EXAM 1 OBJECTIVES
BIOLOGY 1406 - CHAPTER 1
METHODS AND CONCEPTS OF BIOLOGY
1. Define biology. 

2. Distinguish between living and non-living things. 

3. Explain the concept of emergent properties. 

4. List and define each of the characteristics of life. 

A. Specific organization, Order 

B. Movement 

C. Metabolism 
D. Responsive to the Environment
E. Homeostasis 
F. Reproduction 

G. Growth and Development
H. Evolutionary Adaptation 

I. Energy Utilization

5. List and describe the levels of biological organization. 

A. Atoms
B. Molecules
C. Organelles
D. Cells
E. Tissues
F. Organs Organ Systems
G. Organism
6. List and define the following ecological levels of organization. 

A. Individual - species 
B. Population 
C. Community 
D. Ecosystem 

E. Biome 

F. Biosphere 

7. Identify the cell as the structural and functional unit of life. 

8. Identify the characteristics of prokaryotic and eukaryotic cells.

9. Identify DNA as the primary thread of continuity linking all life. 

10. Recognize the correlation between structure and function seen at all levels of biological organization. 

11. Explain how biodiversity and metabolic unity are dual characteristics of life. 

12. Review the role of producers/autotrophs; consumers/heterotrophs and decomposers in the ecosystem. 

13. Explain negative and positive feedback control.
14. What is a domain?  Identify the characteristics of the Domains Bacteria, Archea and Eukarya.

15. Define binomial nomenclature.  What is the proper way to write the binomial?
16. List the following taxa in order: Domain, Kingdom, Phylum, Class, Order, Family, Genus, Species. 

17. Identify the five kingdoms of living organisms identified in the old five kingdom system of classification, their basic characteristics and an example of each. 

18. Differentiate between inductive and deductive reasoning.

19. Give a brief overview of the theory of evolution and explain why it is a major concept in biology.  List the four factors that characterize a population allowing natural selection to occur. 
20. Become familiar with the procedure and terminology of the scientific method of problem solving. 

21. Design an experiment to test a given hypothesis. 

22. Explain how a hypothesis could become a theory. 

23. Review the case of the scarlet king snake and the coral snake.

24. Review the relationship between science and technology in society. 

BIOLOGY 1406 - CHAPTER 2
CHEMICAL CONTEXT OF LIFE
1. Review the relationship between chemistry and biology. 

2. Explain the “devil’s garden”.

3. Define: element, molecule, compound, atom and matter.
4. Explain how emergent properties are demonstrated by sodium chloride. 
5. Identify the four most common biologically important elements. 

6. What is a trace element?  How are they important to life? 

7. Review the periodic table of elements, its structure and function. 

8. Explain the structure of an atom.  Give the mass, location and charge of an electron, proton and neutron. 

9. Define chemical symbol, atomic number, atomic mass, molecular mass, isotope and radioisotope. 

10. Identify the number of electrons required to fill each of the first four energy levels.  How does the number of electrons in the outer energy level impact the bonding capacity of an atom? 

11. Define electronegativity.  

12. Define valence electrons and how do they relate to chemical bonding.
13. What is an orbital?  Define an s and p orbital
14. Differentiate between a  chemical formula and structural formula. 

15. Explain the purpose and use of chemical equations. 

16. Explain each of the following types of bonding and interactions. 

· Covalent bonding: non-polar and polar  

· Ionic bonding, cation, anion 

· Hydrogen bonding 

· van der Waals forces 
· Hydrophobic interactions 

11. Recognize the relation between structure and function at the molecular level.
12. Identify the concept of a chemical reaction, reactants (substrates) and products, reversible reaction and chemical equilibrium.
13. Distinguish between and apply the concepts of oxidation and reduction.
BIOLOGY 1406 - CHAPTER 3
WATER AND THE FITNESS OF THE ENVIRONMENT
1. Explain the properties of water that make it important to life on earth.  Cohesiveness, Adhesiveness, high heat of vaporization, High specific heat, Its properties as a polar solvent, the condition that ice is more dense than liquid water.  How do each of the preceding characteristics impact life? 

2. Define specific heat, heat of vaporization, cohesion and adhesion

3. Recognize that the water molecule is polar and that hydrogen bonds form between water molecules.  

4. Define: capillarity, calorie, kilocalorie, surface tension, temperature, heat, solvent, solute, solution, aqueous solution, hydrophobic, hydrophilic,  

5. Explain the mole concept.  Defina and calculate molarity. 

6. Define and discuss the properties of acids and bases. 

7. Define pH.  How does the numerical scale (0-14) relate to hydrogen and hydroxyl concentration.  Explain the relationship of the numerical scale to hydrogen ion and hydroxyl concentration.   

8. Recognize that hydrogen ion and hydroxyl ion concentrations are equal at a pH of 7.  Why? 

9. Explain the role of buffers. 

10. Define the term salt and explain why salts are important to living organisms. 

11. Define acid rain and explain the impact of acid rain on the environment. 


EXAM 1 NOTES
CHAPTER 1
METHODS AND CONCEPTS IN BIOLOGY
1. Biology is the study of life. 

2. Living things are characterized by eight characteristics of life, while nonliving things do not exhibit the same characteristics. Living things represent a highly coordinated set of chemical and physical processes that are manifested as the phenomenon we call life. 

3. The eight characteristics of life are listed and defined below. 

A. SPECIFIC ORGANIZATION - Refers to cellular organization and to the commonality of organization shared between all living things. 

B. METABOLISM - The total or sum of all chemical activity in a living thing. 

C. HOMEOSTASIS - The maintenance of a constant internal environment; chemical and physical. 

D. GROWTH - An increase in size by the addition of new living tissue; the formation of new cytoplasm and cell parts. 

E. MOVEMENT - Movement that results from the efforts and expenditure of energy by the organism. 

F. RESPONSIVENESS - The ability to sense and respond to stimuli from the environment and from within. 

G. REPRODUCTION - The ability to produce offspring like the parent(s) either by asexual or sexual means. 

H. ADAPTATION - The ability of a population or species to adjust to the environment over time through genetic change. Individuals do not adapt; they acclimate as they adjust to the environment within their individual range of genetic tolerance. 

4. Biological and ecological organization ranges from atoms or atomic particles to the biosphere which is all life on Earth and its physical environment. 

- CHEMICAL LEVELS
Atomic particles - Neutrons, protons and electrons
Atoms - Smallest or simplest particles of an individual element that exhibits its chemical and physical characteristics, i.e. hydrogen, oxygen, carbon.
Molecules - Any two or more atoms bonded together
Compounds - Substance made of molecules composed of the atoms of two or more elements in a fixed ratio, i.e. H2O, C6H12O6 .
- CELLULAR LEVEL
Organelles - Cell parts such as mitochondria, chloroplast, nucleus, etc.
Cells - The basic unit of life. All living things are composed of cells and/or cell products.
Tissues - Groups of similar cells that are specialized for one, sometimes two specific functions, i.e. muscle, nerve.
- INDIVIDUAL 
Organs - Structures composed of two or more tissues dedicated to one to a few function, i.e. stomach, heart, liver.
Systems - A functional unit composed of many organs dedicated to one, maybe two basic functions, i.e. digestive, respiratory, circulatory.
Organism - The individual, the sum of all body systems functioning in a coordinated fashion.
- ECOLOGICAL LEVELS
The Individual - The single member of a species in the environment; the simplest ecological level.
Population - The members of a single species within a defined area.
Community - An ecological unit composed of all populations found within a defined area.
Ecosystem - a self sustaining community capable of recycling nutrients from season to season. The only thing needed from the outside is  energy, usually light.
Biome - A broad assemblage of communities characterized by a climatic factor and/or a dominant plant type, i.e. desert, coniferous forest, tropical rain forest.
Biosphere - All life on earth and its physical environment.
5. Identify the structural and functional levels of the ecosystem. 

A. ECOLOGY is the study of the interactions between an organism and its environment. 

B. PRODUCERS are organisms that produce food in the ecosystem. Ex. Green Plants 

C. AUTOTROPHS are organisms that produce food (carbohydrates) from simple inorganic compounds and an energy source, i.e. photosynthesis by green plants. 

D. CONSUMERS are organisms that feed upon other organisms or their products, thus they transfer food (energy) from one level to another in the ecosystem. 

E. HETEROTROPHS are organisms that must obtain food from the environment, thus they are consumers. 

F. DECOMPOSERS are the organisms of decay, thus they recycle nutrients (mineral ions) within the ecosystem. 

6. Review the steps of the scientific method.  The scientific method is a systematic method of problem solving not unique to science. 
THE STEPS ARE AS FOLLOWS. 
· Identify or define the problem. 

· Gather information about the problem. 

· Formulate a hypothesis (testable question that can be answered “yes or no”) 

· Design and perform a single variable experiment. 

· Observe and gather data on the experiment. 

· Analyze data and come to a conclusion. The conclusion may or may not support the hypothesis. 
Note:  It is the conclusion that is important not whether it supports the hypothesis.
7. A theory is a concept that is accepted as a truth in the scientific community. It can not be proven nor disproved at this time, although a vast body of knowledge supports the theory (biological evolution). If a concept is proven to be a scientific fact it is referred to as a law. (Law of Gravity) 

8. Biological evolution is a theory that states that a population can change genetically over time as it adapts to its environment. This depends on a process called NATURAL SELECTION. Natural selection depends upon the following. 

· The members of all populations (species) have a reproductive potential that far exceeds the number that can survive and reproduce from generation to generation. 

· Competition for survival occurs between the members of a population, with only a fraction of each generation surviving. 

· Genetic variation exist between the members of a population.  At least some of thes variation is heritable, thus some individualr have a greater adaptive advantage in a given environment. 

· Genetic variation and competition results in differential survival and reproduction. The fittest have a somewhat better chance of survival than the less fit. The more stress placed on the population the greater the selective advantage of the fittest. Biological evolution can not be proven, but the vast body of biological knowledge supports biological change, adaption, through time. 

9. Organisms are classified and named through the use of a system of biological classification which was first developed in the late 1700's by Carolus Linnaeus. This system consist of a hierarchy of taxonomic levels (taxons). The taxons are listed from the broadest, most inclusive to the smallest most specific. 

Damain, Kingdom, Phylum, Class, Order, Family, Genus, species.
All organisms have a two word scientific name, genus species, which is unique to that type (species) of organism. This naming system is BINOMIAL NOMENCLATURE and was developed by Linnaeus. When written the first letter of the genus name is always capitalized while the species name is small case. Both are underlined or italicized. The binomial is composed of the genus name and specific epithet (species).  A biological species is a unique group of very similar organisms, that among sexually reproducing organisms, can interbreed to produce fertile offspring. Another definition of species is the morphospecies, which is a group of organisms with similar morphological and anatomical characteristics. This species definition works well for asexually reproducing organisms and in some cases plants.
10. FIVE KINGDOM MODERN SYSTEM OF CLASSIFICATION. 

· KINGDOM MONERA - Composed of unicellular prokaryotic organisms.  Prokaryotic cells do not have a defined nucleus or membrane bound organelles such as mitochondria or chloroplast. Ex. bacteria, blue green algae (This kingdom no longer exhist a has been divided into two domains and numerous kingdoms, still to be determined)
· KINGDOM PROTISTA - Mostly unicellular organisms, some simple multicells, eukaryotic. Eukaryotic cells have a nucleus and membrane bound organelles. (This kingdom no longer exhist a has been divided into numerous kingdoms)
· KINGDOM FUNGI - Multicellular, eukaryotic, heterotrophic organisms that carry on absorptive heterotrophic nutrition. 

· KINGDOM PLANTAE - Multicellular, eukaryotic autotrophic organisms, plants. 

· KINGDOM ANIMALIA - Multicellular, eukaryotic, heterotrophic organisms that carry on ingestive nutrition. 

CHAPTER 2
SMALL MOLECULES
1. Review the relationship between chemistry and biology.  All biological processes result from the chemical/molecular activity of the cell or organism. To understand biology and biological processes one must have at least a basic understanding of chemistry. Even though living things are strikingly diverse, their chemical composition and metabolic processes are remarkably similar. The physical and chemical principles governing living systems are the same as those governing nonliving systems. 

2. Identify the relationship between elements, atoms and life. 

· Elements - Basic substances of matter, a substance that can not be broken down into something simpler by chemical means.
Atoms - Simplest or smallest form of an element that retains the chemical and physical properties of an element. 

· A useful unit of measure for atoms is the Angstrom (A), which is 10-10 m or one ten billionth of a meter. 

· Atoms range from 1 to 5 Angstroms in diameter although the nucleus is only about one ten thousandth of an Angstrom. (10-4 A) 

· Protons and neutrons makeup the atomic nucleus. 

· The mass of a neutron or proton is approximately one dalton (1.67 X 10-24 grams). Neutrons are approximately 1.009 dalton while protons are 1.007 daltons. Even though positive charges usually repel each other; when combined with neutrons and when closely paired with another proton there is an attractive force. The sum of these forces, nuclear forces, are what maintain the very tight association of particles seen in the nucleus.  An electron has a mass of one two thousandth that of a neutron or proton. 

· All living things are composed of atoms of some twenty or so different elements that are arranged into numerous different molecules that function as the molecules of life. All life processes result from the interactions of atoms and molecules. 

3. Identify the most common biologically important elements by mass. 

	Oxygen O 65% 
	Calcium Ca 1.5%
	Sodium Na 0.2%
	Iodine I Trace

	Carbon C 18%
	Phosphorus P 1%
	Magnesium Mg 0.1% 
	Manganese Mn Trace

	Hydrogen H 10%
	Potassium K 0.4%
	Chlorine Cl 0.1%
	Copper Cu Trace

	Nitrogen N 3%
	Sulfur S 0.3%
	Iron Fe Trace
	Zinc Zn Trace


4. Review the periodic table of elements, its structure and function. 

5. Define atomic number, atomic mass, molecular mass and chemical symbol. 

· Atomic number - Number of protons in an atom, determines the identity of the aton that is determins the element it represnets. 

· Mass number - Number of protons and neutrons in an atom, each has a mass of approximately 1 Dalton, thus each is given a mass of 1. 

· Molecular mass - the sum of the mass number of the atoms that make up a given molecule. 

· Chemical symbol - Shorthand name for an element, usually composed of the first or first two letters of the English or Latin name of the element. 

· Isotope - Different forms of the same element that differ in their mass number, by having more or less neutrons. 

· Radioisotope - Unstable isotopes that emit radiation/radioactive particles. 

6. Explain the meaning of electron orbital and relate orbitals to energy shells. Relate the number of valence electrons to the chemical properties of an element. 

· Orbital - A region in space in which an electron is found at least 90% of the time. 

· Energy level or electron shell - A region in space composed of one or more orbitals. 
· The electrons of a given shell are found at approximately the same distance from the nucleus most of the time. 
· Electrons of a given shell are equal in energy content. 

· Energy shells form concentric regions around the nucleus. 

· The greater the distance an energy shell is located from the nucleus the greater its energy content of its constituent electrons. 

· Shells and the maximum number of electrons. 

· K shell 2 electrons 

· L shell 8 electrons 

· M shell 8 electrons - temporarily full, 18 max. 

· N shell 8 electrons - temporarily full, 32 max. 

· Valence electrons - The number of electrons in an incomplete outer energy level.  Atoms will tend to gain, lose or share electrons to achieve a complete outer shell. This results in chemical bonding. 

7. Explain the meaning of molecule, chemical compound, chemical formula and structural formula. 

· Molecule - Composed of any two or more atoms chemically bonded together. 

· Compound - a substance composed of molecules which contain the atoms of two or more elements in a fixed ratio. 

· Chemical Formula - Indicates the kind of atoms and number of atoms of each element in a compound. 

· Structural Formula - Indicates the number, kind and location/arrangement of atoms composing a molecule of a substance. 

8. Explain the purpose and use of chemical equations. 

· Chemical equations illustrate the substances involved in a reaction, the products produced, the direction of the reaction and the quantities of each.. 

· Reversible reactions - Reactions that have the potential to proceed in both directions. 

· Equilibrium is achieved when the rates of the reaction are equal in both directions. 

9. Explain the mole concept. 

· Mole - The gram equivalent of the molecular weight of a molecule. Avogadro no. (6.02 X 1023 molecules of the substance per mole). 
· Molar solutions - Based upon the proportion of a mole of a substance dissolved in a liter of solution. 

10. Explain how the various types of chemical bonding join atoms together. Give the characteristics of each type of bonding. 

· Covalent bond - A bond that results from the sharing of electrons between the outer energy levels of two or more atoms. As a result each atom has a complete outer energy shell. 

· Polar covalent bond - A covalent bond in which electrons are shared unequally between bonded atoms. Thus a partial positive and negative charge appears on the molecule. 

· Electronegativity - The attraction of an atom for electrons; this may be electrons of a covalent bond or those of another molecule. Nonmetals often have a high relative electronegativity. 

· Ionic bonding - Bonding that results from the gain or lose of electrons by atoms forming oppositely charged ions. 
· Ion - Charged atoms, either negative or positive resulting from the gain or lose of electrons respectively. 

· Cations result from the lose of electrons thus being positively charged. 

· Anion result from the gain of electrons thus being negatively charged. 

· Dissociation - The separation of ions fron ionic bonds as the substance is dissolved. 
· Hydration - The attachment of water molecules to the ions of a solute. 

· Hydrogen bonding - Weak electrostatic attractions between hydrogen and a strongly electronegative atom such as oxygen or nitrogen. 

· Surface tension - Results from the attraction of water molecules to each other through hydrogen bonding. This forms a strong surface force on still water. 

· Capillarity - The attraction of water molecules to a wetable surface. 

· van der Waals forces - Weak electrical attractions that result from interactions of the electron clouds of adjacent atoms. 

· Hydrophobic interactions - result from the repulsion of nonpolar molecules by water. 

11. Distinguish between and apply the terms oxidation and reduction. 

· Oxidation - the removal of electrons or H from an ion, atom or molecule. 

· Reduction - the addition of electrons or H from an ion, atom, or molecule. 

· In living cells oxidation almost always involves the removal of H, and reduction the addition of H. 

CHAPTER 3
WATER AND THE FITNESS OF THE ENVIRONMENT
1. Explain the properties of water that make it important to life on earth. 

· Cohesion - The attraction of water molecules to other water molecules due to hydrogen bonding. 
· Adhesion - The attraction of water molecules to a wetable or charged surface. 

· Surface tension - The attraction of water molecules at the surface (air/water interface) forming a strong surface layer. This is due to water molecules having a much stronger attraction for each other than air molecules. 

· Capillarity - The movement of water into narrow spaces or small diameter tubes due to the attraction of water molecules for the surface of the polar or charges surface of the space and the cohesiveness of water. 

· Specific heat – The heat required to rase the temperature of of 1 gram of a substance 1oC. 

· Heat of vaporization - The heat required to vaporize 1 gram of a substance.. 

· Greatest density at 4o C 

· Universal solvent - Water is an excellent solvent for polar compounds. 

· Ionizes to produce H+ and OH -. 

· Functions as both a reactant and as a product in many biological reactions 

2. Define and discuss the properties of acids and bases. 

· Acid - An acid dissociates in solution to release H+ and an anion, the conjugate base. 

· A hydrogen donor 

· Turn blue litmus paper red 

· Have a sour taste 

· Base - Dissociates in water to produce OH- and a cation. 

· A proton acceptor 

· Turn red litmus paper blue 

· Are slippery to the touch 

3. Explain the meaning of the pH scale. 

· The negative log of the H+ concentration of a solution. 

· Expresses the degree of alkalinity and acidity of a solution 

· A scale of 0 to 14; 7 is neutral, neither acid or base. 

· Above 7 is a base and below 7 is an acid. 

· At a pH of 7 the H+ concentration and the OH- concentration are equal (10-7 moles). 

· pH is the negative logarithm of the H+ concentration of the solution, thus the lower the pH, the higher the H+ concentration: the higher the pH, the lower the H+ concentration. Concentration is measured in moles. 

· The lower the pH the lower the OH- and the higher the pH the higher the OH- concentration. 

· The increase or decrease in H+ concentration between one pH number and the next is 10X, thus an acid of pH 5 is 10 times stronger than an acid of 6, and one of 4 is 100 times stronger than one of 6. 

5. Explain the role of buffers.  A substance or combination of substances that resist changes in pH when an acid or base is added to a solution. 

6. Define the term salt and explain why salts are important to living organisms. 

· A salt is a precipitate that results from the mixing of an acid and base. 

· Results from the combination of the anion from the from the acid and the cation from the base. 

·                NaOH + HCl ---> OH- + H+ + Na+ + Cl- ----> H2O + NaCl 

	
	Base  +  Acid
	
	Water + Salt 


 



