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AP Biology Unit 1--Chemistry of Life-- Study Guide
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Key Terms

1. Hydrogen bond

2. Cohesion

3. Adhesion

4. Capillary action
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6. Carbohydrate

7. Hydrolysis

8. Starch
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10. Amino acids

11. Dehydration synthesis

12. Peptide bond
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14. Lipids
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16. Phospholipids

17. Hydrophilic head

18. Phosphate

19. Hydrophobic tails

20. Lipid bilayer

21. Unsaturated

22. Permeability

23. Metabolism

AP Biology Unit 1- The Chemistry of Life

ELEMENTS

Although all of the substances in the universe are chemically diverse, they all have one thing in common: They’re all made up of elements. Elements, by definition, are substances that cannot be broken down into simpler substances by chemical means. There are 92 naturally occurring elements found in nature.

THE ESSENTIAL ELEMENTS OF LIFE

Although there are 92 different elements in the known universe, 99% of all living matter is made up of just six of them. These are considered the essential elements of life:

Write out the names of the six elements essential to life.

C




H




O

N




P




S

SUBATOMIC PARTICLES

If you break down an element into smaller pieces, you’ll eventually come to an atom.

Define atom:_____________________________________________________________

Atoms are the building blocks of the physical world.  Within atoms, there are even smaller subatomic particles called protons, neutrons, and electrons.

Draw and label a diagram of a carbon atom, include the subatomic particles:

In your own words describe the atomic structure of an atom and the interactions of the subatomic particles.
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COMPOUNDS

Define compound:

You’ll sometimes find that a compound has different properties from those of its elements. For instance, hydrogen and oxygen exist in nature as gases.  Yet when they combine to make water, they often pass into a liquid state. When hydrogen atoms get together with oxygen atoms to form water, we’ve got a chemical reaction:

Write out the chemical reaction for the above reaction: Label the reactants and the products.

The atoms of a compound are held together by chemical bonds, which may be ionic bonds, covalent bonds, or hydrogen bonds.

Define the following terms and give examples of each:

a. ionic bond

b. covalent bond

c. nonpolar covalent bond

d. polar covalent bond
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WATER: THE VERSATILE MOLECULE

One of the most important substances in nature is water. Did you know 70% of your body weight consists of water?  Water is considered a unique molecule because it plays an important role in chemical reactions.

Draw and label a diagram of water:

Explain why water is a polar molecule, include partial charges both negative and positive.

Define hydrogen bond and is it a strong or weak bond?

Draw and label a diagram of six water molecules engaging in hydrogen bonds. Hint: start with a central water molecule and work outward.
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Hydrogen bonds are not actually bonds, but strong intermolecular forces that act in a bond-like way. It’s this property that makes water a great solvent- it can dissolve many kinds of substances.  The hydrogen bonds that hold water molecules contribute to a number of special properties:

Describe and explain the significance to life, the following properties that water has do to hydrogen bonding:

a. heat of fusion
b. heat of vaporization

c. cohesion

d. adhesion

e. capillary action

f. specific heat
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THE ACID TEST

Water is important because most reactions occur in watery solutions. Reactions are also influenced by whether the solution in which they occur is acidic, basic, or neutral.

What makes a solution acidic or basic?

What is the difference between acidity and alkalinity?

The acidity and alkalinity of a solution can be measured using a pH scale.
Draw and label a pH scale ranging from 0 to 14, include what pH’s are considered acids, what pH’s are considered bases, what pH is neutral, and where the following would fall on the pH scale: concentrated nitric acid, stomach acid, lemon juice, cola drinks, vinegar, black coffee, distilled water, blood, seawater, laundry bleach, ammonia, oven cleaner, and drain cleaner.

What is the concentration of hydrogen ions if the pH is 4?
What is the pH if the concentration of hydrogen ions is 0.000000001?

Describe the benefits of a buffer and list 2 common buffers in the human body.

ORGANIC MOLECULES

Most of the chemical compounds in living organisms contain a skeleton of carbon atoms. These molecules are called organic compounds. By contrast, molecules that do not contain carbon atoms are called inorganic compounds. For example, salt (NaCl) is an inorganic compound.
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Explain why carbon is important for life.

FOUR CLASSES OF ORGANIC COMPOUNDS CENTRAL TO LIFE.

Carbohydrate

Describe a carbohydrate. What is the function of carbohydrates?

What is a monosaccharide? What are the two most common sugars? 

Draw the ring form and linear form of glucose.
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What is a disaccharide? Draw the reaction of two glucose molecules that combine to form maltose. (Draw the structures)

What is a dehydration synthesis reaction or a condensation reaction.

What is a hydrolysis? Write out a reaction to demonstrate hydrolysis.

What are polysaccharides? Describe the structure and function of starch, cellulose and glycogen.
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These are important functional group to know. 

Complete the following chart of functional groups.

Name of Group

Structural Formula


Molecular Formula

Amino

Methyl

Carboxyl

Hydroxyl

Sulfhydryl (thiol)

Phosphate
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Proteins

Amino acids are organic molecules that serve as building blocks of proteins. They contain carbon, hydrogen, oxygen, and nitrogen atoms.  There are 20 different amino acids commonly found in proteins. You don’t have to memorize the 20 amino acids. But you do have to remember that every amino acid has four important parts:

Draw the structure of a typical amino acid and label the four important parts: amino group, carboxyl group, a central carbon with a hydrogen, and R group.

Draw the structure of the amino acid glycine and phenylalanine. Identify the R groups.

What is a polypeptide? 
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Proteins can be grouped according to their function. List some of the functions of proteins and give an example if you can of that function.  Ie Proteins provide immunity using antibodies.
There are four levels that describe the structure of a protein:

Describe each of the following levels of protein structure; include the types of bonds involved at each level:

1. Primary structure

2. Secondary structure

3. Tertiary structure

4. Quaternary structure 

Lipids

Like carbohydrates, lipids consist of carbon, hydrogen, and oxygen atoms, but not in the 1:2:1 ratio typical of carbohydrates.  The most common examples of lipids are fats, oils, phospholipids, and steroids.
Draw the structure of a typical fat consisting of three fatty acids and one glycerol molecule. This molecule is called a triglyceride.

Explain the difference between saturated fatty acids, and unsaturated fatty acids. Draw the structure of each molecule.

Phospholipids

Draw, label, and describe the structure of a phospholipid. Include the head region, the tail region, hydrophobic region, and hydrophilic regions.

Steriods

Draw the structure of a typical steroid.

Describe the function of steroids.
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Nucleic Acids

Like proteins, nucleic acids contain carbon, hydrogen, oxygen, and nitrogen, but nucleic acids also contain phosphorus.  Nucleic acids are molecules that are made up of simple unit called nucleotides. You need to know about two kinds of nucleic acids: deoxyribonucleic acid (DNA) and ribonucleic acid (RNA).

List the four bases of DNA and identify the two purines and the two pyrimidines.

List the four bases of RNA and identify the two purines and the two pyrimidines.

Draw the structure of a nucleotide of DNA with the base adenine.

Draw the structure of a nucleotide of RNA with the base cytosine.

Chemical Reactions in Metabolic Processes

Define activation energy:

Define catalyst:
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Chemical reactions that occur in biological systems are referred to as metabolism. Metabolism includes catabolism, anabolism, and the transferring of energy from one substance to another. 

Define Catabolism:

Define Anabolism:

Metabolic processes have the following characteristics in common:

Describe equilibrium.

Describe the function of enzymes, include the terms substrate, induced-fit model, active site.  Are enzymes changed as a result of a reaction?  What affects the efficiency of an enzyme?

Describe the role of cofactors in chemical reactions, include coenzymes and inorganic cofactors.

Describe the role of ATP in metabolic reactions.
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How do living systems regulate chemical reactions? How do they know when to start a reaction and when to shut it off?  One way of regulating a reaction is by regulating its enzyme. Here are four common ways in which this is done:

Describe how allosteric enzymes work, include allosteric effector, allosteric activator, allosteric inhibitor, and feedback inhibitor.

Describe competitive inhibition.

Describe noncompetitor inhibitor.

AP Biology Unit 1 Essay #1

Phospholipids are a critical component of the cell membrane.  The cell membrane is selectively permeable, allowing only certain substances in and out, and in certain amounts.

a) Describe why phospholipids are important components of cell membranes, based on their structure and properties.

b) Explain why proteins are an important component of the cell membrane, based on their structure and properties.

AP Biology Unit 1 Essay #2

Discuss each of the following:

a) The structure of an enzyme

b) How enzymes function

c) How enzymes are regulated

AP Biology Unit 1 Essay #3

Describe why water is an ideal solvent for living things.
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