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. Which set of thermodymamic vazjiables is related by the first law?

2) entropy and enthalpy B) work and heat C) enthalpy and frée energy D)} heat and enthalpy
. E) entropy and work

. According to the second law of thermodynamics, which of the foliowing processes would reguire the

largest amount of work? (NOTE: The processes are describing arrangements of coins where 'H' is 'heads’
and 'T' is tails)

A} HHTTHT — TTTTTT B) HHHHHH - HTHTHT C) HHTTTT — TTHHTT D) HTHTHT — TTTHHH

’ E) HHHTTT — THHHHT

The classroom demonstration in which a cork stopper was seen to be shot out of a bottle, used the
reaction: CoHgO(lig) + 3 Op{g) — 2 CO,(g) + 3 HyO(g). Your observations should tell you that

the process is and the have the greater potential energy.
A) endothermic -~ products B) exothermic -~ reactants C) exothermic -- gases
D) exothermic -- products E) endothermic -- reactants

The mitochondrial inner membrane defines .

A) a set of iron containing proteins B) the cellular cytoplasm C) a series of oxidizing agents
D} the mitochondrial matrix E) the intermembrane space of the mitochondrion

. Which type of mitochondrial component is associated with the reducing agent NADH?

2) non-heme iron proteins B) -flavin-linked dehydrogenases C) ATPases D) cytochromes
E) pyridine-linked dehydrogenases

Consider the sequence: A = B = C - D — G. If AG°(A—B) = -81 kJ, AG°(B—C} = -93 kJ, and
AG®(D—G) = ~76 kJ, estimate the value of AG°(C—D) if AG°(A—G) = ~350 kJ.
A) -100 kJ ) B) -157 kJ C) +250 kJ D) =250 kJ E) +64 kJ
. According to the chemiosmotic hypothesis, as a proton gradient is established the pH of the
mitochondrial matrix while the pH of the mitochondrial intermembrane space ____.
A) increases -- decreases B) decreases -- decreases C) increases -- remains constant
D) decreases -- increases E) increases -- increases

For the process: 2 Cyt c(III) +  COQHj M CoQ + 2 Cyt c(II); estimate its

efficiency if AG® = -93 kJ. .
A) 90% B) 25% c) 75% D) 50% E) 33%

. Although there is succession of energy transformations as the chemical potential energy of NADH is

converted into the chemical potential energy of ATP, the proximate source of work potential used to
drive the reaction: ADP + Pi —> ATP + H20 is a(n) |

2A) reaction between complex II and CoQ B) oxidation-reduction reaction C) acid-base reaction
D) hydrolysis reaction E) collapsing proton gradient

Consider a mitochondrial system which is consuming oxygen and producing ATP. When oligomycin is added,
the entire system stops. Identify the mystery reagent, which when added, causes the system to start
using oxygen but no ATP is produced. NOTE: Oligomycin inhibits the transport of ADP from the cytoplasm
to the mitochondrial matrix.

a) DNP B) succinate ) By D) CN~ E) ADP

For the reaction: Ay + Bz — 2 AB; AH = -150 kJ. If the bond energy for A2 = 350 kJ and for AB =
400 kJ, estimate the bond energy for By.
RA) 450 kJ B} 350 kJ c) 150 kJ D) 50 kJ E) 500 kJ

Consider the figures at the bottom of‘ the page. If the pathway for the reaction in question is modified
so that the energy value in Fig. II shifts from 'C' to 'B', then the parameter 'XX' in Fig. I will

in value and the reaction rate will . (USE ACTIVATION ENERGY II)
A) decrease -- decrease B) decrease -- increase C) increase -- decrease
D) increase -- increase E) remain constant -- increase

Consider Fig. I at the bottom of the page. If the value of 'XX' increases from 20 kJ to 40 kJ, one
could reasonably expect the rate of the reactiom to .

A) decrease by a factor of 250 B) increase by a factér of 2 C) decrease by a factor of 2
D) increase by a factor of 250 E) remain constant

Using the mechanism below this stem, indicate the expression that corresponds to the assumption that
the enzyme and the product of the reaction have very little tendency to react.
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15. K, for an enzyme catalyzed reaction is evaluated by experimentally determining ____ .
A) when [S] = B) V. when [S) = 0 C) [S] when v = V, /2 D) [S] when v = Vmax

[s]max max max
E) [S] when v =

2 Vpax
16. If one can reverse the inhibition of an enzyme catalyzed reaction by adding additional amounts of
substrate to the system, then the inhibitory process is described as

A) competitive B) non-linear C) allosteric D) non-competitive E) having a decreasing Vnax

17. Given that the same enzyme catalyzes the reactions: A — B and C — D. The observations are: 1)
when A — B is running and 'C' is added, A — B stops and C = D starts; and 2) K, (A — B) can be

measured to be 0.1 mM. What can be said about K (C — D)?

) Ky(C = D) = 2 X Ky (& — B) B) Ky (C = D) = 0.2 mM ) Kylc = D) < 0.1 mM
. D) Km(C—)D) = 0.1 mM E) Km(C—>D) > 0.1 mM
18. Which of the following observations indicates a non-competitive inhibitory process? NOTE: °‘[I]' is

read 'concentration of inhibitor'
A) decreasing V., as [I] increases : B) constant V.. regardless of [I]
C) increasing K, regardless of (I] D) increasing Vpax @5 [I] increases

E) decreasing K, as [I] increases

19. Consider Fig. SS at the right. One would have the
best chance of achieving a reversal of the
inhibition being demonstrated by

- —
L.
Fig. SS
A} removing substrate from the system B) increasing the value of Kn C) adding more substrate
: D) decreasing the value of Vnax E} adding a chelating agent

20. The sigmoidal shaped kinetic response curve associated with an allosteric enzyme's performance will tend

to as less of an allosteric inhibitor is present.
A) display Michaelis-Menten kinetics B) become linear C) display a larger Viax
.D) shift to the left E) become hyperbolic

M A T c H I N G

THE ITEMS 21-25 REFER TO THE LIST AT THE RIGHT. THERE IS ONLY ONE CORRECT
ANSWER FOR EACH ITEM 21-25, BUT A GIVEN RESPONSE FROM THE LIST AT THE
RIGHT MAY BE USED MORE THAN ONCE.

21. The element copper is A) AG

found in this component of
the electron transpoxrt B) Coenzyme Q
system.
C) Hyperbolic
22. This thermodynamic
variable is related to D) AH
probability.
E) Activation energy
23. When '1/[S]' is graphed . .
against 'l/v' for an AB) Heat
enzyme catalyzed reaction,
the curve has this shape. AC) Work
24. If an enzyme is found to AD) Cytochrome c
have both catalytic sites ’
to accomodate a substrate, . AE) Cytochrome a
and regulatory sites to '
accomodate a 'modulator', BC) Irreversibly inhibited

it is called this.
BD

Competitively inhibited
25. The rate of a chemical
reaction varies with the BE) AS
value of this parameter.
CD) Linear

CE)} Allosteric

DE) Sinusoidal

T R U E - - - F A L s E
(&) (B)

26. The larger the K, for an enzyme catalyzed reaction, the larger the Viax for that process.

27. In the case of an exothermic chemical reaction, the energy content of the reactants exceeds the energy
content of the products.

28. The value of AH for a reaction remains the same regardless of the value of the activation energy for the
system>

29. Both competitive and non-competitive inhibitory process can be reversed, but by different mechanisms.
30. The faster a reaction runs, the greater its efficiency.
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