Biology EOC Review

Tips and Suggestions to Help You study and Keep You Sane!

1. Find a study buddy or a study group.

2. Attend after school review sessions.

3. Study a little each day.  DON’T cram the night before.

4. When studying, take breaks!  Your brain needs an occasional break.

5. Try to teach the information to yourself or a friend.  If you can explain it, you probably know it.

6. The night before the “BIG DAY,” relax and get a good night’s sleep.

7. On the “BIG DAY,” eat a good breakfast.

8. When in doubt, try to narrow your answer down to two choices.  THINK through each question!  Take your time – There’s no prize for finishing first.

9.  Read all the answers.

10.  If you absolutely cannot figure out the answer, select B or C (or the longest answer).

11. Relax, you have worked hard this year.  Take a chance to “show off” all that you have learned.

	Goal 1: The learner will develop an understanding of the physical, chemical and cellular basis of life. (Chs. 1, 2, 7, 8 and 9)


1.01 Analyze the matter-energy relationships of living and non-living things.

1. List 8 characteristics of living things:
	1. composed of cells & are organized
	5.  responds to stimuli 

	2. growth & development
	6.  can reproduce

	3. uses energy
	7.  evolves as a species

	4.maintains homeostasis
	8.  directed by nucleic acid


2. Explain the difference between biotic and abiotic factors.
Biotic Factors are living. Abiotic factors are not living.
      1.01a Chemical processes and regulatory mechanisms of cells.

3.  What is homeostasis? Homeostasis is the ability of a body/cell to seek and maintain a condition of equilibrium
4.  How do cells maintain homeostasis, pH, temperature and salinity?

Cells maintain homeostasis by performing the processes of active and passive transport to ensure dynamic equilibrium.  Cells maintain homeostasis of pH by emitting either basic fluids or acidic fluids depending on the pH level. Cells maintain temperature by either shivering to create heat or sweating to cool down. Cells maintain salinity by either taking in water to dilute the amount of salt per amount of water or intake salt to increase the amount of salt per amount of water.

     1.01b Bonding patterns.

5.  Explain the following: 

a. Ionic bonds are when the atoms exchange electrons to make the atom chemically stable. Most stable       atoms have 2 on the inner ring of electrons and 8 valence electrons.

b. Covalent bonds are bonds that require the electrons to be “shared”. It is weaker than ionic bonds given that an atom usually would form ionic over covalent bonds.

           c. Hydrogen bonds are weak covalent bonds in which the bases pairs of DNA are held together
6.  Number the following bonds in order of strength from strongest to weakest:

         2    ionic bonds            1    covalent bonds        3     hydrogen bonds

1.01c Energy use and release in biochemical reactions.
9.  Which of the following stores energy? (Circle Your Answer) 
Making Bonds        Breaking Bonds

10.  Which of the following releases energy?  (Circle Your Answer)
     Making Bonds   Breaking Bonds
11.  What is an organic compound? Carbon-hydrogen containing molecules that make up the components of cells.
12.  Complete the table regarding the four types of organic molecule.  Organic molecules are based on CARBON.
	Macromolecules,

Biomolecules,

Organic Compunds
	Elements

*From the Periodic Table of Elements
	Subunits

Monomers,

Building Blocks
	Functions:

Why are they important?
	Examples:

Where can we find them?

	Carbohydrates


	C,H,O

Carbon, hydrogen, oxygen

1:2:1 ratio

Ex: 

C6H12O6

Glucose (simple sugar)
	Carbohydrates are built by combining monosaccharides (simple sugars)
	*Short-term energy storage

*Quick-release energy


	*Starch

*Glycogen (liver)

*Sugars – glucose, fructose, sucrose

*Cellulose – plant cell walls

	Lipids: Fats

	C, H, O, P

C,H, very little O

Carbon, hydrogen, very little oxygen
	Fatty Acids
	*Insulation: store body heat

*Protection: cell membranes

*Long-term energy storage


	Fats

Oils

Waxes

Steroids

Cholesterol

	Nucleic Acids

Found in the cell nucleus


	C, H, O, P, N
Carbon, Hydrogen 

Oxygen, Nitrogen

Phosphorus
	Nucleotides

made of:

1) Nitrogen base

2) Sugar compound

3) Phosphate group
	Store and transmit genetic information
	DNA

Deoxyribonucleic acid

Sugar: deoxyribose

RNA

Ribonucleic acid

Sugar: ribose

	Proteins


	C,H,O, S, N
Carbon, hydrogen, , oxygen, sulfur, nitrogen
	Amino Acids

*Joined by peptide bonds to form a polypeptide chain (protein)
	*Change the rate of  chemical reactions (enzymes)

*regulate cell processes

*Give bodies structure

*Transport materials into and out of the cell

Ex: oxygen (hemoglobin)


	*Enzymes

End in “ase”

*
Hemoglobin


13.  Match the test with the organic molecule (draw a line):

	Test
	Organic Molecule

	Lipids (Fats/Oils)    1
	Iodine Test   3

	Carbohydrates (simple sugars) 2
	Sudan III  & Brown Paper Bag Test   1 

	Carbohydrates (Starches)   3
	Benedicts   2


     1.02  Describe the structure and function of cell organelles.

14.  List the function and describe the structure of the following organelles:
  a. Nucleus – membrane bound control center of the cell that house DNA contains nucleic acid.

  b. Plasma Membrane – phospholipids bilayer that determines which materials enter and leave the cell.  

  c. Cell Wall – rigid structure found in plant cells and some bacteria that provides support and protection and prevents water loss cell.

  d. Mitochondria – part of the cell that performs cellular respiration, provides energy to the cell in the form of ATP.

  e. Vacuoles – contain the waste of the cell and also can contain the water.

  f. Chloroplast – organelle that contains chlorophyll, which photosynthesizes and stores energy in sugars.

  g. Ribosomes –  rRNA, structures synthesizes  proteins in a cell.
15.  Which part of the microscope regulates light? diaphragm
16.  Draw the way a lowercase letter “e “ would look under a microscope:

                                        Inverted and upside down  [image: image1.jpg]



1.03  Compare and contrast the structure and function of prokaryotic and eukaryotic cells.

17.  Explain the differences in size, chromosome structure, and organelles between prokaryotes and eukaryotes. 
Prokaryotes are smaller than eukaryotes, these unicellular organisms have no nucleus or membrane bound organelles, but they do contain ribosomes. Their DNA is one long loop or chromosome housed in the nucleoid of the cell.  These organisms (Monera)  are now divided into two kingdoms:  Eubacteria and Archaea bacteria.

[image: image21.png]


Eukaryotes are all of the organisms that do have a nucleus and other membrane bound organelles.  The DNA of these organisms is divided into chromosomes.   Each species has a unique identifying chromosome number:  Ex: humans 46 chromosomes.  Eukaryotic organisms can be unicellular or multicellular. Both the prokaryotes and eukaryotes have ribosomes which synthesize proteins
1.04  Assess and explain the importance of water to cells, as well as transport into and out of cells.

18.  Explain why water is useful to cells. The composition of most organisms is water, and the majority of life processes occur in water environments.  Major chemical processes such as photosynthesis (require water) & cellular respiration (releases water) both involve water.

19.  Define:
            a. Active Transport – the movement of ions or molecules across a cell membrane into a region of higher 

                concentration, assisted by enzymes and requires energy
b. Passive Transport – the movement of ions or molecules across a cell membrane into a region of lower     concentration , does not require energy.

c. Diffusion – the passive movement of molecules along a concentration gradient from higher to lower      out of a cell.
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d. Osmosis – diffusion of a solvent through a semipermeable membrane from an area of low solute      concentration to one of high solute concentration. 
e. Semi-permeable membranes – a membrane that only allows certain molecules to pass.
20. Draw arrows to show which way water will move in each of the following situations:
a. Salt inside the cell = 65% and outside the cell 40%.

         Water will move into the cell 

b. Sugar inside the cell 27% and outside 80%.  

                     Water will move out of the cell

1.05 Describe the structure and function of enzymes and explain their importance in biological systems.
21.  Define enzymes – Enzymes are biological catalysts that control the rate of chemical reactions. 
                   Generally they lower the activation energy and speed up the reaction
22.  How do temperature and pH affect enzymes?   The majority of enzymes operate within a specific range.  Enzymes denature or will stop functioning if the temperature or pH level changes dramatically.
23.  Explain the lock-and-key model of enzymes and substrates.  Enzymes are specific and will only take in allow specific substrates to fit onto its active site so that a chemical reaction will occur.  The substrate must fit into the “lock”. If the shape does not fit, it goes to a different enzyme to perform the reaction.
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1.06  Analyze the bioenergetic reactions & 1.06a Aerobic respiration and anaerobic 

The biochemical pathway by which cells release energy from the chemical bonds of food molecules and provide that energy for the essential processes of life.  All living cells must carry out cellular respiration.  It can be aerobic respiration in the presence of oxygen or anaerobic respiration.   Prokaryotic cells carry out cellular respiration with the cytoplasm or the inner surfaces of cells. Eukaryotic cells containing mitochondria are the site of most of the reactions.   The energy currency of these cells is ATP, which is one way to view the outcome of cellular respiration
24.  Define: 


a. Aerobic – Form of cellular respiration that is performed with oxygen and occurs in the mitochondria of eukaryotic cells

b. Anaerobic – Form of cellular respiration performed without oxygen  ( Lactic Acid- humans  & alcoholic-yeast)

25.  What is alcoholic fermentation?  The process of anaerobic cellular respiration used by fungi (yeast form), to convert sugars to alcohol carbon dioxide and energy for the cell without oxygen. What are the products? ethyl alcohol + carbon dioxide (Fermentation; anaerobic cellular respiration)

26.  Write the formula for aerobic respiration: glucose + oxygen gas = carbon dioxide + water ( Aerobic Cellular Respiration)

27.  What are the reactants and what are the products?

Glucose +oxygen gas (Reactants),  carbon dioxide + water (Products)

1.06b Integrated: compare / contrast aerobic, anaerobic, photosynthesis and chemosynthesis

28.  What is chemosynthesis? Chemosynthesis is the process of creating energy compounds from chemicals such as hydrogen sulfides by organisms living in the absence of sunlight.  Ex:  microbes found at the deep ocean thermal vents
1.06c Photosynthesis
29.  What is the formula for photosynthesis? 6CO2 + 6H2O + Energy => C6H12O6 + 6O2
30.  What are the reactants and what are the products? The reactants are 6 atoms of carbon dioxide, 6 molecules of water and energy. The products are 1 molecule of glucose and 6 atoms of oxygen.
	Goal 2: The learner will develop an understanding of the continuity of life and the changes of organisms over time. (Chs. 10, 11, 12, 13, 14)


2.01  Analyze the molecular basis of heredity/DNA including:

31.  Describe the structure of the DNA molecule.  DNA is in the shape of a double helix.  The backbone structure is composed of alternating phosphate and deoxyribose sugar molecules.  The “steps”/rungs of the structure are made of complementary base pairs A-T, and C-G (adenine, thymine, cytosine, & guanine)
32.  Name the nitrogen bases found in DNA.   Adenine, thymine, cytosine, guanine Which ones pair together in the DNA molecule.  A-T, and C-G
33.  What type of bond forms between the nitrogen bases in DNA? Hydrogen bonds
2.01a Replication
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34.  Describe the process of DNA replication. DNA replication is semi-conservative, two strands are formed using the base strand as a template.  The DNA is first unzipped by the enzyme helicase. Then DNA polymerase, directs complementary bases pairs to join the exposed nucleotides of each of the exposed original strands of DNA.  Once each side has been constructed it is proofread by polymerase and the reforms.

2.01b Protein Synthesis.

35.  List three differences between DNA and RNA:

      1. DNA- double stranded                     RNA –single stranded
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      2. DNA- deoxyribose sugar                 RNA- Ribose sugar

      3. DNA-  Bases( A, T, C, G)                RNA- (A, U,C, G)

36.  Describe the process of transcription and where it happens.   Transcription is when the DNA is transcribed into RNA.  The process occurs in the nucleus.  RNA polymerase “unzips” the “DNA strand and complementary base pairs are assembled using one side of the DNA to form a mRNA molecule
37.  Describe the process of translation and where it happens. Translation is the process in which RNA is decoded into amino acids.  mRNA arrives at the ribosome, the mRNA is read in increments of three consecutive bases called a codon.  The anticodon of the tRNA pairs with the complementary codon and releases the appropriate amino acid forming a polypeptide chain that will become a protein.  
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38.  What is a codon? Codon is a sequence of 3 consecutive nucleotide bases that make up mRNA.
2.02 Compare and contrast the characteristics of asexual and sexual reproduction.

39.  Compare and contrast Mitosis and Meiosis:
	
	MITOSIS
	MEIOSIS

	Type of reproduction

(Asexual or sexual)
	Asexual
	Sexual

	Chromosome number of mother cell (1N=haploid or 2N=diploid)
	2N
	2N

	Chromosome number of daughter cells (1N=haploid or 2N=diploid)
	2N
	1N

	Number of cell divisions


	1 division
	2 divisions

	Number of cells produced


	2
	4

	When does replication happen?
	interphase
	interphase

	SOURCES OF VARIATION
	
	

	Crossing over
	NO
	YES

	Random assortment of chromosomes
	NO
	YES

	Gene mutations
	YES
	YES

	Nondisjunction
	NO
	YES

	fertilization
	NO
	YES


40. Be able to put pictures of cells in various stages of mitosis in order. (PMAT) 
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41.  Define:

       a.  diploid  -  Cells having two sets of chromosomes  (one copy from each parent)



   
       b.  haploid  - Cell containing one copy of chromosomes 

42.  a.  What is crossing over? Process by which chromosome segments are exchanged during Prophase I of Meiosis I which promotes genetic variety in a species
       b.  When does crossing over occur? Prophase I of Meiosis I

       c.  What’s the benefit of crossing over? Creates genetic variety in a species
       d.  Where does it occur? In forming gametes
43.  What is the Law of Independent Assortment?  How does it increase variation?

 Law of independent assortment (of alleles)   Each pair of alleles separate randomly.   As long as alleles are on different chromosomes they will assort into the gametes independently of each other.   Where one allele ends up does not affect where an allele from a different gene ends up. How does it increase variation?

How does meiosis lead to segregation and independent assortment?  In meiosis, during the first division, the alleles separate with one allele of each pair going to one cell and the other one to a different cell.  Each chromosome assorts independently of the others.

44.  What is a mutation?  Any change that occurs in the genetic code; the mutation may be beneficial or lethal How does it increase variation? Those organisms with beneficial mutations that are better suited for their environments live and mate passing to on to future generations the new change in the genetic code thus increasing the variety  in a species.

45.  How can reproductive variations benefit a species? 
One main advantage to sexual reproduction is genetic variation. Since two gametes come together in sexual reproduction there is significant genetic variation which may benefit the overall species if/when environmental pressures are exerted.  Those organisms with beneficial variations survive and pass them to future generations; however, asexually reproducing animals undergo mitosis, only producing identical offspring. If an organism has a weakness, it will persist in all the offspring. This weakness is often times exploited in rapidly changing environments since new survival challenges are constantly introduced.  

2.03 Interpret and use the laws of probability to predict patterns of inheritance.

46.  Define:
a. Dominant – genes that mask the presence of recessive genes.

b. Recessive – genes that are not expressed in the phenotype unless another recessive allele is present.

c. Homozygous – both of the alleles are either dominant or recessive.

d. Heterozygous – there is one dominant and one recessive allele present.

e. Genotype – The actual genes present in an organism that code for a specific trait. Example: Tt 
f. Phenotype – The physical expression of a gene (physical appearance)
47.  Sample Monohybrid Cross Question:  In a genetics laboratory, two heterozygous tall plants are crossed. If tall is dominant over short, what are the expected phenotypic results?
[image: image25.png]


 

Tt x Tt  ->  1: 2:1 genotypic ratio   

                   3:1 phenotypic ratio of Tall to short

48.  Sample Dihybrid Cross Question:  The table below shows a cross between two pea plants both heterozygous for yellow seeds (Bb) and round seeds (Rr).  What phenotype ratio would you expect in the offspring?      9:3:3:1
	
	RB
	Rb
	rB
	Rb

	RB
	RRBB
	RRBb
	RrBB
	RrBb

	Rb
	RRBb
	RRbb
	RrBb
	RrBb

	rB
	RrBB
	RrBb
	rrBB
	rrBb

	rb
	RrBb
	Rrbb
	rrBb
	Rrbb


49.  Sample Blood Type (Multiple Allele) Question:  Mr. Jones has blood type A and Mrs. Jones has blood type AB. What is the probability that they will have a child with blood type A if both of Mr. Jones’s parents were AB?

          IA IA   x IAIB -> 50% probability  of having a child that is type A

50. [image: image26.png]


Be able to analyze a pedigree like the ones in your text.  List the general rules used to analyze a pedigree.

 In a pedigree, males are represented by squares [image: image6.png]


 and females by circles [image: image7.png]


. An individual who exhibits the trait in question, for example, someone who suffers from Marfan syndrome, is represented by a filled symbol [image: image8.png]


 or [image: image9.png]


. A horizontal line between two symbols represents a mating [image: image10.jpg]


. The offspring are connected to each other by a horizontal line above the symbols and to the parents by vertical lines. Roman numerals (I, II, III, etc.) symbolize generations. Arabic numerals (1,2,3, etc.) symbolize birth order within each generation. In this way, any individual within the pedigree can be identified by the combination of two numbers (i.e., individual II3).
51.  What is a polygenic trait? Any trait that is influenced by more than one set of genes.  Ex:  Skin color
52.  Sample Sex-linked trait Question:  Color blindness is a sex-linked recessive trait. A mother with normal color vision and a color blind father have a color blind daughter. Which of the following statements is correct?

A All of their daughters will be color blind.  
C All of their sons will have normal color vision.

B All of their sons will be color blind

D The mother is a carrier of the color blindness gene.
53.  Describe Gregor Mendel’s pea plant experiments: George Mendel first crossed pea plants with themselves to create a pure bred dominant/recessive plant. Then he cross the F1 generation with each other and created the F2 generation. Utilizing the principles of probability he recognized patterns in his offspring and was able to formulate the following conclusions based on his experiment:

	1.  
	that the inheritance of each trait is determined by "units" or "factors" that are passed on to descendents unchanged      (these units are now called genes 

	2.
	that an individual inherits one such unit from each parent for each trait

	3.
	that a trait may not show up in an individual but can still be passed on to the next generation.
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2.04 Assess the application of DNA technology to forensics, medicine, and agriculture.

54.  How can DNA technology allow us to:
a.  Identify an individual? b.  Identify a person’s parents? c.  Investigate a crime scene?
DNA can be analyzed from a variety of human samples including blood, semen ,saliva , urine, hair, buccal 
(cheek cells), tissues, or bones. DNA can be extracted from these samples and analyzed in a lab and results
 from these studies are compared to DNA analyzed from known samples. DNA extracted from a sample 
obtained from a crime scene then can be compared and possibly matched with DNA extracted from the victim
 or suspect.
55.  What is gene therapy?  Gene therapy is the insertion of genes into an individual's cells and tissues to treat
 a disease, such as a hereditary disease in which a deleterious mutant allele is replaced with a functional one.
 56.  How can genetic technology allow us to create human insulin using bacteria?
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57.  What is a transgenic organism and give an example? An organism that contains its original DNA as well as that of another organism.  Ex: Bacteria that produces human insulin

58  What is cloning?  Cloning is the production of multiple, identical offspring.  A clone is an animal whose DNA is genetically identical to its donor “parent”.  This process can be achieved using cells derived from a microscopic embryo, a fetus, or an adult animal.  

59.  What is gel electrophoresis? Gel Electrophoresis is a technique used in the laboratory that results in the separation of charged molecules such as DNA and  is used to create a fingerprint that may be used for identification.
60.  Be able to interpret a gel electrophoresis diagram.

61.  What are some ethical implications and dangers of biotechnology? Abuse, discrimination, affordability, used to create biological weapons, overpopulation, & the manipulation of natural selection
2.05 Analyze and explain the role of genetics and environment in health and disease.

62.  Explain the interacting role of genetics and environment on human health.  Both genes and environmental factors influence common human diseases like heart disease, diabetes and cancer.  Each plays a significant role in the presentation of traits as well as diseases in living organisms.  
63.  Describe the following genetic diseases:
a.  Sickle-Cell Anemia – Sickle cell anemia represents a group of disorders that affects hemoglobin, the molecule in red blood cells that delivers oxygen to cells throughout the body. People with this disorder have atypical hemoglobin molecules called hemoglobin S, which can distort red blood cells into a sickle, or crescent, shape. This disorder is caused by a recessive allele, however there is now a debate as to whether the disorder should be classified as a case of co-dominance 
 b.  Colorblindness – A sex-linked disorder that affects the vision of mostly males because the affected individual received a recessive gene carried on the X chromosome resulting in an absence of color-sensitive pigment in the cone cells of the retina, the nerve layer at the back of the eye..

c. Cystic Fibrosis – a genetically inherited disease in children that results in chronic fluid development in the lungs, making breathing difficult.  This disease also prevents normal absorption of fats and other nutrients from food.  Cystic fibrosis occurs as a result of inheriting a recessive allele for it from both parents.  
d. Hemophilia – Hemophilia is a recessive blood that inhibits clotting.  The disorder is carried on the X chromosome and occurs more often in males rarely presenting in a female because a female would have to inherit two recessive ‘X’ alleles to inherit the disorder.
e. Huntington’s Disease- Autosomal Dominant disease passed down through families in which nerve cells in certain parts of the brain waste away, or degenerate.
f.  Down Syndrome (trisomy 21) – Genetic disorder caused by non-disjunction of chromosome set 21 resulting in mental retardation and a wide array of characteristics that vary between individuals such as short stature, heart disease, and speech impairment.

64.  Describe how genetics and environment affect:  Both environment and genes play a significant role in the development and expression of diseases and disorder.  The rate for the occurrence of all listed are impacted based an organisms individual genetic makeup, and environmental factors such as environment, food choices, lifestyle, and daily activities.  Individuals who have family histories of disease have a higher rate of occurrence, however personal choices play an almost equal role in disease development 
a.  cardiovascular disease- food choices, sedentary life style, genetic predisposition
b.  diabetes- Type I – hereditary & Type II- mostly influenced by lifestyle 
c.  cancer- Some types influenced by genetic predisposition such as prostate and breast, while others 

such as lung cancer caused by mutagens and life choices

d.  asthma- Genetic predisposition mainly in children, but can be triggered by poor life choices and environment   

in adults
65.  Describe what causes:

a.  malnutrition: Condition caused by the a diet lacking foods rich in vitamin and mineral content mainly observed in 
impoverished populations, but also observed in individuals who over-consume high calorie foods containing high levels of 
sugars and fats.

b.  lead poisoning: Condition in which high levels of lead are present in an individual causing toxicity that often leads to a wide array 

of health issues that vary.  Lead poisoning is caused mainly by human activities — mining, burning fossil  fuels and manufacturing
66.  What are the impacts of:

a.  tobacco use – Cancer development, linked to respiratory failure, stroke, heart disease, infertility, etc
b.  radiation – changes in cell structure, Cancer development, and death for prolonged exposure
2.06 Examine the development of the Theory of Biological Evolution including:

2.06a The origins of life
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67.  Contrast abiogenesis and biogenesis. Abiogenesis is the theory that life can come from something inanimate. Biogenesis holds that life can only come from other life.  
68.  What did Louis Pasteur contribute to our understanding of the origins of life?  Pasteur conducted pasteurization experiments using heated broth in S-shaped flask to disprove the idea of spontaneous generation.  The broth in the flasks remained clear as long as the particles in the air did not come in contact with the broth.  When the broth was allowed to come into contact with particles, broth became cloudy.  This proved that the particles were contaminating the broth, not the air
69.  Explain Miller and Urey’s hypothesis Recognize the diagram! 

Performed an experiment to recreate the atmosphere of early Earth and discovered that           

without oxygen amino acids could come together and form proteins, ATP, and nucleic
acids after being subjected to a shock that would represent lightning

2.06b Patterns
70.  What can we infer from the fossil record?  The fossil record provides insight into the types of organisms that existed during different time periods time. Fossils tell us how species have changed across long periods of the Earth’s history.  
Where do you find the oldest/youngest fossils? Older fossils are found in the lower layers of undisturbed strata.
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71.  Define and give an example:

a.  adaptive radiation- When a life form expands into a new environment, any traits that happen to help individual organisms survive and reproduce there will grow more common as generations pass. Assuming the form does not die out, then, it will be modified, by natural selection, for living ever more effectively in the new environment. 
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b.  vestigial structures- A structure or part which is greatly reduced from the original ancestral form and is no longer functional or is of reduced or altered function.  Ex:  Human appendix
c.  biochemical similarities between species- A comparison of  biological compounds, such as DNA and protein sequences,  used as evidence to demonstrate evolutionary relationships between organisms 
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2.06c Variation.
72.  Define natural selection.  Theory proposed by Charles Darwin that nature exerts selective pressure on organisms, and those with favorable traits that are better suited to the environment and the pressure survive, reproduce and pass their traits to future generations of offspring.

73.  How are variation and natural selection related? Natural selection is one of several different mechanisms that cause evolutionary change in populations. Natural selection produces changes in the genetic composition of a population from one generation to the next. As a result, organisms become better adapted to their environment.

Natural selection occurs because

1. Individuals within a population vary; they are not all identical.

2. Some variants are better than others. As a result, they have more reproductive success.

3. The traits that vary are heritable.

Individuals will have more success reproducing and will have more offspring. In successive generations, more offspring will have the better traits; the population will change. 
74.  What is geographic isolation? When a species, or a population of a species, becomes separated by a physical barrier; it is a common way for the process of speciation to begin: rivers change course, mountains rise, continents drift, organisms migrate, and what was once a continuous population is divided into two or more smaller populations.
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It doesn’t even need to be a physical barrier like a river that separates two or more groups of organisms—it might just be unfavorable habitat between the two populations that keeps them from mating with one another.

75.  What is reproductive isolation? The inability of the same species of organisms to interbreed and produce viable offspring due to  environmental, social, behavioral or the physical barriers that prevent reproduction.
2.06d Natural Selection.

76.  Describe Charles Darwin’s theory of natural selection: 
1. Variation.  Organisms (within populations) exhibit individual variation in appearance and behavior.  These variations may involve body size, hair color, facial markings, voice properties, or number of offspring.  On the other hand, some traits show little to no variation among individuals—for example, number of eyes in vertebrates.

2.  Inheritance.  Some traits are consistently passed on from parent to offspring.  Such traits are heritable, whereas other traits are strongly influenced by environmental conditions and show weak heritability.

3. High rate of population growth.  Most populations have more offspring each year than local resources can support leading to a struggle for resources.  Each generation experiences substantial mortality.

4. Differential survival and reproduction.  Individuals possessing traits well suited for the struggle for local resources will contribute more offspring to the next generation. 

77.  Define the following and explain how they are related to natural selection:

a.  pesticide resistance - is the adaptation of pest population targeted by a pesticide resulting in decreased susceptibility to that chemical. Pests develop a resistance to a chemical through natural selection: the most resistant organisms are the ones to survive and pass on their genetic traits to their offspring
b.  antibiotic resistance – is the ability of a microorganism to withstand the effects of an antibiotic. Antibiotic resistance develops through mutation or plasmid exchange between bacteria of the same species. If a bacterium carries several resistance genes, it is called multi-resistant or, informally, a superbug
	Goal 3: The learner will develop an understanding of the unity and diversity of life.  (Ch. 18-22, 26 – 33, and 35 – 40)


3.01 Relate the variety of living organisms to their evolutionary relationships.

78.  How does our modern classification system show the evolutionary relationship among organisms?
· Modern taxonomists classify organisms based on their evolutionary relationships

· Homologous structures have the same structure, but different functions & show common ancestry

· The bones in a bat's wing, human's arm, penguin's flipper are the same (homologous), but the function is different 
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· Analogous structures have the same function, but different structures & do not show a close relationship (insect wing & bird's wing)

· [image: image31.jpg]Calval—



Similarity in embryo development shows a close relationship (vertebrate embryos all have tail & gill slits)

· Similarity in DNA & amino acid sequences of proteins show related organisms
79.  How has a knowledge of evolutionary relationships affected our understanding of:  Each process below has provided evidence that supports and provides tangible links to the evolutionary relatedness of organisms to common ancestors
a.  DNA analysis- Provides a comparison between the DNA of different organisms. The sequence     determines the differences and similarities exists between species  
b.  Biochemical analysis- Provides a comparison between organic compounds such as proteins, amino acids, blood types, and chromosome number in showing the relatedness of species
c.  Embryological development-Provides an a comparison of the physical characteristics and structures that exist between species during the stages of embryonic development 
3.02 Classify organisms according to currently accepted systems.
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3.03 Determine the form and function of organisms including:

3.04 Compare and contrast the processes of reproduction, growth, development, and regulation of major phyla of organisms.

	
	Bacteria
	Archaea
	Protista
	Fungi
	Plantae
	Animalia

	Eukaryotic or prokaryotic
	Prokaryotic
	Prokaryotic
	Eukaryotic
	Eukaryotic
	Eukaryotic
	Eukaryotic

	Multicellular or single-celled
	Single
	Single
	Single (mainly)
	Multi
	Multi
	Multi

	Sexual or asexual reproduction
	Asexual
	Asexual
	Both
	Both
	Sexual
	Sexual

	Autotrophic or heterotrophic
	Both
	Both but not photosynthesis-sis
	Both
	Hetero
	Auto
	Hetero

	Aerobic or anaerobic


	Both
	Both
	Both
	Both
	Aerobic
	Aerobic

	Cell walls or no cell walls


	peptidoglycan
	Glycoprotein

Polysaccharide.
	Algae YES

Protozoa NO
	chitin
	cellulose
	none


80.  Explain the characteristics of including their reproduction, how they eat, how they regulate their internal environment:

Animals: Animals are multicellular heterotrophs

· Eukaryotes, cells lack cell walls

· Maintain homeostasis

· 2 groups: invertebrates & vertebrates
1. Vertebrates

· Spinal cord & spinal column to protect this

· Internal skeleton

· Many have jaws, paired appendages, 4 limbs

	a. Chordata


	Jawless fish – have no jaw, lack vertebrae, skeletons of fiber and cartilage
	Lamprey, hagfish

	
	Cartilaginous fish – lack true bone, skeletons built of cartilage, paired fins, scales, & gills
	Sharks, skates, rays

	
	Bony fish – skeletons made of bone
	Sea horses, sun fish, lion fish

	
	Amphibians

· “double life” because live in water as larvae and on land as adults
· Larvae breathe through skin and gills
· Adults breathe with lungs, lack scales and claws, and have moist skin that has mucous glands
· Reproduce through laying eggs without shells
	Frogs, toads, newts, salamanders

	
	Birds and reptiles

· Reptiles have dry, scaly  skin

· Birds have feathers and wings
	Lizards, turtles, crocodiles, snakes, penguins, parrots, ostriches, ducks

	
	Mammals 
· 4 chambered hearts, lungs, kidneys

· Internal fertilization

· Hair and mammary glands

· Flexible backbone
	Cheetahs, dolphins, whales, bats, elephants, giraffes, bears, chimpanzee, and humans


Animals  

2.   Invertebrates:

· No backbone

· Special parts for locomotion, some are sessile

· Some reproduce by budding, some with sperm and egg, some by parthenogenesis (unfertilized egg becomes an individual)

· Some can regenerate lost parts or even a complete individual from a broken piece

	b. Arthropoda
	· Phylum includes 2/3 of all named species

· Exoskeletons made of chitin, shed as the animal grows

· Segmented –head, thorax, abdomen

· Mouth and anus for digestion

· Developed special appendages

· Antennae for sensing environment

· Legs for walking or jumping

· Wings for flying

· Mouthparts for chewing, piercing, sucking
	Insects, crabs, lobsters, shrimp, scorpions, spiders


	c. Annelida
	· Segmented bodies help in crawling and burrowing into dirt and holes

· Earthworms are hermaphrodites

· Most are filter feeders, carnivores or parasites (ex: Leeches feed on animal’s blood)
	Earthworms, leeches


	d. Mollusca
	· bilateral symmetry

· unsegmented with defined head

· Main parts include: a muscular foot, a head, and a visceral mass (contains organs)

· Live in oceans, freshwater, and on land
	Snails, clams, squid, octopus


	e. Porifera
	· Simplest animals

· Sac-like bodies – hole in the top leading to open body cavity

· Filter feeders - water flows in through top hole and out through pores in body wall.

· No tissues

· Both sexual and asexual, motile larvae
	Sponges


	f. Cnidaria
	· Hollow gut with a single opening

· Tentacles with stingers

· Prey is stung and stuffed through opening in the gut.

· Gets oxygen, water, and gets rid of waste through diffusion
	Hydra, jellyfish, sea anemones, coral


Plants: Multicellular eukaryotes

· Cell was made of cellulose

· Develop from multicellular embryos

· Do photosynthesis to get energy (autotrophs)

Examples: trees, moss, roses
	a.  Bryophytes (mosses)


	Mosses

Liverworts
	· Bryophytes do not have special tissues to conduct food and water.

· They rely on osmosis to move water around their bodies.  Because of this, they don’t get very tall.

· They rely on water to be able to reproduce because the sperm swim through water to the eggs.


	b.  Seedless vascular plants

(ferns)


	Ferns
	· Ferns are vascular -- they have xylem and phloem.

· Xylem and phloem allow these plants to grow taller than mosses.

· Ferns are seedless plants.  They make spores.


	c.  Gymnosperms 

(cone bearers)


	Pine trees

Conifers

Ginkgoes


	· Have vascular tissue.

· Make seeds.

· Do not have flowers, but do have cones.

· The 1N gametophyte stage is enclosed entirely within the 2N sporophyte structure


	d.  Angiosperms 

(flowering plants)


	Tulips

Zinnias

Cherry trees
	· Have vascular tissue.

· Make seeds.

· Have flowers.

· The 1N gametophyte stage is enclosed entirely within the 2N sporophyte structure.


Fungi: Most multicellular; some unicellular (yeast)

· Eukaryotic 

· Heterotrophs

· Cell walls of chitin

Examples of fungi: Mushrooms, molds, mildews, & yeast
Reproduce sexually & asexual.

Asexual 

· reproductive organ appears above ground     

(ex: mushroom)

· Formed by tightly packed hyphae & produces millions of spores

Sexual

Conjugation – hyphae of different mating types come together and fuse.
· Mycelium will grow on virtually anything from which fungus can obtain food.

· Secrets digestive enzymes on food to break down into small organic molecules.

· Then absorbs the small molecules
Fungal parasites can also infect humans. 

· Can cause athlete’s foot. It forms mycelium directly within the outer layers of the skin. This produces a red, inflamed sore from which the spores can easily spread from person to person.

Protists: 
· Most are unicellular but can be colonial & multicellular

· Eukaryotic

· Autotrophic and/or Heterotrophic
· Flagellates, Sarcodines, and Ciliates

· Cell wall made of cellulose for some
· Regulate internal environment by responding to the concentration gradient through processes of passive and active transport

· These organisms can reproduce sexually through conjugation – exchange micronuclei or asexual 
binary fission or spores
Monera (Archaebacteria & Eubacteria): (bacteria)
· Bacteria are living, unicellular prokaryotes.


· Divided into two kingdoms: Eubacteria and Archaebacteria

· Heterotroph or autotroph (most use chemosynthesis).

· Types of Bacteria are classified based on their shape, type of cell wall, and movement.

· Bacteria have three basic shapes: 
· Bacilli – rod-shaped

· Cocci – spherical
· Spirilla – spiral
Reproduction:

· Bacteria reproduce in two main ways:

· Binary fission – when a bacteria grows to double its original size, it copies its DNA and divides, producing two identical cells.

· Conjugation – a hollow bridge is formed between 2 bacteria and genes are transferred from one cell to the other.

· This creates genetic diversity within the population.

· Spore formation – when conditions are unfavorable (lack of food, drought) that encloses its DNA and part of its cytoplasm in a spore.

· When conditions are better, the spore will germinate, and the bacterium will continue to grow.

81.  Are viruses living or nonliving? NO Explain. 
· Viruses differ from living things in several ways:

· They need to be inside a living organism to reproduce themselves.

· Outside the cell, they have no metabolism.

· They do not have cell parts. (i.e. nucleus, mitochondria, etc)

· They are composed of only a nucleic acid (DNA or RNA) inside a protein capsule.

82.  Be able to use a simple dichotomous key.  (see 4th Quarter notebook for an example)

A dichotomous key is a tool that allows the user to determine the identity of items in the natural world, such as trees, wildflowers, mammals, reptiles, rocks, and fish. Keys consist of a series of choices that lead the user to the correct name of a given item. "Dichotomous" means "divided into two parts". Therefore, dichotomous keys always give two choices in each step. 
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3.03a Organ systems of animals

83.  Describe the function of the following systems:

a.  Body covering (skin): protection of body from injury and bacteria, maintenance of tissue moisture, holds receptors for stimuli response, body heat regulation

b.  Cardiovascular: transport of nutrients, metabolic wastes, water, salts, and disease fighting
c.  Digestive: The break down of food molecules into organic compounds for its use as energy
d.  Endocrine System responsible for the production of hormones and body regulation 
e.  Excretory controls water and salt balance
f.  Immune: system of biological structures and processes within and organism that protects against disease, by distinguishing pathogens from the organism’s own healthy tissue.
g.  Nervous: controls ALL the activities of the body: it’s the “boss”.  There are two parts of nervous system:
1. Central Nervous system (CNS):  made up of brain and spinal cord, controls all activities of the body.  

2. Peripheral Nervous System (PNS): made up of all the nerves outside of CNS, and carries messages between CNS to the all parts of the body
h.  Muscular: Organ system consisting of skeletal, smooth and cardiac muscles. It permits movement of the body, maintains posture, and circulates blood throughout the body. 
i.  Reproductive The system of organs within an organism which work together for the purpose of reproduction. Non-living substances such as hormones, and pheromones are an important accessories to the reproductive The sexes of differentiated species often have significant differences which allow for a combination of genetic material between two individuals, which allows for the possibility of greater genetic fitness of the offspring
j.  Respiratory: System that allows for the intake of oxygen and removal of carbon dioxide from body
k. Support (skeletal) System composed of bone which works in tandem with muscles to provide protection or organs, makes blood cells, gives the body shape and allows movement 
84.  How do hormones work and what’s a feedback system? Hormones are chemical messengers that travel throughout the body coordinating complex processes like growth, metabolism, and fertility. The production of hormones in the body is almost always regulated by a delicate set of feedback relationships, or "feedback loops." Most (but not all) hormone secretion is governed by "negative" feedback loops, wherein the amount of a substance in a system regulates its own concentration. When concentration of a hormone rises to above desired levels, a series of steps is taken within the system to cause the concentration to fall. Conversely, steps are taken to increase concentration when the level is too low.
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85.  Explain how neurons pass information to muscles and other neurons.






                                                                                                      

Neurons communicate through an electrochemical process. Sensory receptors interact with stimuli such as light, sound, temperature, and pain which are transformed into a code that is carried to the brain by a chain of neurons. Then systems of neurons in the brain interpret this information. The information is carried along axons and dendrites because of changes in electrical properties which we call action potential. An action potential is initiated when a messenger attaches itself to a receptor. When that occurs, an electrical signal is triggered to be generated through the neuron. Once the signal reaches the end of an axon, which is at the end of a neuron, a neurotransmitter is released and the process repeats.

3.03b Functional systems of plants including: transport, reproduction, and regulation.

86.  Describe the function of the following parts of the flower:



a.  petals: Petals are used to attract insects into the flower, they may have  

     guidelines on them and be scented

b.  pistil: pistil is a flower's female organ and is usually recognized by its   

               three sections: the stigma, style and ovary

c.  stamen/anthers: The anthers are a part of the male reproductive system of a 
[image: image33.jpg]


             plant. They are the pollen bearing sacks at the end of the stamen and their purpose is to store the pollen (the  

             male gametes or sex cells) and to release it when mature in order for the plant to pollinate other flowers and  

              therefore reproduce. 
d. ovary: This protects the ovule and once fertilization has taken place it will become the fruit.
Label them in the picture to the right. 
Top left:   petals

Bottom left under stamen:   anther and then filament

Under Pistil on right:   stigma, style, and ovary
87.  What adaptations are necessary for:

a.  life on land:
1) Waxy cuticle to reduce water loss across cell walls

2) Development of a vascular system allowing plants access to water deep in the soil

3) Stomata, which are pores in the cuticles of leaves which can open and close

4) Specialized cells with thickened cell walls for rigid support
5) Development of spores with durable protective walls allowing the spores to tolerate dry conditions
b.  aquatic life:
1) Waxy coating to protect against transpiration and saturation

2) Surface area to volume ratio of leaves for flotation and ability to capture sunlight

3) Ability to recover quickly from drying out
3.05 Determine the internal and external factors that influence the growth and development of organisms.

	Goal 4: The learner will develop an understanding of ecological relationships among organisms. (Ch. 3, 4, 5, 6)


4.01 Identify the interrelationships among organisms, populations, communities, ecosystems, and biomes.

88.  What abiotic factors determine what biome will be present in a region? 

A biome’s latitude, longitude, and altitude determine the location and position on earth in relation to sunlight.  It’s  position determines the amount of precipitation and temperature found in a region as well as the available mineral, pH, and salinity.

89.  How do the biotic factors and the abiotic factors in an ecosystem affect each other?

Biotic and abiotic factors have a direct impact on one another.  Living organisms rely on abiotic factors such as water, oxygen,  and nutrients for survival in turn abiotic factors are used and recycled throughout the ecosystem  
90.  What is a niche? The relational position of a species or population in its ecosystem to one another.  Two organisms cannot occupy the same niche without competition occurring, the organism better suited to the niche will survive.
91.  Define these types of relationships (symbiosis).

a.  mutualism –Type of symbiotic relationship in which both organisms benefit (+,+)
b.  commensalism- Symbiotic relationship in which one organism benefits and the other is neither helped nor harmed (+,0)
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c.  parasitism- Symbiosis in which one organism benefits and the other is harmed (+,-)  Parasites do not intentionally kill their host.

d.  predator/prey- Relationship in which one organism benefits and the other is killed (+,-)

92.  Define and give an example of:  Limiting factors represent any biotic or abiotic factor that controls the size of a population of organisms.
a.  density-dependent limiting factor:  Shelter, food, water, mates, resources 
b.  density-independent limiting factor: Weather events such as hurricanes, blizzards, floods, fires 
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93.  What is carrying capacity?  The total number of organisms in a population that can be supported by the ecosystem in a given area.  The carrying capacity is influenced by natality, mortality, immigration, and emigration

4.02  Analyze the cycling of matter: water, carbon, and nitrogen in systems.

94.  Describe the following cycles: 

 a. water cycle- the continuous movement of water on, above and below the surface of the Earth. Water can change states among liquid, vapor, and ice at various places in the water cycle. 
b.  carbon cycle- The carbon cycle is the biogeochemical cycle by which carbon is exchanged among the biosphere, pedosphere, geosphere, hydrosphere, and atmosphere of the Earth. It is one of the most important cycles of the Earth and allows for carbon to be recycled and reused throughout the biosphere and all of its organisms 
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c.  nitrogen cycle- The nitrogen cycle is the process by which nitrogen is converted between its various chemical forms. This transformation can be carried out to both biological and non-biological processes.  This process is important because living organisms require nitrogen to make proteins
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95  Study the nutrient cycle diagrams on. Define the following steps and the role they play in each cycle:

Water cycle: 

Evaporation - is the process by which water is converted from its liquid form to its vapor form and thus transferred from land and water masses to the atmosphere.
Condensation-is the change of water from its gaseous form (water vapor) into liquid water. Condensation generally occurs in the atmosphere when warm air raises, cools and looses its capacity to hold water vapor. As a result, excess water vapor condenses to form cloud droplets.
Precipitation: Process that takes place when cloud particles become too heavy to remain suspended in the air, they fall to the earth as precipitation. Precipitation occurs in a variety of forms; hail, rain, freezing rain, sleet or snow.  

Seepage-Process that occurs during the water cycle whereby aquifers and the underground water table is replenished with the slow movement of water through sedimentary rock.
Transpiration: is the process by which moisture is carried through plants from roots to small pores on the underside of leaves, where it changes to vapor and is released to the atmosphere.
Runoff: is the movement of land water to the oceans, chiefly in the form of rivers, lakes, and streams. Runoff consists of precipitation that neither evaporates, transpires nor penetrates the surface to become groundwater.
Carbon cycle:  

Respiration: is the transport of oxygen from the outside air to the cells within tissues, and the transport of carbon dioxide in the opposite direction.
Photosynthesis: is the process by which organisms that contain the pigment chlorophyll convert light energy into chemical energy which can be stored in the molecular bonds of organic molecules (e.g., sugars). Photosynthesis powers almost all trophic chains and food webs on the Earth.  

Decomposition: is the process by which organic substances are broken down into simpler forms of matter. The process is essential for recycling the finite matter that occupies physical space in the biome 

Human activity: Any action performed by man that add to the amount of "greenhouse gases" naturally present in the atmosphere such as manufacturing, agriculture, deforestation, etc.
Deposition:  is the geological process by which material is added to a landform or land mass. Fluids such as wind and water, as well as sediment flowing via gravity, transport previously eroded sediment, which, at the loss of enough kinetic energy in the fluid, is deposited, building up layers of sediment.
Nitrogen cycle:  

Denitrification: Processes that reduce (nitrates or nitrites) to nitrogen-containing gases, as by bacterial action on soil. 

Decomposition: is the natural process of dead animal or plant tissue being rotted or broken down. This process is carried out by invertebrates, fungi and bacteria. The result of decomposition is that the building blocks required for life can be recycled.  

bacterial nitrogen fixation: is the sum of processes by which bacteria convert nitrogen into a usable form of nitrites that can be used to construct organic molecules like proteins
synthetic fertilizer use
96.  How can humans influence cycling with:  Human activities have far reaching impacts on the cycling of materials through the environment.  All of the cycles are interconnected, and the destruction of one impacts all.

a.  deforestation-The removal of trees and plants affects the rate at which Oxygen and Carbon dioxide is exchanged

b.  fertilizers-The addition of agricultural products impacts the balance of phosphorus, nitrogen, and sulfur which may limit plant and animal growth
c.  factories- Add toxins to the atmosphere and the environment, some impacts include acid rain, geothermal pollution, increase in greenhouse gases, and smog

97.  What is nitrogen fixation and what organisms are involved? Processes by which nitrogen (N2) in the atmosphere is converted into ammonium (NH4+).  Nitrogen can be extracted and converted into a usable form to make proteins by living organisms.  Bacteria , legumes, humans, and other animals all play a role in the fixation process
4.03 Explain the flow of energy through ecosystems.

98.  How does photosynthesis relate to energy getting into ecosystems? Photosynthesis is the process by which most autotrophs capture sunlight and convert it into a usable form of energy for heterotrophs.  The energy is cycled through each trophic level.

99.  What role do decomposers play in the environment? Decomposers break down organic matter and return it to the environment so that it may be used again.  Nutrients and organic compounds are cycled through the environment.

100.  What is a trophic level? A feeding level in a food chain. Trophic levels are the feeding position in a food chain such as primary producers, herbivore, primary carnivore, etc. Green plants form the first trophic level, the producers. Herbivores form the second trophic level, while carnivores form the third and even the fourth trophic levels.
101.  What is a food chain?  Draw a food chain including the following organisms (heron, minnow, and plankton).

The feeding of one organism upon another in a sequence of food transfers by which transfer of energy (which typically comes from the sun) from one organism to another occurs. A simple food chain is like the following:
                                          PLANKTON ->MINNOW-> HERON

102.  Study the trophic pyramids.

Pyramid of Numbers





Pyramid of Biomass
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103.  What happens to energy in an ecosystem?  Energy is transferred from one trophic level to the next, transferring approximately 10% of the available energy from the previous feeding level.  What happens to matter? Matter is neither created nor destroyed it is transferred and recycled.

104.  How much energy is passed from one trophic level to the next in an ecosystem?  ~10% What happens to the rest? Transformed into heat and escapes into the atmosphere.
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105.  What is a food web? In an ecosystem there are many different food chains and many of these are cross-linked to form a food web. Ultimately all plants and animals in an ecosystem are part of this complex food web. What is a food chain? The feeding of one organism upon another in a sequence of food transfers by which transfer of energy (which typically comes from the sun) from one organism to another occurs.
4.04  Assess and describe successional changes in ecosystems.

106.  What is primary succession? The process of making a barren area devoid of life more habitable by pioneer species such as lichens resulting in a stable community of living organisms.

107.  What is secondary succession? The addition of different species into an area that has undergone primary succession.  This succession results in the replacement of pioneer species and develops into a climax community. 

108.  What is a climax community? is an ecological community in which populations of plants or animals remain stable and exist in balance with each one another and their environment. A climax community is the final stage of succession, remaining relatively unchanged until destroyed by an event such as fire or human interference.
4.05 Assess and explain human activities that influence and modify the environment:

4.05a Global warming. 
109.  What is global warming? is the rising average temperature of Earth's atmosphere and oceans since the late 19th century and its projected continuation. Since the early 20th century, Earth's average surface temperature has increased by about 0.8 °C (1.4 °F), with about two thirds of the increase occurring since 1980. What causes it?   Scientists are more than 90% certain that most of it is caused by increasing concentrations of greenhouse gases produced by human activities such as deforestation and the burning of fossil fuels.
110.  What are the possible effects of global warming? An increase in global temperature will cause sea levels to rise and will change the amount and pattern of precipitation, and a probable expansion of subtropical deserts, continuing retreat of glaciers, permafrost and sea ice, more frequent occurrence of extreme-weather events including heat waves, droughts and heavy rainfall, species extinctions due to shifting temperature regimes, and changes in crop yields. 
111.  What are some ways that carbon dioxide emissions can be reduced?
Reducing, reusing and recycling solid waste can decrease the amount of heat-trapping greenhouse gases you release. Implement better agricultural practices, changing transportation methods.
4.05b Human population growth.

112.  What are some factors that influence birth/death rates in the human population? The size and rate of growth of the human population in any location is affected by economic, political, religious, technological, and environmental factors like the availability of resources. Some of these factors, in turn, are influenced by the size and rate of growth of the population.
113.  What effects would the following have on the environment?

a.  human population size- huge increases in size of the human population have resulted in a substantial degradation of environmental conditions. The changes have largely been characterized by deforestation, unsustainable harvesting of potentially renewable resources (such as wild animals and plants that are of economic importance), and rapid mining of non-renewable resources (such as metals and fossil fuels), pollution, and other ecological damages.
 

b.  human population density-  condition by which the number of individuals in a given are enlarges to a limit that the increase provokes the environmental deterioration, a remarkable decline in the quality of life, or a population collapse.
c.  resource use- Areas with high population densities use many more resources per capita resulting in the depleting of resources and the extinction or endangerment of some organisms.
4.05c Pesticide use.

114.  What effect can a buildup of pesticides have over the long term in the environment (bioaccumulation)?

The buildup of pesticides over an extended period of time affects organisms at every trophic level.  When the pesticides are magnified in a trophic level toxicity builds in the feeders of that trophic level and move up the food chain.  The toxins can cause an array of damage and disease.
115.  What affect can pesticides have on organisms that they weren’t intended to affect? Pesticides end up in the  

              tissues of unintended organisms, causing disease, death, and the extinction or endangerment of those organisms
116.  What is pesticide resistance? Is the adaptation of pest population targeted by a pesticide resulting in decreased 
susceptibility to that chemical. In other words, pests develop a resistance to a chemical through natural selection: the most resistant organisms are the ones to survive and pass on their genetic traits to their offspring  What are the long term affects? Increasing populations of pests for which there is no control, resulting in overpopulation and the destruction or death of other species.
117.  What are some biological alternatives to chemical pesticides? Alternatives such as using insects to kill one 
another, genetically engineered organisms such as plants that are resistant to certain pest, using pathogen such as viruses of the pest will all lead to a decreased use of pesticides and a decrease in pesticide resistance.  What are the pros and cons? Expensive, do not always work, the “natural enemies of the targeted pest” can become an out-of-control population as well (Ex. Cane toads-invasive species).
118.  What is DDT and what is its effect on the ecosystem? is an insecticide that was used to combat malaria, however 
though effective, it bioaccumulates in fatty tissues leading to disease, cancer, and neurological disorders in humans, animals and plant life.  The use of DDT was banned in the United States.  Author Rachel Carson wrote Silent Springs in an effort to educate the Public concerning the hazards of the pesticide.

	Goal 5: The learner will develop an understanding of behavior of organisms resulting from genetics and environment. 


5.01   Evaluate the survival of organisms and suitable adaptive responses to environmental pressures.

119.  Explain how the following adaptations affect an organism’s ability to survive?

a.  Mimicry – The resemblance of one organism to another or to an object in its surroundings for concealment and protection from predators.
b.  Protective coloration- the coloration of an animal that enables it to blend with its surroundings and therefore escape the attention of predators
c.  Parental behavior- The process of promoting and supporting the physical emotional, social, and intellectual development of a child from infancy to adulthood. Parenting refers to the aspects of raising a child aside from the biological relationship.
d.  Feeding strategies-

120.  Give an example of how an organism might change their behavior to adapt to their environment.
             Ex:  Migration patterns of birds due to weather and climate changes.

             EX:  Brine shrimp remaining dormant until environmental conditions are favorable-temperature, salinity, pH, etc

5.02  Assess and examine plant tropisms and other responses.

121.  Define the following tropisms: Plant responses
a.  phototropism:  Positive or negative response to light
b.  geotropism:  Positive or negative response to gravity
c.  thigmotropism: Positive or negative response to touch
5.03 Assess, describe, and explain types of animal behaviors (taxis, reflexes, instincts, and learned behavior)

122.  Define:

a.  chemotaxis (positive/negative)- Response of an organism to a chemical +towards -away
b.  phototaxis (positive/negative)- Response of an organism to light +towards, -away

c.  reflexes- An involuntary and nearly instantaneous movement in response to a stimuli
d.  imprinting- A rapid learning process by which a newborn or very young animal establishes a behavior pattern of recognition and attraction to another animal of its own kind or to a substitute or an object identified as the parent.
e.  instincts-inborn pattern of behavior that is characteristic of a species and is often a response to specific environmental stimuli: the spawning instinct in salmon
f.  types of learned behavior- Behaviors modified by experiences 
1)Imprinting = learning that occurs only during a restricted time period called the critical learning period. Once learned, it is not forgotten (e.g., ducklings will imprint most strongly on moving (and calling) objects when 13 -16 hrs old - establishes concept of parents and species-recognition.

- Imprinting also is involved in such things as adult habitat preferences, selection of nest sites and materials, etc.

2) Habituation = learning not to respond to meaningless stimuli (e.g., birds nesting near highways learn not to respond to traffic noise).

3) Conditioned Behavior = involves attaching a pre-existing response to a new or substitute stimulus (e.g., Pavlov's Dog). Important in modifying Fixed Action Patterns to fit environmental circumstances more precisely.

4) Trial and Error Learning = involves modifying response to stimuli or creating new responses (e.g., learning palatable and unpalatable foods). 

5) Insight Learning = production of a new response upon reorganization of experience (commonly referred to as insight or understanding). A good example is tool using in birds. 
5.04 Analyze the biological clocks and rhythmic behavior of organisms.

123.  Define:

a.  Circadian rhythms:  Behavior pattern that occurs every 24 hour period such as sleeping
b.  Migration:  Movement of a species of organism in response to environmental changes
c.  Estivation: Period of decreased metabolism in animals due to extreme heat and dry conditions
d.  Hibernation:  Period of dormancy in which an animal’s metabolism decreases in response to cold weather 

e.  Biological Clocks: An internal mechanism in organisms that controls periods of various functions or activities, such as metabolic changes, sleep cycles, or photosynthesis.
5.05  Evaluate and explain the evolution of behavioral adaptations and survival of populations.

124.  Explain how certain animal behaviors such as courtship and other behaviors may have evolved.

Know the Contributions of These Scientists:

	Objective
	Scientist
	Contribution

	2.01
	James Watson and Francis Crick
	Determine the structure of DNA

	2.03
	Gregor Mendel
	Father of Genetics (Pea Plant Experiments)

	2.03
	Charles Drew
	Established a blood banking system & associated with our understanding of the ABO blood groups and transfusion

	2.06
	Charles Darwin
	Father of Evolution, proposed Natural Selection

	2.06
	Louis Pasteur
	Disproved the theory of abiogenesis on a micro level, and established the method of pasteurization

	3.02
	Carolus Linnaeus
	Father of classification using binomial nomenclature


· Robert Hooke – discovered and named the cell with crude microscope

· Anton van Leeuwenhoek  - saw “wee little beasties” living cells for the first time

· Gregor Mendel – is the father of genetics – discovered the basic patterns of inheritance in pea plants

· Charles Darwin – is the father of evolution theory – proposed that organisms that are most fit or best adapted to their environment are more likely to survive – called Natural Selection

· James Watson and Francis Crick – discovered the double helix structure of DNA by examining an x-ray made by Rosalind Franklin and Maurice Wilkins 

· Charles Drew – associated with our understanding of the ABO blood groups and transfusion

· Carolus Linnaeus – binomial nomenclature and classification of organisms

· Rachel Carson – wrote “Silent Spring” bringing to public attention the dangers of pesticides particularly DDT – this toxin bioaccumulates in the bodies of top consumers

· Jane Goodall – studied chimpanzee behavior 

· Louis Pasteur – helped disprove abiogenesis or spontaneous generation by creating a s-neck flask and showing that microorganisms spoil food







