
AP Biology Summer Packet 

 

Welcome to AP Biology at BV Southwest for the 2012-2013 school year!  This is a college-level course designed to 

teach all of the concepts and skills that a student would encounter in an introductory level Biology course at 

college, and to additionally prepare students for success in taking the AP Biology exam at the culmination of the 

course.  Because of the nature of the curriculum, the pace is substantially faster than typically experienced in a 

high school course.  In order to begin on a successful path, students are required to complete this packet in 

preparation for the material in the first two units (Basics of Biochemistry and Cell Biology); and to turn-in this work 

to Dr. Martens on the first day of class.  The point value for this work will be 50 points.  If it is not completed and 

turned-in until the second day of class, the point earnings for completion will drop to 25 regardless of 100% 

accuracy in the work.  If completed after the second day of class, no points will be earned.  

 

Upon initial instruction over the concepts of the first unit (which has a duration of approx. 1 week), students will 

be given a quiz over the material in the packet from the first unit.  These concepts should be highly familiar, as 

Chemistry is a required prerequisite for this course.  Thus, it is imperative that students come to the very first 

session of the class prepared with a completed packet.  On the first day of class, the first point values will be 

earned in the category of “daily work” for completion of this packet with a total of 50 points.  Students may use 

information gathered from any resources at their disposal (internet sites, textbooks, etc.) to work through the 

packet. 

 

UNIT 1-Basics of Biochemistry 

Readings from chapters 2, 3, 4, 5 and 8 

 

Task One:  Define all basic review terms for unit one (listed below): 

 

anion 

atom 

atomic mass 

atomic nucleus 

atomic number 

cation 

compound 

covalent bond 

double bond 

electron 

electron shell 

electronegativity 

element 

energy level 

hydrogen bond 

ion 

ionic bond 

isotope 

mass number 

molecule 

neutron 



nonpolar covalent bond 

polar covalent bond 

proton 

radioactive isotopes 

single bond 

trace element 

valence 

valence shell 

Van der Waals interactions 

Celsius scale 

evaporative cooling 

hydrogen ion 

hydroxide ion 

polar molecule 

enantiomer 

geometric isomer 

hydrocarbon 

isomer 

organic chemistry 

structural isomer 

antiparallel (DNA) 

chaperonin 

hydrolysis 

monomer 

polymer 

saturated fatty acid 

unsaturated fatty acid 

activation energy 

competitive inhibitor 

cooperativity 

feedback inhibition 

free energy of activation 

induced fit 

metabolism 

noncompetitive behavior 

phosphorylated 

 

Task Two:  On your own sheet of paper, draw an example of the molecular configuration for 
the following functional groups of organic structures: 

 

Amino group: 

 

Carbonyl group: 

 

Carboxyl group: 

 

Hydroxyl group: 

 

Phosphate group: 

 

Sulfhydryl group: 

 

Peptide bond: 



 

Task Three:  Some of the basic principles of Chemistry and Physics are critical to 
comprehending the processes of biochemistry in living organisms.  Answer the following 
regarding these concepts: 

 

1. Contrast a reactant and a product in a chemical reaction: 
 
 

2. Contrast potential energy, chemical energy, thermal energy, and kinetic energy: 
 

 

 

3. What is “entropy”? 
 
 

4. What is the first law of Thermodynamics? 
 
 

5. What is the second law of Thermodynamics? 
 

 

6. How is an endergonic reaction different from an exergonic reaction?  

 

7. How is a catabolic pathway different from an anabolic pathway? 
 

 

8. What is a buffer and WHY are they so important to have in most aqueous environments of living 
organisms where chemical reactions take place? 
 

 

 

9. What does pH measure?  AND what is the range of the scale?  What is “neutral”? 
 

 

 

10. How is the composition of an acid different from a base?  
 

 

 

11. What is “molarity”? 
 

12. Contrast the differences between “hydrophilic” and “hydrophobic” in terms of molecular properties: 
 



 

Task Four:  Water is a critical component of life and chemical reactions in metabolic 
regulation.  Answer the following questions regarding the properties and functions of water: 

 

1. What is the difference between a solute and a solvent? 
 
 

2. What is the difference between surface tension, adhesion and cohesion? 
 

 

 

 

3. What is “specific heat” and how does this property relate to water in living organisms? 
 

 

 

 

4. Describe four major functions of water in living organisms, such as the fact that it acts as a lubricant: 
 

a.   b.   c.   d. 
 

 

Task Five:  Enzymes have very specific roles in the metabolic processes of living organisms.  
Answer the following questions regarding their structure and function: 

 

1. Define an enzyme: 
 

2. What is a catalyst? 
 

3. Define a substrate: 
 

4. What is an active site? 
 

5. How is a cofactor different from a coenzyme? 
 

6. What is “denaturation” and what are four factors that can cause it to occur in an enzyme? 
 

7. Define the term “dessication” or “dessicant”: 
 

8. What is “allosteric regulation” as it applies to enzyme function? 
 
 



Task Six:  The four major Organic Groups (Carbohydrates, Lipids, Proteins, and Nucleic Acids) 
are the basic components of all life structures.  Answer the following regarding their 
composition and function: 

 

1. What is the basic formula for a monosaccharide?  _______________________ 
 

2. How is a disaccharide structurally different from a polysaccharide? 
 

 

3. What is a “glycosidic” linkage? 
 

 

4. Draw a glycerol linked to two fatty acids (this would be a diglyceride): 
 

 

 

 

5. Draw a phospholipid bilayer (as the type that composes cell membranes): 

 

 

 

6. Amino acids link together to form a polypeptide chain, or a _____________. 
 

7. In nucleic acids, which bases are “purines” and which ones are “pyrimidines”?  AND how do the purines 
structurally differ from the pyrimidines? 
 

 

 

 

8. A nucleotide is composed of three main parts.  List them below: 
 

a.    b.    c. 
 

9. List three structural or compositional differences between DNA and RNA: 
 
a.   b.    c. 
 
 

10. Draw the structure of ATP…labeling the three basic types of molecular groups: 
 
 
 

 



Task Seven:  Proteins determine much of the communication within our cells in addition to 
being a major component of most structures.  Answer the following questions regarding this 
organic group: 

 

1. There are ______ (#) known amino acids which compose the subunits of proteins.  Of these they all have 
four parts that are identical regardless of which amino acid we are studying.  The four common 
components of all amino acids include a central carbon, a _______________, a _____________, and a 
________________. 
 

2. What is an “R” group in an amino acid? 
 

3. Define “primary structure” of a protein: 
 

4. Define “secondary structure” of a protein: 
 

5. Define “tertiary structure” of a protein: 
 

6. Define “quarternary structure” of a protein: 
 

 

 


