CHAPTER - 12

Uy # 9H

Respiration in plants

POINTS TO REMEMBER

Fa-11 (Sha =)

Oxidative  breakdown of  respiratory
substrates occurring inside the cells is
called cellular respiration.

The organic substances which can be
catabolised in cellular respiration for
releasing energy are called respiratory
substrates.

All the three nutritive components of food
i.e., carbohydrates, fats and proteins, can
function as respiratory substrates. The
most common substrate for respiration is
glucose.

Respiratory quotient is the ratio of volume
of carbon dioxide liberated in respiration
to the volume of oxygen consumedul

In aerobic respiration, oxygen serves
as the final electron acceptor, accepting
electrons that ultimately come from the
energy rich organic compounds. Glucose
as a common energy source for cells is
used in cellular respiration.

Under aerobic conditions, glucose
metabolism takes place in three stages-
glycolysis, Krebs' cycle and oxidative
phosphorylation in the hydrogen/electron
transport system.

Glycolysis is the common pathway
between both the aerobic and anaerobic
respiration.

Glycolysis occurs in cytoplasm and is an
universal pathway in the biological system.
It is present in all cells. In glycolysis one
molecule of glucose is reduced to two
molecules of pyruvates.

During glycolysis, there is no production
of CO, molecules as there is no
decarboxylation.

In citric acid cycle or Krebs' cycle,
hydrogen atoms are removed from the fuel
molecules (pyruvic acid) and transferred to
the carrier molecules such as NAD for
further processing in the electron transport
system. It is a common pathway for
oxidation of carbohydrates, fats and amino
acids.

Krebs' cycle is amphibolic or having both
catabolic and anabolic roles.

The sequence of electron flow in ETC is
as follows:

NADH—FMN—UQ-—cyt.b—cyt.c>—— cyt.
a— cyt. a,

The transfer of energy from electron flow
to electrochemical proton gradient and
then to the phosphate bonds of ATP is
called oxidative phosphorylation. The ETS
is, therefore, also known as the oxidative
phosphorylation pathway.

Anaerobic respiration is an enzyme
mediated energy liberating catabolic
process of step-wise but incomplete

breakdown of organic substrate without
using oxygen as an oxidant. Energy is
liberated during breaking of bonds between
various types of atoms.

The common products of anaerobic
respiration are CO,, ethyl alcohol and
lactic acid.

T a2z

HITARIAT & 37X glel dTel WHT TedeeH &
3iereISfed ot & efork GHT gl S &
g Fefae ey TSeg HIADIT qTT H Foll
HqFT A & AT Iafdd fHar s gever g,
T T e &

AroTT & T AT 9V Teah AT

gar iR 9, eaﬂaaaq%ta:mﬁm
T TFG ¥ T0T F AT GO I TeEeC
TP ©

QqHA HIEThel ThET Fceh, 37T AT Slal @t
s faftrse 3afr & gua 7 3cafoa sea
SE3FATSS T AT 3R 3HF 3T T TS
3ferETSTal T AT &I 3T &

W?Wﬁ,mmsﬁ?ﬁﬂ
THhdT & 9 F ST HIAT §, S STl Hr
IR AT § S 3HAd: Soll THG Prafolen
DN T IS § RS F T T AT
Foll G & § H Tofehlel @ 3UTTT Aofok
I & T Sirar ¥

Wi &I & ded, Tefeplal 3UTad dlel
WOt F g E-eEelek/saet qﬁa%*rr
qullell H TASHIGSIAT, $hed dh
AT BrEpRIEA|
TASHAEAT Wiiee IR TaRIfed @@
gt & g @A AT g

TASHIABAT TBecderd # gdr § 3R
Sifae gurrelr & v Arasiiias AT &1 I8 Tl

U121}



« ETC # goiereled 9aTE T H7 8 TN &:

¢ NADH— FMN— UQ— cyt.b— cyt.c »——
cyta— cyt.a3

s Zolacid Jalg H Solgcihidge Jieid Af3ue
e 3T 98T ¥ TN & BiEhe di5 deh Far
F TUAGTROT A FAsica BremRgaRe
FgT ST gl s@Efow, ETS & 3edeRa
BIERIR O ART & & & i ST ST 8l

o 3EIAY @A AFHSe & ® F Aol
FT 3T [FU 9T FEfHd Fedee & TWOT-
aﬂﬁ%maﬁaﬁrwmmw
ﬁﬁmwm%ﬂ%@r—«rw%
qmmaﬁéaaﬁr%au?ﬁaﬁaﬂgﬁé:a’m;r
ﬁﬁm—cra’l?ﬁ%l

. 3431’217:1111 IHA & A 3cdig CO,, TUel
epiger AR oifges wfas &1

GROUP - A (9% -31)

Multi Optional Questions
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Respiration in plants

a. Occurs only during day

b. Results in the formation of vitamins
c. Is characteristic of all living cells

d. Often requires CO,

gt & eawer

a. ohad & & SR glar &

b. fEeIf@s & AT & IROTA grar ¢
c. @ Sifad FIfAFET A Gwar g
d. 3/@E CO, &I 3raegehdr gidr &

In plants energy is produced during the
process of

a. Photosynthesis b. Transpiration

c. Respiration d. Water absorption

glat & Fa1 e afkar & e 3caea gt §7
a. YRI HLWOT b. arsdicHoteT

c. add d. STeT 3rgeivor

A very important feature of respiration is
that

a. It liberates energy

b. It provides O,

c. Utilize CO,

d. Synthesize complex compounds

FHA FT TH IcAd Ageaqor faAwar §

a. FE Fofl HFA Al ¢

b. Ig§ O, Y& &l &

c. CO, & 39IRT HY

d. Sifeer AEPr T FAeVoT HY

What is the function of molecular oxygen in
cellular respiration?

a. It causes the breakdown of citric acid.

b. To combine with glucose to produce
carbon dioxide.

c. To combine with carbon from organic
molecules to produce carbon dioxide.

d. To combine with hydrogen from organic
molecules to produce water

;ﬂfﬂmamﬁmaﬁa@hmmwm
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a. UE Wsles Ufds & Teol d HROT FeAdT Bl

b. Tofhlel & Y [HHT FeeT SEITFASS T
3cqTee S|

C. o] SBAHFASS H 3cUlGd Pl & Tov
dEfdeh HUBT A A F Y HAST
HEAT|

d. 9l &7 3cee Fe & T Frefae Jop3
¥ g & AT HIISTeT FaAT|

Sugars are not as good as fats as a source
of energy for cellular respiration, because
sugars

a. produce toxic amino groups when broken
down

contain more hydrogen

c. usually bypass glycolysis and the Krebs
cycle

d. contain fewer hydrogen atoms and
electrons.
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c. 3MHIR W TEHaE@d 3R Heg s FI
IIH FT g

c. IPWIHART d. g&d19 A9 & I

. . 11. In respiration, pyruvic acid is
d. ®H gIeglele TAT] 3R FerFer &1 & a. one of the products of Krebs cycle.
6.  Fermentation is b. end product of glycolysis.
a. anaerobic respiration c. formed only when oxygen is available.
b. incomplete oxidation of carbohydrate d. a result of protein breakdown.
c. complete oxidation of carbohydrate TET # TERF I T ¥
d. None of the above 4  ¥ed UF ¥ IO A @ uE
. C
fFoae & b. TERIAERAT 1 3fAH 3cue
a. AT GHA c. g 3FHIST 3Ucet gl W Tl g
b, FTEfETEST F I JFeFAHTT d. W& gear H gRoTE]
c. eSS 3, i Tﬁ 3”‘| AT YT 12. Oxidative phosphorylation involves
d. 3REFd & § F$ 76 simultaneous oxidation and phosphorylation
7. The tissue of highest respiratory activity is to finally form
a. Meristems b. Ground tissue a. pyruvate b. NADP
c. Phloem d. Mechanical tissue c. DPN d. ATP
waiftF eawer fFaT arem Fd% & srFEsRT waﬁihmmﬁaiaﬁma;m
: JTeFHIHIoT BIEGIREHOT efAer
a. AREw b. ;ST FaAF %gﬁ ?
c. TluH. d. IP® Fas o qEET b. NADP
8.  Protein is used as respiratory substrate only c. DPN d. ATP
when
a. Carbohydrates are absent 13. f;:'c‘):éc respiratory pathway is appropriately
b. Fats are absent a. parabolic b. amphibolic
c. Both carbohydrates and fats are exhausted ¢ anabolic d. catabolic
d. Fats and carbohydrates are abundant ' PRI ' N ¥
wife® e e 3T 9 & FeT AT
;"a“%mu T et Fewee & ¥ A @it fean a. Wadad% b. 3IHIW
ol § ofd ’ o ’
a. wetergde FpaReua & c. TU«Elols d. FeEifos
b. I eafeud § 14. Du:ing | aer;)b;?rp respiratiodn 20\: many
e T : molecules o are produced from one
¢ XT3 et . & GHT-T € molecule of glucose?
d. Far AR Fefersde woX AT 7 g § A 32 b, 34
9. Respiration is an c. 36 d. 38
a. Endothermic process
WIfSF qHA F SR TehlsT & Th HO F Tt
b. Exothermic process ¥ ﬁﬁ; 3] e aﬁ &2 ¥
c. Anabolic process a. 32 b. 34
d. Endergonic process c. 36 d 38
QW'W ¢ 15. Aerobic respiration occurs in
a. A gfkar b, TS S a. thylakoid b. Golgi body
c. Ui 9fhaT  d. UsSifers FfshaT c. mitochondria d. grana
10. Apparatus to measure rate of respiration R 2 gueT axar &
and R.Q. Is a. URIETRES b. st arar
a. auxa.nometer b. potometer c. AR d. e
C. respirometer d. Manometer
16. The common respiratory substrate is
Qa““uﬁ & 3R HRAFY A F TR & a. glucose b. fructose
a. JFAEIART b. urEHRT
Fa-11 (Sha =) ~—=
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C. sucrose d. fat c. Decarboxylase & dehydrogenase
AT qHA FeHT & d. Catalase
a. IIH b. P ygefad s &1 AT edlEd A FIEIOT
c. TR d. Tar fFad ganr Avaey Far S 82
17. During respiration pyruvic acid is formed by a RIS
a. Krebs cycle b. TCA cycle b.  TSgres! .
c. Glycolysis d. None of these c.  StrEffaHes SETgSITT
THT F SR USEAF HFA St ¥ .
a. ¥s§ TF b &dT TH 22. End product of glycolysis is
; : . Citric acid.
c. ToTSHITSAH d. s ¥ P 7 a
b. Glyceraldehyde
18. Mechanism of aerobic respiration was
discovered by c. Phosphoglyceraldehyde
a. Kreb's b. Calvin d. Pyruvic acid )
c. Hatch and Slack d. Pasteur TAEHAE Y # A 3 ¥
WRF @aa # i f @ frad @ a. FEH THS
# 7E A7 b. Feeiicsgss
a. whed b. feas c. BRBITAERICsgIss
c. ¥ IR F d. e d. durgefas vids
19. If a starved plant is provided with glucose, 23. Which enzyme breaks down the fructose-
the rate of respiration would 1,6-diphosphate?
a. decrease a. Hexokinase. b. Phosphatase
b. increase c. Aldolase d. None of these
c. become constant FIT AT TABH PFcia-1,6-3HIEHE F arsar
d. first rise and then fall 87
IR @ W F TEFS IUASH FRT AT A a. CRHIRS b. PIHE .
@ 9 & ¥g Swah c. TUesldlal. d. S8 § ®I AL
a. HAT 24. When 2-pyruvic acid, molecules form two
b. gfg lactic acid by anaerobic respiration then
C
c. T&X & e a. One ATP is lost b. 3 ATP is lost
d. Ygd ggar 3R o fBar c. 6 ATP is lost d. None of these
20. Enzymes related with cristae are related S 2-UTSeAS I, AU HAINT THA IR
with QY AfFeF T g F
a. anaerobic respiration a. TS AW @ I g
b. aerobic respiration. b. 3 wddr @ @ ¥
c. CO, formation c. 6 Q.é 9 @r Irar J
d. reduction of pyruvic acid d. g8 & Fg AGH
e ¥ 4T TeosF FT HaU § 25. Enzyme concerned with transfer of electrons
a. A aEe are
b WRF @l a. Hydrolase b. Dehydrogenase
c  CO. & c. Transaminase d. Protease
- 2 VRS . .o . .
d. u=elde ufds & AT FAFCEl & TYLATROT § FOd TATSH ¢
21. Conversion of pyruvic acid into ethyl alcohol a. E.EEIE A b. fEgTgEISTIT
is mediated by c. AR d. 9IS
a. Phosphatase 26. Anaerobic respiration takes place in
b. Dehydrogenase a. Ribosome b. Nucleus
Fa-11 (Sha =) =
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27.

28.

29.

30.

31.

Fa-11 (Sha =)

c. Cytoplasm d. Vacuole

AT T BT ¥

a. USEIEA b. gfFerad 32.
c. dEeIcareH d. Rfgasr

Which of the following is coenzyme-II?

a. NAD b. NADP

c. FAD d. None of these
Prafaf@a & @ Fia a1 Fvesa-l §2

a. U«usr b. USUSHr

c. TUHU d. 5 & FIS AGT

Excess of ATP inhibits the enzyme
a. Phosphofructokinase

b. Hexokinase 33.

c. Aldolase (Lyases)
d. Pyruvatedecarboxylase

wdrdt &t ftwar vesa F At §

a. WIEBhaCcchasl b, gFARBAS

c. Ucalolel (TWel) d. UBSkde BaeiiRdersl
Glycolysis is a

a. Oxidoreductive process

b. aerobic process

C. oxidative process

d. reductive process

TASHIABRAY TF § 34.

a. 3FaRREsdg ufssar b, wifss gfear
c. 3waefea ufkar d. RsfFea ufear

Glycolysis takes place in
a. all living cells

b. eukaryotic cells only
c. prokaryotic cells only
d. none of the above

TARHIAS AT gl § 35.
a. s shfaa iR

b. ¥ad THRAREF HRAHT

C. Fad NHRAEH HIRIHT

d. 3WEd & § FI$ AdT

What is the end product of glycolysis
a. Fructose1l,6-diphosphate

b. Pyruvate and ATP

c. Phosphoglyceraldehyde

d. Lactic acid and ATP

TATSHIATSRAT FT HfAA 3cUE FAT 82 36.

a. paceTl,6-Bwiehe
b. uswde 3R ATP

c. BIEBRaaElessss

d. dfeesd s 3R i

Fermentation is conducted by

a. all fungi

b. all bacteria

c. some fungi and some bacteria

d. all micro-organisms

Tl Hdh

T SFaRar

T Sah AR T SFARAT

el gew S

The formation of Acetyl Co-A from pyruvic
acid is the result of its

a. Reduction

b. Dehydration
c
d

oo oo

Phosphorylation
. Oxidative decarboxylation
Usefad 3Fd & vRAesd Co-A &1 fa&Tor 33t
T IRonH §
a. HAT
b. fasTeleoT
c. WIThRISRIA
d. 3ifedEfes SwEiFaera
Which of the following is link between
carbohydrate and fat metabolism?
a. CO, b. Acetyl Co-A
c. Pyruvic acid d. Citric acid
ffaf@a & ¥ sl @ FEfemde sk T
T & T & §?

tfferse Co-A

a. COZ b.
c. urssias ufds d. wrsfes s

Oxidation of one molecule of Pyruvic acid in
aerobic respiration results in the formation
of

a. 36 ATP molecules

b. 38 ATP molecules

c. 3 ATP molecules

d. 15 ATP molecules

WRF @ # IBEAF IFT F UF HT F
HFHIHIOT & IRUMHATIRT dodT §

a. 36 T 3T b. 38 wddr 307

c. 3 uddr 3y d. 15 wddr 37

Enzyme cytochrome oxidase can be inhibited
by
a. lodoacetate




b. Azides & Cyanides
c. Oligomycin
d

b. uvATSdITT
c. Wi & frvAvd F yarg

Dinitrophenol d. urssfas s
TATSH FIZAHA AFHEST FT AT ST T & What is the energy coin of a cell?
a. 3B, a. DNA b. RNA
b. TSEsH 3R ARASSH c. ATP d. Minerals
c. 3ifermarsiaa. FIRNFT FT FoT fQFar F41 872
d. ffghere a. JTAT b. 3RTAT
37. Number of oxygen atoms required for aerobic c. UMY d. @fasr
oxidation of pyruvate 43. Pyruvate dehydrogenase complex is used in
a. 6 b. 8 converting
c. 10 d. 12 a. Pyruvate to glucose
UEE F WieE diFdRor & A smaeas b. Glucose to pyruvate
eIt IATILAT S FE; c. Pyruvic acid to lactic acid
a. 6 b. 8 d. Pyruvate to acetyl Co-A
c. 10 d. 12 =T ReTsgioer FrEcdaT F1 ST aRafid
38. Alternate name of Kreb's cycle is A H ﬁTﬂTAErIT-lT ?
a. Glyoxylate cycle b. Glycolate cycle a. US&dc ¥ Jefehlsl
c. Citric acid cycle d. EMP Pathway b. Tepla ¥ UIS®dC
a. ToSIHIfFEAC TH b, TASHIOT TH d. WsEde § TACEA Co-A
c. usfed tlAs g% d.  SwaAdY #AWRT 44, The process of oxidative phosphorylation
39. Link between glycolysis & TCA cycle is takes .place |n.
a. Pyruvic acid b. Acetyl Co-A a. M.I'[OChOI’ldI’Ia b. Chloroplasts
c. Citric acid d. None of these ¢.  Ribosomes d. Cytoplasm
. T BTEGTRATHTOT
TasFEERw 3R O oF ¥ &= HE AT 9 1 At &
a. HASCIBI=aaT. b. FaRITART
a. Usslas Ul b. uRese Co-A
c. wERe uRE d. o ¥ N A8 c. RS d. HrIelsA
40. Acceptor of acetyl Co-A in Kreb's cycle is 45. How many ATP molecules ~produced by
) ) i i aerobic oxidation of one molecule of glucose?
a. Malic acid b. Fumaric acid a 2 b 4
c. a-ketoglutaric acid d. Oxalo acetic acid C' 38 d. 34
#9 9% # wRieRd Co-A F1 Fliwa ¥ TR F T HT F TOfaF dedimor § fhae
a. #fow whs O] Seue g §7
b. AR tfes a. 2 b. 4
C. U:Eﬁlﬁ?_glﬁﬁ? tfas c. 38 d 34
d. 3itraren vfafes wfas _— :
46. In respiration, largest amount of energy is
41. During oxidative phosphorylation following produced in
provides energy for the ATP formation a. Anaerobic respiration
a. Co-A b. Kerb's cycle
b.  NADPH c. (glycolysis
c. Efflux of proton to PMS d. none of the above
d'v Pyruvic acid @EA # TIY HF AT A FoAT Sede gt ¥
T aTo G B c. IAEHEEERE  d SR F YRS G
a. @n-u
Fa-11 (Sha =) ~—=
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47. Which of the following is not an intermediate a. 1 b. 2
in Krebs cycle? c. 3 d 4
a.  Acetic acid 52. In the electron transport system (ETS),
b. Succinyl coenzyme-A which of the following cytochromes reacts
c. Malic acid with oxygen?
d. Citric add a. Cytb b. Cyt a,
fArfaf@a & & #l9 Fsw g% F1 ALgad! ¢ c. Cytf d. Al
&2 gaaei aRaes yomel (Sdww) #, ffaf@a
a. Ufas s # A Sl 91 IR RS F ary gfafrar
b. wRFEfIT FisTEH-T FYAT §?
c. ANow vfas a. Cytb b. Cyt a,
d. @ERs Us c. Cytf d. Al
48. The carrier which transfer the electrons in 53. How many ATPs are produced in Krebs
electron transport system is cycle?
a. phytochrome b. cytochrome a. 2ATP b. 24 ATP
c. quantasomes d. fucoxanthin c. 6ATP d. 38 ATP
saTeiT TRaEd YU # saweiAl # wuEaRa #eW I # fhast T 3euea B €7
A Tl ATEF § a. 2 wddr b. 24 wad
a. WISCIhIA b. dTSCIRIA c. 6 wadr d. 38 udrdr
c. FAICTHIAH d. wIEdiee 54. Final electron acceptor in oxidative
49. In mitochondrial electron transport system phosphorylation is
one NADH gives a. hydrogen b. dehydrogenases
a. 3 ATP b. 4 ATP c. cytochromes d. oxygen
c. 6ATP d. 2 ATP IRt wREREHEr & AR FeEe
AEAFesad SaFed URdgd YOl i S wdiwdr §
NADH &ar g1 a. @I b. feEgee
a. 3 Tdr b. 4 Twédr c. TISCIHhIA d. 3idea
c. 6udd d. 2 wedr 55. Final product of ETS of mitochondria is
50. Which one is not correct about Krebs' cycle? a. water b. H*
a. It is also called citric acid cycle. c. electrons d. all of these
b. The intermediate compound which links AsAFIesaT & $ATw & iAW 3cae §
glycolysis with Krebs' cycle is malic acid. a g b H*
c. It occurs in mitochondria. c. s d. ¥ Tl
d. It starts with a six carbon compound. R.Q. of germinating seeds of Pisum sativum
Sow T & AR & FT an wd @ 0 Aote |
a. W wsfesh vfds ash o Fgl S g a. unity b. more than unity
b. #FEgadt IR A TASHIGSAT FHI NS c. less than unity  d. zero
g shed % Ao UfAs gl .
v : e dfeawm & spRa i &1 3RFg F1 &2
C. IE HAFEIhI-5aT A gl &l ) N
d. u oF I A W o AT B a ¥ b. 1% & it
C. SHIE U A d. =g
51. During one Krebs cycle the number of CO, o
molecules released is 57. R.Q. of succulent xerophyte is less than one
a. 1 b. 2 due to o
c 3 d 4 Z. .comple:et omdztlot.n
incomplete oxidation
;:ﬁa? TH F A TR co, 3TUT31T #1 wen c. incomplete reduction
d. complete reduction
FeT-11 (Sha fa=me) =
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e SRIwEE # ARFY, A AT TF § FA g

GROUP - B (T -9)

¥ FROT
a. o SN z' qﬁ3«' ST Very Short Answer Questions
c. 3ol 3rgeoT . 3TgaIoT
i\ N Jfaeg 3cadT uee
58. The common respiratory substrate is =
a. (glucose b. fructose 1. What types of enzymes are present in
c. sucrose d. fat mitochondria?
AT 99U HsuE ¥ Ans: Related to respiration.
a. Jefehlsl b. perelst A H Py yeR & TeamsH 3URRYd
c. TR d. @ar I &7
59. Which intermediate compound is involved in 30 Ra¥e HFdlHd |
the synthesis of amino acids? 2. Which is the reaction connecting glycolysis
- . ”
a. Malic acid b. Citric acid and citric acid cycle?
c. oketoglutaric acid d. lsocitric acid Ans: Oxidative decarboxylation of pyruvic acid.
. . TaRHeERE Jur RARE 3Fd g% 7 S
A oflE & weawor # i @1 Aegad! Al mmm;ﬁp
e ¥7 3 IIISias 3l T ifadisfed SenEifaraeree |
a: b. 31 3. How many high-energy phosphate molecules
c. ohREeRe s d. Imsaifaics s are formed from one molecule of Pyruvic
60. Which of the following is a 4-carbon acid?
compound? Ans: 15.
a. Oxaloacetic acid TF U] IEERaE Us ¥ e 39 e e
b. Citric acid wrEhE 3oy ToIa 2
c. Phosphoglyceric acid . 15
d. Phosphoenol pyruvate IR
frafafgg & o #F @ 4367 @ 22 4, Where is the electron transport system
L TR s present in mitochondria?
b. wER® Ths Ans: Inner membrane space.
c. BEHTaaRs thas AZAHIOZAT & FAFEIT URagsT dea Fgl IufeUd
d. BIERSA JIFEAT g &2
A 3edRe el SHE|
MULTI OPTIONAL QUESTION ANSWER 5 Wh ’ b(, he final g ¢ alveolvsis?
. . at will be the final product of glycolysis?
ggdafedd TRl T 3o}
S Ans: Pyruvic acid.
TATSHIATSRAT FT AHedH 3T F4T P ?
1 ¢ 2 ¢ 3 a 4 d 5 d 30 Ufde 3Fd |
?1 ‘; 32 3 ?3 g ?4 3 ::g ¢ 6. Which part of the plant can respire even in
c the absence of oxygen?
16 a 17 c 18 a 19 b 20 b
21c¢ 22 d 23 ¢ 24c 25 b Ans: Seed.
26 c 27 b 28 a 29a 30 a mmﬁa-mmmﬁamﬁuﬁ#
36 b 37 ¢ 38 ¢ 39 b 40 d . S
41 ¢c 42 c 43 d  44a 45 ¢ R !
46 b 47 a 48 b 49 a 50 b 7. What is the end product of fermentation?
S S O T Ans: Ethanol + CO, + ATP.
fFvaa &1 Afeaw scurg @1 gar 87
IW: AT + CO, + ATP
Fa-11 (Sha =) —=
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8.  Write the name of the last electron acceptor TAEcH A gI35IeTe 1 gereht IJT TishaT sl ol
in ETC. mmmmmma:w
Ans: Oxygen. A H AT &1 PIRIPIEPRISAT & aqdd et
) . g GhRI Foll § TSR ITANT BRBRISRI

ETC & feaw sawgia I &1 a7 faf@w) ¥ T 3naeas Weid AT F 3cuea F [T

IO TS| fohar ST 8, ea@a & Ig 3 kA & faw
_ ) . ) 3G BT S Aol HIFHIHIOT-3ah0T T ST

9. Which metal is present in cytochrome a? ¥ TS FRUT § B 3@ uRRdr @ sedRRa

Ans: Both Fe and Cu HIREHTRGITIOT gl ST gl
WESHH a & FleT W 4Tg  BIr 872 3. Define RQ.

3@: Fe @ur Cu gt Ans: The ratio of the volume of CO, evolved to the

. . 5 volume of O, consumed in respiration is called

10. What is the R.Q. of germinated seeds? the respiratory quotient (RQ) or respiratory

Ans: more than one. ratio.

FpRa st # R. Q. fraar gar 82 RQ= volume of CO, evolved/volume of O,

3O U A IS g consumed.

*  When carbohydrates are used as substrates
ROUP - HHAG -
GROU C( o ) and are completely oxidized, the RQ will
be 1, because equal amounts of CO, and
Short Answer Questions O, are evolved and consumed.
e ﬁ'ﬂ'ﬂ' 9T e When fats are used in respiration, the RQ
= is less than 1.

1. "The respiratory tract is an amphibolic tract." *  When proteins are respiratory substrates
why? the ratio would be about 0.9.

Ans: All carbohydrates are usually first converted into 3. RQ &I gfsnia w11
gBIucoks_,e beafore they are used_ Lo_r respirzla_tign. IR 99T & seata Co, T AT 3R ST B T

reaxing - cown tpr;)clgsses W('jt n tthe |Ving O, & AT & 31?rcr|r-r FI qHT HAETHS (RQ) AT
g:lgaabrgﬁ:m I::"Beg{e::uaseo Itshn(;l reasr;)iratz);; ;astlr?wa:ys/ ? W el
is involved in both anabolism and catabolism, ARFY= 3 cafsid CO, T AM/3user &1 a1g O,
it would hence be better to consider the & AT '
respiratory pathway as an amphibolic pathway. o O FI FeOce & ® H 3UINET
" " forar STar € 3R oft R & 3iferdiaeor fomar
A T TF IHA T " T ST &, @ RQ 1 g4m, a4tk CO, 3T O, &

I Qméﬁvmﬁmﬁqﬁﬁw T AT AR 3R @ud @t 2
THAR WX Joeplsl A IRafdd | Shfad

s 9 @8 H FI 39ANT fRAT AT g,
O I Gl e
RQ 1 & &# g gl

AT 3T gl Ak @HT AR 3uhd 3R N
HTTT AT F S gl &, FEfT @we A © 9 WAF THS HeHCT B & A 3
FN IHTR AR & T H AT AT ¢ ST 0.9 g

2. What is oxidative phosphorylation? 4, What is th(:,\ S|gn|f|.car.1ce of step-wise release

o ) o of energy in respiration?

Ans. The presence of oxygen is vital, since it drives ) o ) )
the whole process by removing hydrogen from Ans: The'utllllty of stgp-W|se releasg of energy in
the system. Oxygen acts as the final hydrogen respiration are given as follows:
acceptor. Unlike photophosphorylation where (i) There is a step-wise release of chemical
it is the light energy that is utilised for the bond energy which is very easily trapped
production of proton gradient required for in forming ATP molecules.
phosp.horylation, in.respirgf[ion it is the energy (i) Wastage of energy is reduced.
of oxidation-reduction utilised for the same i ) )
process. It is for this reason that the process (i) There are several intermediates which
is called oxidative phosphorylation. can _be usgd in production of a number

ot of biochemicals.
0 87 (iv) Through their metabolic intermediates

S0 HfeRdisle B SURUfd Agcaqor &, i Jw different  substances can  undergo

Fa-11 (Sha =) —
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respiratory catabolism.

Each step of respiration is controlled by
its own enzyme. The activity of different
enzymes can be enhanced or inhibited
by specific compounds.

¢ 3R ToEHeERy, dev aw R Saua
AT Tk & 916 T H ITEOT A o
TAEHAEE  H  OWlNd TAuEng
ﬂsaaﬂ%mﬁ'\rmmaﬁﬁg‘rm%m
Jrereisied BrREBIRERITT & TSR Bl

4, @HA A FoT & WUMEG QAT FT F4T Hged A A feelr o megedt &1 3uAler fRE
2 3= i F TN e & v g7

3 EGIA H Foll o UG QA T 3TN 30 FaIT S &

YR & TS & Wmﬁaﬁ%m%ﬁﬂmm%-aﬂé
. g o Hedce Tl AT TOT
() IS U IO F WOEE AT 3 A # gder A& T @ B
gar & S Tl ot & AT 7 sga
AR F 9FT F I AT B
(i) S T ITeTT FHA Y AT &l GROUP-D (H¥§-3)
(i) & w3 FEIadr § ST 3wANT F Sid
AT & 3curead F fRar ST Fehar B Long Answer Type Questions
(iv) 379« TU9aT ALIGAr & AeH & AffesT N 3cadT T
Uery @He YT § IR Fehd Bl
(v) 2dHeT F Y WUT JYa TaT & UaisdA 1. Write about respiration and combustion .
garT afad zﬂt—n INEIGC] usﬂsﬁr #  Ans: Respiration
il i a . ers iration is a biochemical process
arfera feeam S Hih_cIT gl pirat . P .
* Energy is released in stages as chemical

5. Write about the respiratory balance sheet. bonds are broken in steps.

Ans: It is possible to make calculations of the « Most of the energy is trapped in ATP
net _gain of ATP for_every glucose m_olecule e A number of intermediates are formed.
oxidised, but in reality this can remain only They are used in the synthesis of different
a theoretical exercise. These calculations can organic compounds
be made only on certain assumptions that- .

) ) * A number of enzymes are required.
. There is a sequential, orderly pathway )
functioning, with one substrate forming Combustion
the next and with glycolysis, TCA cycle e |t is a noncellular process
and ETS pathway following one after + Energy is released in a single step as all
another. chemical steps occur simultaneously.
. The NADH synthesised in glycolysis is e ATP is not formed.
transferred into the mitochondria and « No intermediates is produced in combustion.
undergoes oxidative phosphorylation. L .
° None of the intermediates in the pathway * Buming Is a non-enzymatic process.
are utilised to synthesise any other Tad AR g F AR # @
compound. 3cdl. U
. Only glucose is being respired - no other + T U SRAAS gfhar gl
alternative substrates are entering in o AW TERAE FUA IO H aﬁ g, Far
the pathway at any of the intermediary WO H JIRY T Tl
stages. . e T ATP & R

5. ogd« d9¥W ofie & an # o ) . 3% FETAdt Sedd §1 Selsr 3UeT AR

ST i Tcdeh TefehisT 3] & foT T & g Pt AP & Feewor 7 fHar e ¢
T FT IVAT FAT GHT & AfbeT ghoha & T o HS USTSAT FI HTIIHT gl gl
% dgifds Farug & ;:sr' aaw—cfr;: T IUTATE -

QSEFIW AT ATIATIT ] ST Ghd
5 @ ¢ o U TS AP ufhar gl
©  SHH Uh IeThiAh, careUd AT H T ’ ﬁwﬁ%ﬁﬁa@l%mﬁﬁmﬁ
¥, e US HeHeT 9T F (AT T TrErIfeeh =
e ATP & §ofar ¥l
Fe-11 (S fa=1re) ~—
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Write about glycolysis.

2.
Ans. Glycolysis

It occurs inside the cytoplasm.
Glycolysis is the first step of respiration

It degrades a molecule of glucose into
two molecules of an organic substance,
pyruvic acid.

Glucose

ATP -

ADP

Glucosc-6-phosphate
6C)

Fructosc-i-phosphatc
ATP) &5
ADP
Fructoscl, 6-bisphosphate
(6C)

Triose phosphate
== (Dihydroxy acctone
phosphate)
(3C)

Triose phosphate
(glyceraldchyde-3-phosphatc)
g NAD’
NADH+H'
2 X Triose bisphosphatc
(1.3 bisphosphoglyceric acid)
(3C)
ADP

"ATP

2 x Triose phosphate
(3-phosphoglyceric acid)
(3C)

|

2 x 2-phosphoglycerate

H,0
2 x phosphocnolpyruvate

ADP
ATP

2 x Pyruvic acid
(3C)

Diagram showing steps of glycolysis

2. TAEHEERT F TR F )
3 m@aﬁmg@ﬂ
Ig HISITATH & 3ieT 8IdT gl

TASHIASTAT qTA Hl Igell TROT &

mﬁa%wmaﬁrwm
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|
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2 x ZrE ITeNe
3 x wiewifie™ =

i

2 x2- wepfomitE 30
H,0

05 e 5

Loivi]
ma
2 X QI
(3C)

TATSHITS AT F TOT & g2liar =T

3. Write about Krebs' cycle .
Ans. Krebs' cycle

* Krebs' cycle operates inside mitochondria.
It occurs only in aerobic respiration

It degrades pyruvate completely
inorganic substances (CO, and H,O).

into
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Pyruvate
CoA 5C) NAD’*
\ NADH+H"
Cco,

Acctyl cocnzyme A

(I)
Oxaloacetic acid
4C)

Citric acid
NADH+' (6C) \\—ey €O
NAD' . NAD’
NADH#HT"
a-ketoglutaric acid
Malic acid (8C)
(4C) CITRIC ACID CYCLE o
Y ,"COI

2 CNAD'
FADH, " > X
FAD® * . Succinic acld ‘C GDP
(4C)

Diagram showing Krebs' cycle

3. %ew UH ¥ TN # _Af@U

30 shed dF
. gre\qaa;ﬂﬁaiﬁ%mésﬁa?éﬂﬁam
|

s IUE had Wifed @I H gl ¢

© UE UREIT B QU e A HhEidn uerdt
(CO, 3R H,0) # sgar &aT &I

qaTa
coA o b NAD®
NADH+H
CO;
THreTsa A
(20)
JFEe TEifeR 3
40) IAq
NADH+H (6C) co,
NAD'
NAD’

NADH+H"

o- IR o

Hifas oo fafew o = (50)
(4C)
co, 4,
FADHQ NAD
NADH+H'
GDP
o) TP
shed Th I gar T

4. Write about ETS.

Ans: The metabolic pathway through which the
electron passes from one carrier to another,
is called the electron transport system (ETS)
and it is present in the inner mitochondrial
membrane.

When the electrons pass from one carrier to
Fa-11 (Sha =) ~—=

another via complex | to IV in the electron
transport chain, they are coupled to ATP
synthase (complex V) for the production of
ATP from ADP and inorganic phosphate.
The number of ATP molecules synthesized
depends on the nature of the electron donor.
Oxidation of one molecule of NADH gives
rise to 3 molecules of ATP, while that of one
molecule of FADH produces 2 molecules of
ATP.

Inter-membrance Inner Mitochondrial Matrix
space membranc =

.
4H <

eresx——mm-ﬁ NAD

Complex I
(Cytochrome be))

Complex Il
Succinate dehydrogenasc)

Succinate

Fumarate

Complex IV

(Cytochrome ¢ oxidase)

ADP + P

\”  opathas ATP

Diagram showing electron transport system (ETS)
§vw & R # o
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TW%%UATP%&H(WWV)@E
I gl maﬁHATPmﬁﬁﬂwsﬁw
am@rwﬁrw%ﬁxamﬁﬁ NADH & Te&
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