CHAPTER - 11

Photosynthesis in Higher Plants
3T UIgUl A YT HAYOT

Points to remember

Grana within the chloroplast are the site for
the light reaction while the dark reaction
occurs in the stroma.

Photosynthesis has two stages - light
reaction and carbon fixation reaction
(DARK REACTION)

In the light reaction, light energy is
absorbed by pigments present in the
antennae and passed to chlorophyll.

After absorbing light, electrons are excited
and transferred through PS Il and PS |
During this process a proton gradient is
created across the thylakoid membrane.

Splitting of water molecules is associated
with PS Il resulting in release of O,
protons and transfer of electrons to PS Il

In the dark reaction, CO, is added by
the enzyme RuBisCO to the 5-carbon
compound RuBP, which is converted into
2 molecules of 3-carbon PGA is then
converted to sugar by the Calvin cycle
and RuBP is regenerated.

During the dark reaction, the ATP and
NADPH synthesized in the light reaction
are used.

RuBisCO also catalyzes a waste
oxygenation reaction at C,, called
photorespiration in plants.

Some tropical plants show a special type
of photosynthesis called the C, pathway.

In C, plants, the first product of CO,
fixation to occur in the mesophyll is a
4-carbon compound.

The Calvin pathway is carried out for
the synthesis of carbohydrates in bundle
sheath cells.
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Multi Optional Questions
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The process of photo-phosphorylation takes
place

a. Chloroplast b. Ribosomes
c. Mitochondria d. Cell wall
PrRIGERIRAeE # gfkar g ¥

a. FARITART b. Js«IAEA

c. HECIHI=sAT d. I @Afca

The main site for dark reaction of
photosynthesis is

a. Stroma. b. Grana
c. Intergrana d. Mitochondria
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a. T b. =T

c. e d. APl
What will be left if chlorophyll is burnt?
a. Magnesium b. Manganese
c. lron d. Sulphur

I FARIP FT STaT AT ST A F=AT FWINM?
a. HeANREHE b. et
c. 3I™RA d. e

Bacteriochlorophyll differs from chlorophyll
'a' in having

Formation of ATP
lonization of water

Excitement of an electron of chlorophyll
by a photon of light.

YT WIAYOT H UgelT TIOT §

a. el Pl RATBT & 58 & Tofehlel Selal
g

b. TG &1 TEA

C. YAl &l HTIAIHIOT

d. YT & Tk BIC GaRT FARIThA & Th

SoIFeiel Pl SccoteT|

a. One pyrrole nucleus W!th one hydrogen 9. Algae and other submerged plants float in
b. One pyrrole nucleus with two hydrogen water during day time and sink at night,
c. One pyrrole nucleus with three hydrogen because
d. One pyrrole nucleus with four hydrogen a. They come up to enjoy some time
FFERAT FARIPe FARIP T F Ao ar & b.  They lose weight at night
a. U ggslelel & ATy Ueh el Al c. They become buoyant due to accumulation
b. @ g & WY T U A of O, as a result of photosynthesis
d. They become light due to food material
c. di gIB3IeT & ATY U USRIl ATTHH accumulation
d. AR g & TTY Uk Aol AR .
. . . darer 3 3 SForee Al R & worw ol #
Solar energy is converted into ATP in Yadtikwa# L I § F4ifE
a. Mitochondria b. Chloroplast a S T F e o & AT g §
c. Ribosome ‘ d. Peroxisome b. I H IAHT aoieT FH & T T
R 3t 1 e 7 aRafad e S & c. T HYAYUT % IRUIAEEET O, & I &
a. HABCPI=saT b. FRICART HROT T 3cCATdeT &1 S &
c. UsaEH d. RdEE d. W aHl AT g @ A gob & o &
In blue-green algae photosynthesis takes 10. Which one of the following pigment does not
place in occur in the chloroplast?
a. Chloroplasts b. Lamellisome a. Carotene b. Xanthophyll
c. Heterocysts d. Carotene c. Chlorophyll 'b' d. Anthocyanin
Are-gRa darer F yarer weAwor ghar @ farafaf@a & ¥ i a1 aois FaRcare & a8t
a. FARITAES b. ANEH IR ST §72
c. gfdTE d. ST a. & b. Siafrer
Conditions necessary for photosynthesis are c. SUULEEC) d. T
a. Light and suitable temperature 11. Start of manufacture of chlorophyll in a plant
b. Chlorophyll and water seedling is stimulated by
c. Carbon dioxide a. Gibberellins b. Indole acetic acid
d. All of the above ¢.  Kinin d. Light
YT WRAYT & AT raea® o ¥ at 3": 3‘F T A FARIfRe F fasor s e
a. 9l 3R 39Yed dIA AT T &2
' 2 a. fo=g b. ggla vfafes vfas
b. FRIfher 3R gr=lr J - R
C. e SSHFASS ' '
d.  Foied g 12. Which pigment is water soluble?
The first step in photosynthesis is a ChIorophyI.I b. Carotene
. c. Anthocyanin d. Xanthophyll
a. Joining of three carbon atoms to form .
glucose FieT W1 Joiw G F gerereher 52
Fa-11 (Sha =) —
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a. FdRIThol b.
c. UwERfAT d.

FNET
S fther

light, water and carbon dioxide

b. Chloroplasts, accessory pigments, visible
light, water and carbon dioxide

13. The rate of photosynthesis does not depend i ) o .
upon. c. Mitochondria, chlorophyll, visible light,
a. Light duration b. Light intensity g chslter a:’md oxygehrI\ il sible liah
. . . oroplasts, chlorophyll, visible light,
C. ng;{ht quality d. Temperature water and carbon dioxide
S Feaor oy i wl farafaf@a & & Fle 91 397 geHl F1 Fa@ reaT
a. W 3raf b, iETT T Cfrera s #ar § o yFe WA & @
C. YRI &I qUMdcdl  d. dATIATT TaTF §?
14. Optimum temperature of photosynthesis is a. SIS, Helds Tlged, T 1Y,
a. 10-15°C b. 20-25°C Al 3R FTG SIS -
° o b. FeRITART Heldeh U'IE_QT T YhIA
. 20-35°C d. 35-50°C. Y ’ '
¢ ) 3R FET SE3EFEES
YA FRAYUT FT FSCAH AAT § c. HEAHEEAT, FARP, TRT R, AT
a. 10-15°C b. 20-25°C 3R 3iTSeT
c. 20-35°C d. 35-50°C. d. FARITAREE, FARIA, 2T YarTer, gt 30T
15. Accumulation of food in assimilatory cells T STEIHTHATSS
results in 18. In maximum plants stomata open during day
a. Increase in the rate of photosynthesis and closed at night. Its exception is
b. Decrease in the rate of photosynthesis a. CAM plants b. C3 plants
c. No effect c. C4 plants d. none
d. May increase or decrease IMFar i AW R A gaa ik ma &
IeATTER FfAFET F e F g9IT ;7 ¥C & o 1 g s ¥
o g & a. CAM gl b. C3 dier
a. TR TRAVT N &3 F Y c. C4dg d. ®IE e
b. YT TLANUT HT &I H HaAT 19. Two pigment system theory of photosynthesis
C. aﬁgngﬁag"r was proposed by or concept of evidence
d. ¢ a1 Uc THhaT ¥ for existence of two photosystems in
’ _ o photosynthesis was given by
16. Generally CO, is not I|m|t|r.19 for hydr.ophyte.s a.  Hil b. Blackmann
a. Mesophytes _plants fix H2S in their c.  Emerson d. Arnon
photosynthesis .
b. These plants also take CO, from water in TN TR amﬁ &Y aviw gorrel) ﬁm “';U;I;
the form of HCO, aant AARUED AT AT AT THRT HRAN
al is not red for thei irat a gwrer yonfaat ¥ wf¥aca ¥ R wew A
C. ucose is not required for their respiration HTUROT fraS <anT & & A2
d. All of the above a. b sdade
IHAIR W CO, egIvrsew & fav difda adt & c. THEH d. 3wt
a. a#““'m'sa Eﬁﬁ% 3T ST HIWT 7 H S 20. The scientist, who proved that bacteria use
) H,S gas and CO; to synthesize carbohydrate,
b. I 9T gt & CO,, HCO, & & & i od is
3 a. Van Niel b. Ruben
c. %T_ﬁa“ ;ausl ¥ fow defenial AT SRR et c. Jean Senebier d. Julius Robert Mayer
d. I ¥ @i ofas, el wfdd fFar & Ssdfan
FEfEE3C F HWWG F F e H,8 37 3k
17. Which of the following best represents CO, &T 39ANT FJ &
e omponents el mre Y o maw b,
photesy | prace? - c. oheT AR d. SferEE e WK
a. Mitochondria, accessory pigments, visible S
21. Stroma in the chloroplasts of higher plant
Fa-11 (Sha =) —

107}



contains

a. Light-independent reaction enzymes.
b. Light-dependent reaction enzymes
c. Ribosomes

d. Chlorophyll

3o 9l & FaRcare & QW g §
a. YHI-FadT gfafshar vasH

b. v fafshar TemsH

c. TssEEA

d. FaRifha

26.

What is/are the function(s) of accessory

pigments?

a. They enable a wider range of wavelength
of incoming light to be utilized for
photosynthesis.

b. They absorb light and transfer the energy
to reaction centre.

c. They protect reaction centre from photo-
oxidation.

d. All of the above
& WIged & FF T &/8?
a. I YHY HANUT & T 3 grelr AT v

22. Which of the following pigment is yellow in . a
colour? Wﬁﬁﬁwﬁ'{—?ﬁmwm
a. Chlorophyll '@ b. Chlorophyll 'b' 1 ?ﬁ;f?ym' o £ ot 5ot
c. Carotene. d. Xanthophyll : AfpT 7 3 eAEaRd w1
feafaf@a # & #1a @ auiw dier @ &1 2 c. SRR g A PR § T
a. FeRIThel ‘T b. wFelRIfther &l g
c. UK c. SANfrer d. IW & g
23. Photosynthetic pigments found in the 27. Half leaf experiment proves that
chloroplasts occur in a. light is essential for photosynthesis.
a. thylakoid membrane b. CO, is essential for photosynthesis.
b.  plastoglobules c. O, is released during photosynthesis.
c. matrix. d. chlorophyll is essential for photosynthesis.
d. None . . I Ied HT TANT Ig g Far &
m#waﬁmmrmmm a. SRRT HRAWOT & AT G AT ¥
b. CO, YeTel YU & AU 39T gl
a. YJIdIss Bieel b, TaRCETASIed z
J—— o A s C. HIRI HRAWOT F G O, foFweretr ¢
N _ d. YR TRANUT & AT FeRIfheT 3TaeTSH B
24. Chlorophyll a occur.s n 28. The experiment material used by Van Neil,
a. all photosynthetic autotrophs to prove that O,, comes out from water was
b. in all higher plants studied on
c. all oxygen liberating autotrophs a. Chlorella
d. all plants except fungi b  Cladophora
FARIPT T 9RIT AT c. purple & green sulphur bacteria
a. g YR YH TN d. blue green algae
b. @l 3T diat A TF Rg #@ § @A % 0, et ¥ Pwad &,
c. T HfeREIolT FFd e ATl TIAS a7 e AN ggFT WA WHA FTOAEAIT
d. ®as H oisey g o e aram
25. Which element is located at the centre of a
the porphyrin ring in chlorophyll? b. m
a. Manganese b. Calcium c. damelr MR & Wow s
c. Magnesium d. Potassium d. afer & dare
FARIMe & R for & g F w7 @1 9 29. The ultimate gain of light reaction is
ua g ar 22 a. ATP & NADPH, b. NADPH,
a. Hee b. FfcmH c. Only ATP d. Only O,
C. #HeRH d. drerRH weeter wfafsar &1 3ifas «mer §
FeTT-11 (Sha =) —=\
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a. ATP & NADPH, b. NADPH, ATP and NADPH, are formed
c. Only ATP d. Only O, O, is released, ATP and NADPH, are
30. Which occurs during the light reaction of form(-?d
photosynthesis? d CO, is absorbed
a. Chlorophyll is produced YHT HAYOT A BlrFAwa gfafrar & ke
b. Water splits to form 2H* & O, a. O, & #iFd gl §
c. CO, is given off as a waste ATP 31X NADPH, & fa#ToT gidr &
d. Sugar is formed from CO, and water 0, & fadAra, ATP 3R NADPH, &7 fa#Tor
WeRTeT HRANUT T gah1er wfafhar & e &l @ e
. 2l
arar 32 d. CO, & 3ENVoT &Il &
a. FARIThel T 3c9IGeT BIdT & 35. Splitting of water in photosynthesis is called
b. urel fysnfaa gt 2H* 3R O, F&rar & a. Dark reaction. b. Photolysis
c. CO, &l 3ufse & &7 & ©is far Jrar § c. Electron transfer d. Phototropism
d. el CO, AR el & F=ie & YT WA F T FT FAEST Fgear §
31. The function of ATP in photosynthesis is the a. 31 wfafsar b. wafaf@T
transfer of energy from the C. SAFCiT TAAROT d. BIRICUsH
a.  Dark reaction to the light reaction 36. What is the first stable intermediate product
b. Light reaction to the dark reaction of photosynthesis?
c. Chloroplasts to mitochondria a. Glucose
d. Mitochondria to chloroplasts b. Formaldehyde
YHIA TIAYT H TET T FRT FoAT HT FTATATAIOT c. Phosphoglyceric acid
3 d. none
a. gerer gfafsar & o svereir gfafsar e
b. 3merelT gfaferar & forw geerer gfafkar 3
c. FaARITART & H|3€|a;u|ir§a| dsh a. 37,!\3,?'\—,{ b. quagg
d. BRI § FeIcaree c. TERTTERE Tlsd. S AE
32. In photosynthesis, hydrogen is transferred 37 which of the following is likely to be the
a. DPN b. DNA in photosynthesis?
c. ATP d. NADP a. a simple sugar b. starch
TSI ROV &, EIZENST Y TP AFAhAT3T c. fat d. protein
¥ sl afafearat & weaRe R S fAmafaf@a & @ 9 a1 a8 ggen gerd @
¢ THTGAT § Y T g T Th1er WAV H FeATar
a. DPN b. DNA g2
c. ATP d. NADP a. TH AERer 9t b, T
33.  Which of the following element is a compo- c. adar d. W
nent of ferredoxin? 38. Bacterial photosynthesis involves
a. Copper b.  Manganese a. PS-l only b. PS-Il only
c. Zinc d. lron c. Both PS-1 & PS-Ild. None of these
oeF 7 o Faw v
a. der b. HreAST
S b. %ael drTa-lI
< d. g c. dwE-1 iR frew-2 gt
34. During the photochemical reaction of d. S ¥ PS FE
photosynthesis .
a O is liberated 39. The first acceptor of electrons from an
' 2 excited chlorophyll molecule of photosystem
Fa-11 (Sha =) —
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Il is 44. Photolysis of each water molecule in light
a. Quinone reaction will yield
b. Cytochrome a. 2 electrons and 4 protons
c. lIron-sulphur protein b. 4 electrons and 3 protons
d. Ferredoxin c. 5 electrons and 2 protons
BRIAEA || § Icdfad FaRfba 307 @ d. 2 electrons and 2 protons
saaelAl 1 ggar wdEar § ° yHIer ARRFAT A YA @ HO[ FT G
a. fFaaer b. @TECIHIA Jrqees “TW'TU?T"” 5
C. NRRA-TeH W d.  hEiaas a. 2 el 3R 4w
40. Assimilatory power refers to b 4 3 Iiul ! ﬁ 39 EU
a. Generation of ATP and NADPH, c. 5gd I;VI ! W ‘ .
b. Reduction of CO, d. 2 Sefci 2
c. Splitting of water 45. NADP is converted into NADPH, in
d. Disintegration of plastids a. Photosystem-|
TafiET T £ afEd @ AT & b. Non-'cycllc photophosphorylation
a. ATP 3R NADPH, & 3curest ¢. Calvin cycle
b CO. &T e d. Photosystem-II
. B .
o uH = deant NADP &' NADPH, # qRafda frar smar &
d. coTEesH @ e a. BICAECH-|
41. Ferredoxin is a component of b.  IR-THIT PITHREBRIGERIA
a. Hill reaction b. Photosystem-I c. qﬁ;ﬁ;:
c. P680 d. Photosystem-Ii d. -l
T frasT ToE 37 46. The electron transport chain of photosynthetic
. b | process is
a: B8O d. '” a. In the stroma of the chloroplast
C. . BleaTeH- .
b. Bound to the thylakoid membranes
42. _Z-sch.eme shows the transfer of electrons c. Present in the outer membrane of the
involving chloroplast
a. Bundle sheath cell d. Present in mitochondria
b. E::I YHRI WRAYF Gfthar At gAwela aRage s@er
C.
d. Both (b) and (C) a W a; ETHT ;f"
Z-AST MfAT SAFEAT F TATATGROT F g2iel b. UTTHIZS BNfecal & ST gam
¥ c. FeRIaRE # Tl Fed § A
a. dgo o Ao b.  PSI d. #AscEiegar # Ao
c. PSl d. @Mt (b) 3R (c)
) ) 47. Formation of ATP in photosynthesis and
43. chhlorc'>p-henyl dimethyl urea (DCMU) respiration is an oxidation process which
a. Inh!b!ts PS-I utilizes the energy from
b ::r;hlints Pil-” st a. cytochromes b. ferredoxin
c. estroy chloroplas o
c. electrons d. carbon dioxide
d. Inhibits oxidative phosphorylation . .
YTl HRAYOT 3R eawar # v 1 fawior v
WTW;WW(DCMU) HrFAIFIoT 9fRaT & S FAT HT 39ANT FICAT &
a. PS-l & ehel a. dsAHH b. Y SifadeT
b. PS-Il ilaafr;al 3 c. SdFeled d. e SE3iFaTss
¢ o (e AT H . 48. Photosystem Il occurs in
JTFATSfEa RGBTSR &l Jehdl
d & a. stroma b. cytochrome
Fa-11 (Sha =) —=




49.

49.

50.

51.

52.

53.

54,

Fa-11 (Sha =)

Cc. grana d.  mitochondrial surface
wrfEeA Il gar

a. T b. @TECIHIA

c. d. #TEceiesdd Ade

Pigment acting as a reaction center during
photosynthesis is

a. carotene b. phytochrome

c. P700 d. cytochrome

TSI WA & NI IfAfhar g & ¥ & &1 55.
FA qIeT qUF §

a. ST b. wIEeRIA

c. P700 d. drscRA
Photosynthetically active radiation is

represented by the range of wavelength of
a. 340-450 nm b. 400-700 nm
c. 500-600 mm d. 400-950 nm

9T WAYH T & AhhT fAfeor &) aeor e
& die g@nr g S §

a. 340-450 TaTH b. 400-700 TaTH >6.
c. 500-600 fA=T d. 400-950 vaATH

NADPH is generated through

a. photosystem |

b. photosystem Il

C. anaerobic respiration

d. glycolysis 57.
NADPH f&@& @Rt 3cqe=1 gler 872

a. weIraEed | b. wieIaEeH I

c. 3aAT @EA  d. TcISHIASEH

Which pigment system is inactivated in red
drop?

a. PS-l and PS-lI b. PS-I

c. PSHI d. None of these

e 95 # Fi @1 aviE a9 Aiewa g #2

a. PS-1 3R PS-I b. PS-l

c. Ps- d. I ¥ HIg @0 58

Which of the following absorb light energy
for photosynthesis?

a. chlorophyll b. Water molecule
c. O, d. RUBP

faf@a & @ FiT @ @edAvor F QAT
YHTeT FaT T NI FIa1 272

a. FaIfther b. STer & 3]
c. O, d. 3R

In C4 plants, Calvin cycle operates in
a. stroma of bundle sheath chloroplasts

b. grana of bundle sheath chloroplasts
c. grana of mesophyll chloroplasts

d. stroma of mesophyll chloroplasts
C4 utut & Sfeaa s wurfoa gxar &

a. 3o MU FARITAEET T TSAT

b. wsa MY FARICET HI e

c. RAMFA FaARICAES HT FaT

d. A FARICATES T TSIAT

In photosystem-1 the first electron acceptor
is

a. cytochrome
b. plastocyanin

c. an iron-sulfur protein
d.

ferredoxin
PrfFeA-1 # ygaT goigcd Fiwdl §
a. dIScIhIA b. TarEer AT

C. ?—ﬁ%’-ﬂv%! SIraE! d. wEifead

Oxygenic photosynthesis occurs in

a. Oscillatoria b. Rhodospirillum
c. Chlorobium d. Chromatium
srFdeifaE yerer geawor @ar §

a. 3if@ceifRar b. W3 aRes

c. FARISIH d. wmEAfcIH

Cyclic photophosphorylation results in the
formation of

a. ATP and NADPH

b. ATP, NADPH and O,
c. ATP

d. NADPH

TR FRIGRRRRE & IRomATawT aoar §
a. TIUr iR TaAvSdea

b. T, waTSdtT AR O,
c. T
d. TSI

P700 is so named because

a. It is 700 times more efficient than 13
other pigment molecules

b. Its absorption and action spectra show
peaks at 700 nm.

c. It is rendered ineffective at wavelengths
above 700 nm.

d. It is a unit consisting of 700 chlorophyll
molecules.

P700 &1 ATH SHfAT @I AT § FAIfH

a. II'E»'133-1FJE|'UﬁT=F3-TUI3ﬁEﬁT§T~IF|Tﬁ7OO
T[T 38 el &




b. T JaAVOT 3R fohar Teer 700 TATH
R WA f@rar g1

c. Ig 700 vATH ¥ 38 d@T S8F W ATATEr
g ST Bl

d. g 700 FEARIMber 3T & TN T SHE B

C4 qier fFas g qiw I 872

a. had IfAAT
b. ad HlHhic
c. Hhad feederasr

d. THhaeaT o 3R CeaemaEr ot

59. Number of chlorophyll molecules present in 64. In dark reaction. first reaction is the
a quantasome is ) Carboxvlat ’ b D boxvlati
4 250-300 b 300-350 a. Da; (;xy atlon. d. Decar_ oxy ation
c.  350-400 d. 400-450 C. ehy rogenatlc?n . eamination
SE——S R sorat & @ el yfafrar & ggel wfaferar gt &
B ° a. raifFaererd b. fSwrefagerersT
a. 250-300 b. 300-350 c. SmgsEEer  d. SfEeee
c. 350-400 d. 400-450 65. Which one of the following have a high CO,
. -t
60. In photosynthesis, splitting of water takes compensation points
a. cyclic photophosphorylation c. C, plants d.  Alpine herbs
b. oxidative phosphorylation farafaf@a & & fFasd 3=w co, afaqft g
c. noncyclic photophosphorylation 7
d. calvin cycle. a. C,d b. C, dig y
Y1 HRAYOT H S T AT @ § c. C,Ma d. e St-get
a. THIT BIETBIEPRISAR 66. Photorespiration in C, Plants starts from
b. 3ffeaRfed BrERieeoT a. Phosphoglycerate b. Glycerate
c. INTHT FRIGERERISRIA c. Glycine d. Phosphoglycolate
d. *feas T C, ulul F yarer egwa URH gar
61. Which of the following is C4 plants? a. BRI b.  Fewte
a. Maize b. Sugarcane c. TaATgHE d. BERIASHAT
c. both d. none 67. What is called "Warburg's effect" on
. is ?
frfafae & @ @i @1 C4 et 2 P“°“L’synthes'sf- e 0 0. suony
a  HEET b T : I_ow rate of process CIue to CE)supp yI
¢ Both d. FS gt . Low rate of process due to , supply
c. Both (a) & (b)
62. C4 plants are adapted to d. None of the above
a. Hot and dry climate ' . ;
b. Temperate climate ) T Al i T AT gl
c. Cold and dry climate ' S A
d. Hot and hurﬁid climate & O, A = A
' : b.  CO, 3mqfel & FHROT Ffshar v FA T
C4 9l 3o & & c. @ (a) 3R (b)
a. IH T Yeh SleAy d s @ S o
b. g:ms > 68. Photorespiration is favored by
c ot 3 ::_T? > a. Low light intensity
d. K b. Low O, and high CO,
63. C4 plants are found among c. Low temperature
a. Only gramineae d. High O,, and Low CO,
b Only monocot PERRR F THg R S ¥
Z' an'y dicot | s a. &H Ve A daar
onocots as well as dicots
b. % O, 3R 3= CO,
Fa-11 (Sha =) —=




C. hH dMYHIT

P FreifFTersT T 3TART WA §

d. 3= O, 3R fawT CO, 73. Under normal field conditions, which one is
69. C,-cycle is also known as the limiting factor in photosynthesis?
a. Glycolate cycle  b. Calvin cycle a. CO, b. Light
c. Kreb's cycle d. TCA-cycle c. Water d. None of these
C,a% & aF & oft Sl v ¥ Ay & Rufadl &, gemer w@edver # difAa
l?
a. JdSdlde THh b. %fead T® '”""C? w1 §? b s
c. ¥F F TF d. &drv-aw a. 2 : , ,
) o c. Umel d. &IH & FIS AT
70. Compensation point is » o )
a. Where neither photosynthesis  nor 74. The spe.cmc characteristic of C,-plants is
respiration takes place. a. bulliform cells
b. When the rate of photosynthesis is equal b. isobilateral leaf
to the rate of respiration. c. Kranz anatomy
c. When all the food synthesized in d. parallel veins configuration
photosynthes'ls remains in use. c, et £ Rfrse Rrervar &
d. \|:/>\|/2r?tr']s t:g;sls enough water to meet the a aﬁqur RIS
> ' b. waﬁ—m's' TedT
3T ﬁga’r e c. & wATeHh
a. ?a%;;{ ST FEATOT Il & aa d. AR BRT faward
b. 3§ YTl HANUT $r &7 29geT dr eT & /5. Stomata of CAM plants
T BT gl a. never open.
C. SId I HRAWOT H HRANT HYUT &HisfeT b. are always open.
39T A T g c. open during the day and close at night
d. 9 9 I IMTRASRANT F QW A & AT d. open during the night and close during
gITed 9rer gl the day.
71. PEPCO is associated with CAM ulerf &1 Tor
a. CAM plants b. C, plants a. el & Gorar
]
c. C, plants d. None of these b. gAm Ejﬁ wEa &
PEPCO fFa& waftrar 27 c. o & gorar & 3R Td A ¢ g S Bl
a. CAM dier b. @ 3dle d. Id & godr & AR A & ¢ & S &l
c. d@r4de d. sAH ¥ $g FqE 76. First CO, acceptor in C, plants is
72. CAM plants differ from C, plants in that a. PGA b. PEP
a. carbon dioxide is stored as malic acid. c. RuBP d. OAA
b. photosynthesis can occur at night in these C, qlet & ggar co, F&ar &
plants a. PGA b. PEP
c. their stomata clgse_ during periods that c. RuBP d. OAA
favour photorespiration.
d. they use PEP carboxylase to fix carbon 77. T.he reactions of the Qalvm cycle are not
dioxide. directly dependent on light, but they usually
) . do not occur at night. Why?
CAM di&r C, dier & ﬁ-’lFrlu g 8, 3w . a. Night is often too cold for these reactions
a. e SIE3IFAISS H Hideh TS & &7 A to occur
SR ,i =T %.I b. CO, concentration at night is too high for
SRR TREINOT AT H ?f Hehel & these reactions to occur.
T 38 A & gNIeT &g &1 SI1d & Sl Sehrr c. Plants usually open their stomata at night.
A F Stpet selld] el d. Calvin cycle is dependent on the products
d. H?ITS‘I?-T ggm ﬁ ﬁ?ﬂ W 3? ﬁv of ||ght reaction.
Fa-11 (Sha =) —=




Ffeaer o aﬁruﬁmrtr‘”mﬁmrwﬁrﬂ'raﬁ

AfFT T IHAGR W Td & T < &
gfed g & fow g

c

s;rq%él—mﬁasaﬁamasﬁvmﬁ

C. ?ﬁﬁmmﬁ%@mﬁmaﬁ
|

d. §F &1 Jher qitl 3R St & v Felr
F 3ifa & ¥

Multi Optional Questions

CO, &1 Figar sga 3o g B ggdhfedsd Tl HT 3ca?
c. cﬁ?fr AR R S F I Y G & >
d. *feasd o e GAfkar & 3cqer w1 a2 a 3 a 4 b 5 b
Ik &1 6 b 7 d 8 d 9 ¢ 10 d
11 d 12 ¢ 13 a 14 ¢ 15 b
78. Calvin cycle takes place 16 b 17 d 18 a 19 ¢ 20 a
a. only in monocots and dicots. 21 a 22 d 23 a 24 ¢ 25 ¢
b. in C3 p|ants Only_ 26 d 27 b 28 c 29 a 30 b
. 31 b 32 d 33 d 34 b 35 b
¢. in C, plants only. 36c 37a 38 a 39a 40 a
d. in all photosynthetic plants 41 b 42 d 43 b 44 d 45 b
Ffcad 9% alar ¢ 46 b 47 ¢ 48 ¢ 49 ¢ 50 b
Srarer eI 7 51 a 52 ¢ 53 a 54 a 55 ¢
@ ﬁ‘m Sfadtor 566a 5/ c 58 b 59a 60 c
b. &aw C, e 61 c 62 a 63 d 64a 65 b
C. @dd C, Tolic # 66 d 67 a 68 d 69 a 70 b
d. G yerer oW diel 7 71 ¢ 72 a 73 a 74¢ 75 d
79. In a chloroplast the highest no. of protons 76 b 7. d 78 d 79b 80 a
are found in GROUP - B (®Hg -9)
L\
a. Stroma
b. Lumen of thylakoids Very Short Answer Questions
c. Inter membrane space. Wierg eadiw goe
d. Antennae complex 2
FaRICARE A ScaaA GEAT A AT g s & 1. Which is the most important limiting factor
a. TAAT in photosynthesis?
b. ATTATRIZIH F HA Ans: Carbon dioxide (CO,)
c. 3R ol AT YHT HIAYUT H FIeT-HT Fq@ Ageaqul HATHRT
d. U FiEceEd FRF 87
80. Contribution of Ingen-Housz in elucidation of 39%: e SIE3TFAES (CO,)
process of photosynthesis is that 2.  What is the first stable product formed in
a. Only green parts of plants exposed to the C, cycle?
light can convert foul air (CO,) into pure  aAps: Oxaloacetic acid.
air (0O,).
b. green plants convert light energy into §’7 TF A I AT TEA AL IS -
chemical energy
c. plants have the capacity to purify foul air. ELISE IR RN EICC I T
d. sunlight is the ultimate source of energy 3.  Which element is present in chlorophyll?
for plants and animals Ans: Mg
YHTA-HRAYUT T GRFAT Y FIC FA A FolaA- FARIRE & F-87 deT BT 22
T3S & ANE ¢ s M
a. I % GO F T ey el F FqTw o O
AT &Y IET gar (CO,) & q€ gar (O,) T 4. Name the reaction center of PSI and PS Il
Jeo T & Ans: P700 and P680
b. T W uErr FAT H T@AASG For H
. PSI PS Il & HT ATH
Rt T ¥ aor sfaferar &g TABT
Fa-11 (Sha =) ~—
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P700 and P680

Write one physical characteristic of C, plants.

o

Ans: Kranz type anatomy in leaves.

C, dlul #1 wF arlifF wwator Af@T |
gfcadl # ool YHR AR

In which part of chlorophyll does the optical
reaction of photosynthesis take place?

o

Ans: In Grana

YT HRAYT S YHIfAF AAFar e a9 &
fra smer A gt 82

P H|

7. Which is the first CO, acceptor in C, plants?
Ans: Ribulose-1,5-bisphosphate

C, 9rgdl # 9gaT CO, & FieT ghar § ?

Ribulose-1,5-bisphosphate

%

Which element is necessary for photolysis
of water?

Ans:
8. o ¥ YHI JUUSH & AT FliF9-9T1 dca 39T+

g7
el |

Define photosynthesis.

Manganese.

©

Ans: Photosynthesis is a biochemical process in
which organic compounds (carbohydrates) are
synthesized by green plants from the inorganic
raw materials (H,O and CO,) in presence of
light and chlorophyll pigments. O, is evolved

as a by-product.

9. YT HANUT & qReRa F{|

UhIT TRAYUT Ush oid (O 9fshar g

ST g 3R FARI guie i 3ufeafa &

Heprafelds wed A (H,0 3R CO,) & g uiuf

CaNT FEfash Aifdlel (FTalgrsge) H HWWOT

S?ngm%m U&h 39-3c91C & &9 7 ffad
|

10. Write factors that affect photosynthesis.
Ans:

F. T FNb-
i. IRTET ii. hIeeT SISITFATSS ii. dATIHTT
iv. 9T v. 3iferdiele
df. 3RS FRH-
i. FARIST FHIA i, Tt HT 3y
jii. TedT R TT=T
GROUP - C (&g -¥)

Short Answer Questions

GEEGLNLRAG

1. In C, plants photorespiration does not occur.
why?

AnsL In C, plants photorespiration does not occur.
This is because they have a mechanism that
increases the concentration of CO, at the
enzyme site. The RuBisCO functions as a
carboxylase minimizing the oxygenase activity.

C, ulei & wwrer eqw@er At g RiFA?
I C, it & yerer eqwe AL @ar ¥ v safew
%m’rﬁ:ﬁwwm%sﬁmw

W CO, & Higar & Fgiar &l RuBisCO THh
FIEFAIT & &7 7 T T & S St

A A FH FaT g

2. Write about Significance of Photosynthesis

Ans: Significance of Photosynthesis- Photosynthesis
is a vital process for life on earth as it is
the only process, that links the physical and
biological world by conversion of solar energy
into organic matter, which makes up bulk of
the dry matter of any organism.

Presence of O, in the atmosphere is also an
outcome of photosynthesis. This oxygen is
helpful to living organisms in two ways:

(1) Oxidative breakdown of organic food
matter (respiration).

(i)  Making ozone (O,) in outer layer of
atmosphere which helps in stopping the
highly destructive UV rays.

Factors affecting Photosynthesis—Two Factors 5 gerer weawor & #gea & I & g

a. External Factors- I WHT WRANUT FT Aged- YA LOITOT gl oY
i. Light ii.CO, ii. Temperature et & fIT Tk Heeaqul UHAT § IR T8
iv. Water v.Oxygen UHATT TR &, S BN Fol B FEAS gard &

b. Internal Factors- %:'itmaiiimma:ﬁa'sna”ila;agw Sifaw il sﬁ'lgzi
i. Chlorophyll content ii. Age of leaf a7 B [P GCT T ST
i leaf anatomy argFse & O, &1 3ufeufy off wabrer weawoT &

1T HAAYUT &) IHIAT A aTd RS Q@0 gRome g1 Ig 3o sifad sfar & foav ar

3AT; TR TRAVUT T THTAT il dTol HReh- THER § FETF &
Fa-11 (Sha =) —




(1) Jfew @y werd () @1 JeFdEsia

Te|

(i)  argHse @ SN WA H Sl (O,) Tt
ST e R UV fol @ e
# HAcg LT gl

3. Draw diagram of ATP synthesis through
chemiosmosis

Ans.

Stroma (low H)

|||||||||

Thylakoid
membranc

Diagram showing ATP synthesis through chemiosmosis

3. ARy F Aregda ¥ it @RAwor @
ING TATT
e,

FIAATATAY & ATCIT T TG FWN0T &1 =T

4. Draw diagrammatic = representation of
an electron micrograph of a section of
chloroplast.

Ans.

Fa-11 (Sha =)

light-dependent.

Outer membrane

Inner membrane

Stromal lamella

Stroma

Y ~————Ribosomes

Starch granule

t
Lipid drople

Diagrammatic representation of an electron micrograph of a section of
chloroplast

4, FARITARE & UF WS F STl ASHIATE I
IR AwIor F10|

f wEfre 1 98
SO GaueEl o g fEwrn mn BRa s Y wE B SNE TR

5. What is photorespiration?

Ans. In C, plants some O, does bind to RuBisCO,
and hence CO, fixation is decreased. Here
the RuBP instead of being converted to 2
molecules of PGA binds with O, to form
one molecule of phosphoglycerate and
phosphoglycolate (2 Carbon) in a pathway
called photorespiration.

I eTGHT FIT &7

C, dl & % O, RuBisCO & swar g, 3R
sﬂﬁmco ° eyliaRoT FH @ o B T
ma;msﬁﬁé?zmﬁﬁqmﬁﬁmﬁ
I O, F TIY SIZHT T ATHE
F BRERFEEE 3 BRI (2 )

& e 3797 1 AT T
GROUP - D (&g )

o

Long Answer Type Questions

& 3eddT wee

1. Describe about cyclic and
photophosphorylation.

non cyclic

A. Cyclic Photophosphorylation
It is a process of photophosphorylation in




Fa-11 (Sha =)

which an electron expelled by the excited
photocentre is returned to it after passing
through a series of electron carriers. It is
performed by photosystem | only. After
losing the electron, the photocentre becomes
oxidised.

The expelled electron passes through a series
of carriers including P, chlorophyll molecule,
plastoquinone (PQ), FeS complex, ferredoxin,
cyt b, cyt f and plastocyanin before returning
to photocentre.

Photosystem I

@
transport

<

3
§
<

system

Chlorophyll
P 700

Diagram showing Cyclic Photophosphorylation

B. Noncyclic Photophosphorylation

It is the process of photophosphorylation in
which the electron expelled by the excited
photocentre does not return to it.

It is carried out in collaboration of both
photosystem | and II. Electron released during
photolysis of water is picked up by photocentre
of PS Il called P,

The electron is extruded out when the
photocentre absorbs light energy P, . It passes
through a series of electron carriers, PQ,
Cyt-b, Cyt-f, FeS complex and plastocyanin.
* While passing over cytochrome complex,

the electron loses sufficient energy for the
synthesis of ATP.

e The electron is handed over to photocentre
P, of PS | by plastocyanin.

700

e This is called Z scheme due to its
characteristic zig-zag shape based on
redox potential of different electron carriers.

Photosystem II Photosystem I
| [ |

@ Gy € Daom
e
ADP+(P  ATPA\

L

system

Y

LHC P

LHC P

68|
H20 —» 2e°+ 2H* + (O]

Diagram showing Noncyclic Photophosphorylation

1. o 3R IR Ih eRIeReREATT F a7
gouieT 3|

3ccR- A TR BICTHITHRISRI: Tg§ BICIhEbhRIS
I Uh uishar § O 3cdfald Bledie gann
fAsHTad T Soldcld Solacld dlgehl ol U
Gl § ToRel & &G dT9d 3T Sl gl
?mmﬁmlmm%mm
I
SHPT WU P, THRI & Th Hleld H

3TTMAT Ik Th Soldglel fohleldl & Soldgidd
Glel & d1g Bleie Jiediehd g e gl

fAshf@d gageld Bledelr W dled ¥ g
P700 FeRIhel 3U], CToRelFaadd  (PQ),
FeS #hrcaed, heiead, Cth Cyt-F 3R
TR A argshl I Th HEeT &

ISR &
FrRIfERH |
® (%

%

x

2

\
GO

ThIT BICIBIEDRISeRA & T
B. IR T BICIBIERRISHAA : Tg BICTHIEhRIS T




Ans:

Fa-11 (Sha =)

T 9fohaT & TE#H 3cdfold BICRIeY GaRT fesariad
FoFglel arId A8 31T |
Ig wreIfaEeH | AR 1 g & dgder 9 fhar
ST g1 ¢ Ul & wefaffd F ek Hdee
T gerdrelel & PS |l & Bleie 5@ P, el
SJATAT 8, GaRT 3817 ST gl
S HICIHEY ThIeT Fall &l JaM™T ar g ar
Soldgiel dTgY fshel ST &1 TG SoldFcie dTgahl
T TH HTUA F G IRl & - PQ, Cyt-b,
Cytf, Fes aireaag 3R cereeramafssT|
TISCHIH HIFCAFH F TR HAT, Feloclel
gﬁd’r%méw%ﬁvw‘mﬁﬁ@’ram
I
Solacled HI CaRCAfAd gaRT PS | &
BRI P, & dfT feam sar §|

%WW@WW%
HUR W @ fafdse forer-sier anpfa &

FROT 38 Z Il gl ST gl
FRIEET 1

HIRIEEA |

et Pg,
H20 —» 2e"+ 2H* + (O]

I TR BIEBIEERIGAR HI O

Write about Calvin cycle.

Calvin Cycle- Carbon dioxide fixation in
the presence of ATP and NADPH, and its
conversion to glucose, through a series of
reaction, catalysed by specific enzymes, is
termed as Calvin cycle.

Calvin cycle or photosynthetic carbon
reduction cycle is divided into the following
three phases:

(i) Carboxylation: In this phase, CO,
combines with its acceptor RuBP (Ribulose
1, 5-bisphosphate) with the help of enzyme
RuBisCO. It results in the formation of two
molecules of 3-PGA (phosphoglyceric acid),
the first stable product.

(ii) Glycolytic reversal: The processes involved

2.
390 Ffeass I ATP 3R NADPH & 3ufeafa &

in this step are reversal of the processes found
in the steps during glycolysis of respiration.
Here, the 3-PGA is reduced to produce
glyceraldehyde-3-phosphate, a key product
used in synthesis of both carbohydrates and
fats.

(iii) Regeneration of RuBP: It involves a
series of reactions which result in formation
of carbon acceptor RuBP and make it ready
to accept another molecule of CO,.

Overall reaction of C, cycle:
6RuBP + 6CO, + 18ATP + 12NADPH—----- >
6RuBP + C.H, O, + 18 ADP + 18Pi + 12NADP

6 1276

Atmosphere

Sucrose, starch
Diagram showing Calvin cycle

Ffead a5 & R # @

FIeaT SB3FASs ERieoT 3 fAfkse vagaT
caRT AR gfafshansit & vk y@er & aAreasd
ﬁm?aﬁmwﬁﬁﬁwm
ST gl

Fiedsl T AT YhIel TV hided sheldl Tsh i
Fafaf@a e ot § R[afea v = &

(i) wEffFgaee: sg@ wor #, CO, UBH
RuBisCO &I #eg & 39 ¥l RuBP
(TSgeltsT 1, 5-[EhIEthe) & @Y F3 ST %‘I sh
qRUTFEaET 3-PGA ( tfAg) & ar
O] el §, S Ugelm [ 3curg B

(i) TS IHAT: 39 WO # enfAer
gfshdIU T & TATSHIGSIAT & GRIT TN

H 91§ S arelr Ufshansii &I 3chaAuT &1 Ig,
3-PGA & Ferauifcsgss-3-wlethe & 3care




Ans:

v

A & fow & fhar arar §, St FEfsse 3R
AT AT & FAYUT H IATeT fHAT AT aTell Teh
Y@ 3G ¢

(iii) RuBP T Yefsietel: 38 Yiafsharsit &1 v
m%mgﬁr%mqﬁwmqaﬂéa
Tl RUBP aefal & 3R aI8 CO, & gy 3]
F TFR S F T AR v B

C, I H wHy gfafsam:
6RuBP + 6CO, + 18ATP + 12NADPH---—-->
6RuBP + C,H,,0, + 18 ADP + 18Pi + 12NADP

6 '1276
Araraor
A1, 5- €0, +H,0

Eacic ot

\

®

3-wienifiTate

— @it
4@/ \
TSt
l Ed + TATSTdT
ey, W

Ffead I& & gafar =y

Describe Hatch Slack or C, cycle.
Hatch Slack Pathway or C, Cycle

This pathway was first reported in members
of family Gramineae (grasses) like sugarcane,
maize, sorghum, etc., (tropical grasses) but
later on in other sub-tropical plants also like
Atriplex and Amaranthus.

These C4 plants have a characteristic leaf

OAA is reduced to malic acid or transaminated
to form aspartic acid.

Transport

Malic acid or aspartic acid is translocated to
bundle sheath cells, where it is decarboxylated
(and deaminated) to form pyruvate and carbon
dioxide.

Malic acid + NADP+.---------—--- -> Pyruvic
acid + CO, + NADPH Alanine + OAA

Final fixation

Carbon dioxide released in bundle sheath
cells is then fixed through Calvin cycle.
Hence, RuBP is secondary acceptor of
carbon dioxide in C, plants.

Regeneration of PEP

Pyruvate and PEP formed in bundle
sheath cells are sent back to mesophyll
cells, where PEP is regenerated, using
ATP.

Atmospheric CO,

Mesophyll
(‘(‘"

(7

Plasma
membrane

Cell wall

HCOy' Phosphocnol

| pyruvate
| Regeneration I

C,4 acid C; acid
4

I Transport I

Plasmo-
desmata
Bundle |
sheath

| cell

ITr;msporl I

4

Fixation by
Calvin cycle

1

co,

+
Decarboxylation C; acid

Diagram showing Hatch Slack Pathway

anatomy called kranz anatomy. 3. ¥ ¥ AW C, IF F v F
Steps of C, cycle IW: ¥ ?1: g 41 C, T
Initial fixation T® T Tl AN aRIR () @
_ , Ieadl, FAFHI, SR, e (FURfeadha ard) &

Phosphoenol pyruvate or PEP combines with Fergt & RO Far o= o1, AfFeT 91 7 3
carbon dioxide, in presence of PEPcase to sqsurs e alet S thcaew 3w tauw
form oxaloacetic acid (OAA). F off e fnar T aml

Carlfo?})/lase Sol C gler & ver 3fAse gedy fr qiReE AT
PEP + CO, + H,0 OAA +H,PO, A & TR shleal AT T el B

FaT-11 (Sha =) —
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C, I & =T

IRfAe AR

BRI 9ig&de a1 PEP, Wgdha fr
3qRUfa & S IE3ieaEs & Ay fHaet
JfFaTeiviafies s (OAA) S=TaT Bl

RIEEl

PEP +CO, + H,0 P, AN 11 PO,

OAA &I #fde Tils & geram ST § a1 vguRiesH
tfAs g9 & v graefAace Far Srar gl
Tfage

#Afos s a1 vgurfes ©wfds & ssa Nty
PRGN F TAAART Far Sar &, g7 I8
ggede 3R dEA IEAHFEES §A F fow
fEiFgaes (IR AufAARs) 8 Bl

A tfAS + NADP+.---oemmmeeeeeev ->
tf@s + CO, + NADPH Tafaal + OAA

sifasr fAufiRor

m’sﬂsﬂﬁv RuBP C, dieaf & e
g{gmsgasraﬁ?hwﬁ%—cﬁ%l

A F1 gerstersr

g5 MY FIRNFHT F g dqrel ISFAC
AR Il &1 AAfha st 7 aow
AT fear Srar §, ST T T 3UAT dleh
di$h it gesittad famar S gl

T Toldh T @ g2t






