General Biology
Unit 3 Pre-Test
Short essay questions (80%)

(4 pts each, 80 pts total) Write a brief essay answering each of the following questions. Provide
enough details to demonstrate your understanding of each topic and concept.

1.) Compare and contrast catabolic and anabolic pathways. Give an example of each.

2.) During a recent swim meet, Nate climbed a 50 foot tall ladder onto the highest platform
in preparation for his dive. After executing a perfect “cannonball” scream, he jumps - with
arms and legs flailing wildly - down towards the water below.

Describe the energy transition in terms of kinetic and potential energies.

3.) What is the law of conservation of energy? How is this observed within a reaction or
series of reactions?

4.) Describe entropy and state its relevance to the universe.



5.) Describe the role of adenosine triphosphate (ATP) in the cell. Be as detailed as possible.
Draw it. ....just kidding. (5 pts extra credit for drawing ATP)

6.) What is the role of an enzyme? What determines its function?

7.) What are the three main ways to denature an enzyme?

8.) Explain the difference between a competitive and noncompetitive inhibitor.

9.) What is feedback inhibition? Why is it useful?



10.) Compare and contrast (in general terms) the main chemical reactions used in cellular
respiration and photosynthesis.

11.)  Compare and contrast oxidation and reduction.

12.)  Briefly describe glycolysis. What is involved? What is the initial compound? What are
the end products? Where does it take place?

13.) Compare and contrast substrate-level phosphorylation and oxidative
phosphorylation.



14.)  What is chemiosmosis? How does this relate to electron transport and ATP
production?

15.) Compare and contrast photoautotrophs and heterotrophs.

16.) Describe the interconnectivity between the light and dark reactions of
photosynthesis.

17.)  What is the relationship between frequency and wavelength? Which has a higher
energy?

18.)  Why are plants green? How does this relate to light absorption in photosynthesis?



19.)  What is the purpose of water in photosynthesis?

20.) What is meant by electron excitation? How does this relate to the photosystem
mechanism?

Diagrams (20%)

(5 pts each, 20 pts total) Answer each as completely as possible.

21.) Does the diagram below depict an exergonic or endergonic reaction? State your
reasoning why and clearly define that reaction type.

Products

Free Energy

Reactants

Progress of Reaction ——



22.)  Show the influence of an enzyme in the diagram below.

Reactants

Free Energy

Products

Progress of Reacton ————

23.) Complete the diagram below. Fill in each of the missing compound names and
reactions.

(Electron transport
and chemiosmosis)

Substrate-level Substrate-level Oxidative

24.)  How many ATP are produced in a typical human cell from a single initial product
during cellular respiration?



