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Indicate the lab you are registered in:

Tuesday, 9:00-10:50 ; Tuesday, 11:00-12:50 ; Tuesday, 1:00-2:50

Answer the questions in the space provided and you may also use the back of the page to complete your
response. There are 24 questions worth a total of 50 points. There are also plus two bonus questions worth
a total of 5 points. The point value of individual questions appears in parentheses.

1. For a certain reaction the K¢q equal 2. If, at chemical equilibrium the concentration of the reactants

is 1 M, what is the concentration of the products? (
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1. Comparing an enzyme catalyzed reaction to the same reaction uncatalyzed: (1)
a) AG is more negative 3 ) g
. . pmem—
b) AG is more positive
¢) Eais smalter ~_

othaand ¢
e) none of the above

2. The location on an enzyme where the catalyzed reaction takes place is called CM“N‘- S'("C--—é}).

3. Enzymes are said to be highly spec1f1c What does this mean? (1)
%enuo-\( A each dferent 3 g cd ms%cal-u\cgao avdsj Ot
hp-L.VS» feackion, .
Ol enFpnt. —> o Neadkinn:

4. Describe and/or diagram the catalytic cycle of an enzyme. What happens in what order? Roughly
how fast can the cycle occur with a typical enzyme? (3)
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5. Enzymes are often regulated by chemlcal modification. What functional group most often
attached to or removed from one or more amino acid increasing or decreasing enzyme activity. (1)
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6. Contrast competitive enzyme inhibition and non-competitive inhibition. How do they differ?
Which of these is a form of allosteric regulation? (3)
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7. ATP hydrolysis is frequently used to provide the energy to drive otherwise-énergetically
unfavorable reactions in so called “coupled reactions”. Explain, and/or diagram, how this actually

occurs. (3) — Dhosphorgldeon of ascuhstate pnufecle ( 4779)
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8. Cooperativity is another form of enzyme regulation. Explain and give an examplg?f a protein
subject to this type of regulation. (3)
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9. Pound for pound which is more energy rich (contains more chemical potential energy) fats or
sugars? Explain why this is true. (2)
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11. Outline glycolysis. Indicate the starting molecule, the use and production (and how many) of
energy and electron carrier molecules. Name at least one intermediate molecule and the resulting
partially oxidized product molecule(s). (4) lwCose.
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12. What happens in pyruvate oxidation? (1) \D
N AD S NADH

mﬂwa.h, S ﬂ:v > &Q.\‘cjs A
)
C

13. Outline the Kreb’s (citric acid) cycle. What molecule donates carbon to the pathway combining
with what four carbon molecule? What six carbon molecule is produced? In a single turn of the
cycle indicate the important redox reactions and any ATP produced. What is the fate of the
donated carbon molecules? (4)
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15. Complete respiration of a glucose molecule is currently thought to yield 30 — 32 molecules of
ATP. Explain exactly where those numbers come from. (4) ( 2 AN, Owl_ gl el
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16. In fermentation by yeast, what becomes of the end product of glycolysis? What is the function of

fermentation? (3)
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17. How does respiration consume fats? (2)
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18. During active exercise is the pH of the matrix higher, the same, or lower than that of the
intermembrane space? (1)
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19. Why can’t distance runners (i.e. marathoners) run as fast milers? (1)
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20. Which of the following correctly outlines the path of electrons in non-cyclic
photophosphorylation: (1)
a) H,0 — NADPH — electron transport — photosystem I — electron transport — photosystem [1
b)H,0 — photosystem II — electron transport — NADPH — electron transport — photosystem I
G?HZO — photosystem II — electron transport — photosystem I — electron transport — NADPH
NADPH — photosystem II — electron transport — photosystem I — electron transport — H;0
e) H,0 -—— photosystem I — electron transport — photosystem II — electron transport — NADPH

21. During active photosynthesis is the pH of the thylakoid lumen higher, the same, or lower than that

of the stroma? (1) \QLOCr O_/_H k_j ol bL"\'tCSI'W\>

22. What photosystem is involved in cyclic photophosphorylation? Describe how useful energy is
captured by cyclic photophosphorylatlon (3)
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23. Outline the Calvin cycle. Name at least two intermediate molecules. Indicate the functl
Rubisco. Show the use of energy carrier molecules. (3)

Co ﬁ«‘a scoltn3pre)

/ Pe-A
({ b&ﬁ‘%ph& \'C;i(’f(’

ArDP
. Q C_;NADP*
D

;7\ uC ol —
24. What other reaction (besides carbon fixation) does rubisco’catalyze? (1)
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Bonus questions:

1) DNP (2,4- dlnltrophenol) is a lipid soluble base. It collapses pH gradients across membranes because it will
tend to bind to H" on the side of the membrane where it is in higher concentration and dissociate on the other
side. What effect would you predict DNP will ha Je on Oxygen consumpt1on Explam your swer
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2) The th index for DNP is g[?;out and for ethan 1 it about 20 and for THC (tetrahydrocannabinol; the

active ingredient in cannabis) is greater than 10,000. What is the Lh;xapgutlc index? Which of these drugs is
more dangerous and why? (3)
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