
AP Biology: Biochemistry Review 2 
 
Chapter 2 
General 

• What atoms are found in the hydroxyl functional group?  What is the main characteristic of the hydroxyl group? 
o Hydroxyl = OH Hydroxyl groups are polar and will make molecules which contain these groups hydrophilic 

• What is a condensation reaction?  Where does the water come from? 
o A condensation reaction combines to monomers together and releases water.  The –OH will come from one 

monomer and the –H will come from the other monomer.  The –OH and H will combine to make H2O 
• What is a hydrolysis reaction? What is the function of water? 

o A hydrolysis reaction splits a larger molecule into its monomers.  When the covalent biond between the monomers 
is broken, water will replace the electrons lost in the breaking of the bond to make the monomers stable.  The 
water will split into –H and –OH each combining with one of the monomers. 

• What type of bond forms during a condensation reaction? 
o Covalent bond 

• Define metabolism. 
o All the chemical reactions that occur inside a cell / organism 

• In terms of polarity, how would you describe a hydrocarbon – a molecule made of C and H.? 
o Hydrocarbons are nonpolar molecules and hydrophobic 

• What types of molecules are hydrophilic? Hydrophobic? 
o Polar molecules are hydrophilic usually contain hydroxyl groups or are charged  
o Nonpolar molecules are hydrophobic usually hydrocarbons 

Water 
• Describe the structure of water.  Why is it a polar molecule? 

o Water contains one oxygen and 2 hydrogen atoms.  The bonds between the H and O are polar covalent bonds.  
The molecule is polar because O has a greater pull in the electrons in the covalent bonds giving it a slight negative 
charge and the H atoms a slight positive charge. 

• Describe the formation of hydrogen bonds between water molecules. 
o The negative end (O end) of one water molecule is attracted to the positive end (H end) of another water 

molecule.  The molecules are attracted to each other but do not form a true chemical bond. 
• Water has a high heat of vaporation.  What does this mean?  Why does this characteristic make water a good coolant? 

o It takes a great deal of energy to convert water from a liquid to gas because the hydrogen bonds between the 
molecules must be broken for the molecule to vaporize.  It makes for a good coolant (evaporative cooling) because 
the when sweat evaporates off the body it can “remove” a lot of heat in the process. 

• What is capillary action?  Why did water “travel up” the paper towel in our water lab? 
o Capillary action is the ability of water to move against gravity.  When the water travelled up the filter paper, the 

water molecules were sticking to each other (cohesion) and pulling each other up as the water was sticking to the 
fibers in the paper (adhesion). 

Carbohydrates 
• What atoms are found in carbohydrates?  What is the empirical formula of a monosaccharide? 

o CH2O 
• Define monosaccharide, disaccharide and polysaccharide. 

o Monosaccharides are simple sugars containing a single sugar molecule (single ring structure) example: glucose, 
fructose 

o Disaccharides are simple sugars containing two sugar molecules. Formed by a condensation reaction between two 
monosaccharides. Example:  lactose, maltose 

o Polysaccharide: a large carbohydrate containing thousands of monosaccharides joined through condensation 
reaction. Example: starch (amylose), cellulose 

•  
 



• Distinguish between starch and glycogen. 
o Starch is energy storage for plants (carrots, potatoes) and glycogen (polysaccharide) is short term energy storage 

of glucose in the liver of mammals 
Lipids 

• What characteristic do all lipids have in common? 
o hydrophobic 

• Name the two components of a fat. 
o 3 fatty acid chains and a glycerol molecule 

 
Chapter 3 
Proteins 

• In terms of biological molecules, what element is unique to proteins? (exception – there is one carbohydrate that contains 
this element) 

o nitrogen 
• What are the building blocks of proteins? How are these molecules classified? 

o Amino acids 
o The amino acids are classified by the characteristic of the R-groups 
o R-groups are polar, nonpolar, charges, acidic, basic 

• What happens to a protein if it denatures?  What factors can denature a protein? 
o When a protein denatures it unravels, loses its 3D shape.  Bonds within the tertiary are broken. 
o Changes in temperature, pH, presence of salts and metals can denature proteins  

• Describe the 4 levels of structure found in a protein.  Which level determines the final three dimensional shape of the 
protein? 

o Primary structure  = order and sequence of amino acids help together by peptide bonds 
o Secondary structure = hydrogen bonding between the amino groups and carboxyl groups of different amino acids. 

Shapes = alpha helix or beta pleated sheet 
o Tertiary structure = interactions between R-groups (disulfide bridges, hydrogen bonds, ionic bonds, hydrophobic 

interactions). The tertiary structure creates the final shape of the protein 
o Quaternary Structure = the joining of two or more proteins folded into their tertiary structure.  Not all proteins 

have a quaternary structure 
o The primary structure determines the final 3D shape of a protein 

• What type of bonds hold the primary structure together? the secondary structure? the tertiary structure? 
o above 

Enzymes 
• What is the active site of an enzyme?   

o The active site is the region of the enzyme where the substrate(s) will bind and is responsible for the catalytic 
activity of the enzyme 

• Why are enzymes described as substrate specific? 
o The shape of the active site is complementary to the shape of the substrate(s) 

• How do enzymes speed up chemical reactions? 
o Enzymes speed up chemical reactions by reducing the activation energy of the reaction.  The enzyme does not 

change the amount of energy in the reactants or the products. The enzyme reduces the amount of energy needed 
to make the chemical reaction happen. 

• What is the Induced Fit Model?   
o The induced fit model describes how the enzyme functions after the substrate(s) bind to the active site.  The 

enzyme will change its shape, creating a tighter hold on the substrate(s), to help drive the chemical reaction. 
• Distinguish between competitive and noncompetitive inhibitors, allosteric inhibition and feedback inhibition. 

o A competitive inhibitor fits into the active site of the enzyme and blocks the actual substrate from entering the 
active site 



o Noncompetitive inhibition and allosteric inhibition are the same thing.  A noncompetitive inhibitor will bind to the 
enzyme at the allosteric site (a site away from the active site) and change the shape of the active site preventing 
the binding of the substrate. 

o Feedback inhibition also uses noncompetitive / allosteric inhibition.  The reaction will require many enzymes to 
create the final product.  If the cell isn’t using the final product it will build up in the cell and serve as a 
noncompetitive inhibitor.  The end product will bind to the first enzyme in the pathway and stop the entire 
pathway because the rest of the enzymes in the pathway will not receive their substrates. 

• Why are enzymes sensitive to pH and temperature? 
o Because enzymes are proteins and can be denatured by changes in pH and temperature.  The denaturing will 

change the shape of the active site the enzyme will no longer function. 
 
 
Possible FRQs 
1. An experiment was conducted to measure the reaction rate of the human salivary enzyme α-amylase. Ten mL of a concentrated starch 
solution and 1.0 mL of α-amylase solution were placed in a test tube. The test tube was inverted several times to mix the solution and then 
incubated at 25oC. The amount of product (maltose) present was measured every 10 minutes for an hour. The results are given in the table 
below. 
Time (minutes) Maltose Concentration (μM) 
0 0 
10 5.1 
20 8.6 
30 10.4 
40 11.1 
50 11.2 
60 11.5 
 
 
 
2.  Water is essential to all living things. 
 a. Discuss THREE properties of water. 
 
 b. Explain each of the following in terms of the properties of water. You are not limited to the three properties discussed in part a. 

• The role of water as a medium for the metabolic processes of cells 
• The ability of water to moderate temperature within living things and in organisms’ environment 

 
 
3. Yeast cells are placed in an apparatus with a solution of sugar (a major nutrient for yeast).  The apparatus 
detects bubbles of gas released by the yeast cells.  The rate of respiration varies with the surrounding 
temperatures as indicated by the data below. 
 

Temperature (oC)  0 10 20 30 40 50 60 70 

Number of bubbles of 
gas produced per minute 

0 3 7 12 7 4 1 0 

 

a. Graph the results on the axes provided.  Determine the optimum temperature for respiration in the 
yeast. (6) 

b. Respiration is a series of enzyme-catalyzed reactions.  Using your knowledge of enzymes and the data 
above, analyze and explain the results of the experiment. (4) 

 
4. Avocados ripen and brown because of an enzyme (protein) called polyphenol oxidase.  Lemon juice, containing acetic acid, is a 
common ingredient in guacamole recipes.  Why would lemon juice prevent the avocados from becoming brown?       

a. Graph the data on the axes provided and calculate the rate of reaction for 
the time period 0 to 30 minutes. 
b. Explain why a change in the reaction rate was observed after 30 minutes. 
c. Draw and label another line on the graph to predict the results if the 
concentration of α-amylase was doubled. Explain your predicted results. 
d. Identify TWO environmental factors that can changer the rate of an enzyme-
mediated reaction. Discuss how each of these two factors would affect the 
reaction rate of an enzyme. 


