CHAPTER 9 Review

1. In respiration, is glucose oxidized or reduced? 6\(\‘( Q [Z€C0
2. Explain why electrons lose energy when they are transferred to a more '
electronegative atom. el LL{B 0 Gemere %‘YCLMQ ST?CLC—:

( \ower poenhiad “eneigs)
3. What coenzyme is reduced during glycolysis? NAD+
Where does glycolysis occur in the cell? C L{\]LD <o |

4.
5. Substrate-level phosphorylation occurs during which two processes?

Ay colysezd + Krebs .
6. Oxidative phosphorylation occurs during this process: ETC ~ dnemiosmdsia
7. Is NADH an oxidizing agent or a reducing agent? ffc"&bku\(\v\ [
8. Whyis égco}ysis an anaerobic process? d()gg, !)Oj\' o ;J\_{g X Ly (S0 @Q\
9. How many ATPs are produced during glycolysis by substrate-level phosphorylation? &y )

10. How many molecules of pyruvate are produced from every molecule of giucose

during glycolysis? N
11. What would occur if one of the enzymes of the Krebs cycle was inhibited?

Cycle  woldd ouendualie Skop , NO Mow. ETC i
12, In what part of the cell is pyruvate converted to acetyl Co A?___ y Y \ad vy

13. What does Coenzyme A carry to the Krebs cycle? L &‘L’iﬂ l AVOUP
14, Pyruvate has 5 carbons, while the acety] group on acetyl CoA has =2
carbons. What happened to the other carbon? 1 net ns COA

15. What does it mean to say that the ET chain and chemiosmosis are “coupled?” What

_ does an *“uncoupler” do? o . .
\\(‘,OL\)\Q& N = ETe eregkes OVOlTn tyve-deend ek dunves L\MLMM‘ SEMTYS
L coupler = Cpie e i OvoYen optdeenct (cee e V1 book.)

16. How many turns of the Krebs cycle occur for each glucose molecule? o

17. For each turn of the Krebs cycle, two carbons enter in the form of __(Ctcetul (o i
and two carbons exit in the form of CO7

18. For each turn of the Krebs cycle, % molecules of NAD+ are reduced, __|
molecules of FAD+ is reduced, and = | ATP is produced by substrate-level

phosphorylation.
19. By the end of the Krebs cycle, what has happened to the six carbons of glucose?

QUL losy os (D

20. By the end of the Krebs cycle, in what form is most of the extracted B.peﬁ}' from
glucose? RADUL [ RS ewsen

e dren s

L

21. How does the form of the cristae fit its function?

Mmere Siifeee s Pon ETCs



22.T of electrons down the electron transport chain is an
(exergonic/endergonic) pathway.

..23. What is the function of prosthetic groups in the electron transport chain?

4o Ot + pass gy e

24, Why does FADH: p owde 2/3 the ener, for ATP syrn‘hems as NADH? P’«‘%ES I e {owier
e g0 (s ] stead o 2
25, (> is the ﬁnaI electron acceptor at the end of the ET chain and it

forms_ (7 OO

26, Where in the mitochondria is there a build-up of a H+ conceniration gradient?

TANLE MLvlodn s : /Ow oy
‘ @
27. How is the H+ gradient created? b{"’i‘f\Q =gy shutrles 1 A
LAl At Spa

28. At what places is the inner mitochondrial membrane permeable to H+ [eaking down
its gradient?  ATP Syutmaw

29. Would yeast consume mlgr glucase under anaerobic or aerobic conditions?
CL/aandbi T /2- 0 mate dawe et o ATH ) maa J::L; (igfwrc;
6[ {

30. The ATP synthase complex looks like a lollipop in the inner membrane. Are the
heads of the lollipops pointing toward the matrix or the inner membrane

compartment? by

31. Each molecule of glucose upon combustion releases 686 Kcal/mol of energy. Each
ATP contains 7.3 Kcal/mol of energy. How efficient is aerobic respiration (percent)

o~ YT
32. What happens to the energy that is not used to make ATP?
bﬁi"] NP -
33. Wh}i do eukaryotemce less ATP per glucose (36) than prokaryotes (38)7? ’ o
M e D Cﬂ'—( L:JLLf Ly ve st fleres B cdcea O ]%:%EWM

34. Why is champagne bubbly and why does bread rise? (?(); ko, ;2 voduad ?}’ *Q"PMJ?GH
35. Why is it essential to oxidize NADH during fermentation?
b woueeenade OADE P gl rely sis

36. Lactate may accumulate in muscle cells because of an “oxygen debt.” What later

happens to lactate, and how is the oxygen debt paid? 4

mzpkb"' 90 foe cde f“a lg/jyct%cﬂ Sfff\@cw« Lived ¢ m”ﬁ 6
37. Explain why are muscljo c[{hs behave as fa;Eltatt anaBrc;?l:?ef;/L ki U)%aﬁl"\
Com Sorteh 2 orn danobiz respP ‘fo, PV Sy S

38. Why is the allosteric enzyme phosphofructokinase called the “pacemaker of

respiration?”
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INTERACTIVE QUESTIO | - INTERACTIVE QUESTION 9.4 o
Fill in the appropriate terms in the following equation. a. NAD™ is calied an _\e@@n cavrer (cﬁaﬂtu{r\ﬁ
I——becomes a.%&@ —-} ' b. Its reduced form is IQ Bi"i

Xe-  + — X + Ye~

|— becomes b. EQQ&LM_& J

Xe~ is the reducing agent it ¢. ﬁ\ilﬂdigelectmns
Y is the d. @X_CL%Q_I']. it e, _&.(_(,Q‘_‘:S_ electrons.

INTERACTIVE QUESTION 9.6

Fill in the blanks in the following summary diagram of
glycolysis.

Glucuse

a. In the conversion of glucose and O, to €O, and H,0,
which molecule becomes reduced? 2ADP+2(® a. K ANTE

2.
b. Which molecule becomes oxidized?

Slucose - b (2P

c. What happens to the energy that is released in this
rvedox reaction? k. &c. [: )prD"i” ‘:':‘J> d.02 B A
trunsbomed Tnto KTP + head

1ADP+4(® “Ne HEATE

£ QL} oy UCLES.

INTERACTIVE QUESTION ' 9.8

Labet the following diagram of oxidative phasphorylation in a mitachondrial membrane.

4_ETC
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Fermentation
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MULTIPLE CHOICE: Choose the one best answer,

1. When electrons move closer to a more electronega-
tive atom,
energy is released.
b. energy is consumed.
c. & proton gradient is established.
d. water is produced.
e. ATP is synthesized.

2. In the reaction C;H:Oy + 6 0, > 6CO, + 6 H.O,
2. glucose becomes reduced.
oxygen becomes reduced.
c. oxygen becomes oxidized.
d. water is a reducing agent.
2. oxygen is a reducing agent.

4. Which of the following reactions is incorrectly

paired with its location?

a. ATP synthesis—inner membrane of the mitochon-
drion, mitochondrial matrix, and cytosol

b. fermentation—cell cytosol

¢. glycolysis—celi cytosol

d. substrate-level phosphorylation—cytosol and mito-
chondrial matrix

@citric acid cycle—cristae of mitochondrion( watyy KB

7. When pyruvate is converted to acetyl CoA,
4, CO; and ATP are released.
A multienzyme complex removes a carboxy! group,
transfers electrons to NAD", and attaches a coenzyme.
¢. one turn of the citric acid cycle is completed.
d. NAD" is regenerated so that glycolysis can continue
to praduce ATP by substrate-leve] phosphorylation.

e. phosphofructokinase is activated and glycolysis
continues,

8. How many molecules of CO, are generated for
- each molecule of acetyl CoA introduced into the

difric acid cycle?

a. c. 3 e 6

-

(b2 d. 4

9. Which of the following statements correctly

describes the role of oxygen in cellular respiration?

a. [tis reduced in glycolysis as glucose is oxidized.

b. Itcombines with F™ diffusing through ATP synthase
to produce H,O.

o It provides the activation energy needed for oxida-

___Hon to vecur.

@t is the final electron acceptor for the electron trans-

port chain.

e. [tcombines with the carbon removed during the citric
acid cycle to form CO,.

10. _In_the chemiosmotic mechanism,
@TP production is linked to the proton gradient

established by the electron transport chain.

b. the difference in pH between the intermembrane
space and the cytosol drives the formation of ATP.

c. the flow of H” through ATP synthases rotates a rotor
and rod, driving the hydrolysis of ADP.

d. the energy released by the reduction and subsequent
oxidation of electron carriers transfers a phosphate
to ADP.

e. the production of water in the mitochondrial matrix
by the reduction of oxygen leads to a net flow of
water out of a mitochondrion.

15. Fermentation produces less ATP than cellular

respiration because

a. NAD" is regenerated by alcohol or lactate produc-
tion, without the eiectrons of NADH passing through
the electron transpatt chain.

b. pyruvate still contains most of the “hilltop” electrons
that were present in glucose.

¢._its starting reactant is pyruvate and not glucose.
d. a/and b are correck
€. a,b, and c are correct.

17. Muscle cells in oxygen deprivation gain which of

the following from the reduction of pyruvate?
a, ATP

b. ATP and NAD*

¢. CO;and NAD*

d. ATE aicohol, and NAD*

e, ATPand CO,



