

Name ___________________________________
Enzymes and Metabolism Unit Review

1. Explain the role of catabolic and anabolic pathways in cellular metabolism.

2. Distinguish between kinetic and potential energy.

3. Explain the first and second laws of thermodynamics in your own words.

4. Explain why highly ordered living organisms do not violate the second law of thermodynamics.  What type of reaction would DECREASE entropy within a cell?

5. Distinguish between exergonic and endergonic reactions in terms of free energy change.  G is positive or negative for exergonic and endergonic reactions?  Show both types of reactions on a graph and label activation energy, energy of the reactants, energy of the products, G and transition state.
6. Describe the structure of ATP and identify the major class of macromolecules to which ATP belongs.

7. Explain how ATP performs cellular work.

8. Which form of energy is least available to accomplish cellular work?

9. Describe the function of enzymes in biological systems.

10. Explain why an investment of activation energy is necessary to initiate a spontaneous reaction.

11. Explain how enzyme structure determines enzyme specificity.

12. Explain the induced-fit model of enzyme function.

13. Describe the mechanisms by which enzymes lower activation energy.

14. Explain how substrate concentration affects the rate of an enzyme-catalyzed reaction.
15. Explain how temperature, pH, cofactors, and enzyme inhibitors can affect enzyme activity, be able to recognize the optimal conditions for an enzyme from a graph.
16. Be able to draw depictions of competitive inhibitors, non-competitive inhibitors, and allosteric inhibitors and activators.

17. Explain how metabolic pathways are regulated.  Show how products of a reaction may act as inhibitors via negative feedback and how reactants could act as activators via positive feedback.
18. How does CO2 enter the leaf?

19. What cells in the leaf are responsible for photosynthesis?

20. What happens when light hits the chlorophyll pigment in photosystem II? (Follow the path the electrons take)

21. Photosystem II uses which chlorophyll a molecule? 

22. What is the result of an enzyme in the thylakoid membrane splitting water? (3 things happen)

23. In which photosystem is water split?

24. What is the electron carrier that finally accepts the excited electrons?

25. Explain the difference between cyclic and non-cyclic (linear) electron flow.  Why do plants need to do both processes?
26. Where in the chloroplast does the electron carrier go, and what does it do when it gets there?

27. How are H+ ions involved in making ATP using ATP synthase?

28. How is the energy from ATP and NADPH used to make glucose from CO2? 

29. What happens to ATP and NADPH after the Calvin Cycle?  Where in the chloroplast do these molecules go and what do they do when they get there?

30. How many turns of the Calvin cycle is required to make one molecule of glyceraldehyde-3-phosphate (G3P)?

31. What are the final products of photosynthesis and how are they important to life on this planet?

32. Where does glycolysis happen?

33. What is the first step of glycolysis?

34. How much ATP is generated during glycolysis?

35. What is the end product of glycolysis?

36. Where do these products go? 

37. What is the result of lactic acid fermentation?

38. Is there any ATP generated during fermentation?  Why does it need to happen?

39. What happens to NADH during fermentation and where does it go next?

40. Redox reactions in this process (show examples)?

41. Where does the Krebs cycle happen?

42. What electron carriers are involved in the Krebs cycle and where do they go next?

43. What is released during the Krebs cycle?

44. How much ATP is generated during the Krebs cycle?

45. How do the electron carriers from the Krebs cycle contribute to the electron transport chain?

46. How is Oxygen (O2) involved in this process?

47. What is chemiosmosis?

48. How are H+ ions involved in making ATP using ATP synthase?

49. How much ATP is generated during the ETC?

50. What is the difference between substrate level phosphorylation and oxidative phosphorylation?

51. How much total ATP is generated from the breakdown of a single molecule of glucose?

52. What are the equations for both photosynthesis and cellular respiration

53. What are the reactants and products for both equations

54. How are these equations similar?

55. How are they different?

56. How are they dependent on each other?

Vocabulary – know the definitions, but also know how they are involved in biological processes:

Metabolism

Catabolism

Anabolism

Entropy

Free energy

Exergonic

Endergonic

Activation energy

Active site

Induced fit hypothesis

Allosteric inhibition

Allosteric activation

Competitive inhibition

Non-competitive inhibition

Cofactor

Coenzyme

Substrate
Mitochondria

Cytoplasm 

Inner mitochondrial membrane

Matrix

NADH

FADH2
H+
Oxygen (O2)

ATP synthase

