Biology 12: Midterm Review

Cell Structures

1. describe the following cell structures and their functions:

- cell membrane

- mitochondria

- smooth and rough endoplasmic reticulum

- ribosomes

- Golgi bodies

- vesicles

- vacuoles

- Iysosomes

- nuclear envelope

- nucleus

- nucleolus

- chromosomes

2. identify the functional interrelationships of cell structures

3. identify the cell structures in diagrams and electron micrographs

 

Cell Compounds

1. describe how the polarity of the water molecule results in hydrogen bonding

2. describe the role of water as a solvent, temperature regulator, and lubricant

3. distinguish among acids, bases, and buffers, and indicate the importance of pH to biological systems

Biological Molecules

1. demonstrate a knowledge of synthesis and hydrolysis as applied to organic polymers

2. distinguish among carbohydrates, lipids, proteins, and nucleic acids with respect to chemical structure

3. recognize the empirical formula of a carbohydrate

4. differentiate among monosaccharides, disaccharides, and polysaccharides

5. differentiate among starch, cellulose, and glycogen

6. Iist the main functions of carbohydrates

7. compare and contrast saturated and unsaturated fats in terms of molecular

structure

8. describe the location and explain the importance of the following in the human body: neutral fats, steroids, phospholipids

9. draw a generalized amino acid and identify the amine, acid (carboxyl), and R-groups

10. differentiate among the primary, secondary, tertiary, and quaternary structure of proteins

11. list the major functions of proteins

12. relate the general structure of the ATP molecule to its role as the "energy currency" of cells

 

DNA

1. name the four bases in DNA and describe the structure of DNA using the following terms: - nucleotide (sugar, phosphate, base) - complementary base pairing - double helix - hydrogen bonding

2. describe DNA replication with reference to three basic steps: - "unzipping" - complementary base pairing - joining of adjacent nucleotides

3. define recombinant DNA

4. describe three uses for recombinant DNA

5. compare and contrast the general structural composition of DNA and RNA

 

Protein Synthesis

1. demonstrate a knowledge of the basic steps of protein synthesis, identifying the roles of DNA, mRNA, tRNA, and ribosomes in the processes of transcription and translation

2. determine the sequence of amino acids coded for by a specific DNA sequence, given a table of mRNA codons

3. give examples of two environmental mutagens that can cause mutations in humans

4. use examples to explain how mutations in DNA affect protein synthesis and may lead to genetic disorders

Transport Across Cell Membranes

1. apply knowledge of organic molecules to explain the structure and function of the fluid-mosaic membrane model

2. explain why the cell membrane is described as "selectively permeable"

3. compare and contrast the following: diffusion, facilitated transport, osmosis, active transport

4. explain factors that affect the rate of diffusion across a cell membrane

5. describe endocytosis, including phagocytosis and pinocytosis, and contrast it with exocytosis

6. predict the effects of hypertonic, isotonic, and hypotonic environments on animal cells
7. demonstrate an understanding of the relationship and significance of surface area to volume, with reference to cell size

 

Enzymes

1. demonstrate an understanding of the following terms: metabolism, enzyme, substrate, coenzyme, activation energy

2. identify the source gland for thyroxin and relate the function of thyroxin to metabolism

3. explain the "lock and key" model of enzymatic action

4. identify the role of vitamins in biochemical reactions

5. differentiate between the roles of enzymes and co-enzymes in biochemical reactions

6. apply knowledge of proteins to explain the effects on enzyme activity of pH, temperature, substrate concentration, enzyme concentration, competitive inhibitors, and heavy metals

