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Biology 141 

Exam 1 

11/13/20 

 

1. What are the three major testing strategies currently being used to determine if someone has been infected 

with the SARS-COV-2 virus?  Briefly explain how the three tests work and when during the infection they 

are effective.  Be specific. (10 pts) 

 

2. Viruses can contain both single-stranded and double-stranded RNA or DNA as their genetic material.  You 

are given a printout that contains only the percentage of nucleotides present in a viral nucleic acid sample 

(you do not know whether the sugar is ribose or deoxyribose).  Explain how you can determine whether the 

sample is double-stranded DNA, single-stranded DNA, double-stranded RNA or single-stranded RNA.  In 

order to earn full credit you must explain how you can distinguish between all 4 possibilities.  Be specific. 

(8 pts) 

 

3. The size of the PTC gene is 1002 base pairs.  How is it possible for us to amplify only 303 base pairs of the 

gene?  Be sure to specifically answer the question.  You may use a diagram to support your answer.  (9 pts) 

 

4. Using the graph below, explain how and why pH affects enzyme activity in your cells.  Be sure your 

explanation is at the molecular level and includes an explanation of protein structure.  Be specific.  (10 pts) 

 

 
 

5. Three different funnels (Figures B, C and D) containing a different concentration of glucose are covered 

with a selectively permeable membrane (not permeable to glucose) and placed in a beaker containing 50% 

glucose.  Figure A shows what the liquid level of the funnel looked like at the start of the experiment.  

Figures B, C, and D show the liquid level of the three different funnels after 8 hours.  Explain these results 

and indicate how the glucose concentration of the solution in the funnel compares to the 50% glucose 

solution in the beaker at the start of the experiment.  Be specific.  Also indicate whether the outside solution 

is isotonic, hypotonic or hypertonic.  (9 pts) 

 

      
Figure A.        Figure B       Figure C        Figure D  
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6. PCR amplification is a 3-step process that can be repeated many times.  Discuss these three steps.  Be sure 

to include the purpose and product of each step.  Be specific.  (8 pts) 

 

7. Distinguish between neutral fats, phospholipids and proteins.  Describe the composition and the biological 

function of each macromolecule.  Provide a specific example of a protein and a phospholipid.  Be specific.  

(9 pts) 

 

8. One of the ways cells control metabolic pathways is by allosteric positive/negative feedback.  Explain how 

allosteric regulation feedback works to control the enzyme activity of a metabolic pathway and how 

allosteric regulation works on the molecular level.  Be sure to include 3° and 4° protein structure in your 

explanation.  Be specific. (9 pts) 

 

9. What is phenotypic plasticity?  Why is phenotypic plasticity a problem in coral taxonomic classification?  

Suggest a way (an experiment) that we can determine the relationship between closely related individuals of 

coral that display phenotypic plasticity.  Be specific.  (9 pts) 

 

10. What is DNA polymerase?  What is its function and what bond does it make?  In many organisms 

replication is bidirectional.  What does this mean?  In the figure below, draw the leading and lagging strands 

if this piece of DNA is replicating bidirectionally.  Note that the origin of replication is labeled. CLEARLY 

label polarity (5’ and 3’) and whether the strand is leading or lagging for all strands you draw.  (9 pts) 

 

                                                                                        origin 

 
     origin 

11. In corals, calcium carbonate is the building block of coral skeletons. As corals produce calcium carbonate 

they slowly add on to their existing reef structure allowing the reef to grow in size.  However, increased 

levels of atmospheric CO2 absorbed by the oceans threaten the integrity of coral reefs.  The CO2 equilibrium 

and calcium carbonate reactions are shown below.  Explain both reactions (be specific).  In the graph below, 

the X axis represents ocean pH going from acidic (pH 4.0) to current seawater pH (8.2).  The Y axis 

represents concentration.  Clearly draw three curves representing the concentrations of (1) CO2,(2) CO3
2-

 

and (3) HCO3
-
 at pH levels between 4.0 and 8.2.  Be sure to label your curves. (10 pts) 
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