CELL BIOLOGY

Quiz 1 








September 20, 2001

1. Attempts to explain the principles of inheritance, as discovered by Gregor Mendel, led first to the implication of chromosomes, and then to the implication of DNA. Consider the 3 sciences that are combined in modern Cell Biology , and indicate which was involved in each of the studies noted above.

Principles of inheritance _____________
chromosomes _____________
DNA _____________

2. Consider a picture of a cell that is 60 (m in diameter.

a. If the nucleus is about 1/3 the diameter of the cell, what is the diameter of the nucleus, in nanometers? ____ nm

b. If the ribosomes look like 2000 of them would fit across the diameter of the cell, what is the size of the ribosomes, in (m and in nm?   ____ (m  ____ nm
3. Considering the 4 basic groups of biological molecules, only one type contains sulfur atoms, and in fact, only a small amount.

a. Which type of molecule contains S atoms? CIRCLE ONE
CARBOHYDRATES
 LIPIDS 
PROTEINS 
NUCLEIC ACIDS
b. Explain why these molecules contain only a small amount of S.
_________________________________________

4. Describe a major function of fat molecules in all living cells. ______________

Quiz 2








September 27, 2001

1. For each of the chemical reactions represented below, indicate whether it is an uphill or a downhill reaction:

a. ATP + H2O ( ADP + P ___________

b. Sucrose + H2O ( glucose + fructose ___________

c. ATP + glucose ( glucose-6-P + ADP

d. Glucose + galactose ( lactose + H2O

2. Explain:

a. Explain what DNA does.
_____________________________________

b. Explain how that activity (answer a, above) “controls” everything that a cell does.
_____________________________________

3. Draw the complete structural formula (straight-chain version) for glucose.

Be sure to include every atom and every covalent bond!

4. Explain the relationship between the following 2 terms: substrate and active site
___________________________________________________________

Quiz 3 








October 4, 2001

1. Write the molecular formula (like H2O) for lactose. __________

2. It is sometimes easier to think about straight-chain structural formulas than rings. 
The difference between the structures of fructose and glucose is that, in fructose, the double-bonded oxygen atom is on the 2nd carbon rather than the 1st. 
Draw the complete structural formula for fructose.
Be sure to include every atom and covalent bond!
3. What products result from the reaction catalyzed by each of the following enzymes in the small intestine?

a. maltase __________

b. lactase ___________

c. sucrase ___________

d. amylase __________

4. Circle the molecule that would be the least soluble in water?

a. C5H10O5
b. C12H24O2
c. C12H24O2
d. C3H9N

e. C12H22O11
Quiz 4








October 10, 2001

1. How many asymmetric carbon atoms (chiral carbons) in the molecule represented below?
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2. Examine the 2 molecules represented below.

                                                COOH                         NH2
                                                 |                                    |

H2N-CH2-CH2-CH2-CH2-C-NH2

HOOC-C-CH2-CH2-CH2-CH2-NH2
                                                 |                                    |

                                                NH2                             NH2          
a. Are they identical molecules, or different molecules? _________

b. Explain your answer.
______________________________________________________________

3. Draw the complete structural formula for one of the essential fatty acids. Indicate its type, and name it.

TYPE ___________________________

NAME __________________________

4. Triglycerides in our food are digested in the small intestine by pancreatic lipase. Using molecular formulas, not structural formulas, (such as H2O, not H-O-H), write the complete reaction for the digestion of a triglyceride of palmitic acid.
Be sure every reactant and product is included in your reaction.
Quiz 5 








October 18, 2001

1. Draw the complete structural formula for the amino acid called lysine: its R-group is a saturated 4-carbon chain with a terminal amino group.

2. a. How many amino acids are asymmetric? _________

b. Explain your number.

3. Explain the pepsin gene, as precisely as you can.

Quiz 6 








October 25, 2001

1. Draw the complete structural formulas for the tripeptide, glycylcysteinylserine (reading from the amino-terminal end). 
Glycine is the smallest amino acid; cysteine’s R-group is a sulfhydryl group (SH) attached to a CH2 group; and serine’s R-group is CH2OH.
2. Think about the tertiary structure of a protein.

a. Define the tertiary structure. _______________________

b. Describe the function of the tertiary structure.
__________________________________

c. Explain what determines the tertiary structure of a protein.
_______________________________________________

Quiz 8
 







November 8, 2001  

1. Name the pyrimidine N-bases. ______________________________

2. Name the sugar subunits of DNA. ___________________________

3. How many phosphate subunits in a DNA molecule? _____________

4. What would be the N-base sequence in an RNA strand that is complementary to AACTTGCGA? ______________________

5. What might be the name of this N-base? ________________
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6. On the formula above, mark all the partial charges that could contribute to 
H-bonding.

7. Specifically, what actually determines the amino acid sequence of a pepsin molecule?
The ________   _________   ___________ of the _________   _____________    

8. Name all the molecules needed to make an RNA molecule.
________________________________________________________

9. In a polynucleotide, what other subunits are attached to every sugar subunit?
________________________________________________________

10. What carries the code for protein synthesis from DNA to the ribosomes? _____

Quiz 9 








November 15, 2001

1. What do we call the type of cell that contains numerous membrane compartments?
A _________ cell
2. Name 4 organelles not found in bacterial cells.
___________  ___________  _____________  ________________

3. Name the organelle mainly responsible for each of the following activities in a human cell:

a. protein synthesis __________________________

b. ATP synthesis ____________________________

c. Cell movement ___________________________

d. Detoxification ____________________________

e. Old organelle destruction ___________________

f. Extraction of energy from glucose ____________

g. Peroxide destruction _______________________

h. Transport of molecules from one organelle to another ___________

4. Draw a shorthand representation of a phospholipid molecule, identifying the specific parts of the molecule represented.

5. Draw a diagram of a plasmalemma, indicating the appropriate arrangement of phospholipid molecules.

6. On your drawing (answer 5), draw an arrow to indicate the part of the membrane that is the actual barrier to polar molecules.

Homework

1. List all the complementary base-pairs.

2. Define complementary base-pairing.
3. Describe the mechanism of complementary base-pairing.

4. Draw the complete structural formula for 2 complementary trinucleotides.
Show every atom and every bond.
Show how the complementary bases pair up.

