Name:_____________________________________________ Date:_____________ Period:______ 
AP Biology Summer Preparation

Welcome to AP Biology!  
 This course is designed to be the equivalent of a two-semester introductory biology course usually taken in the first year of college. Throughout the course, we will be using recurring themes that persist throughout all topics and materials. The major themes of AP Biology are: 

I. Science as a Process 

II. Evolution 

III. Energy Transfer 

IV. Continuity and Change 

V. Relationship of Structure and Function 

VI. Regulation 

VII. Interdependence in Nature 

VIII. Science, Technology and Society 

(http://apcentral.collegeboard.com/repository/ap03_cd_biology_0405f_4312.pdf)

These overarching concepts are critical to understanding the interrelationships between all aspects of the study of life. They are applied to every unit we cover.
Please note the AP Biology Course Outline attached. The percentages represent the portion of concentration on the AP Exam. Correspondingly, the percentages roughly represent how much time is devoted to each unit during the school year.
With the entire first marking period focused on the interactions of molecules found in living things, it is important that you begin this double period course (which counts twice on your transcripts) with a solid foundation of the basics principles of chemistry and the importance of water to all living things. The attached document will help you review and refresh your chemistry skills.  This document contains information and practice problems that will help prepare you for the first few units of the AP Biology course.  While this is only a practice/review tool, answers will be checked for review purposes at the beginning of school next year.
Elements:
1. What is an element?

2. What is a compound?

3. Four elements make up the vast majority of all biological molecules.  List them:

Atomic Structure:

4. Atoms are composed of three main subatomic particles.  Name them and describe their electric charge and general location within an atom.
5. Complete the chart below:
	Element
	Atomic #
	Mass #
	# protons
	# neutrons
	# electrons

	Oxygen
	8
	
	
	8
	

	Sodium
	
	23
	11
	
	

	Chlorine
	
	35
	
	
	17


6. All carbon atoms have 6 protons and most have 6 neutrons and a mass # of 12.  A radioactive isotope called carbon-14 has _____ protons and _____ neutrons.
7. Draw electron shell diagrams for these atoms.  Label the valence electrons.

Oxygen





Carbon

8. The potential energy of an electron _______________the further away from the nucleus it travels.
9. To move to a shell farther from the nucleus, an electron must ______________ energy; energy is _______________ when an electron moves to a shell closer to the nucleus.

10. An atom’s ability to bond with other atoms is determined by the number of ____________ electrons it has.
Chemical Bonding:

YOU NEED TO KNOW AND UNDERSTAND THIS: Molecules are made when atoms connect together by chemical bonds.  Examples: O2 is a molecule of oxygen formed when two oxygen atoms connect together.  H2O is a molecule of water formed when one oxygen atom connects to two hydrogen atoms.  C6H12O6 is a molecule of glucose formed when six carbon, twelve hydrogen, and six oxygen atoms connect together.  Proteins, fats, carbohydrates, sugars, amino acids, and nucleic acids like DNA are all molecules.
11. Atoms with _______________ valence shells are non-reactive.  Atoms with incomplete valence shells will react with other such atoms by sharing, giving, or taking valence electrons.

12. When atoms react, they form an attraction called a chemical bond.

a. When two atoms form a bond by sharing a pair of electrons equally, the bond is called a _____________________   ___________ bond.
b. When two atoms form a bond in which a pair of electrons is not shared equally, the bond is called a _____________  ____________ bond.

c. When an atom completely transfers (gives away) an electron to another atom, it becomes an ion with a ___________ charge.
d. When an atom gains an electron it becomes an ion with a ____________ charge.
e. The attraction between two oppositely charged ions is called an ___________ bond.

13. A covalent bond between two atoms is likely to be polar if:

a. One of the atoms is much more electronegative than the other.

b. The two atoms are equally electronegative.

c. The two atoms are of the same element.

d. The bond is part of a tetrahedrally shaped molecule.

e. One atom is an anion.

Chemical Reactions:
14. The equation below describes a chemical reaction.  Use coefficients to balance the reaction and then label the reactant(s) and product(s).
___H2
+
___O2
(
___ H2O

15. Use coefficients to balance the reaction.  Then describe in your own words what is happening to the molecules involved (discuss the individual atoms and the chemical bonds involved).
___ CH4
+
___O2
(
___ CO2
+ ___ H2O

16. In a reaction that has reached equilibrium,

a. The forward and reverse reactions are occurring at the same rate.

b. The reactants and products are in equal concentrations.

c. The forward reaction has gone further than the reverse reaction.

d. There are equal numbers of atoms on both sides of the equation.

e. A, B, and D are correct.

Water and its Properties:

17. Water is a polar molecule.  The bonds between the oxygen atom and each hydrogen atom are polar covalent bonds.  On the diagram of the water molecule shown below, label the area of partial positive charge and the area of partial negative charge.

[image: image1.jpg]



18. Draw three more water molecules around the one shown below.  Use dashed lines to show where hydrogen bonds would form.  Also, pick one of the water molecules and use an arrow to label a covalent bond.
[image: image2.png]



19. Please describe the following:

a. Cohesion – 

b. Adhesion – 

c. Surface Tension – 

20. Salt water is example of a solution.  In this solution, salt is the __________ and water is the __________.

21. Why is water known as the “universal” solvent?  Explain.

22. 20 g of sugar are dissolved in 1 L of water.  Calculate the concentration of this solution.

23. The pH scale is a logarithmic scale representing the concentration of H+ ions in a solution.
a. Describe an ‘acid’ in terms of H+ ions and pH.

b. Describe a ‘base’ in terms of H+ ions and pH.

c. What does it mean for a solution to be ‘neutral’?

Carbon Chemistry – The Chemistry of Life:

24. The molecules of all living things are constructed primarily of carbon.  It is a very versatile atom in terms of its ability to form bonds.  Look at the diagram you drew for #7.  How many bonds can a single carbon atom form at once? ______ 

25. Four main classes of macro (large) molecules are found in living cells.  Three of the four are polymers.  In general terms, describe the relationship between polymers and monomers.

26. Complete the chart below:

	Polymer:
	Monomer:

	Carbohydrates
	

	
	Amino acids

	Nucleic acids
	


AP Biology Topic Outline

Percentage Topic of Course

I. Molecules and Cells  25%

A. Chemistry of Life - 7%

1. Water

2. Organic molecules in organisms

3. Free energy changes

4. Enzymes

B. Cells -10%

1. Prokaryotic and eukaryotic cells

2. Membranes

3. Subcellular organization

4. Cell cycle and its regulation

C. Cellular Energetics - 8%

1. Coupled reactions

2. Fermentation and cellular respiration

3. Photosynthesis

II. Heredity and Evolution - 25%

A. Heredity - 8%

1. Meiosis and gametogenesis

2. Eukaryotic chromosomes

3. Inheritance patterns

B. Molecular Genetics - 9%

1. RNA and DNA structure and function

2. Gene regulation

3. Mutation

4. Viral structure and replication

5. Nucleic acid technology and applications

C. Evolutionary Biology - 8%

1. Early evolution of life

2. Evidence for evolution

3. Mechanisms of evolution

III. Organisms and Populations - 50%

A. Diversity of Organisms  - 8%

1. Evolutionary patterns

2. Survey of the diversity of life

3. Phylogenetic classification

4. Evolutionary relationships

B. Structure and Function of Plants and Animals - 32%

1. Reproduction, growth, and development

2. Structural, physiological, and behavioral adaptations

3. Response to the environment

C. Ecology  - 10%

1. Population dynamics

2. Communities and ecosystems

3. Global issues

IV. Molecules and Cells  25%

A. Chemistry of Life - 7%

1. Water

2. Organic molecules in organisms

3. Free energy changes

4. Enzymes

B. Cells -10%

1. Prokaryotic and eukaryotic cells

2. Membranes

3. Subcellular organization

4. Cell cycle and its regulation

C. Cellular Energetics - 8%

1. Coupled reactions

2. Fermentation and cellular respiration

3. Photosynthesis
V. Heredity and Evolution - 25%

A. Heredity - 8%

1. Meiosis and gametogenesis

2. Eukaryotic chromosomes

3. Inheritance patterns

B. Molecular Genetics - 9%

1. RNA and DNA structure and function

2. Gene regulation

3. Mutation

4. Viral structure and replication

5. Nucleic acid technology and applications

C. Evolutionary Biology - 8%

1. Early evolution of life

2. Evidence for evolution

3. Mechanisms of evolution
VI. Organisms and Populations - 50%

A. Diversity of Organisms  - 8%

1. Evolutionary patterns

2. Survey of the diversity of life

3. Phylogenetic classification

4. Evolutionary relationships

B. Structure and Function of Plants and Animals - 32%

1. Reproduction, growth, and development

2. Structural, physiological, and behavioral adaptations

3. Response to the environment

C. Ecology  - 10%

1. Population dynamics

2. Communities and ecosystems

3. Global issues

