Chemistry, Organic Chemistry, and Enzymes Study Guide
Define the following keyterms:

hydrogen bond
amino acid

amino group


condensation

glycogen

glucose

lipid



nucleotide

phosphate group
phospholipids

protein



starch


tertiary structure
steroid


catalyst


coenzyme

activation energy
enzyme

kinetic energy


substrate

hydrophobic

hydrophilic

hydrolysis


glycerol

monosaccharide
peptide bond

fatty acid


nucleic acid

prosthetic group
polysaccharide

primary structure

active site

secondary structure
cohesion

condensation reaction

organic 
ribose


disaccharide

lactose



fructose

sucrose


cellulose

fibrous protein


allosteric site

induced-fit model
complementary base pairing

Questions:

1. What are the most frequently occurring elements in living things?
2. State one role for each of the following elements in living things: sulfur, calcium, phosphorus, iron, and sodium.
3. Draw and label a diagram showing the structure of water molecules to show their polarity and hydrogen bond formation.
4. Outline the thermal, cohesive and solvent properties of water.
5. Explain the relationship between the properties of water and its uses in living organisms as a coolant, medium for metabolic reactions and transport medium.
6.
Draw structural diagrams for each of the following: amino acid, glucose, ribose, fatty acid.
7.
List three examples each of monosaccharides, disaccharides and polysaccharides.

8.
State one function of glucose, lactose and glycogen in animals, and of fructose, sucrose and cellulose in plants.

9.
Outline the role of condensation and hydrolysis in the relationships between monosaccharides, disaccharides and polysaccharides; between fatty acids, glycerol and triglycerides; and between amino acids and polypepetides.

10.
State three functions of lipids.

11.
Compare the use of carbohydrates and lipids in energy storage.

12.
Outline the nucleotide structure in terms of sugar (deoxyribose), base and phosphate.

13.
Outline how DNA nucleotides are linked together by covalent bonds into a single strand.

14.
Explain how a DNA double helix is formed using complementary base pairing and hydrogen bonds.

15.
Draw and label a simple diagram of the molecular structure of DNA.

16.
Explain the four levels of protein structure, indicating the significance of each level.

17.
Outline the difference between fibrous and globular proteins, with reference to two examples of each protein type.

18.
Explain the significance of polar and non-polar amino acids.

19.
State four functions of proteins, giving a named example of each.

20.
Describe the induced-fit model.

21.
What is energy of activation?  Explain how enzymes enable intracellular chemical reactions by lowering energy of activation.

22.
Explain the difference between competitive and non-competitive inhibition, with reference to one example of each.

23.
Explain allosteric regulation of enzymes.

