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MAIN TOPIC

GfE @ ATP @7 ot

DNA @32 RNA-G7 ARFE Sommeta afh 2 wicefw | «@ft @6 MR@e @ @3
A +{f> IS AcES N @ Ie 2@ tofF =W wifait 1 epfeEitE wgw s
TRGE @36, ¥ a2 foab s /el abfe &9 Ie 2@ IAEE SifeEihe
TATAETS (AMP), WfCEI TE3FAE0 (ADP) @32 WS GZTAcEs (ATP) 0w
I GOIF T J& IACo 3@ (AF ¥fe re =1 3 [Kfeam 9w wierRiReEms
(phosphorylation) | SIRE @31 Reidte afgam, s @+ [&ftzs 2@ *ife @@ 7@ @
W3 fafEae 9 fewiEREEr (dephosphorylation) | @<, &fs e ATP Q9 &R
TAEG e 7.3 RemEa (2 30.55 [FeEge) wife &l iece 2itd |

QN (@ AR AR e 2, @12 TEe (A0 [ *fS 1 TAERIRETIE M 9Kk
G2 ©el 73 Gl (@Ol ¢l ATP Lofd 21 *ifed atae 20 o O] ©ite | ©Ihee AW
@ *fe @ aRE @ @t @ @@ @ [EieEE iR ATP #fE o S A @3e
A WP o [ e a6 1 & ATP-(F O oy tegal’ A =i
Jai' (Biological coin or energy coin) &1 27 |
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ACETFATETY (Photosynthesis)

e Sfema gFfe wwreeld [AHE 2e @ 97 it Tefgfore IR wE-wwiEe (C0,)
@32 HAIf (AT FIARIBCGE [l PGS AWy (ol TR | 7S Sfem FIA1212080 G 2w
toft 2eTE @ AT AETFARETD (Photosynthesis) @1 281 @3 afeaw @it =ife
IRF *fere Fodse 2301

HCEAFALTETOR T AR SAFINSTA = (FICAINR, S, 2fif @92 FE T2 TIHI3T |
ACEAFARE G te) IPREE (biochemical) Rie, @ agws:

e
6CO, + 12H,0 > CgH1,0¢ + 60, + 6H,0
@R

SfTord (NIRRT B ACTeoeceEe dfae g4 B 1 e e Tfen Wb (A0F e ML
A e I AR TR B @IEEes (el 43R EONGH 91 ATHEE G IR
(T €0, 2T I, A @EfF Bga @RS iz | T@e Efew ~ifrs wdrgs co, azd
A AYNGE 0.03% @R A 0.3% CO, R, SR TeTer Sew ACEPALEAER T e
Tfew (A @

5@ 4.02; ACATACETA
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ST @32 A ACEFIREICET Toiers @1y (by-product) | 4t @36 wRe-Rergd afa
(oxidation-reduction process) | @ &fem H,0 @ifie 23 «a2 €0, e 23|

ALY elfera

1905 A 3RS ¥ogm FIF0H (Blackman) @ af@aE 9o =i s F@= 1 *1™
v = aEsed 7 (Light dependent phase) @3¢ i@ fF=wer® <= (Light
independent phase) |

@ 4.03: @< “[qdz I GO
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e #% (Light dependent phase)

RO AR & @i weifFe | @ E et apREe wfere @eeiie 221 9
dfem ATP  (fewiP@  Gieeees), NADPH (Refre  fifbamize  epefm
TS EOI3T ToH0) @2 HY (2CGCTT T A (2B) TRAF 21 93 Fele =&
ATP-93 S Jfwes =31 @3 R @il wwmgsd o i 3@ @l o
SRR (@6 (photon) (*IRe I @R IAFS (FIoA (AT *S F6q F3 ADP
(HCEAIRT ©igoTEt) wied T0 (Pi = inorganic phosphate)-a3 it fifere 2@
ATP tofd F@1 ATP (ot U2 df@aIE TEREERIRERT (photophosphorylation)
qCeT

e
ADP + Pi > ATP

e

TEF @ (@efEeEe AR« Reftre 2w afseey, 2=@ee e ¢ FETes Ten
21 @ AfFeS A" FOENEE™ (photolysis) <@ =31

e A ® A 9 wF | 1w (Light independent phase 3t dark
phase)

AR TR0 1 SR o d@e #te 1, Ot AR SHAfgfsres 2 afew vers
CH | AYNGER CO, AGHE NG WA (@I 2t 36| & »Rfe e ATP, NADPH
q HY @3 AR Qe FReers 1w o, ofe ww siRRes ARas 21 9w
Tfem €O, Remses foqf sifevie *qre w1 2@ C1et 2R WO bF, b 8 HS b
G2 (@RI GfTe e A1 CAM aifel |

FIEfeq & A C; AfS#2 (Calvin cycle I C; cycle): CO, TBFAET @ ST
SREAER FANPACE FAGA (T 8 P 5@ Al HLCHCA Fyfeifon] b @l 27 | Fieries
ST @ IIREHEE G 1961 A @@ S7HE A afssied Sfem @2 efgam w4 tofd =7
@32 22N P omief 3-FEARHE TorwizmiEe abie I 3 e Sfencs e C, Sfew |
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[0
H,0 co,
NADP+
/ fDE. N
W a an?mmma /
((( 5 ATP /
NADPH
(ST ﬁ@sm
@ER)
0, e

5@ 4.04: C; SREW AT o 49 — AEBTOT /W 8 FEAfoT b

(i) B 8 F=F 5& I C, A2 (Hatch and Slack cycle 3t C, cycle): wwgaR et
M.D. Hatch € C.R. Slack (1966 7t) €O, e @ «Ffo afsoia wifiss w1 @3
fSoited 2 R Wi TN 4 FEAREE aHET ofifbe e o3, e ¢, oifesie I

C, S6 U2 ALY PG ¢ FF b Gk Jelfed b& 2IfApifere zte @l A1 €, Sfema
QIR C,, Tfe FAFHCEACR 2 Q@ @32 T Frele (@ | AIFIS P8I, @R, Tl
qeTSTel ©fgw, AT T, SHNA™ (Amaranthus-SisiEg) e Efew «ifapifers 221
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HICARPHLCHT G Gt

MO (FIRIRFE AR AL AR AR TR T IR, IR GG
FERR GRS g2 FAOO AT ST (PIEIAPE W8 @ AT GhL O g
FALED AT W1 T (PIAAPE 4R (FRAACET Tome e qEE Tow
AEAPALCETCER 2T TOLAT | AR ol T I & (FAAEoF [foq Some
we @2 opd A AT zeq AT | W (@I 49 @ A @i A
GIETIZCN WOI (AR (AT G2 SCETDALCET I A |

FACAFALETC TR gt

AEAFALCET Af TR A e AN AT @2 €0, @AF Al ST T TS
*fee T @il | TS (@I JfErs aeiared T | N den’ “uad O 77,
CO, *TOF TOBR &AT* FACS “AIF IR AW AFeFA9 a2 IR | 8 AR @R =t
AT, ©F GfS ARG 2 AR A /T 2/ |1 TRE Qe Ififera a1, G,
A R (A TAAGFCO3 AT Ot 2 | A& [N 2o WS ANCEIBHALCEIA
e 27 11 @3 [ Jr e Qe SAfase AT AEEHACEIER TS @0 AN G
IR AT TfEF @ (T Ao fTead eIz 78 @ AW, (FIEIE SeoAme FW
Y FE ACASACEHICET A8 I I AGEIS 400 nm (WF 480nm €2 680nm
(TTARBR) ST RENR TS FAEFATHITY AW ©Te 27 |
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ACAFACHIC AORF

(a) ATT ORTTR

(i) STET: SACETEACHRS AT AR TG AN 1 A @32 €O, (AT A LoF Ty
graer *es T W | AT (Peaifee sjfEre wexiaRe F6 | FENE dea? Had
TS 7, €O, AoR OBE &R FAO 2F G AW dFeIFA Hazd I | g Are
@GP S 0T, SF | A 2 ACEFRET 2f i J7ze 21 F9F SAEadifed
A, qET, IR G2 (@@ Ao AENFREI O 21 R QT W TS
NPT O 27 o

(i) T TR-IFRE: I TIZ-THZT BIC! AT Af T 50 =g 911 @ effewy @
AW 2FT W O I TIR-IHIT RG22 A | AHEE e TIR- {300
A 0.03 O, T8 @ afm Tfew oval ¥F T T I TIR-AFRT IRIT FACS
STH | ©12 INSTT T CIR-AHIZ0CH it I #1ST AN AN @A ACATACETCE
AfATNe (JACT AR | OF FIET TR-AF30eA AN 47 @ @ @@ (I oMo (@onfee
Bofe (FICTe TFRe (AT AW YR “UFd I A NCASIHLCETCE T S A |

(iil) StoE: TRee wfe 8 Som@ (0° CEtE @3 FRRIR) @3 9fs TH SieEn
(45° CEPRIGE Totd) @ odfe veices =it a1l e afea & fafve
(optimum) SFI@l 2CET 22° ETERTIN (ACF 35° CTEPTG G S&s@l | 22° EEPRIGR
N 9l 35° CEIPTAICE (@ 20 FAEFALTHACR 2F FCT I |

(iv) 2N e afeaR < ke Swaey €0, ¢ RERed &« awem HY
(FBCGTTE @) 2N (ATF QT AR qife 20 AaaEd TRIEIEe Hife A 95 99
TR AR FCE AP (AF €O, T AT =1 Wfofae Al «Gfod Fe1 ITeiEE
Aol A8 2@ ACETACEIT AL 20O #A1CF |
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(v) SfEeE:; oI ARG T09 @G (0 ACENFATETET I I AT FF AFCSd
TG IO (AN AL 2 (@0 AR 1 O SHARR AR AeTesreesaet =
T AT |

(vi) afFE Wi @FEfEET daqe Soead 2e ARGS9 WIERTRIN L @R
GHATBfere wifel (FCRAMRFE AETA FICe AT I, T 2ol W 2@ IR | &3 Whre @i
ST IO Z0E AEFAETET I I T

(vii) AP sWid: Tro @@, QT ATFRT, [{EE q @ e A A
AITARPALETC FrarS 96 1 AHANE2 5 26 AW

(b) T LRI

() P To7 @FEREEd e MY ATAFAETER AEE AT THF A,
IR GFA@ FRIF2 AEFHE 242 FACS AN | ST GFRAEPE T8 2@ AW @A 2T
T FRIEFS TS 21 TG @A G (FIAIAEES ToAm BT A oA
FAAFALCETET 2T TSN | AT o T% I & (FAANeoa [y Some
Te @I AR ARSI sFefie 2eq e | O (@I 49 @ sAfael @i A
GISIBE GOIF (Ml (A @32 AICETFALCETS T A |

(ii) IS IT 8 FLr: THITA TS FAGE (@ FACEAFHET G056 | 2TSF A7y (@ 3
ST (@ 27 |

(iii) W AR AEIFATS DA FA AR FN I O G T @ ACE |
et #ory @ =51 Tl 2 0T AICATALEACET i T 2 |

(iv) BRI <BIRIe S AEFAETER AN @ FE @S @< A

(v) QIR AT T [ST (09 TS e 27 |
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RRGATS ATAFACETANT SFG

Mg Mfed Bt T P GdNE AgE Tfewg AT afgun eleies antafe
& SAfF0e T AW W AT FICS AT | (@I AN O [0ea Ay &48e F40© A
T SR AW ReIR ore, F°f6, T, Wy, WA, 7Y, T Tew A2 azd IR A @4, oF
B AT q OEArFOIE T O (ACF (I AF 1 IS AT o e Aifase wgE
Cfemra ToF eI fAoadiel, @R e Tfen @ 4w ¥ @ AR afi
FICG2 @ A, A e Tfegm @R &I UMy 4TS 2 ACEARFALTERCET AL |

AR ST TFR, RO W@ 0, 8 C0,-9F A qYoIrS T AETFACE elfn
a3 RO NP A I AT | AT A T AR 20,95 O @32 O, TR
Al 0.033 ©19 |

sfedite Sfen ¢ Afi7 Felfte Ifa @3 QRTAER & IFee 9 it Ve o Frefks
T AFTS TW1 @ AR ST I60e IPNGT GREGOTST &) Frodd 20 TG | SNl
T, 77 GIEe (Bfew @ aAlf) 77 TNEE & oI bee AE | o afe 1w §9 0, e
FE G CO, G A | (@ T G velre AP IFNEE 0, T Fgo! @3z CO,
WO Wi @2l fre | 58 qw Sfen seneieemd afeam TN @@ Co, 479 T
G2 0, TfIl I ICE QU8 AFNEE 0, 8 O, MO AT AYATS AFFS 202 | & IO
TiHE A IH-GFe @S FA T APAGE Q@ G0 WO WYOTS T8 €T ANE ML
MCatR, PSR TNEE FI*NR A(GP Q0 2R FHC 7 |

TTRTSIo TS AT ACATACETET O AOFF I AWIFOIE o | o, 97,
PREERAY (N T3, (T, FloIS, CTEe, F19, AIF), S (T F2AI2, NAZHw7), Grefifer
I, (G, W eigle Tfew (AF S1SA AR | ©I8 AETALEIN |l ToCe AFITSTS! R
7R, 8 2@ GRER| ToaR FEFACEHTY QIRerited FI0w eFdgd (&1 TeREe
aifert
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¥4 (Respiration)

GId G g7t iR 5o, WReRd, 3, Ten Al (aike FI@STE PO WoeE I T
e ATATH =1 AR AR (Ol @ *fea A4 o1 201 AR | ATATIRCAT AT
Sfen eiefers *<a o dwREd W ¥ *femt (Potential energy) 7%d 3@
AT PTG @3 B «fe amrfae «fe (ATP) R it IE =W «3e
Gitaa ffer AFager FIees & ey =ife el |

TS AWRE 'ele (iftT, Tt e [fey o ufTe woifae @@ 7T W1 TRMER
@2 Tod et AW (Sre T @A AfFTe 2@ @« AE wifve 2w e *ifece
(ATP) Teiefte 231 MuEe oaR Gmed 2dfeft @ i@ 24 T%12 o wece
AEF | ©@  Cemd AP GwE  (FF e e PG, wye Jw, e
FNET FqaAOH)) P fGF 2T I @1 AT (SIET NIGIET 8 NOFGACS %o
Afer e 231

WA AIFIRCON

AR T ST ARG fSfGre 7=t qoitsl Ol T4 23 1| (Tt 20-

i. e ¥+ 8

ii. O Y«

e ¥4 (Aerobic respiration): (@ ¥ afea S e d@ed 23 GIR YT I8

(=rp<tl, calife, Frfsre, ffen gaere taa @hie) sfere affe =@ C0,, H,0 9 [sF
sAfael *fe Tesis T, OF FAMS ¥ I 1 TS A2 I Sfgw @ 2Af e ¥

aifea
ffey qreids
CeH 1204 + 604 » 60, + 6H,0 + & (686 k Cal / Mole)

e 3 Afe T 9 WY FTIS T e 2@ TG 6 ®Y CO,, 6 &Y A 932 386
ATP TeAY ICH |
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TJ® ¥ (Anaerobic respiration): @ %79 afe Sifgces wi9Efore 27, ©F w<re
e 1 g @ P AT @I PN I8 AHCTES TR Qe (@R fTeaew
qTERy e SRt wifve 2w ffon o o @t (3U1%E SpEdiRd, et afite
T9iW), CO, @32 Ay *ifFet Wi T Fa, Ot A o7 A0 |

ffen qmends
» 2C,HsOH + 2C0, + *f& (56k Cal / Mole)
o= AR ST IRA

CeH1206

AA® Y ALwS I

CO; <«— —> CO;

|

fABRA (-9

B -9

3NADH2
FADHz
GTP

3NADH1
FADH:
GTP

EFF o [cZuR T
2CO;

2C0;

I CO, + e + wATP+3H=Tﬁ{|

@ 4.06: TS W afer
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FArS W7 Af e FgFTe B 4Tt T W1 QAT 7PN

qiof 1: SRTHERFT (Glycolysis):

1. 9% AT @F 99 IS (CoHy,0,) Ffen armafe i wifre 2w w2 wg “izwfos
RTC (C3H,03) T I |

2. @2 {Itol 19 ©Y ATP (U WA 92 99 476 20 TX) @R 2 99 NADH + Ht Tesiy =71
3. @2 AfFAT & (I ST ARE =7

4, NI 7S @ TS TOY AP ¢ AL |

5. AR RGNt @@ TBEIe 906 <A |

et 2: BT Fl-a R

1. FRCFENREF A S dfe wq cidefes e e [Kiew o 2 skakEE a3
w9 SRR (@1 geigN-a (Acetyl Co-A) 2|

2. G399 CO, |
3. ¥ 99 NADH 4+ H* (929l NADH,) ©&q 3¢d |
4, a3 qIf5 ARG 906 |

Note: U2 99 “ieF o QTG (AF 12 99 WIHHIRA (& QTewias-9, 42 99 €0, 9 92 99
NADH + H* Teoi§ 27 |

419 3: (&3 5& (Krebs cycle) :

1. 3FS ACRPRARW Sir Hans Krebs @ 50 SifTsd FE It GG (@30 5 I 27 |
2. @ A WIBIRA Co-A TIBIFGATS 2T I G2 (&I 5@ THAZd FH |

3. @ B&d e [{iaE NBEegre Feabs 231

4, @2 5@ 9F 99 WIOHBRA Co-A (AF 72 99 I TaHRY, [foq 9 NADH + H,
9% 99 FADH, 932 @3 99 GTP (@I GIZTCw0) Teofg 3

Note: 92 &9 SHIFOIZS (F1-9 (AF B &9 CO,, ® &Y NADH + H*, 92 &9 FADH, €32
93 99 GTP T 27 |
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Q% 4: 3G &]Req (Electron transport system):

1. Sotare foqfc 4t (@ NADH + H* (R@iffe NAD), FADH, ([Renfds FAD) Seo§ =3,
O3 4Tl CTeT Tifee =@ ATP, #iife, SoIfea 3wa @2 (26w Ty 27 |

2. T ey IEFEASTE 3EHaY AdITerad WY W adifze 2eqe Wy @ #fe gne
3@ @12 Wfe ATP tofdre I97e 2 |

3, A AT WHIFIGAR FeETe 21
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7S LRAIETA R
S afre 1 99 gJrre 6 99 ATP
2 99 NADH + H* 2 99 ATP 2 99 ATP
499 ATP
2 99 ST
SEE Con Co-A 2 99 AZFEfoT 2919 €O,
© 299 CO, af>e 6 ©I9 ATP

2 99 NADH + H*

4 99 CO, 499 CO,
TR T 6 99 NADH + H* 2 99 SIoIEe 18 99 ATP
2 99 FADH, Co-A | 499 ATP
‘ 2 99 GTP 2 99 ATP
|
38 99 ATP + 6
5 | @9 O,

199 NADH + H* 91 NADH, — 399 ATP
199 FADH, — 2 &9 ATP

199 GTP — 199 ATP
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TS YA R Ik

ufB 4ITo Qe 93T =0 AT | 417 o =

g7 1: LI WS w92 4t 9% ug w0 G U ARwes «fte, big WY
ATP (49 5 ¥2 @9 J92F 2 W) @32 92 99 NADH + H* e 221 wdie wivirenfacs
q e A Fare P AREERHNER G9F9 1 O G0y ARwEes AT 7S «iel
faerfere 2w T A0 W@ WP gLl ST el W6- 0! [eave w4 =

qist 2; “NIRFEfOT SpifTed Read: MOIEE I=kEe  Teizma FEFiTern AEwes wtme
fqeiff® 2@ €O, «d2 3ARA WESRE 9d ©Y FBHoF iTe TAT FCE | qUHE
AR Teoy Refse NAD (@i NADH+H+) Tifee 2@ @ EHEY, (@it 8 *ife
fofe T, © /TS 27 ARFECT W (AT B WHTC A CFAReIE A BeAMETT
T | GO, AHCECT AOE O ARFCDS FAHRBEFE & dl 1 O3 €@ YA
CFE T 99 IS ARG 6 M 2 99 ATP “A1eH A7 |

P i dORIAIR

T Aok

(@) SHET@: 20° CERPRICIE Wb W32 45° GTEPTRICIE ©HEd OPN@R ¥ 9 I I |
WA T Oy SIFN@ 20° CTAPTIN (ATF 45° (TARTINA |

(i) wfETeE: e P “idEfos «ffe wiffs 2@ Co, € H,0 Ty I Fes
ARACEAT TSI IS e (FICTENS HACS G 1 1

(iii) =if¥: “fafre «ifq s P e e e T aoe I S afefae wifam
Toifgfors o efe Jze =0

(iv) OET: P FIE AER AWSE 28 q1 Ay 8 g @@ anem Sofgfere saas
Al AT 0, &2 8 CO, Sfiol Tl 72S T A& YA TGP ([0S I |
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(v) I TIR-SHIRE: ICS CO,-9F T97 ([0C (7I0e1 %7 2F G52l T A |

OB AOREE:

(i) AwE: 1 dfem amms (e I®) @ *fE, i @32 o, e I, ©iF &
WRGE AR 8 479 N 2 e I

(ii) TeTTHF: P A GIT AETE AT AEiey A TLEBSF AGFIOE qeHaRe I | IS8
GTSIRCNF QIBTS A T FNET ¢ |

(iii) CFICET T T (P, ROE I OGS (I (A0S @ AF I @A [T
@ (ATF AT /T @

(iv) SR TRY: (P @I 7T %o A FAE PIee FAES (@A P ¢ T[S IS
T Q32 TS Yo G AOENT & (@IEd oo wie) 53¢ AFce 27 |

(v) g ~if: [feq Pife 38 Tave FA0e A TR IR AP Ty i
ARSI |

AT Y
v ¥ aifa ey wfe M e w1 g9 faa-Rfe g3 Fos #fapifere =311

v P [ O, TRT A4 AWy ¥ BT e AT IS 2 |

v g efe Sfem e wRe SAfered AR e, A OoTErFe SemE Ja 9IRSy
e elfean v A

v @1 e drrear «ife ¢ 6y wiqae smid ¥ afew1 @ =it
v g o7 Gieae i Jfm fraae e

v ¢ e ffe Tl ¢ toa Gbe JfEre el T ML IR Sl (& Fles
RS A |
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v Ty fog TG wiweee 4fEfore dibre «iita 71 ame e TeomeTe aFIg TR
R0 A YA |

v @ Af IR 2T W (o 23, A1 [ifey ity Ikge =

v THE GfTe FGEsAEa Mm@ afe w3, «f w To Sesiifre 231 @b tofars @
A TS 2| BP0 A YA T SRR 3R CO, U ofd =1 @3 CO,
TR BIevt 6 e fiea fowea o =31
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SOLVED MCQ

o3| AR efen Sorere 2o fMefe =1 @efG?

T A J@ﬁﬂw
s Al g1 JIE TRwHZE

o | YA ABCHRAR ef ey F© &g ATP Cofe 237

#4 q1 6

F1 8 91 18

00| (FIV TfGW ACTFIHCETAT QT AATFIFS (472

#W TG

N1 LS g ({ee
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SR
D EET

oa Twiess F 9 W92 ¢ 8 Y THF ATIT TeF Whe:

081 5@ A © B ToEE3 I 2=-

i 0, 9%

i  H,0 Msfx=

i CO, gl
e @ Afdw?

F1i8ii {i@iii A1 i 8 il

o¢ 1 @ x @ 7o afe
i. AT Mroa qee

il. SCEFHALEICA RIS I

iii.  X7C IS TOR

e @At JAow?
{i@ii 40 i8 iii S0 ii 8 iii
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oY | FIFIF F© AT AFCse afemzies gft =i oiel scaw?

T OOdUE | Svpoc
1S9 T 5A¢
0q1 {57 (FIMBrs AT 2 @2 [T @S 205b]
31 A9 Q1 g
51 SN J IR
ov | (, Tfewd 2T B @Ml (@I0? [6. QL. 2055, F. @ 2034]
T RO @fTe 4 ofiEwEres GfTe
J © AT abie 91 AR Ghre

51 (P Sfema AT gdw I e s «fifes «fte?

EERCIE J@M

o IO T &

[4. @1 0dY]

S0 | FEFALTHTE &N B (el e s @i offte Sesy o0 @w Sfem?
[FIet=3 FICTH FETer, Biones]

V@ q1 el
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s 1G¥heE

J6 2T
31 ¢, Sfema e BT G- [ et e
1@@1@&%&% SEIICE (e Bt IR ERY)
o O-FCEiRE AT T cRwEes afe
31 © TAEIEARE Gt F© AT I AH? [afereitet FIees e
I 92 Jf\'s_»{
a1 BIF 91 =F
SO | (I TGW AT - @12 [MIZEEE TS, BIF]
Fo9AN J Q8!
s T g1 PO
381 @ ¢, Tfen? [, Q1. 2055]
#9{1‘13 g1 oY
51 98l T YA G
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3¢ | FYFTS T© SIHICHT NE AT ALETS T2
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