

7. What is an ultracentrifuge? What information can it give a scientist who is studying cells? 

An ultracentrifuge is a high speed centrifuge used to separate large cellular molecules.  It can help scientists by allowing them to determine the mass of each individual molecule in a substance

8. Define homeostasis. Give an example of an organism attempting to maintain homeostasis.

Homeostasis: stable internal conditions of a living thing; humans attempt to maintain homeostasis by kidneys filtering blood.

The Cell and Organelles

9. Describe the structure and function of the following organelles: 

Nucleus: a small part of a cell containing DNA and RNA; directs cell activity

Nucleolus: small round body of protein in a nucleus

Mitochondria: small organelle containing enzymes responsible for producing energy (cellular respiration)

Chloroplast: plastid containing chlorophyll and other pigments (photosynthesis)

Lysosome: organelle responsible for digestion of worn out organelles, cells, & wastes

Vacuoles: storage of food, water or wastes

Vesicles: small sac-like structure for transporting in cells

Ribosomes: tiny, spherical organelles that form the workbench for making proteins

Golgi Apparatus: tubes and sacs; site of packaging & shipping in the cells; packages in vesicles

Cilia: hair-like projection from a cell

Flagella: lash-like appendage used for locomotion of a cell

Chromosome: threadlike body in the cell nucleus that carries genes in a linear order

Cell Membrane: thin layer around cytoplasm of a cell which controls what enters and exits a cell

Nuclear envelope: the condensed double layer membrane enclosing the cell nucleus and separating it from the cytoplasm

Cell wall: tough layer around the cell membrane of a plant

Cytoplasm: jelly-like substance that hold organelles in cell; cytosol-fluid; cytoskeleton – microtubules and microfilaments of protein
10. What is the relationship between cell surface area and volume?

If a cell keeps its same shape, its volume will increase more rapidly than surface area.  Therefore the cell has to divide in order to have more surface area so it won't starve to death.

11. Why is there a limit to the cell size?

Because of the ratio between a cell’s surface area and volume needs to be large.  Too much volume would hinder the nutrients and water and wastes to be transported efficiently in and out of the cell

12. What determines how a cell differentiates into a specialized cell?

Certain genes turned on and off in the DNA ultimately determines the type of cell it will become.  The type of cell can be determined by the number and type of organelles the cell has.

13. Using the microvilli of the intestines and the nephron of the kidneys, tell how the structure of these cells dictates the function that it performs.


They are only one cell layer thick, so it’s never easier to move things through the cell.  Also, tiny structure for increased surface area
14. What is meant by saying that a cell is in hypertonic solution? hypotonic? isotonic?

Hypertonic: the solution has a solute concentration higher than that inside the cell

Hypotonic: the solution has a solute concentration lower than that inside the cell

Isotonic: the solution has a solute concentration equal to that inside the cell
15. Which way will water move if a cell is in hypertonic solution? hypotonic? isotonic?

Hypertonic: The water will move out more than in

Hypotonic: The water will move in more than out

Isotonic: The water will move in and out at equal rates
Organic Compounds

16. Name the four major groups of organic compounds and explain how they differ in structure.

The four major groups of organic compounds are Carbohydrates, Lipids, Proteins, and Nucleic Acids.  Their structure differs, Carbohydrates are simple compounds composed usually of 1 Carbon atom to 2 Hydrogen atoms to 1 Oxygen.  Proteins also have Carbon, Hydrogen and Oxygen, but also contain Nitrogen.  Lipids contain higher ratio of Carbon and Hydrogen atoms to the Oxygen atoms than do Proteins and Carbohydrates.  Finally Nucleic Acids are very large and complex organic molecules.

Building Blocks:

Carbohydrates = monosaccharides
Proteins = amino acids

Nucleic Acids = nucleotides

Lipids = fatty acids & glycerol
17. What is the function of each of the four main groups of organic compounds?

The function of Carbohydrates is to be the main source of energy for cells, Lipids store energy efficiently, Proteins make up skin and muscles in plants and animals, and Nucleic Acid- Store important information in the cell.

18. What type of organic compound are enzymes?

Most Enzymes are Proteins.

19. What is activation energy? How does an enzyme lower the activation energy of a chemical reaction?

Activation Energy is the amount of energy needed to start a reaction.  When an enzyme and a substrate link, the enzyme’s shape changes to match to the shape of the substrate.  This weakens some chemical bonds in the substrate and lowers the activation energy needed.

20. Give examples of the regulatory functions that enzymes possess within a cell.

One regulatory function an enzymes does within a cell is to lowers reaction time.

21. What is a catalyst?

A catalyst is a substance that reduces amount of activation energy that is needed for a reaction

22. Give an example of how an enzyme acts as a catalyst.

An enzyme works like a lock and key with the reactant and flexes to the reactants shape.  This lowers activation energy

23. Give an example of how enzyme failure can affect a cell.

If an enzyme failure happens due to change in temperature or pH the reaction that the enzyme should have catalyzed cannot occur.

24. List and describe the factors that affect the activity of an enzyme.

There are several factors that can affect the activity of an enzyme, heat, pH, or the concentration of the substrate can all influence how enzymes react. 

25. Demonstrate how enzyme and substrate concentration affect the rate of a reaction.

If there are more substrates than enzymes then the rate of reaction would be slower.  

26. Give an example of a metabolic disorder that results from the malfunctioning of an enzyme.

Lactose intolerance --a person doesn't produce lactase to break down the lactose.

Photosynthesis and Cellular Respiration

27. Write the overall equation for photosynthesis. Identify the products and the reactants.

  6CO2 + 6H2O Sunlight  C6H12O6+6O2
        Reactants                    Products

28. Trace the path of an electron as it moves through the reactions involved in photosynthesis.

First plants use sunlight (captured by pigments) to change water into oxygen gas. The light energy from the sun breaks apart water molecules to make oxygen gas and it releases electrons (photolysis). The electrons released are hydrogen atoms are caught by Photosystem II (a cluster of pigment molecules). Then the electrons give some of the energy, as they travel down an electron transport chain (ETC) to produce ATP. The weakened electrons are then caught by Photosystem I. Then travel down a second electron transport chain. A proton pump called ATP synthesis pumps the energy across the thylakoid membrane to make ATP. This process is called chemosmosis. The weakened electrons will be carried to part 2 by a molecule NADPH an electron carrier. The electrons will be used in the Calvin Cycle to make sugar.

29. List and explain the steps of the dark reactions (Calvin cycle).

First the Calvin cycle begins with carbon-fixation. A five-carbon molecule called RuBP captures carbon dioxide from the air. This six-carbon molecule is very unstable and splits into 2 three-carbon molecules called PGA. ATP and NADPH from the light reaction are used to make 2 more ATP molecules and PGA becomes PGAL. Five of the carbon remakes RuBP and 1 is stored aside to make simple sugar. It takes three turns of the Calvin cycle to make one complete simple sugar.

30. List and explain the steps of the light reactions.

The light energy from the sun breaks apart water molecules to make oxygen gas and it releases electrons (photolysis). The electrons released are hydrogen atoms are caught by photosystem II (a cluster of pigment molecules). Then the electrons give some of the energy, as they travel down an electron transport chain (ETC) to produce ATP. The weakened electrons are then caught by photosystem I. Then travel down a second electron transport chain. A proton pump called ATP synthesis pumps the energy across the thylakoid membrane to make ATP. This process is called chemosmosis. The weakened electrons will be carried to part 2 by a molecule NADPH an electron carrier.

31. What products of the light reactions are used as reactants in the dark reactions?

The products of the light reaction that are used as reactants in the dark cycle are ATP and NADPH.

32. Where is chlorophyll found in a plant cell?

The chlorophyll is found in the chroloplasts of the plant cell.  Specifically in the thylakoids.

33. Define the terms chloroplast, thylakoid and stroma. 

Chloroplast is organelles where photosynthesis occurs inside plant cells. Thyakoid are small disks in the chloroplast (pancakes). Stroma is the space surrounding the thylakoid.

34. What reaction occurs in the stroma? Thylakoid?

The reaction that occurs in the stroma is the Calvin cycle and light reaction occurs in the thylakoid.

35. What role does chlorophyll play in photosynthesis?

The chlorophyll absorbs all the wavelengths of light, but reflects the green wavelengths.

36. What is hydrolysis and why is it important in photosynthesis?

Hydrolysis is the breaking down of water in photosynthesis so the electrons can proceed in photosynthesis.

37. What is the purpose of the electron carriers that reside in the thylakoid membrane?

The purpose of the electron carriers that reside in the thylakoid membrane is to carry the weak electrons to the different photo systems

38. Write the overall equation for cellular respiration. Identify the products and the reactants.

The equation for cellular respiration is: 6O2 + C6H12O6 ( 6CO2 + 6H2O. 

Oxygen gas (6O2) and glucose (C6H12O6) are the reactants on the left side. Carbon Dioxide (6CO2) and water (6H2O) are the products on the right side of the equation. The arrow in the middle represents the enzymes. 
39. What molecule determines whether respiration is aerobic or anaerobic?
The molecule that determines whether or not it is aerobic or anaerobic is oxygen. 

40. What types of organisms typically undergo anaerobic respiration? Aerobic?

Aerobic respiration is cellular respiration and most organisms undergo cellular respiration. One organism that undergoes anaerobic respiration is yeast.  Some bacteria can also do anaerobic respiration.

41. What reactions involved in aerobic respiration occur in the mitochondria?

During aerobic respiration, the Krebs’s Cycle takes place in the matrix of the mitochondria. Then the Electron Transport Chain takes place in the Cristae (the inner folds of the mitochondria). These are aerobic because they use oxygen!

42. What is the purpose of glycolysis? What are the products and reactants involved in glycolysis?

The purpose of glycolysis is to split a molecule of glucose into two pyruvic acids. The reactant is glucose.  The products are NADH, two ATP, and two pyruvic acids.

43. Why does glycolysis occur in both aerobic and anaerobic respiration?

Since glycolysis is the initial spilt of the glucose, it does not require oxygen but is used as a stage in both respirations. 

44. How is alcoholic fermentation different from lactic acid fermentation?

Alcoholic fermentation turns pyruvic acid into ethyl alcohol. Lactic acid fermentation causes build up of lactic acid in muscle cell, which causes cramps. A product that’s different in Alcoholic fermentation is ethyl alcohol and lactic acid is produced during lactic acid fermentation. 

45. What are the products and reactants of the Kreb’s cycle? Where does it take place?

The products of the Krebs’s cycle are two ATP, carbon dioxide, NADH, and FADH2. The Krebs’s cycle takes place in the matrix of the mitochondria

46. What are the products and reactants of the electron transport chain? Where is it located?

The products are 32 ATP and water. The electron transport chain (ETC) takes place in the inner membrane of the mitochondria known as the cristae. 

47. Briefly describe how NADH, FADH2 and ATP are formed during respiration.

NADH and FADH2 are made by electrons traveling as hydrogen that are added to NAD and FAD. ATP is formed by adding a phosphate group. Two ATP and NADH are made in Glycolysis. Two ATP, NADH and FADH2 are made during the Krebs’s cycle. And 32 ATP are formed during the ETC. 

48. Why is it necessary for oxygen to be the final electron acceptor in aerobic respiration?

Oxygen is necessary as a final electron acceptor because the hydrogens are caught by the water and together (the hydrogens and oxygen) they form water, which is useful to the environment.

Energy

49. Define the term energy.

All organisms need energy to stay alive. Energy is stored in the bonds of ATP.

50. When chemical bonds are formed between to two atoms, is energy being released or stored? 

Stored.

51. How is energy released when bonds are broken?

Through the bond between the 2nd & 3rd phosphate

52. How many calories are found in one gram of carbohydrate? Protein? Fat?


Carbohydrates- 4
Protein- 4 
 Fat- 9

53. What is special about the structure of a lipid that accounts for there being more calories per gram of fat than per gram of carbohydrate or protein?

Lipids are composed of many carbons and hydrogen’s, and are made up of fatty acids.

54. What are the three parts of an ATP molecule?

Adenosine molecule with three phosphate groups.

55. Which bonds in an ATP molecule are identified as “high energy bonds”? What happens when these bonds are broken? Formed?

High energy bonds= the second and third bonds. When they are broken energy is  released and when they are formed energy is stored.

56. Write the equation for the hydrolysis of ATP.

ATP(ADP + P

57. Show how ADP and ATP can be recycled as energy is stored and released.

ATP(ADP + P ; ADP + P(ADT ;

      Adenosine Triphosphate—Phosphate—Phosphate-/-Phosphate 

      Adenosine Diphosphate—Phosphate—Phosphate 

      Adenosine Triphosphate—Phosphate—Phosphate—Phosphate

58. How can the recycling of ATP be used to run the “machinery” of a cell?

ATP gives the cell energy to operate.  Then it stores energy until needed.  It is like a battery for the cell

59. State the first and second laws of thermodynamics and gives examples of each.

First law of thermodynamics (Law of conservation of energy)- energy is neither  created nor destroyed but can change form. Second law of thermodynamics (Law of entropy)- all systems move towards disorder.

60. How does the first law of thermodynamics relate to photosynthesis and cellular respiration?

Because in photosynthesis energy isn’t created or destroyed but is changed from light energy into chemical energy (ATP) and food energy, and in cellular respiration it isn’t created or destroyed but food energy is changed into stored energy (ATP)

61. Define the term entropy.  

Disorder.

62. What is the difference between an open system and a closed system?

Closed systems are where is recycled and reused within a specific area and open systems are where energy can be transferred with other areas and organisms.

63. How does a closed system relate to the second law of thermodynamics?
In any closed system, the amount of disorder always increases with time. Things progress naturally from order to disorder, or from an available energy state to one where energy is more unavailable.

64. Why is a living thing an open system? 

Living things are constantly exchanging energy with their environment

Cell Division 

65. List and explain the steps of the cell cycle.

-G1 Phase: cell growth

--S Phase: DNA is copied

---G2 Phase: growth and preparation for cell division

----M Phase: division of the nucleus 

-----Cytokinesis: cleavage furrow occurs dividing two new cells with exact info in plant cells a cell plate is made.

66. List and explain the phases of mitosis.

Interphase precedes mitosis.  Prophase, the chromatin coils to form visible chromosomes.  Metaphase, the chromosomes line up in the middle.  Anaphase, centromeres split and the chromatids are pulled apart to opposite poles of the cell.  Telephase, two distinct daughters cells are formed and separate from each other.

67. What type of cell undergoes mitosis? What type of cell comes out of mitotic division?

Somatic (body cells).  Two daughter cells that are identical to each other and the original mother cell.

68. List and explain the phases of meiosis, oogenesis and spermatogenesis.


Meiosis I:

-Prophase 1: DNA coils tightly into chromosomes. Spindle fibers appear. Nucleus and nucleolus disappear. Chromosomes line up with its homologue. (synapsis & crossing over)

-Metaphase 1: tetrads line up randomly along middle of cell. Spindle fibers from one pole attach to the centromere of one homologous chromosome. Spindle fibers from opposite pole attach to the other homologous chromosomes of the pair.

-Anaphase 1: each homologous chromosome moves to an opposite site pole of the dividing cell. 

-Telophase & cytokineses 1: chromosomes reach the opposite ends of the cell and cytokinesis begins. [cleavage furrow, nucleus forms]

Meiosis II:

-Prophase 2: DNA coils tightly into chromosomes. Spindle fibers appear and attach to centromeres. Nucleus and nucleolus disappear. 

-Metaphase 2: Chromosomes line up on cell equator with a sister chromatid on either side. 

-Anaphase 2:  Sister chromatids are pulled toward opposite ends of the cell

-Telophase 2:  cleavage furrow, DNA begins to unravel, nuclei begin to form

-Cytokinesis 2:  cell splits into 2


Oogenesis:  the production of egg cells through meiosis.  Forms 1 large egg (ovum) and 3 polar bodies


Spermatogenesis:  the production of sperm cells through meiosis.  Forms 4 sperm cells.

69. Give a definition for the term cancer in relation to mitosis and cell division.

Cancer is uncontrolled cell division that may be caused by environmental factors that many cause mutations.

Nucleic Acids and Protein Synthesis

70. State the three main differences between RNA and DNA.

DNA: 

· Double stranded

· Sugar: deoxyribose

· Uses thymine

RNA:

· Single stranded

· Sugar: ribose

· uses uracil

71. List and explain the steps involved in the process of transcription.

RNA polymerase initiates RNA transcription by binding to specific regions of DNA called promoters. The promoter marks the beginning of transcription. Transcription continues one nucleotide at a time until RNA polymerase reaches a DNA region called the terminator. The termination signal is a specific sequence of nucleotides that marks the end of a gene in eukaryotes.  At the termination signal RNA polymerase releases both DNA molecules and newly formed RNA. All 3 types of RNA molecules are transcribed in this process.

72. List and explain the steps involved in the process of translation

The process of assembling polypeptides from information encoded in mRNA.

-tRNA and Anticodons: amino acids floating freely in the cytoplasm are transported to the ribosome by tRNA
 molecules. The tRNA anticodon is complementary to and pairs with it’s corresponding mRNA codon. 

-Ribosomes: Ribosomes are composed of rRNA and proteins and are usually both free in cytosol and attached 
to the ER. Membrane proteins and proteins that will be exported for use outside the cell are produced by ribosomes attached to the ER. Ribosomes have three binding sites that are key to translation. One binding site holds an 
mRNA transcript so that its codons are tRNAs whose anticodons pairs with the mRNA codons.

-Protein Assembly: The start codons pairs with the anticodons on the tRNA.  Amino acids are bonded by peptide
 bonds to form a polypeptide chain.

73. Explain the relationship between DNA and chromosomes.

A Chromosome is DNA and proteins in a coiled rod shaped form that occurs during cell division.

74. What is the difference between a purine and a pyrimidine?

Pyrimidine- one carbon ring: Thymine & Cytosine

Purine- two carbon rings: Adenine & Guanine

*A purine always pairs with a pyrimidine
75. List and explain the steps of DNA replication.

A section of DNA untwists and the 2 chains of nucleotides separate and each chain acts as a template for a new strand to be made.

Enzymes called helicase break the hydrogen bond between the nitrogen bases and split the 2 chains of DNA.

Enzymes called DNA polymerases bind to an open chain and use it as a template to add complementary nucleotides to form a DNA strand.

Replication occurs simultaneously at many different points along a piece of DNA.

DNA always replicates in a 5’ to 3’ direction. 

76. What is a polymerase chain reaction? Name some uses of PCR.

PCR: technique used to quickly make many copies of selected segments of DNA in a lab (DNA Replication in a lab!)

Uses: to make DNA nucleotides or copies of DNA polymerase to speed up reactions.

77. What is DNA fingerprinting? Name some uses of DNA fingerprinting.

DNA fingerprint: a pattern of bands made up of specific fragments from an individuals DNA.

Uses: compare segments of DNA

78. What is the Human Genome Project?

HGP: worldwide scientific collaboration to determine the nucleotide sequences of the entire human genome.

Genetics

79. Use a punnett square to determine the probability of a trait occurring in an individual. What is the probability that the offspring of a homozygous dominant individual will exhibit the dominant phenotype?

The probability of the offspring exhibiting the dominant phenotype would be 4 out of 4 if crossed with another dominant individual.

80. Use a punnett square to determine the probability of a sex-linked trait occurring in an individual.  A woman carrying the gene for hemophilia is married to a hemophiliac.  What percentage of their children will be expected to have hemophilia?

Half of their children will be expected to have hemophilia

81. What is the difference between sex-linked and sex-influenced traits?  

The difference between sex-linked and sex influenced traits is that sex influenced traits is a trait influenced by the presence of male or female sex hormones and sex-linked genes is when a gene for a specific trait is located on one of the sex chromosomes.

82. Use a punnett square to determine the genotypes and phenotypes in problems dealing with multiple alleles. A man of blood type AB marries a woman of blood type A. What are the possible blood types of the offspring if the woman’s mother was type O?

The possible blood types are 1/2 of their children will have blood type A and the other will have blood type B.

83. Use a punnett square to determine the genotypes and phenotypes in problems dealing with codominance. What are the possible genotypes and phenotypes that result from the cross of a red horse and a white horse if hair color is a codominant trait?

All of their offspring will be heterozygous and all of their offspring will be roan.

84. Use a punnett square to determine the genotypes and phenotypes in problems dealing with incomplete dominance. What are the possible genotypes and phenotypes that result from the cross of a red snapdragon and a white snapdragon if color is an incompletely dominant trait?

All of the offspring will be heterozygous and they will all be pink

85. State the laws of independent assortment and segregation.

The law of segregation says that a pair of factors is segregated or separated during the formation of gametes. The law of independent assortment says that factors for different characteristics are distributed to gametes independently.

86. What is gene linkage? How does gene linkage explain the observation that most people with red hair also have freckles?

Gene linkage is when genes that assorted independently bond together on the same chromosome. People with red hair most of the time have freckles because the two genes link together

87. What is a mutation? What is the difference between a chromosomal mutation and a gene mutation? Give an example of each and tell what effects each may have.

88. List several causes of mutations.  Include the definitions of carcinogens and mutagens.

Some causes of mutations are any changes in DNA, Carcinogens-a cancer causing substance,  mutagens are anything in the environment that causes mutations

89. How is the effect of a sex cell mutation different than that of a somatic cell mutation?

A sex cell mutation is different from a somatic cell mutation because sex cell mutation happens in gametes and somatic cell mutation happens in body cells.  Sex cell mutations may be passed to offspring.
90. Explain the dangerous mutations that occur in sickle cell anemia, Tay-Sachs disease, cystic fibrosis and hemophilia.

The danger in these mutations is that they occur in gametes and can be passed from generation to generation.

Sickle-Cell Anemia – hemoglobin in blood is unable to carry oxygen; sickle-shaped cells

Tay-Sachs – deterioration of CNS

Cystic Fibrosis – excess mucus disorder

Hemophilia – blood-clotting disorder
91. What is genetic variability? Explain the relationship between the following factors and genetic variability: sexual reproduction, mutation and genetic recombination during crossing-over.

Differences in genes in individuals.  This increases because of sexual reproduction, mutations, and crossing over.

Ecology

92. Describe the role of producers, consumers and decomposers in the carbon cycle.

Producers (plants) take CO2 out of the atmosphere and make organic molecules with it (by the process of photosynthesis).  Consumers then eat the plants or other animals thus getting the carbon that was made in the plants.  Then the consumers put CO2 back into the atmosphere by the process of cellular respiration.  If the consumer dies of goes to the bathroom, decomposers will recycle the Carbon back into the soil to form fossil fuels.

93. Explain the roles of photosynthesis and cellular respiration in the carbon cycle.  

Together, photosynthesis and cellular respiration form the basis of the carbon cycle. During photosynthesis, plants and other autotrophs use carbon dioxide, along with water and solar energy, to make carbohydrates. Both autotrophs and heterotrophs use oxygen to break down carbohydrates during cellular respiration and release the product, carbon dioxide, back into the air

94. In what ways have humans negatively affected the carbon cycle?

Our industrial society depends on the energy released by the burning of fossil fuels-coal, oil, and natural gas. Burning releases the energy in these molecules, but carbon dioxide is also released.

95. What is global warming?

The increase of CO2 in the atmosphere creates a "blanket" that is creating a Green House Effect.  The idea is that the temperatures will become warmer and warmer over time, and could cause polar ice caps to melt and cause flooding.

96. Define List and explain the processes involved in the nitrogen cycle (including nitrification, ammonification, assimilation and denitrification).

The Nitrogen Cycle is the complex pathway that nitrogen follows within an ecosystem. In nitrogen fixation, nitrogen gas is converted into ammonium. Nitrogen-fixing bacteria convert nitrogen gas into ammonium.  Ammonification   is when decomposers break down the corpses and wastes of organisms and release the nitrogen they contain as ammonia. Through ammonification, nitrogen that would otherwise be lost is reintroduced into the ecosystem. In nitrification, bacteria in the soil take up ammonia and oxidize it into nitrites, and nitrates. Nitrification is carried out by bacteria. The erosion of nitrate-rich rocks also releases nitrates into an ecosystem. Plants use nitrates to form amino acids (assimilation). Nitrogen is returned to the atmosphere through dentrification. Dentrification occurs when anaerobic bacteria break down nitrates and release nitrogen gas back into the atmosphere.

97. What role do decomposers and nitrogen fixing bacteria play in the nitrogen cycle?

Separate groups of nitrogen fixing bacteria convert nitrogen gas into ammonia, then nitrite, and then nitrate. They play as the convertors in the nitrogen cycle. Decomposers break down the corpses and wastes of organisms and release nitrogen they contain as ammonia. They play as the source of nitrogen.

98. Describe what occurs in the phosphorous cycle?

The weathering of rocks adds phosphate to soil. Decomposers also convert phosphorous compounds in dead organisms. Autotrophs take this phosphorous up and use it in a variety of ways. It is an important constituent of cell membranes, DNA, RNA, and ATP. Heterotrophs obtain their phosphorous from the plants they eat.

99. Describe what occurs in the water cycle (including evaporation, transpiration, condensation and precipitation)

Water is crucial to life. The movement of water is the water cycle. Three important processes in the water cycle are evaporation, transpiration and precipitation. The other process is condensation. Evaporation adds water as vapor to the atmosphere. Heat causes water to evaporate from the oceans and other bodies of water, from the soil, and from the bodies of living things. At least 90 % of the water that evaporates from terrestrial ecosystems passes through plants in a process called transpiration. In transpiration, plants take in water through their roots, and they release water and take in carbon dioxide through the stomata in their leaves. Water leaves the atmosphere through precipitation. The amount of water the atmosphere can hold depends on abiotic factors, such as temperature and air pressure. Once the atmosphere becomes saturated with water vapor, precipitation occurs in the form of rain, sleet, snow, hail, or fog.
100. What is the role of plants in the water cycle? 


Transpiration
101. Using a food chain as an example, describe how the sun is the ultimate source of energy on earth.

Plants need the sun to go through photosynthesis to provide food for themselves and for other organisms that depend on them in the food chain.  Therefore the sun is considered the ultimate source of energy

102. What is the difference between a food chain and a food web?

A food chain is a single pathway of feeding relationships among organisms in an ecosystem that result in energy transfer. A food web is the interrelated food chains in an ecosystem.

103. What is a trophic level? Which trophic level always contains the largest number of organisms? Why is this necessary?

A trophic level indicates an organism’s position in the sequence of energy transfers. Trophic level #1 always contain the largest number of organisms because they consume the most energy from the sun and they decompose dead organisms and get their store energy.
104. Why is the transfer of energy within a food chain not 100%?

Some of the organisms in a food chain escape from being eaten. They eventually die and become food for decomposers. The energy though, contained in their bodies does not pass on to the next trophic level. Most energy is lost as heat into the environment.

105. Why are there limits to the number of consumers in a food chain?

There are limits to the number of consumers in a food chain so then there won’t be as much competition.  There are only so many prey that can provide energy for a certain number of organisms as you move up the pyrimid.

106. What is biological magnification? Explain the effects that DDT had on all levels of the food chain.

Toxic substances can’t be excreted.  They are stored in the tissues of organisms.  So as we go up the food chain, the concentration of the toxin increases. This is biological magnification.

Ex.  DDT – affected aquatic plants first, then fish, then most effect was seen in birds like the Bald Eagle

107. How is the energy that runs through a food chain the direct result of the carbon cycle?

It starts with the plants taking CO2 out of the air.  Plants make sugar from it, and other organism eat it thus getting the carbon as well.

108. What will happen to a food chain if the carbon cycle is interrupted?

The organism that are dependent on the part that is taking out would suffer, and the population size would probably decrease.

109. Define the term symbiosis.

Symbiosis is when organisms live together in some type of relationship.

110. What is the difference between mutualism, commensalism and parasitism?

Mutualism both partners benefit.  Commensalisms one partner benefits but one is not helped nor harmed.  Parasitism is one is helped and the other is harmed.

111. Under what conditions will competition exist between organisms?

When different populations in the same location use a limiting resource.

112. What is the difference between interspecific and intraspecific competition?

Interspecific competition is competition between two different organisms.

Intraspecific competition is competition between animals within the same species.

113. In what ways do organisms cooperate with each other to ensure the stability of their ecosystem?

Competition and predation help maintain stability

114. What is a niche? Can two organisms occupy the same niche? Why or why not?

A niche is the role an organism plays in society.  No, two organisms cannot occupy the same niche because one has to prevail before the other.

115. What is birthrate and death rate? How do birthrate and death rate affect population growth?

Birthrate is how many organisms are being born at a certain rate.  Death rate is how many organisms die at a certain rate.  Birthrate increases the population while death rate decreases it.

116. If a culture has a very old structure, will there be significant population growth in the near future? Why or why not.

No.  Older organisms are less likely to reproduce than younger organisms.

117. In general are there more males or females on earth? Suggest a possible explanation for the ratio.

There are more females on earth b/c females are reproducers and you need reproducers so that the organism can pass on its genes.

118. How would population growth be affected if there were more men on earth than women?

The population would decrease because there wouldn't be that many women to reproduce.
119. What is the difference between biotic and abiotic factors? Give examples of each.

Biotic factors are the living parts of society like trees.  Abiotic are the nonliving parts of society like rain.

120. Explain how each of the following abiotic factors affects the balance of an ecosystem: water, sunlight, salinity, pH, soil type, temperature.

Just about every living organism needs water to live, sunlight is a main source of energy-without it a lot of things wouldn’t live either. An excessive amount of salinity can kill you. If an ecosystem’s pH level is not neutral, not many organisms are going to survive. If the soil type doesn’t match the plants, fungi, or algae trying to grow in it, their life span is not going to go very far. Temperature can lead to survival of the fittest problems, if the temp. is too extremely low, a lot of things might not be able to handle it, same thing with the temp. being too extremely high.

121. Explain the difference between density dependent and density independent limiting factors.  Give an example of each.

A variable related to the density of a pop. that affects pop size. Ex.  Food  A variable that affects pop size regardless of the density. Ex. weather

122. In general are density dependent and density independent limiting factors biotic or abiotic factors?

They could be both from other natural disasters to predators of the species.

123. Explain the process of succession and distinguish between primary and secondary succession. 

Succession is the coming of people or things one after another over time. Primary succession is when something or someone makes a new life out of an area that has never been lived on before. Secondary succession is when something or someone starts a new life on an area that was probable ruined by a natural disaster, but that has been lived on before.

124. What determines whether primary or secondary succession is occurring?

Whether soil is present or not

125. What is a pioneer species and what is its role in succession?

It is the first species to live in an area; their role is to start life (ex.  Lichens and mosses)

126. What is a climax community? Give an example.

When life meets its peak of succession. The community is stable.  Not many changes occur after this point.

127. How has the use of CFCs influenced the environment and the ozone layer?

It puts holes in the ozone layer. This allows harmful radiation through to kill plants and animals.

128. What might happen if an alien species is introduced into a new environment? Ex) Kudzu is brought to the US from Asia becomes a nuisance.

If the species is a nuisance to other species, then they most likely will not reproduce or come very far. They might even be killed off stronger, more largely populated predators. It will probably overlap the niche of another species…competition and exclusion

129. Describe the effects of acid rain on an ecosystem.

It kills crops and makes animals sick. The chemicals in acid rain are in the soil after it rains and now the plants in the area are contaminated and when the animals eat the grass and plants, they’ll be contaminated too!!! WE EAT ANIMALS!! Eating or consuming chemicals can cause birth defects in our offspring. The ecosystem will be effected by a stunt in its growth

130.  Define carrying capacity.  Explain how it can act as a limiting factor to population growth.

Carrying capacity-when a populations growth doesn’t increase or decrease at all. If the population never grows or decreases then it will always be the same. BR =DR

Evolution

131. Define the term natural selection.  What information can be gathered about two organisms whose fossils are being compared?

The process by which organisms with favorable variations reproduce at higher rates then those without variation.  They could have homologous and analogous structures, similarities in embryology, and similar macromolecules.

132. Fossil A is found in strata one. Fossil B is found in strata two.  Strata one is below strata two.  Which fossil is older in relative age? How do you know?

Fossil A is older than fossil B because fossil B is on top of fossil A which means that it is more recent.

133. What is C-14? What is half-life? What is the half-life of C-14? 

A radioactive isotope of carbon used for radioactive dating.  One half of any size sample of an isotope to decay.  The half life of C-14 is 5,730 years.
134. Radioactive decay can be used to find the ________ age of a fossil.  
Relative
135. What can the analysis of DNA and Amino acid sequences tell us about the evolutionary relationship between two organisms?

They share a common ancestor
136. Explain why natural selection is the process responsible for evolution.

Throughout time, nature “selects” individuals with trait that help them to survive and reproduce.  Eventually a population will evolve so that all individuals possess that trait.

137. What is the difference between directional, stabilizing and disruptive natural selection?

Directional – nature selects one extreme trait;  Stabilizing – nature selects a middle trait;  Disruptive – nature selects both extreme traits

138. Explain why traits that do not confer an advantage may disappear over time.

The trait is not favorable and therefore the genes that code for it will not be passed on and will disappear.

139. What characteristics of the Galapagos Islands led to the uniqueness of their ecosystems and the evolutionary data that its study yields?

Charles Darwin. The Theory of Natural Selection.

140. Who is the author of The Origin of Species? What famous theory was introduced in this book?

Homologous are similar, Analogous are the same but they aren't, Vestigial useful to ancestors but not modern day organisms.  They had common ancestors.

141. Compare and contrast analogous, homologous, and vestigial features. What can these features tell us about the evolutionary relationship between two organisms?

The body parts of organisms that do not have a common evolutionary origin but are similar in function are called analogous structures.  Structural features with a common evolutionary origin are called homologous structures; they can be similar in arrangement, in function, or in both. Vestigial structure is a body structure that has no function in a present day organism but was probably useful to an ancestor.  The features of organism, because of evolution may start out similar, but end up a total different species.

142. What can the examination of the embryos of two organisms tell us about their evolutionary relationship?

That they may share a common ancestor.
Classification and the Kingdoms of Life

143. Name the six kingdoms used for classification of living things.

Eubacteria, Archaebacteria, Protists, Fungi, Plants and Animals.

144. List these characteristics for each kingdom: prokaryotic or eukaryotic, multicellular or unicellular, heterotrophic or autotrophic.

Eubacteria-Prokaryotes –multicellular-autotrophic.  Archacebacteria-Prokaryotes-unicellar-heterotrophic.  Protist-Eukaryotic-both multicellular and unncellular can be both heterotrophic and autotrophic.   Fungi, can be both multicellular and unncellular, heterotrophic.  Plants, Eukaryotic-multicellular heterotrophic.  Animals, prokaryotic-multicellular-heterotrophic.

145. What evidence led scientists to classify archaebacteria in a kingdom separate from eubacteria?

They’re a few hundred Archaebacteria and most of them live in extreme environments such as swamps, deep-ocean hydrothermal vents and seawater evaporating ponds.   Eubacteria have very strong cell walls and a less complex genetic makeup.  They live in most habitats except the extreme ones .  Most bacteria are harmless and many are actually helpful.

146. What is a phylogenetic tree? Draw a phylogenetic tree showing the evolutionary relationship between the 6 kingdoms.

Phylogenetic tree is a diagram is a diagram that shows the evolutionary history of species and reveals the revolutionary relationships of species.
147. How is a virus different from a cell?  Is a virus an organism? Why or why not?

Viruses is a disease-causing, nonliving particles composed of an inter core of nucleic acids surrounded by a capsid. Cells are the basic unit of all organisms; all living things are composed of cells.  A virus if not an organism because it is not living.

Response To Stimuli 
148. What is a reflex and what purpose does it serve for animals.

A reflex is an uncontrolled action. The purpose that it serves animals is that it protects the animal so that it does not have to think about all the things that it has to do on a normal bases.

149. List the parts of the reflex arc. 

The parts of a reflex arc would be the motor neurons, the sensory neurons, and the interneurons
150. List and describe the five senses.

Hearing is when the sound waves vibrate in you eardum or another name for it tympanic membrane.  Then these vibrations reach your inner ear or cochlea and are changed into action potentials and then are sent to the brain.

Vision has something called the iris which is the colored muscle that is found in the front of the eyeball and controlls the size of the pupil. The pupil is the opening at the front of the eyeball where all the light enters. The part of the eye called the retina is where the eye focuses light on the back of the eye ball. They use the rods and cones to do this which are the photorecptors in the retina. The cones are the ones that detect color and the rods are the ones that detect white and black.

Taste and smell is when your chemorecptors in your taste buds and your nasal passages detect all different types of chemicals.

Touch is when you are using five differents receptors like mechanoreceptors which sense pressure, thermoreceptors which sense temperature, pain receptors which sense pain, chemoreceptors which recept chemicals, and photoreceptors which recept light.

151. How are the senses related to the responses such as the reflex?

They receive the information to let you know to react

Immune and Behavioral Response

152. Define positive and negative feedback and give an example of each in humans.  

They help control homeostatsis.  A positive feed back loop is when the last steps causes the first step to happen over and over.  A negative feed back loop is when the last step stops or inhibits the first step from happening.

153. What is the purpose of feedback mechanisms in the body?

1. Feedback mechanisms

Feedback mechanisms help regulate biochemical pathways.  (a) In negative feedback, the end product accumulates and inhibits the action of the first enzyme thereby slowing the reaction.  (b) In positive feedback, the end product stimulates an enzyme in the pathway to increase overall production.
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1. Feedback mechanisms
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Feedback mechanisms help regulate biochemical pathways.  (a) In negative feedback, the end product accumulates and inhibits the action of the first enzyme thereby slowing the reaction.  (b) In positive feedback, the end product stimulates an enzyme in the pathway to increase overall production.
154. What is the difference between the primary and secondary immune response? 

Primary is the first time you are exposed to a pathogen

Secondary is when your body has already built an immunity to it.

155. Define the following terms: natural active immunity, acquired active immunity, natural passive immunity, acquired passive immunity.  
natural active immunity: immunity in an organism resulting from its own production of antibody or lymphocytes.
 acquired active immunity:

 natural passive immunity:

 acquired passive immunity:  

156. What is a vaccine? How does a vaccine give acquired active immunity?

It is a small amount of a dead virus so that you build immunity to a particular pathogen.

157. Explain how and why an allergic reaction occurs.  Name some common allergens.

Inflammatory response.  Histamine is released and causes swelling etc.

158. Give an example of how plants fight infection.

   Their first line of defense is  their skin (cuticle) but they also have enzymes to help fight off disease.

159. What is an innate behavior? List some innate behaviors in humans and other animals.

Behavior your born with.  Like when birds open their mouth to be fed or how spiders can make webs.

160. Give an example of how an innate behavior is necessary to the survival of an organism.

They have to  be able to react quickly to situations for survival so they have to use instinct.

161. What is a tropism? What is the role of the external stimulus and the chemical response in tropism?

Tropism is the movement toward stimuli.

162. Define the terms: geotropism, phototropism, thigmotropism and hydrotropism.

Geotropism- movement downward (gravitropism)

Phototropism-  movement toward light

Thigmotropism- response to touch

Hydrotropism-  movement toward water.

