Tor@miaFt

WG (I TSTAbH PF IS 3 G efRie SYe RERE SIS Fiere |
TS @2 efesm (e Feew ey Falfd Ie frfemea 2o e (NAAC) o
“Q’-(218 el 2R | TR SglE SR AR Ot Ses R St 52w
eFRCe AT Al el U 2R | 9ol wm— @R @, i it Tt
‘(A TR A3 T/ AR evmeTs @ | @ mied eoE fofe 1 R
€ AfsG PRI AT TGRS ST #i5 SeCeR A0S Gt (W | G2 A0 T 00
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TrRdi Sferes ¢ #fRugs Fwe S APFa [ @3 To0 KT T |
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2020 T 76 THEEF ST TeF AT @3 ARG svew afs e
ALFSETF—CHHPFR ARPT B A9 I @& (TS RIS o=l FCACZ | oA
20%3-33 TR (ars Wos WA FvATeles @B oioaa P T T4, 98 W0 (ToifE
TR YT RRve PaE ez e | ISR AT H SHREE oFad T g
FRIES R © FIIRE Spd Abs © [ Z0ae | Read <Fgnas 39 20 G
freafa dfe ot WEH. o9s ffere ¢ frie)

1% eRmEcEs cFea 3-Fmt A15-Bormaet Rl wems sifteam a3 awgs)l e |
PP AT G2 #{15-Toiaad IFTS A ¢ TAteTe T g | Frediom ARk
QA TR (T4 TR TG AS-THAFACR A SeEia drere «Ficalz | e
e Rz e sio-Seee gEfen ot el givt e —afre s da=m
FET S sl SHREE dfsvie Aqe wivw ¢ RipiEe FeFeom sery =i
TF3bre ez TR | ST G2 AR ANS-SHRFACAR AN AL 23 L Sl =i |
<2 FSFEnr © ERM ek AR T i ST SeiEE Sfedwd weiz) @3
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oiefa - 1 o o ¢ Bfgw faotis
@FF -1 0 EGT ¢ RORT Spitnes a9l (Identification of 11-15

Citric and Tartaric acids)

@& -2 0 A ¢ i wnbres seed (Idenification of 16 — 20
Oxalic and Malic acid)

aFF -3 0 Sfw T cArs SiRiheeae wpiten s Wdimd 21— 25
{Determination of volume of Titratable acid in plant
solution)

OFF -4 Q0 FIRBCGT TWEIACET  Frw (Identification of 26 — 33
Carbohydrates)

qFF -5 0 SR T (ArF @R IR 70w (dentification 3437
of Protein from Plant Samples)

GFF - 6 QO SGEA T (ATF Car '8 Mg TSI 22 (Identification 38— 40
of Ca and Mg from Plant Samples)

@FF -7 0 GGR Tl (AT Fe e S SWga29 (Identification of Fe and 41 — 43
S from Plant Samples)
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aFH-17 0
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AT (Study of Pollinia from Permanent Slides of Plants

under Orchidaceae)

98 — 102
103 — 106
107 - 112
115 - 125
126 — 130






A -1
o o ¢ Sfew e






a%% - 1 0 Al ¢ bianilss wpittes Aaesad

(Identification of Citric and Tartaric
acids)

Ao
1.1 St

1.2 emEa

1.3 orarEe $Aead

1.4 R witnes e
1.5 i wpifvres wesad
1.6  emEet

1.7 TgaaEm

1.1 TTw*T (Objectives)

2 G7H AMF F |
o TITMMed Tl AW SHE WAE FACO A |
o @i Y wma Al oS T GRS AR |

1.2 294! (Introduction)

@ eR (@aieffre IR 9 (-COOH) <4t Oitwd (o) =17 A (51 Wi 7=
| Bfw oz e e we RS I we [{fen ok e R = @2 T
SRS @A T 20S AT WA YIRS ANS T AT A Fw=ed ool W
AT | AT A A HLT MOTNE TG e Tora orwsffer Tevim =1 Rfew 5=
T TS SR (51 o ST I (T G TRhS OF, (SgeE HIRoIEE oI
“iheqt T fofen 3fem cats @2 wmsffee ol tom amfae s@mee Sigre s =00

A
11
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1.3 araiEin $o9a9 (Materials required)

I & e AR s e Soadsfe eraree

A, JT6A TAHFAA € TG TZONTS

TT, FCAw, (BBOT, IGT IE, FHA QANGHA, S@NF Ble (Measuring
Cylinder), 373%a @, (575 %7 i, Trom A 3t Foifel wnsi, siveif, w=teiie
(Water bath), IPTafes g=iTg, v a9 |

B. AT TAWE

5% WIRiGS, SEGiEE Suitnes @ 714, 10% Na,CO,;, NH,OH, (Spisifmm
2RGIRE), 5% CaCl, (FEhrAN FEEe), cfms spFbs =ute at CH;COOH,
25% HCl (FZTRTFIET o) 5% 7718 SHFIHS [(CH;CO0,) Pb, 5% KMnO, (#5ifFmm
ATTISITAG) 25% H,80, (ARG EF o), 5% AgNO,; (FFTeR AiRIG0), 25% HNO;
(FEhF =m), 5% CdClL, (FEam FRES), 2% FeSO, (W Fewws), H,0,
(ZRIGTE AFS@Re), 5% NaOH (Gifean zRgaEse), 2% @[, 9 H,S0,,
(Bfate™T (Denige’s) ®3¢, ST & |

IEHEG ToAFA

5@ (219017, 9T IR FIE, GG (spatula), FIE (LR I (Glass marking
pen), (AT G2 pH (A==

1.4 A2Ee S 7WgFad (Identification of Citric acid)
. - ~
Tt — o 57 Tror e+l wfawitd Rfe o dite | FEieg

9 ffen =6im Rre sHifes sifme ARl = )

COOH

|

CH,
TS ST |

HO—C—COOH

|

CH,

|

COOH

\m%wruw slfITa T, T ST TRy S TN S |
/
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rare FRITaFe Fmrg
1. CaCl, €3 s
() 9o (556 BT MEMT e | (FW st 77 w41 1 | Riewm s SerAn wmpre
e mad i i wew | A ABLRE ST T g T
AT CaCl, fifers <= SIS ST |
Eal
(b) T PR Al 2 FRRLTFAABZAA | AP AZCRCS Jifo
(c) TAIRMTF 10 TG SRTE | oG AW T (7l (s | | SR PRI smbiibe s
Tey w4 %=1 TR |
TE wsTFCS (PTE AT | wasrEA fica 8t wdige | ARG o Tsifs |
e G 29 | =T |
2. coftETTm Aa
g Wyl wfBTe  Iml [ KMnO, €3 doffer af o< | ARMGS o Tifers )
COTTE [T (ora Aa A | 207 I g o | A AT
TeY T T TN BT | Al Sy St |
e 5% KMnO, @3¢ &t
i3 vlett == |
3. e St Tee A
(a) T T FAF PO (TE | T AW WA AR G| | (5T HIZCES T Swq |
SNBIEE et F9 74|
(b) FB ST F-sATTIe PR | ST Hiva e wdree | (TC AECET e SHaqn
snfase ww fafes w3 |z o Zwe Ted cabmeEsntite
fryeifbrs Tey @i &= | SCH TG | TAGre TG
4. wehrmm FRETTR 47w o Tsiffers |
awe WA TIAMOTS 5% | AW ferafbra mmmasrws | ARG o Toifes |
FGHAN (FHize Nfe w4 | 5 T (o)

26T |
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1.5 BiH6ifes StHa w=ieFa9 (Identification of Tartaric acid)

4 N
ERIESECE]
T — AR FCAF N (S FAF ARSI e TW | q=iy, THITH,
SR &Y FTNe GF OH ATT |
COOH
IR AT |
H—C—OH
|
H—C—OH
|
COOH
TR TN, BT SORCHRCH A TRaR g 2T S@aw |
. J
GEikal Tl Fmae
1. CaCl, @3 %3
(a) eifire TROIRE wItee waee | enefis svem (i [ BRSIfRE ww I W

5% CaCl, GTIICA 251 | G2
el Weers fegase (et
T 2aT |

THECFAD 74T T O T
colfraer spitiios e 91 @7g
HCI 5l 24|
2. (SFTSE ofarw
oy DRGNS erE wacd
(5ml), Iml csfce™ [SFH
Fifers 741 o1 | @399 &ic3 &
Ty STt KMnO, (5%) Bis
2e |
3. oHitmm spbeea A9
5ml TRGIRe STCEg e waee
decy cafrie St e
G 2o @ #tE Iml 3%
ACPRIN SPGB fmite
BEIESHE

(b)

ST (Al AR AT | g
Refors AR T 4R
HI Sl 3% 20 (AR
C0eT |
s el e e € HCl
@ TIAT |

KMnO, &= (5)fe7 o fireicel
T |

AT JLECFA ATTS (WA
CaleT |

[CH(OH)COONa] + CaCl
9T g i) [CHOH)COO]
Ca+ 2Na(Cl

Ca-BrRBIE0 (M6l =it
o5 @ HCl @ %397 | BROIGE
I TG |

TGRS oI Teifens |

g #AfS 25T
QBGITE SROITACES el
IR GIF0IRE oI |
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SE k) o Prurg
4., (FTALETER ofdr
oofirs Tard FCTF  (HFIBT | 0o et aietw (siieTsi | BrRIES o Ssifere |

(FTRA (2%) G 25 € St
3 ml #IY H,$0, (T ZA |
5. frerem aigEee saw
2= RGNS SUEa T
2T NH,OH «t3 =g
RN 5% AgNO; (PrereE
qAZCHES) Gl TA| 4FAT
et w=sing e Fa129 |

A T e 2T @i e
Blglicieieal

575 DT s AR b

PereE SRt AgNO,

%4 (% 27 WT Pt
=@’ (Silver Mirror) J&l
el

Reries 22 we A% 27|
Feas o] S1EbiEs =%

Toifere |

1.6 2MI<at (Terminal Questions)

(&9ifeT JoT® Viva-voce A GRS »i&rw@ SHtata)
(i) PEel JRES Al @GN STEE TGP T U9 T 7

(i) cefrerm JFmT KMnO,~93 3 o« = (3=

(i) PR IR T WO FROWA TS T2
(iv) o oIt «afo wame I of T |
(v) iEs =uifres e FEFEN @FRET GHTE & e

1.7 T@aue (Key to the answers)

(i) DrEbiTe SE—arHg Prrem fma 7B =7
(i) KMnO, iffe 27 It @3 3 =< 27|

(i) 2%

(iv) FRfES (-COOH) g7 AT |

(v) W SETHA TS |



G9%FF - 2 0 3o 8 Wifers Spifres wiesad

(Identification of Oxalic and Malic
acid)

UrC
2.1 Sy

2.2 e

2.3 etAENy SoFad

2.4 oS oTE TAEEAd
2.5 wifers ST FNGFA
2.6 eriEE

2.7 Temen

2.1 TT%T (Objectives)

€2 330 A5 I Tl
o SEW (2T WL L4 SRS I TACS A |
e T[F ULT TNAWE ST MY TACS AATHC |

2.2 o319 (Introduction)

FIE (—COOH) 7 (T 7 (T (Trsl Tofere A Sitwe 53 91w 3057 | fgw
(TCZ SRR Rt TR TE (5 orsa qTY 7| 02 Tw ol (wiaw v s
AT | ST AT G2 o) O S0 T | G2 o N ;AT I | WA T
e e o iy ofad At @ SEefETe (o IEET SRR N TS
7 AT |

16



NSOU « CC-BT-06 17

2.3 ArmieeE SoFad (Materials required)

I T5@ ST SHigsards o fafide Soadejll arames

A, So9 TATa @ Sy Tgelife

ATE, T=E, GOOHed, I T, F6T (@rem, AT (Ghe (Measuring
cylinder), (57570% @IFelg, (556 HSI @, T0om AT 3t FifH6 e, Siamife, sesie
(Water bath), IIFET $o1ag, 9%« A% |

B. IS Somw

5% wEliere @ MiEw SHPTed Tam 739, 10% Na,C0;, NHOH, (SHTTifHam
ZREHETS), 5% CaCl, (FTHAPEN F@Es), bre snfbs wmbe a CH;CO0H,
25% HC| (2RTEIFRT =F), 5% 16 SHHEs [(CH;CO00,) Pb, 5% KMnO, (2N
ATAHATA) 25% HNO; (AZGF 9F), 5% CdClL, (Fehmm @FE@Ee), 2% FeS0,
(FP AACES), Hy0, (TGS ZIm9mize), 5% NaOH (Gifeam 2zgdes), 2%
@R, 9 H,80,, 95% C,HsOH (R2Me), 2% (59 @FAiRe (FeCly), @Frem
(Denige’s) @, Iif$T =)

TR SoFad

01T (oilld, @& FAF 9IS, BING (spatula), FIT6 ETAF F9 (Glass marking
pen), (FAFIE @2 pH Coiofld |

2.4 it otEe ANEFad (Identification of Oxalic acid)

SCHA SN (@ (@ (S A AT I e (“COOH) AFTH SHIGHACAT
sAmefere AT Wl o Al OB IRCY @ @I THE WG I TR OIT
e ©ita axfirs FaRm—

2T @3 JRTT 5% TS w0Eg w9 (e T | (R w1 Hitg #w 5% NH,OH
a7 739 o 23 | g siw oW pH (iR Aty reiba pH (rite 7a) et
T A AN 23 T4 NH,OH 739 BT 9 00 203 | G997 029 G freifbre
I At Hira ey I T8 T SI® T SHTNEEE o SopTifae 2| B wReifre
e w1 2ot TREw | = )

BOT (CC-BT-06)—2
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~
( e oS
T — TR 7T FJIFRT GO I8 mte Ca-SHTAG @ AT |
SNFE AR 2ol St orwn o GeoT |
O\$—0H C|OOH
W RNEAV) /C—OH COOH
O/
L TRAANTO—Te TN, SHECFIRCET SEF Ty, T AN G0 | )
SE Rl IRl P
1. CaCl, 97 =
(@) 2ml ST SICHT BRCO 5% | W SKECw o S AT | | SGTH AT SIS

(b)

(©

4.

CaCl, @99 Tt 27 |

ISCHALT WAy ANATIT
catme st om fifsse
3 febrs Ted w1 29|
sigseweAba Wt 25% HCI
e =1 29|

(&S SHIFTCBIeA oA

Sml 2SS ST oIes watd
FEEF CFGT 5% (F1@ SHIPIOe
BEIESHE

Sml efife B_CeR W& 5%
KMnO,, 3% sifasice Wfzie <=1
T | B0 el IR A
O W4 A0 103 25% H,S0,
BEIESHE

Sml 2% T1ee 2ml 5% AgNO;
G 27 |

19l ATATS T TF A
7Ig® 2 |

TTFA TG TS WLl
CareT |

AN ST o7 RV (5T |

KMnO, @3 7% SW*J 200
(Rl (o1 |

AWl APACE TLECFA oT5Ff
REIRIEN

SECACET 8 3T
i fgai—

COO
+ CaCl— |
COO —NH, COO
INAIN SHTACHA
TsTF Ted ShE e
T |

INAIN SHTACHA
Yol Wfee I0E w19 |

COO — NH, ~
CatNH,Cl
/ 4

BT (STC SIHICED 1B
FCATE T &Ca TGN |
Sfer o TR |

<3 RfFay seEs w726t
wifse zI 93z KMnO,
e =31

2KMnO, + 5(NH,),C,0, + 8H,80,
—5 5(NH,),80,+2MnS0,+10CO,
+ 8H,0 + K,S0,

ST Ag,C,0, FR
@g (el SCE SmE |
(NH,),C,0,4+ 2AgNO;
— Ag,C,0, + 2NH,NO;
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2.5 Wi WHE AAgFad (Identification of Malic acid)

[ Wifers o )
T — BIIHI, STeE aPte FCA WiftwE orF oiheql W G=IS! FPIYLE,
FHHA AP (Crassulaceae and Cactaceae) ¢sTaw Tfegtne oipa wfw=ITe
e owg TR =% Fa a9

COOH
o
TAREE ATTS |
H—C—OH
(|300H
X TATTS— T T T TGN TS 2R TS ARCE LI BT | )
gEi) srfrae i
1. CaCl, 93 3w
() 1 FAIBTS AN AT 5% | @ STHA AR AN | FEPRIN B A A
CaCl, Hil¥re waf 2= | T SisieIEl B4 |
(b) BRI Ty DA 2R | | FHOETEA AR A | g TFATH IR
Seifrefers waam |
(c) Trefors Teg Fa 7| (P SHTHA AT T Al
() Freafbrs wreifas Stssmarg | smt st 778 2o owg Tate e o
(AT 95% Zi2s SieicpIRe TS |
il 2T |
2, (FTe-TIHTEA A
(a) oS eifiTs STEha TR AN | AW ST R 24 (FTE SHITED HLA SGN |
AT (#TC SYCTE GleTl 2 |
(b) THRTFATT FAHTS  Iml | SCFAT HIgs 208 (4l | FTe A0 PrEspHte
ceiforaet ST Srifere arame | (o | [0S Ui |
oa febre Ted Fai 2= |
3. (oeF (FARTeT A9
&g ew WA TIATS 2ml | wReifbw 3l zow we (et | e T wE Shife = |

FeCl, ffés war =

(5157 |
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2.6 @9l (Terminal Questions)

(i) ToR omre & o AT

(i) 9 =E0 FSE SENEE CaCl, <7 Totafers wurse % 37|
(i) 1o wMPTEET Setefere Wit o @ (d@e (o =2

(iv) o (o) o= oMfrs 31 am?

(v) efire STET wad (@6 SHPDs e SiRe il spite =it vEe
& zar

2.7 SeduieT (Key to the answers)

(i) PR (-COOH) T |
(i) sEfe™ =&

(iil) (TG SHTAG |

(iv) 5% NHOH =]

(v) 2ot AW T T G SR THOF WPTT (B T4rFA FIeS
A



GFF - 30 Tfew T (AF GRGeIE whitred
sffqsid €9 (Determination of

volume of Titratable Acid in plant
Samples)

Ao
3.1 T

3.2 oE

3.3 rEife

3.4 oATTENE SeFad
3.5 o owmile
3.6 T @ SRt

3.7 emEEn

3.8 SoaEt

3.1 TR0 (Objectives)

G2 GFH0H AN T AN SRIGATTR T T TER (W G TN 5F Fo)
& siftrd o1 ww oz o Fd TS s

3.2 2% (Introduction)

Sfn oz wee ¢ S el FITE F0e (o9 Sed )Y T 1 @R e (S
o Sfgrmn Rfen oo &l At | SMizgd =795 T I @ Y, (O Tenit 5% e
2pd AT (59 O T AT | (P Bfgn e A OF @ & oAl 59 o
Wit ©f SRUGHE smifen Sgr Ay w7 am)

21
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3.3 BiETGroae wewe sifqmia fSdiwe (Determination of the volume
of titratable acid)

IS (Principle) : &9 (53 (@vsl IH o (-COOH) 4=Fa (Tl wnifer
2| 92 oF Ol pH &3 e 947 71 7@ pH 21 2Eigitse WA (HY) 990ed
YoiTgE SAsNfEwS | eN TAed pH 7.0 2¥ @R Tad To SfEE 28 O pH @7 WiAe
TS FACS AT | DTS € 7 T340 AR F~9{0«] Spma oitwa e Ienafees Rig
27 O3 TR 8 T ool 27 | R AWOLE S [ ACE | WA AT (T TN ETISA
(Equivalent weight) STiPTs @ Fiza fire 96ra oW s ) =11 @ afgam
SRSl SO TEred RS Siaew Wty SIS @l 19 w9 (Standard basic solution)
gl o«fNe T SET WA A Sl [T 7 T, o JmferE SENe e |

T S 5 woa A wifiene T o AR e W e =) [
“ffNld (197 T W el NaOH 7[l eifils a0 (+ige 901 oiwg e
T G2 WA @IiEw (Phenolphthalein) (MsF el FTia (Neutralisation
indicator) 2R T72F 3 TW| AR WS eAs (N) A ffergeess (Mili
equivalent) <@ ¥t =7 |

3.4 ATNENE $oFad (Materials required)

(A) TEE TR — ] |

(B) FT6T B2 8 Teney IO —TT (100 ml &7 3%), =6 Fra=, sifFne=e
®le, BaTers @ree, F6a 7@, A6 (100 ml), FHTalG (100 ml), FiesG 53, Teains
TG, T 8 I, 45 8 qG|

(C) IMEFE Tormad—Eam RETRS, SHEndEs, @A |

(D) ST o —[FoIR 9IS, 9T AR P9, R, e MFe (o, s
e |

3.5 o owafe (Exprimental method)

(A) 137 Sifas T3¢ eigesad—Tes ga e ARsd (10 g) T @l o
(RS TFT | GIAT (TR A THLF 4A-(A 2D Siranela fory fra owet st
RRGIE Floltee ARG (20T ~FE® TFeTn AR T Z57 | G T o el [WiEe
A 100 ml WET 779 TS I ==
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(B) T-NaOH el egwasael—1 i ware <t (i opirefy o gevtereis fifer

ATF OITE (8 TRETF T w99 T T |

GRISEACICISEa
SRl SN (@ @ TS Qe = B———
@Y @ FHEE 997 OH 3 AR G2 HILaa wFeifze sig
S ONefRS 99
PR = o H am o

NaOH <& gemisvol = 22 (NaOH «x Wik 9% = 40)
wieffe 40 g NaOH 1 &5 wate 9t 1 (N) 319 (od1 203 | 98 e, 4 g NaOH

wa wRige w1 &R %NaOH 7ol o Al =
(C) BRIGM 76— 100 ml 97 JFEHF &2 2fee et WMia (qo T 291 | G397

W%NaOH A BB (4Tl 257 | PLAHR 5o/ T A TR AR JLA

=17 5= (0) #fw %NaOH sjf T4 T @ FIBHIT IS € P ARID TFSNL
SNGPICT Ze |

foafs caemt ¢ «F T FF @eT == ¢ il FTF 10 ml I GRF AT
1 mear zo dfslt Firw gfeq @bl @avem @ ment =1 @2rwa 1%
DI (1 g EaIfFTEE 80% SIFRIRTS Barge 363 100 ml Tt =7) s
e T<=e T4 =7 |

FICHT ST 70l B O I9R- A0 | G2 Ao B A ok YU
NaOH wdifG Jta &F FITH IS 2T =L O 20O FIFHL A0 A0 TS 7 A0S
NaOH w74fb, Fr=ba SifFs zaed Shpeeta Ned 3% | FIewa 9ifEs 714l 2w =39
AT ATy FreRha ereim @b ol 3o aiFd F0T | G2 T JEALsa ARG T
I (514 6 JITALHA TSNP TS (@A ({0 JLICGT #A10 (e ToT G PIRG

(AT T ST %NaOH e T O A ANTT T 2

GFEeld O 7 Pl Frwa S w@eE  @Fg ARfers = qoiF 25 @38
#fS (waz 2 ¢ pUw A (weAl 74|
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3.6 T« ¢ 9] (Result and Calculation)

s ~
ATHE T (FTENT PFES A SFAASTGF)
SR e " 25 BILE %NaOH
WA AR e ST o %NaOH R G T
Q[ﬂ e :5||§ He]
1 10 ml 0.0 ml 51 ml 51ml
2 10 ml 51 ml 10.1 ml 5.0ml 50ml
L 3 10 ml 10.1 ml 15.0 ml 4.9 ml )
Nl

10 ml (7 vt = 5 ml %NaOH

V1S; = V)8, a0 #teat am (3, [V, = =7{a Wi sfawid, S, = =g fefiooma
oy — T fefm, v, = 39gs %NaOH «F BT € § = NaOH < Fleg (%)]

wefie, 10><SIES><%

T, 10 x S, =5 x 0.1(N)

_5%0.1
5!\9% [\, S] = 10 N

e, T (FIA IOA G = 0.05N
T 0T SERe WHEide sdqm Mge SR eiteme gax 9 1

10 ml (7@ b1 =5 ml %NaOH

q, 0.5ml 1(N) NaOH
10g R (A= 100 ml Frefw = =1 =l
o lg & Atz 10 ml frf zrafee |
o lg G S 2e F909 0.5 ml 1(N) NaOH F@ge &1
o lg GRA omg = 0.5 x 103 ffRiESeitm
= 500 NERFTeT
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3.6 2XI9&t (Terminal Questions)

(i) 100 ml %NaOH TS A T &N NaOH 92T F0S 2092

(ii) cFIAfem UMD @ MO 2R € @I MO A I g0 IR
(iii) *Fitza omalifeel e & @RE g el o o a0 e

(iv) THIE (@FF GIF a0 T 72

(v) Vi$; = V,8, T8 F @RIT?

3.7 T@aue (Key to the answers)

(1) 04 g = 400 mg.
(i) =5 T I @ WA GTH NN 3 47 A |
(iii) #FITT OH SEILIF L2 O Lepiereld | T o Fa1 I [TRlerfie ¥l

R GERIC ISR G
OH S[ETCF3 3 FLA

TRl OIS O =

(iv) ﬁ%@f@\‘oﬂmﬂ
(v) V|, = O @A S
Sl = 9N W

V, = IS %NaOH < St

S, = NaOH <3 Fi7g (%)



GFF - 4 0 FIAYGLHT ANEFaCed A=

(Identification of Carbohydrates)

UrC
4.1 Ty

4.2 oI

4.3 orarEaE SoFad

4.4 YIS FTASTFACHT AAW
4.5 IS FAGHAET oA
4.6 G TATTACT AT
4.7 BI6 FATFACR ANH
4.8  eEEE

4.9 Temen

4.1 TTHT (Objectives)

a2 G330 A5 I S

o Rfow siziirmtte aomafee oS oo wmd gl \e F=eae |

o I, TLIT—E 4L MAPTIFREST, IS IS SoPFRES ¢ A [k
FBivTE T aAEE SR T I I S FAS AR |

4.2 299! (Introduction)

HTAPATACIN FCeT Sfgwemre [ion A0aa FTAZR0ES Teom 20| ANATSIE
FAERES ™ R Wtk A sFERyEREse ) Skt srdEReh
AR 4 BoAMEIL w4 27 FF | A FARRIGE «@F 3 FfeF TFRET T
e oifes | Jraiw @ FOIT TAPTTRES, TFE TITFART 4R S JTFE 99
T TAPTFRRT «aF T <ifFe e BI60F ATTRIRT e | GF2 Sierwa [&fen =we

26
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ffon «m A 77w I TR, O AT g, SR A FrIE e s 9
st st SHIsT viffmie wHifds A | [fen ammEe A o @R Bfam s
& qareg = Sofuw © waw = q |

4.3 dATAEE ToFAd (Materials Required)

ffen sidieirgsa s o el Somrdefe araem

(A) FT52 TolFad @ Ty TPATT—To=, Tites, 5083, Fiea wes, st
@iea, s ore, GBS @rFer, (GHheT Tiw, AT, SFwl, TelE, 9y,
aee I

(B) IRTE BoAWM—D-2TFS (1% TEw ¥at), D-FLES (1% TEnd T19), L
(1% S0 =39), Taa 316 (1% e w<), FeR ¢ (1 € II), o-msiae (1 g
TS 70% 100 ml 22i%E SyETIRcs MRS 908 WA 27), 19 H,S04 10%
NaOH, Giferen e RFEe, 5% e Tiihs (AgNO;) T34, @res [Feis, s
@i, Sitaifes @14 (1%), 99 HCl, ifss e |

(C) TG TAFAR—ST AR FoIS, e, 21 M Coiw, oz |

4.4 drIs AAFFACAT ot (Identification of Glucose)

Y ~\

(&l
FCETATACIT T A 2l APGIARIES | 7516 =19 SHizces al

{2 e SRYIT YTFre Tesw = | S, STew, SN egion a0 o
AT TS AT |
AR 2FfE—6C T MAPTRPRET, SR 903 @I & =0 27|
oo I [T WIFozRT A [eaudh | eFfors D-w csIGrRnesii
SR AF, D-YFEE (SHES Fo1 27 |
CHO

H—é—OH
OHJ—H
H—é‘—OH
PLITA AN LTS H—é‘—OH (R ATFS CeH|206)

L,OH
A S
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GEll SR Frae
1. SR o[
o4 | B TR O 0 | T w9ed ¢ H 80, 7 | (7 (FI FA=IZCYS 94

TWioldeT reAl 2e € fRTes
C&y HeH & = H,S0, Biel
o7 |

FoR-9 ol

2ml #gw8 I« w1 ml
@ 18 1 ml (@f&g 11 719
G 2| wReeE IS
R Tey 41 7|
QEATET oA

awe W Tqeel - HAfe
@AAeE e s s
e Ted 41 29|

1 ml <1 &< 2 ml qPCAS
o Nfee o ot Tag
Al 297 |

2 ml 1 B A 10%
NaOH fifers sta feefoes
TeY Al 2T |

FCACE #AICH (9
AR T T A (AN |

RO -G TR ECTFA 7B
2eT |

T2elfb e 2fEre sge T
999 FCH 8 ATH AECh
ST B I |

A SLTHCR 57 el
HAJTF TCAT AT TS
AT (AT (e |

799l 2T ZE[W ¢ ATH
ECH WIS T 417 0 |

H,S0, @3 eeld
CAPTFRZCC goTSo 23 |
[T H,S 0, TS o= 1w{2IeTa
ToRefere FagaE e
sif5® = A wECH (<offer
JECR 31D |

(i) SIC=IECES + H,S0, —

AR

(ii)mﬁw +H,S0,
l

1 + oL
FAIEICH (395 o7
owe [ FCARIZCEs
e waTe TR CuS0,
(frefes) Relfe 2t Cu,0
(FTepT) (el s 0|
oo == Toifers |

@CAeE waCe CuSO,
SRFHSITE Cu,O 9197 FCH |
oo == Toifers |

Cu wnifeos Rerer «5f
AR eeitd Cu,0 ®
e 2| 93 e
e dgiwe SaPTITRET
BRI o =W | e
FIAREBTYS T WCAI-
FRIZE | T Ced
TS FCEE @3 A0

A 23 | evre TRIG TS |
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4.5 TLIG IAEPArd A4 (Identification of Fructose)

-

T (TS Hrad MGt St FIE Teom 27| Q=] LS
s fa-<Faf s Toweea wR [T wwe gUEw Tesw A =,

TI®

7, Aofs Ta ol st IS AT

IS FFo—6C TT TAPHIFRREST, O T @IT =& T 27|
€2 «F2! fadim I 37 [FoE (C = 0) 3of A @t Femers =71 epfers

FLEE (D)-F F (TICEIIANOOIE ST AT |

~\

CH,OH
¢=0
OH—C—1
FOC I ACEO— | O RS CeH0q)
H—é‘—OH
éHQOH
\ Y
Sk srfrae i
1. R A3
org T GO S H | T 5w ¢ H,S$0, «F | PR SRS |

o b W R I B TS
Wty A Aea 99 H,80, ot
e |

-« A3

2ml &g Woel w0 | ml
(Tl 18 1 ml ¢FR 11 ¢!
7 | weelfore fogme Teg 741
= |

ATSTER oIt

avg I TEee AN s
@aeE s ffEs 3@
frefore Seg T4 2|

FATABPRICE =AleTCh (@9
qefa T T 4 (A

2007 W-AF AN THTF

e &=

LRI [ AR SR
3f @ AT AEAG TITTHA

A% A

Reeast sFa Tt

Reeast sFa Tt
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A

IRl Pryre

4. wifeenTTa A arw

(@) 2ml T TECA AT
TMiferenwe KeRE TE 2|
Rerss Fe3s WG Ted Fa19
A7 SN A 2|

(b) FCIRT SINA SHCFATT
fed 2-3 ml fagfrs
BJTCFIRST (Absolute alcohol)
RG-S

we Ww-AF K SR | Aferen e waed HCl 99
%o | eIt fHCOT > 7w fgre
B0 R (9] 5157 A |
TFRpAIE (1] T
2 DT G
AR FICLS 515w |
A ST TS O | SIACFIRCAT AT
@2l CoreT | SICHAT TIgw 7|
AT FrIw S
oA TR |

4.6 IFG AAEFACed AArw (Identification of Sucrose)

[

R

Retge of e T )

HOCH,

OH o

TA—ANTEARARTETIN FCA AT ZTFS & FLIT—2 716 TAPTIFZS
T TF T HIG ANF TIR-IPFRITT 978 I | PITICTR MTT >
IS “ffEs 291 wiee =, B, o aefers s sifamd s

IS eFfo—ae wWike g veerwmEe I Jew aa {78
T S ¢ FIW Relftre = | 7w ¢ FEF o — 2 ARFATT
T AR T AT | G2 *F (@ [T eeize A Fo A 3o 7 AR

H /—0H HOH,.C, O
o H H HO

H OH OH

~

e

H

CH,OH APITE e ALFO CyHp00

H
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GE

SRie ]

1. wferm s
ANE A T FIF P -
TisieE TEE oF St
H,S0, o& A |

2. cafae o3t
2ml &g Woel w0 | ml
(@1 1'8 1 ml (e 11 G{TTa
& | BN GCF ST B0 ey
-l 2 |

3. (AAferEg oA
ANG Al TELd I -oAfe
[@e? e P @
frefbrs Teg a1 29|
=¥ Wy faraad
Sml W€ B 1 ml 10%
HCl TfEs T3 et
TEsiE 5 WG Teg ¥4 |
AFF 3 F10a Na,CO,, aras
e gaelfBrs e ol o1 | pH
st ANRIC w49iiGa pH = 7
iy 1 of (w4l 2R | G33E
PreefBre fara foafefee
AT T TA—

4. oE@ cElerR-aF AW FA@
Gl

5. AR oAt
2ml SR WA 2ml 3%
NaOH i<ty 2-5 a5
Gl 297 |

6. wpifsrenmitEa Aamw
2ml *@rEfE ¥Erd 2ml
(TRT SRR uel ST 2 Bl
BTN =+ |

AT 749 8 H,S80, «7
FTASPATHA FCE (A9
(a7 #T A (50 |

(BIeT TSR T A (51
Al

(I ST 77355 T (5187
rl

A3 359 F0IF W
ST AT T |

TS TS ZAW € T
A QWIS T argel S|

e TR R ST IS 2T |

FICLRRCTS Toif=re |

IREECERIR CRIRREIREY

e =@ar sgetafs
faf*ss =)

™ wfafa® zw I8
TNFCSIE S RO <= St
FCAE

frtet gTe Tsifrers |

BriTe g t3e € 59w |
EEY YRS (s Yo
R ACICHEAC [ ICROIEY
&Awe T HLHIG |
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4.7 GBI FWIEFACAT A9 (Identification of Starch)

-

516

TA—INCARPATATER A Teol YT qojferd sAfAenraaresitag w0
W6 = sifde ZW| B ddwe FARRIGET A9 SloRge e
e | s, o arefs wareTR ) Wi, fifE o st e AR
LA [l ) E 1 [ e ol

I AFFe—B16 AFTATF oPRyy TS TeF wAE APS @3
ARPTFRITS | S *FaF o a6 Fw iR 99 9 T6 ¢ [P
T BARSIER (o BRTS SR | 4o 7B15 o9 SisIEres @ SRt ba
<2 7 #eTeE A S | BT R ATFO (C4H,405),

\_ vy
SR SRfTae! Gty
1. afemm @
&G T T FOA (T 00 | e (ffer el o o7y | icieizegh Sefers |
TieleE GEE oiF Rt 9 | 31 o)
H,80, 8ita &3 Bie )
2. cafe-gz o Arm T % 2 e =31 SRS |
3. wrHfRras oA
VG T T FTIF IO Y | wrelf st et 3o et w0411 | 92 T%7@ 3516 -wneaifes
=NCHfea ®a9 Gt ZA | FAC +if5s 7| 616
b0 (5 BT (KR TR |
TR HCl @7 ARG 5160
A IRk S V- BT
Na,CO, #TTe TP
o=ifire F1 e | emife me
o fsfafie A3l =
A
4, (wfrR-97 oA SACH AE Ao St | Reiaaa s © o |
@2l (o | TS TS SHfRS |
5. raa Afww RS YT ZeW @ HATH | grieEa GRS e
S AW 3 g FR |z
6. mifeTWITTa e (F BT R e A | s el gre
e G FLIE (3 —wdie

#4%g TG 516 |
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4.8 2Mi<at (Terminal Questions)

1. (omEw e

2. T FCLRIECGS (HIA_ ATHE Gl (7 2

3. (Ffe-ga AFm B @rae AR ufeg o I

4. TFMT I ¢ FIT Toae SRS Fcae e & Ree «5f <&

qq?

5. (B SR TN FLItER Soffe fafee e

4.9 Teaue (Key to the answers)

1. DICR 3 (THEIAHHR TIET (THGIS A |
2. NHGE A
3. R */Far wfey |

4. ICHS LTI € FLIE WA T SHACRZE ¢ B 25 ATz 1, T34 @2
3 v aRrerizies =@ g fEfes =)

5. iFCATTTFT ArFE g |

BOT (CC-BT-06)—3



a3 - 50 Tfgma T ATF @Afbra e

#4r¥ (Identification of Protein from
Plant Samples)

UrC
5.1 S

52 el

5.3 etaEay $owFad

5.4 ciftn S@rgEITdR o F
5.5 e

5.6 Temen

5.1 1% (Objectives)

B GFIH S FI A
o Sfm A 23re feeim @ifta (Tiesl Tofels Tmigead Fa 99 o S
AIRCA |

5.2 o319 (Introduction)

AER (ICAT BSR4 Boivia @iifoa | ooy szl =g (AsbiEs v
AT I T AT e 1w A | Bfegw weirs fifen wraw ey bt 4 Stor |
o1o5FT T TRl dui SRR SEa GeifRifen fefere iftare w9t =3

53 oTIGEE ©AFAS (Materials required)

(A) F59 TAFad @ S IgAlfc—Siig, =itae, (6°5bea, Ruaters @res,
IoTRE ol (675 583 (2re, AT, F e S, o, sz, I

o, (0 B0 Wiw, I6A WG, 4 @ G|
34
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(B) wPfS Semia—enbms wnififte ww, 9= HCL, = H,S0,, 40% NH,OH

SRR, 4% NaOH, 1% CuSQy, 50% HNO;, FFag faes, 10% &Te <ot
[Pb{(CH;CO0),], @AreiZa P spiege |

(C) SR SotFas—froE Fioiw, =hgat, ae i oo, oz, wspiRe i |

~ ™

. A

celtioa

TA— I T 0T @ (&=, (IR &S BT o5 iifoa 2z |
wegpiae Are @fbER e sas @re o) R @I @b
T4 Tome 7= o)

IAE eFfo—sEiReal SEefE o coiribiRe T RS IS
=0 A 915w 1 @iftw wgre IR (C), =RTgTS (H), IFe (0),
ARETS (N), AETFR (S), 4T @A CFQ Trwape (P) #edt qH|
Sa AifT (TS w1 fod I

fbTTe Tl oA owfe s
10 g SIS (EFILT FE-Jre Ot (4 Rremia Fise iz «itgs o oite

T w1 fifEe @ 100 ml @it T4 oF T [

5.4 2ifod ANIgFacad A9

Sk srfrae i
1. SHTE [
2 ml T w9 e eits T | el slre are ot oot | wfEs stagew cenfoa Sem
Ao S o fifers Fta SIS S (Denaturation)
Frelore ey i 25| K MERUE D O B R B [E
O T 20T AT ST T |
RIS c2iiba Soifas |
2. QRTOCAG ~arwH
2 ml T TR 4% NaOH | A=06 @) 22 77 = TR CuSO, (51551%%
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SRk T P
(I ml) Meql 2o @R D I TG IS 2O A
! CuSO, 1% T 24T | @ AR 9T FICHH A
B | B T (A2ZTCHD)
EEREEADEE]
O O
A |
HN\C—HN Cu\NH—C/
! |
3. STRABE o[ TGS @NfTe Eoiffers |
(a) 2 ml T T TAARSNS 5% | =T AW st 937 2o | WAL SR
HNO, Uisl 28 @R et | [ oisf eicaies geqw 3o dime | Sme)fer ARG Se e
TEINCE TEY FA 24 | T | ARGITeRrets o T
SICAT AN Zow 1 el
A |
(b) T® wECeR s Aoet wex | zem 3o e e geirefe | ceifbras  snitaicats
oite wfefig AN 40% | 2| AicGIcefrebeefer (rame
NH,OH Tf&! 25 B ER SRR E NG EDC)
TR SRR, Brb e e
fpigeremeifa  wvw
SCACALS SRBCA! oTH
wrE—relfe e Tsifre |
4. TETa «8mw
3ml @i T 2 ml fEe | ImS A ekrwA R e | | (FAfeas  SpiMiEcal o

e e I3 s
TAeNE 5 et Sed &4 |

Toifere WEfGF SICE 2eiS
NI #AiFewE (Hg) oTee!
T 2 AW =TT FCLH
910w FCH | T w@ce! cefoe
TR |
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5.5 @9l (Terminal Questions)

(i) bt SHTRTve SwRcal S=ejfe (W A9wE Al (e
(i) ITTTLA »[rFE CuSO, @it @FW =T A RBiga Fae
(iii) CPaeRE SOMEA 9N REPEE (FF AR A A A 2
(iv) T 9= s o3 2

(v) T2 SOMIRG SOIfTed WU A I el

5.6 Seauiel (Key to the answers)

(i) SHTRITADE “F |

(i) cofoiRe Fwam Ay &g #07|
(iii) TETa 57 |

(iv) SoiE wife |

(v) CoribiET T |




9% - 6 0 TfGTHE T (ATF Ca ¢ Mg FEFACE

#fd= (Identification of Ca and Mg
from Plant Samples)

Ao
6.1 STy

6.2 oA

6.3 erarEAE ToFad

6.4 Tfgn TN 2_CE Ca ¢ Mg AGFa
6.5 epiEe

6.6 TaAIE

6.1 TT%] (Objectives)

a2 @330 21T I oAl
Ca ¢ Mg «2 4 Sieullide CTele SfEgn (2 (AT ARG Fare 2/ |

6.2 &FE (Introduction)

Bfgr oz AffR e wedfs «ffe Gim s oiE azd w1 wEbEm,
reicatRE <fFe GEefE Tfen <P o wids Saw gy e gor Sfenfas Gs
(macro element) I | TiER W SFRTE FACAE G2 (TR TRPS ST ATF
<R FLIFO AR TS AT AFFE MG GIEF 92 Teree, Jwig ol A7 |

53 oTIGEE ©AFAS (Materials required)

(A) TR TSI Aol
(B) 753 ToiFaq @ Tl T —IFE, FaE, (5% Hoq, F6d 79, [arss
38
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@res, < @le, (G536 B89 @ele, (556 [5q, T, 9, O, T ¢ e,
AAS QeTE ¢ €T T |

(C) AAFF TolFaet—50% HCI, 50% HNO,, 50% NH,OH, SHITfes SmIes,
SRERN 2Ege w6 (Na,HPO,) |

(D) S SAFad—ReEo P |

6.4 Tfew T (IF Ca 8 Mg AAEFa (Identification of Ca
and Mg from plant sample)

1. HCl @3 frft toR—5 gm SN sAieits St ofScx 22 tof 31 =11«
=20 20 ml, 50% HCl ffRTE 5 Atz 10 [fW6 Tew T4 701 | HCl-97 i witaea
=[fs(e FAblE FoTeR AR “fFge 707, “fge FHAET «ifee w1 mrar 50 ml T

2|

CEikal e Fwarg

(A) FEAPEN FASFS
10 ml = RIS #1991 F0e | Wl Sjasewl 9% 5= gg-q THARRE FHLRI,
T eite 50% NH,OH &t TSRS SRAICETCOR AL
w0 2e | Fefy W s e w2 st FpEhrEN
CRFIBT T S oIS SIACETCoR SRECGS STl EOO Ca
T T 24 | A% I sTeR St

FACEN Goif=rs |

(B) SHoTARREN AAgFact
ST S 549 RFeore | A (@R S04 AR | (5 arorfs - wprewifag
FACEF AT Ca SCECGT | T4 | RRIGIGE R A AT
TFA ARge S w9l [(NH,); MgPO,] I &Ca
FBC 2-3 ml 91 29| TIgS TG | AR oA
TR ©iR TS 2iRegite ToifRre |
FFs Na,HPO, & 75T
T (2 ml) CTICAT 29 | IR0
JHA WG WIS [CER
SICR 9T 25 |
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6.5 @9l (Terminal Questions)

(i) e AT T T T A ST o =i T = e
(i) SUNFAER SHTHS, JEEE G A [Ea w3 FW (@6 slon g e
(i) S siro =T (ATF @ CIE AMEIS ASA?

6.6 TETNE (Key to the answers)

(i) Sfgn woite srige Faa e Gl wiige Seeeilm Aite o3z f&fen
IS (oot SRR (Tereffere TE 2| IO A IS AT 2%
NG CIEs|Ea odd T2lee 7 F4 AT |

(i) IR ST |
(i) R =T e weNfEE e oo e



GFF- 70 Tfgw T (AF Fe ¢ S Frewad
(Identification of Fe and S from
Plant Samples)

UrC
7.1 Sty

7.2 oEA

7.3 AT TAFAY

7.4 Bfgw TR 220 Fe ¢ S TFTFA
7.5 emEEn

7.6 TEawE

7.1 TR (Objectives)

M2 GFI0 AT I AT
Fe ¢ S «% 70 Sfewias GNets Tfgn (2 (A0 g FaCo 2[00

7.2 &FEt (Introduction)

Sfgwtmezd Af wiwwe Foofsr < (s Srope ol &zd A THEA,
I, EPE, THeCAREE, @ne 4N E ciens Sfere®a o= wifds Nam armem
A TV TRSAEP A (macroelement) I3 | BfYn WOITE SFEge TS 2 GTeTe|faT
Ao T AT 2 [ion IS (@iesl S GiEefee T 2R | S e
TR AT SRR MG TAYoF O &2 TG Fa AT |

7.3 armieeE $oFad (Materials required)

(A) Sfgw TFRI—SmE sl

41
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(B) ST6a Toiwadt ¢ Sy Tgelife—Jiwia, Fe, (676 B0, Fiea 7w, [ars s
@res, «ifFaes ore, (536 B% @, G36 B33 T, e, s, e s,
IS THITE ¢ 9T A |

(C) awEF=E Bosa9—50% HCL 50% NH,OH, 2% +Bif¥mm @rammmiEs
K, [Fe(CN)s] T34, 5% @RTM (FR2T (Bacl,) T34, 5% *BiFa aicammezs (KCNS)
73 |

(D) TN Soiwad— e s

7.4 Efgn TE! (ATF Fe @ S AAGFA (Identification of Fe and
S from Plant Samples)

1. HCI @7 i (oR—5 g s et Siete «form =R (of 321 =51 | @3 =3
20 ml, 50% HC1 fif¥en 5 carzr 10 fif s Ty w1 211 HCl-93 b st =ifse
Rrttlm Feitem RS <Rgs I, «fge Ffm «ifss &= ot 5o ml 4t ==

SER) T s

(A) ATz FrEFad
1. 5ml HCl FefPies 2% | =6 et (@fmim ) wtefa | creapiaeie crimmize

SBIFBRN FCAMRINES (T | 7B z# | FABTS ZCACR | AT (F1Z

= | TR |

2. 5 ml HC1 Rt 336 FG1 | e acg s =1l =< | (s Sififiers siicmis

SGIRIS ATIFRCAT Gl | 417 Fa= | IS,  (FIAH

z | ARG [Fe(CNS)g]
FoISfe 20T | AT T2
TolfRT |

(B) ARTHITAA FAEFA
5 ml HC| FritR 308 G351 | AW (AR Qetset Ao | ssrwsift @i semesisa
5% BaCl, ¥it-T &= | e | (BaSQy) 1 =TS Aerzrlg

GAfers |
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7.5 @9l (Terminal Questions)

(i) @I (@FRETeT AEw @ (e WIE F9 A9

(i) CGITZT AT AT T ABFET ATAGNTCAS GRITAT 20 Tae@ s
TW IR I (ol T T2

(iii) Frgrel sEEatsE T of = =me

7.6 TEINE (Key to the answers)

(i) R
(ii) 79l FFRS 4ime ¥ | A ATANACGS [Fe(CNS)e] Teom =7 |
(iii) 7.4 S N4 |



GFF - 80 TCEAF TN (AF FArge ARCHAA
sAfgma ST (Determination of

dissolved Oxygen in Samples of
Water)

Ao
8.1 Sty

8.2 oA

8.3 IS

8.4 ATIGNT So@Fad
8.5 ofarwt mte
8.6 T @ Ao

8.7 e

8.8 TamaEt

8.1 TT%e (Objectives)

@ «7F0 A T A
& T(A FANge SHEAa s [y e wimeae |

o fom =M 22T MAES TCAF AT TATS THEA oA A T q@e
ST 4R FRCS AR |

8.2 39l (Introduction)

T B THCECR ST [ I @ @R RIM 220 MY T A
FTO! AW T 4TS (2 T S @ FIS T AW | G Al T uAeS ST

44
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g7 P GG A | (A T 22O WIS G AR SPEas Al FW
LT (2 AT ST YIS T 910 I 7 | AN GIRIGHH 26T WRoJ2S et
TN TArge SRTetaR A [ T A1 @3 om(SHrE Winkler =S T=1 23|

8.3 St (Theory)

TS Al ¢ SferEl Te mRrge e (0,) &% I RS FW TR I |
sifege 3 ReRER Tret ST Wl KT AE [y T SR F[ 1S 1 T
G SGIE &5 AR GO TAg© SHE 22 T Ge SIS A
FC AR | SR, Tore Sfgrt AR efF wel SfEnes wRREE 0 | S|
SiEIl, FRerEel, W e FReR TofRie g3k SermE SR, AR Sfen
¢ ToTe AT WA GlE BAgS SHeas Wial FEge | AMISNT Sie vy
SeEE mg/fFGE A ppm (parts per million) TECE P T 2T |

T2 (Winkler) wfSTe et wargs SEtag W@t [N 5= a1 spresnens
S (Mn?+) SE oS SRSt a1kl Sifis 20w splelifie (Mn3*) oioe 02 | HRE
AT G2 TS wRmefe, el aRgazeges (MnO(OH), 32 Mn(OH,) Tl
wrisfRe 73 | 719 H,S0, 3 SHRIfSTs STaeizs SR wiwlf ies 2itgsiewts e
AT TR FH G AACIRT ST TS 2T I A (1) T e |
A SRt AR T @ N 2w wielfie 2Rgmkeen ¢ omS! A el
AFCHEA ST TO (@ T | 42 FIRCA T AEACHoa (MnSO,) #ifzm=e @ =0
wfa sifaite [T S (1) Fofe 27 | ATPIETtrita A= SICaifer s e
T | GUHCE FHICF HIRGHTTR oS 2ot aE 4 =1 6 Y, S
At RiFa I AT T 39 aiet I | PR ATAAACES SeAiferas e [Kia Fa=
e SHI5- ARG T2 (AT ST wejsjfer Topnifes zre At @ w3t e
7o 2IfF Fetl SR (@ sifFe ATAACES IS T OIF2 GIRIGHTTT AT S
T 2| OfR I W, LA ATIGIEACTS S 77 2977 ol 7o ofes |afen
Toifere foe 2 wtAifera sfime sk oe wiee SRetE Tisifes |

Mn?* Wﬁw o > Mn3*
(1) (sretaeT s (STettaTer SIze)

M GG ‘MnO(OH),+Mn(OH),
() M e Goeies 22gaze)
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(ii1)

wielfe ek eRd | el
Z2gsize H,S0, ATCTE

+1,

(iv) ATIATCTS FIRIGATA Mg aneaifeeTa »fame e

8.4 aTHEIN ToFAY (Materials Required)

(A) 67 TR @ Sy TFAS

eI, 9iTe(B (2 ml), FI6 fowge REATers @wst (300 ml), FE F= (250 ml),
AT (B8, JCI0, PO 55, TG e, T OelvE, & 9 |

(B) IPMEF Tollmle

1.

2.

6.

MnSO, (36 g MnSO,, 100 ml #IfeT el TIAP® FACO )
N AT g2

739 (a) 100 g NaOH 100 ml lfe® &5 wige 0 207

7d4 (b) 27 ¢ Nal 100 ml #If$® Ta TGS FAO I
TR (c) a 9R b =TI I Al [T ¢ TRe o FACS TA|
T H,S0,

55 BGF6R - 1g 56 100 ml T TGS ICA OIS AR T8Y FH FBITHA
734 e ]I |

RIS ATIAFCTG (0.025N) 719 | 6.025 g Na,S,05, SH,O 100 ml (ifew
GCe TAhge FCe (NG APIEFT 0.025N 79 Tod 23 |

JFF A T TAMER T I BAgS SEECR sAfFwied [y Fre =J|

8.5 AW #w4fS (Experiment)

1.

7% 300 ml RS @CHAE THAMTIR NMb YR S0 6 FA0O (S | 7%
TS T @ (@IOTH AT 2T W FH @R A A @roet 7w
T e T | @ew 7w A ¢ B grot ffiere =t wme |

4fe RRTes @St 2 ml MnSO, @39 €3 2 ml FR =T @34 (D)
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PoTsIthe Rty Fifee Tare 2031 ATt 4 @eers oy BfEea 71d 716 o
ATAGH |

3. AT 4 T IR ot e wad 7iee ffee wwee =731 @B
IM ZEW A F4eTFel [Mn(OH), €32 MnO(OH),] o1 TR @roeTivee
diferre frE sRERIE SsTwed effgaiee Wi e s =3

4 o7 Q@reees HECY @erEE T4 A @ASER watd (HTensd MRy av
Awfers 2 ml 99 H,S0, GHITS I |

5. @ArereR o 7= wF Siteeid PR <[ (7l I (T T w00 (TS
I,) TAE G2 ST SETHA TGS 2CA (TR

6. T BTG 250 ml ©F FFE FiF [T T A @O (ATF 50 ml FR G719
TG FEFET FITF TECS 20 G FAFEl FIE qOCT A € A, 09 bizre Fare
T | OIS 517 F% 7T FFFR FI0F B QG L3 50 ml T T34 BRATS
a4 T 7F B, ¢ B, I+ e sate 3|

7. ofSH s FF | ml T 66 w39 GBI Foee) v =9 | 93 /A
TITHT OF5 ST N T 479 FHA

8. AR FLALG 0.025(N) AT &I GIFl T | 759 A0S 2 (T JPLAWS
“0” AT TRTAR Toet i I | G917 TIPS LR T FICH S|
SICAIGTAT GRUGW F0o 203 | FITHA T Wia 3¢ o+ 2eatae GRGHTe
&% (end point) Jroi His =1 =0 IaTha eefi ¢ porwg «ip MR

TS A
A T (ATF TS AAFE T (T D)
JLAHA A
Ffr= @A | eltefie 7o EIREX) Te
st | Afase (mi) (2S5 (ml) | 2S5 (ml) | Na,S,053 | #ifssna
siffmiel (ml)
1{A)) 50 0.0 4.6 4.6
4.5
2(Ay) 50 4.6 9.0 4.4
Na,$,0;
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8.6 a6« @ TeNTe (Calculations and Result)

5 Gioa AfdfeT TR MO Tret vahge et AR e Tt a7
efe &0l @ wdge _ Kx200x Ige GilfCa ARG 93 SiFed x 0.698
SiRER ARS GIRUGHE @) Sj3TS SRl wiEen
(QTOTETE SO
@ISR ST — (@I [ A
g PR oG = 4 ml (2 ml MnSO, + 2 ml FET SICAIE)

300 _ 300 _
300—4 204 _ 1014

AIMFOTS BRIGHTTT T 9T 4.5 ml Na,$,0; IS FA(RH |

Gy odfe &6 oe ﬁ@ SRS AR = 1.014><2005>(<)4.5><0.698

= 12.74 mg/ =6=
B, @ B, S FIF (ATF SO SR smfore aaigs SEneta sk
e I3 7FTS AR (T A) AT e e AR AT @l 7 o
g 9T T oRe fge T sie |

s K=

8.7 M9 (Terminal Questions)

() wfes W@ iR T oo BI5E FF N 9T FA T @Y
(i) o TS SRS A@l [z T & oo ke T ST 2
(i) =S sifgmed [otam T G @IN T@E TS 27

(iv) T2 swfere pelfas [ge 27 (@7

(v) I A M & & 5o =2

8.8 Teauel (Key to the answers)

(i) 55 =, ST wAte RiF I s e 9 «7e I | PR LRAAFTCES
SCAfSTag Ate RiEH T2 T 3516 SR e (AT Sneaiferas weejfa
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QAT 2T AF IR TR oS A DT cwetl w@fd (7 oif@mne Aras=css
[AZ© T OILI2 HRIGHTTT 7Eai+F SiTwes 757 27| b GBI IR [N

[T = |
(i) @ FTes @erE T SR A OIS @ AP AT W |
(iii) 0.025(N) GG ATARATES |
(iv) AR ST Mn?* ST Mn3* ST SRS Z0H T G2 T TG0 sheniiiee

TRYARCICA T4y 27|
(v) ATAGETEs w19 |

BOT (CC-BT-06)—4



GFF - 9 0 BREGH swfute TS Srms @
SR ARGTeT  Afed [y

(Determination of the enzyme
Catalase and amonut of amino
nitrogen by titration)

O

9.1 Tt

9.2 eBEal

9.3 Hivwerea fHiFam @ fAdm
93.1 JrAIfS
932 oA Towad
9.3.3 oA «wfS
934 T G oM

9.4 FANEA SR ofere wpEiEmt AEGTETTe e B
94.1 FrfS
94,2 ATEENY SAFAY
94,3  oqw ol
944 T @ oMl

9.5 e

9.6 TeAleE

9.1 TT%] (Objectives)

2 «FF0 AT T =i

o THBITETET T 7T0F 49l 7 I |
50
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o T Wl (At FicEe Faere! W Fre AR |
o TS T ST WH ot FFGITETAR “fFwe T Fre 2w |

9.2 @%i]«! (Introduction)

i fen Relie Faa weet 2lErgites siemizs (H,0,) T [Rarg amafee smief
Teoiy 7 | FHIETS B’ H,0, & (% 33 H,0 ¢ 0, Teoim 30 | ©ff wiHitees
SRS AR TOHF (Scavenging enzyme) A | Hy0, (F ARTGEHIL? IR
I OIS Bfew Sre TP (extract) FOIETER T IR @tatal Fcet [Fgol H,0,
% = 77 @2 SREE Hy,0, (& KMnO, 4 ARITT SIRIGHTAE T Afamist
FbicaTeR fFaerel Wdfwd Ft aw)

SR STH9Jfe7 GRERRA (Zwitterion) 510+ I A0 SITS I ¢ SO To2
HFT ACF | G2 I O iz sEhife g ey = qw 9 Sy erwa
A FIVACZIZCLT FACE I M0 Fnieibaiares e eiRw 77 g IR
T5ffs T A SR SfET of emiT FH| B SRR WS IN0eR WIIF AL FIRlGE
F(A SPAZCA SCEF oAfTed [efm w0 w1 @B oA RS GIRIGHT e | SR
TR SR ST Tl AR TRTE SR TRGR Al [y w4 ) G2
sfex ST SRl TfYn Srol ST SUas F4T SIS T de aFedl A% F1|

9.3 Fisiteced fRisae gw fdw (Determination of Catalase

activity)

9.3.1 FEIfe
RIS XTI Py R e el 2Regite siweEige (H,0,) Sesim 23|
FoITeTE TEDT G2 [ET DRyt Airemizre [{iE% F H,0 8 0, Geow 7|

2H202 _> 2H20 + 02

GFTHE (I Bfen e FiBeTes B B @k H,0, (F ARCEGICH T2
T = | W TEes 2tg H,S0, 2t w7 [ 9 30 =@ @R oR¥® H,0, @3
ARTE KMnO, aid! SIRIGHTaR e ez st 23|
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9,3.2 LTARTIT TorFad
(A) HTHF Toaad @ TRARE

e ¥, (e, 0B (50 ml) WFSTNoF (5re, His® 361, IJeF6 oS
9 FIT, TARPGRGE, ATARHR, 47 (S, P |

(B) IR ToimE

1.

2.

3.

Y Hy0, — 0.5 ml 99 H,0, & 199.5 ml STH T3S I3 719 H,0, RorE
I 2T

KMnO, (0.02N) — 632 mg KMnO, 1 #1513 e zares 8 0.02N KMnO,
T =

TG AP — 0.05M T pH 6.8 A1 0.05 M, NaH,PO, ¢3¢ 32 Gianfai
Na,HPQ, fifee I AFRT pH & 6.8 S A

4. 10% H,S0,

5. vfse Tl

(C) Sy Toiadt

FHITETER 1 AR e O A A, FER, e, am wiiFe oo

9.3.3 oAFrH oS

1. AT YT SIite 9% I0F (5 g) (2 (=i5 I Tl 29| 9237 < % e
e A FefoR oo % R {0 (Rt 7= == e s tedt
TR T 4T GG TF RN PFT AED (o) e Biow |

2. s fReibln Stsitem GTw <figs 03 Tes TR ot w1 Ffiow
TOALF 25 ml 9 2=

3. Seoren @ fdfed 999 w0 2 4@ G toR) 4l =X
P GH—AF T BT SRS <At |
TIGE (16 A IR (B—TF 0 BOTE ATE |

(A) 4fSh s FF 1 ml 1SS = (H,0), 8 ml TF6 A ¢ 1 ml H,0,
(=1g) fufers ata 71 g & AT ==

(B) s R FITF 1 ml 741, 8 ml FCF6 AT 9 1 ml H,0, (7Y) fifes
I femreew o6 =Tt 291
P ¢ e eo—ef$bag 1 307 o IR 717 5D FIHE SAeoe
30 ff% Tl =011 @3eig afel ond S ml 10% H,SO, e 1 o5 ars
THET @A T 30w T Sl BeEa AgTerE Fe 30 NG|

4. I FLAW 0.02N KMnO, et &l Firea [ Srets 5200 41

T | TS FICHT OF5 &R T 3 4179 FA07 @R 3 TwS 30 Sec M
2R 4N JLAH porE Aiv fre =3
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9.3.4 T @ ool
e R{fFm U o0 @@ gk

1 2AAfsF 25 (ml) TS 2 (ml) AT A5 (ml)
s (G
1 0.0 5.1 wzs_o
2 5.1 10.0
R (6
1 0.0 26 %:2‘5
2 26 5.0
- 25

s el =i @ 1ml 0.02(N) KMnO, = 0.34 mg H,0,
GETFE PO AS-FUEE GUOI 4lI6 =5.0-2.5=2.5ml

o TS H,0, @ s = 2.5 x 0.34 mg H,0,

1 ml BB 30 WG 2.5 < 0.34 mg H,0, & &% I3

. ioieEs R 2 22503 mg H0y/ml FF

TR 5 g MOE A (AF 25 ml TBF (B ZCARSA

25x034%x5

L1 g TS AT TLEHF AR TR = =35 = 0.14mg H,0,/ &6

wefie @2 ST wibere [JEg ow = 0.14 mg H,0,/2m/ff s
9.4 FANIE BIRGH ARfoTe SHWIRTAT TR GICSTw Afaia fdfa

(Determination of amino nitrogen by formal tritration
method)

9.4.1 FrfAfe

SR T SR ol (—NH,) ¢ I (<COOH) S[Tad T4y «ifds | s
FAge SERIT PR S FROMRW SRRIT At ik u7 FEA ¢ =ifew oot g
AT M| GF SRR PR SORT AR SIRGAI Negra ~f et w3t 7w T
SRR W TSGR (HCHO) T3 390 ot o N-swaifiaiEsfa ar N-
feameiEa (Te IBES =01 93 T NH, 97 A SNeiF (Aduct) 51597 I3 Tefie
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2 wghre @i e At T g IREE g0 T oRw AE | @3 ST

IR oI Ffere ST R6AT, %NaOHﬂaWEWHWWW
AT o T | SHWECA T AT SN ST Tl AT e ARSTS SHiE
TG ST o st T

H-CH-COOH T &, 1 “H_coo

| |
NH,

NH;
SO o (G2HRE)

(FTOECRRS)

H-CH-COOH

|
NH-CH,OH

N — seaifieiEs el
H-CH-COOH P H-CH-COOH

| +H-C. —» | ,CH,0H
NH-CH,~OH N0 N< ?
CH,OH

N - SiENEe @l

9.4.2 oTIET TAFA
(A) FTHA ToFAA € TFATE—I(e F1F (100 ml), FHF 75, RICSH @O,
AT (518, JLFO (100 ml), FATAT B3, L6 7o5IS & =, TS QergF
€ GG qiF |
(B) INTWS SAFAA—35% &=l FIAGRITE, 0.1 N (NaOH), 0.1% Foi2ifer
(80% ORI [fE®), 5% (W/V) 4diEhm, s dizhm @3¢, 7ifse o |
SO SRR GTH WolF ForS, AIpE, AT Wi (o |

9.4.3 2% omyfs
@2 AR oo 41 @S 2B wae (0.5%) ¢ 7 s AlEhm w1rem @ i

Eull
e AR w_eAT G — 100 ml T FITE 10 ml 0.5% 2ABF, 5 ml 35%

oY T CIIBT ¢ FEF GG @FIAAEE (rem e )
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@i TS 1 wefie 0.1 (N) NaOH (BTt Jracha 0 wit Wil oifdsyf vt =01
0.1 (N) NaOH «7 1=t &ffsfl sfam Fves aadqts Gzt =0 27| &fS owaz didfie
9 purE 5 FrfvRw Fal 2511 Fived w3ed R 2 oA 3 7% we Rilew
A e fal ol TR e 4R A

9.4.4 TFeFA @ Stol
TINE GRGAE JL A (Eefe s

AP e | o6 | edfie s | peR IWEs | IRge | e A

A3 (ml) e (ml) %NaOH (ml)

0.5% 1 0.0 71 7.1
7.05

2 0.0 7.0 7.0

TR 1 0.0 4.2 42
425

2 0.0 43 43

gk

10 ml 0.5% #3Pm = 50 mg aizFm

7.05 ml %NaOH 50 mg EPrE o= 7|

1 ml %NaOH% mg 2RFE eifie Fa

425 ml %NaOH% mg ARFEE axfire I

o @S 10 ml Taed aRfreas sfemd = 30,14 mg, T 3.01 mg/ml
SR S @ 4iERTes (CHNH,COOH) Sif[is eoe = 75 g

75 g 2P 14 g TRIGTE AT (T ARPF AT 9 TGS 77w <Nt
R TGS SR eom = 14.

75 g #RfW = 14 g ARG
14
lg e = 75 8 ARTGITS
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3.01 mg 2REPW (Te@® @) = 14301 _ 56 mg TEEITEw weffe, Twe

75

2P Bt FRGITEtER 2ifTs e 0.56 mg/ml.

9.5 Mg (Terminal Questions)

1.

~

FHTETRF HTS( G TLIHF T (7

o Feiw H,0, & [RER w2

FioaceR JFa [eftag T w1 % H,0, & R 7=t G 0 =5
e s ok Wivierer [ et @ H,S0, (10%) et e

A ¢ B ¥ [{fFa f=etE 0.02(N) KMnO, &=t BRIGW 8 T A @3
(AR L0 R 5.6 @R B @3 (KT 1.1 To1| G (AT o9 (& «i=elt 203 2

%NaOH@@mww%mwﬁﬁwwwwwm?

9.6

Ceael (Key to the answers)

1.

9.2 Iy

2H202 _> 2H20 + 02

. 0.02(N) KMnO, ¢ 20 GRRG*« F41 27|

O oET TeitRfere W Sernred B I = 19|

B fireifbre wibemem sifama @ ©iF @ firrd w=wi*% H,0, 97 e 3w
2 IR B TatE GG T2 ooy 9 Afwid KMnO, I8 TR |

9.2 (S wrroaw) @aay

TFIABEOC SR SHNEAT ST A€ F07 SHEE owa oA [ef
AT & |



9% - 100 Sfemma fafen et gemisers Ates
gw Fofias #1q® (Experiment to

determine comparative rates of
respiration in different parts of
plant)

oo

10.1 Btme

10.2 e

103 s

104 eTIERT SoFad
10.5 ofqr®t omats
10.6 T @ ol

10.7 Twag

10.8  emen

109 St

10.1 W (Objectives)

O3 GTF0o NS FT S

o VA TCE Bfun (@ SRrEw otad g ©f «fFNe 307 e 2w [ Fare
2103 |

o Sferm RS wert svem 27 [’RfSw =@ oR My TFCS AR |

57
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10.2 &394t (Introduction)

@ *Foiw dfFm yreis g St SefRisrs w5 wifts =3 COo,, H,0
€32 T SrpE 9T T O WO W I =W

C6H1206 + 602 — 6C02 + 6H20 + 674K cal

e e wa *ifFs 0, & T I waew =7 B T =@ Sferm
oza [fen ot wprar zw RSy g

10.3 SRS (Theory)

SRS BoFReTS T GISW AR oy QR TG0 ARG 207 o0
W ¢ @@ P Ay BT IRweraw et T o wmite fsfs =

C6H1206 + 602 — 6C02 + 6H20 + 674K cal

10.4 &TIreeia $o9a9 (Materials required)

1. 76 cirTea Fw

2. 76 PrPRE e

70 e e

4. 7% 72 Y4 WY e

5. F2F +OIt<E (KOH) Cotsi5 A Wil
Qe

el

I8 T (2ebw fifss w@)

LN

e

o0

10. ot

11, o
12. FTaR 2AifG ¢ Bfenm &
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10.5 <9 # “w4fS (Experiment)

1. a3 coeres FvE IR Fre@ 1S @ wim 93 coiieres FTH AT T
Y |

2. «Jp e W KOH (oteba[ten (td 9elltsd Feea s[rd Giecy e |

3. F% qivg Rfw foon $i68 g 7@ piecw B4 W FOwT J4 T T

4. TR AT FITET FTAEPA G2 BIHT wCerd A o5 Jgasres (o
e g gt =g

5. i coifafors a8m w3d v F 7iore STl TR eIt FTE AR Al

(T PITHA 7051 TPT AT (G Oatel Wid AT g colflier™ o= @i
= 94T |

6. T S Tl 9F 9Bl @ e

AR 1 9F IBR AT b FeT T @R AT o 38 T @sim B
g (Rl AN |

10.6 ¥« 8 45 (Result and Calculation)

2T FivAte T 98 TArew Twe!l Il (e AT @eet 79| 93w A
AR A6 4T I e Toerw [ WdRe w7
GTFCE FALAA W TS Ta SiEed = SRS ¥ T IS wiesa

2
e = n(%) h cc [d = diameter, h = 78 TR Twel]
oo e —

¥ == (A o AAlolfen e = x g
@rEg AdrF TR 9T q9B A A, O} RS WA 2@

1:(%)2 .
= ——— «cc e Sfrea /e Ao/ a5
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B =vlHre—
Al 2o (7 TER 9 [ET 9T 6T = y g
A | (U b 40 S T

ce <ifTe SfTem/am /75

10.7 #4i% (Inference)

T AAG @ TG T TS WD T AL FCHT SB0Gw (AT FCACR
@ WY WIS FET T ST [T Az | FITE Toie KOH ¢ T4 T2 s@ize
ClIFe FCF | WA SIS IS 2907 a1 FIOF “Froil Y aEked 9 T oF6
TR T AR ot 78 TR et (@ ot Tro WTH | {6 TR N6 N I8
TACE Tl fon | (@ FUE TR S (e 2rafes ore A8W T Wl (@
26TF 32 oifde 28 (@ graw ~iifire Tferm = Serw wwTas 29 @

10.8 2™T&t (Terminal Questions)

(i) *PAF o[ FEbe AghEw 9 Fa [ TA?
(i) *PLE +FrF IRRIDT SqT 7Sl IR FAOA F FAFe 76 Fq A2

10.9 Teawt (Key to the answers)

(i) KOH (oTF5f CO, (e IS FrEbrs At 5% 203 1 | 174 FrEh
g 1 20 AR (AT AT FrF @ SR 579 FACE | T Iiowret ez
I GATT T W)

(i) & IS AT I FIF IS TAAZ FACT I AFO AT
7% = |




Hr-II
Tfew #haa
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GFF- 110 Ao qR Qg 799 AFoFad
(Preparation of percent and molar
solution)

1.1 e
112 ez
1L3 T3 egedaca et oread
114 T AFoFad oo
11.4.1 ot 7ad
1142 &9 g4t
1.5 et
11.6 TawEt

11.1 ST%7 (Objectives)

G2 GTFH TGAT FG AT i
o T T3 FF A T T FRIA |
® Wﬁmﬁ(%mﬁ),mﬁﬁmﬁﬁvﬁa@mm@twwW|

11.2 &F194t (Introduction)

Sfgr il e [Kfon Ramifa oo QR 5 SRR Bfer 3 a3
T (@ 93 SRE Rrmeig Faree 3997 oTAeE 29| @2 AT Hared FAE
TRl AT S TR oS A0S =W | (2 G0 (2T Wi @ad (Standard
solution) FCF ACA <R AFIT wa 2Te o wiwd 734 ogs F20e 27, ©f
ol Remeita TS S| |
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1.3 T3 agesared Araemin $o@ad (Materials Required)

Foa [JER (glass beaker)—250 ml, 500 ml, 1000 ml.
AAF e (measuring cylinders)—100 ml, 500 ml.
TTefE® T (volumetric flask)—1 lit

FIa« (funnel)

el (pipettes)—5 ml, 10 ml, 20 ml.

F6 %G (glass rod)

9% I (weighing machine)

@G AT (weight box)

ARATF ¥F (chemicals)

sifse == (distilled water)

© 0 M s =

._
e

11.4 T34 egesad A4S (Preparation of solutions)

72 3 erelfes smirea woffeT @3 T TITH AR (AT AT SR =
AT OIS T4 (solution) 0 | TIALAT 0P (T W5 20T AT OIS T (solute)
€22 AT T ST ATF OTF TRF (solvent) IA | (T o L B Geies ol
=7 foffm 739 (solution) | €& ZATe B T (solute) @2 &1 TTF (solvent) | STFTSII
TS (T 96 T FOO! #ifAwiel miw FiEre ware oF AR TW A (R FI90E
i B9 (Standard solution) I 2| TATTT *IHFged (physiological) ¢ T&a
AP (biochemical) TIRITI T AIFI0: B ST vl Tl JI2F 41 27 | @sffed
2 —*O[ ¥4 (percentage solution), 29 T (normal solution), GIETE &9 (molar
solution) &R (AR a9 (molal solution) |

11.4.1 *r=ted T (Percentage a % Solution)

@ o (solid) *MiTYT B (weight) T #7, SItF BT (solvent) FArg®
(dissolve) FCT 100 19 TATHT (solution) FF T4 ©F BT (solute) TNTE, STF ©F “[SiH
(percentage weight by volume 3l % w/w) J50 2| SR (9 5= (liquid) @I
e (volume) T I, SITE BRALEF FATS FACE 100 Slst TS T TSSI9| TS
TR IR, ST AT “[Sie*! (percentage volume by volume A % V/V) I= 27|




NSOU « CC-BT-06 65

TBAEATHI ST 10% LTS (glucose) T IFITS ZH AT STATE AIRITD
10 &N TS @S A WS 203 | @q9@ @I 250 ml TRICT 90 ml #iifes &=t W
@ 10 & LTIE OIS (GT5 G} FHWCSH TRy (i [fEe Fea et 10% granes
S B39 (10% solution of glucose, w/w) &FT 2|

SR SNAALE 10% SOECRRE (alcohol) T AMITE BC AU «F(o AT
ARTW 10 ml SO Qo 00 23| 93°@ @30 250 ml TTF 90 ml &= Wisiw
BITET AT (st [e3 ©its @ 10 ml siFses e et @3 Fiemen A=
ool Niew a3 M 10% SIEteRcER SiTed ¥a¢ (10% solution of alcchiol,
V/IV) 8%% 23|

11.4.2 & w3 (Molar Solution)

@I 2T €T & A S IFE 6T A T FAeS FA oied 1 TR
AW FAH & TINF WFE (M) S 7T o F] 2

@F 1 GIER I3 (glucose) B¢ TS 20 WALT 1 &iF iR eeaa
YT 9T TFA TR G& A ST SLel gargo a1 B 71ed IFiTe 23|
TS AT AATT FACS T YTIET AN S o 32 @l Sl @ raies
WA B CgH 20 = (12 x 6) + (1 % 12) + (16 * 6) = 180 Wefie, TR 2t el
©IF 25 180 &N | FITE2 1 GIIETH JTe T4 F0o 20 180 &N TS & ICH G
1 R TaEeE FTE (volumetric flask) CTBT <IifTT wa FATS I SITS ARG
#lifcs o= fifaea warem =iwen 1 Bt F90e a1 Weitd (o7 2@ 1M 4IF® &3¢ |

11.5 PISaAT (Terminal Questions)

(i) *oi™ 79 e F @A 2
(i) 9% CIFIT LTFE Ta9 Fre( (oF T2
(i) TSI = B q=R (IM) T3 Fo6! e Jiais ="y
(iv) FTE IM T TS0 T A2
(v) 72 B 0.85% NaCl ¥4 AT ¢9ita Fool NaCl fre 22

BOT (CC-BT-06)—5
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11.6 TEael (Key to the answers)

(i) 11.4.1 SRTF AT TELoHA (7Y |

(i) 11.4.2 =™ oY |

(iii) 90 g

(iv) C;Hp0); €3 Wi @& 231 3423 g, 7R IM Sucrose €3 &fS fFHR
T 3423 g IS AR

(v) 0.85 g =t @fS 100 ml T2t 8.5 g =rsl &fs Fmita, oAk 2 g =i
8.5x2 = 17g NaCl.



a9%FF - 120 e (Rhoeo) *t e AQTH AETN-
@™ ewfq (Demonstration of

Plasmolysis by Rhoeo leaves)

oo

12.1 St

122 et

12,3 e
124 eTHENy $o@ad
12,5 ofqt omate
12.6 srframs
12,7  wETR

12.8 fwag

129 RSl
12,10 emiaet
12.11 T@aset

12.1 $T%j (Objectives)

G2 9T TN FAF 0T Al
o ATIFAREE 5 @ Ry e am=a
o TR Iy [Feita [diwe = a7 o e Mrs AAea=

o SIETHTHTAT WL 8 AISE (Rhoeo) (BT CANTIAITTNT FATHA (04 oS
ASTAAREP T T=re A7 |

67
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12.2 &gia=

Rl S (@ AEfEE = e Sk sive-sitee ST 2w ) Rrims: S
«IfaRm (Plant Physiology) @ (&R-iFmawl (biochemistry) ks fafen Ramejfer
SlETeid (@RI T AP Sien Fe1 wea) Sfema @ 9Fi Siite [eeasig e
FFAA STAC 2T | GTe) O T Bfgw wenilbre (Wi awren =iFa wet o A
AT TR e s 4TS 27 | (T (AR GG (AR T (918 AN Sesi{rsa
ffon Trea =2 ward PRey Al 2 | FER < 4@0a A R o areeing
(laboratory) TIv{ T34 oFS TATS 27 | 2 GBS [iHS T (experiment) FGTH
AR F 3R AGTAFARPE (AF [FOIT (FEAE I99g (osmotic concentration)
Fdze F20 AT, O MUTS AR |

12.3 SRS (Theory)

@ Tfem (A TfEE B2td (isotonic solution) fHeifeers F=te @itae (g
wIfSTaAm BIToR offada 23 a1 {55 92 R sfewifar wrd (hypertonic solution)
friftee Fa07 IRCTT TAAT AR (PR SNPT SorFl (N 26T g Sremad
(exosmosis) ST (T N2 T I2CAT B0 (ARCT W0 | 97 FCA (FIAT TR0
B9l FH W, (I T (vacuole) WIFHS W @R @A @RABR (AT I G0
(FE TS 27 | (T G2 RO ST eemmizte (Plasmolysis) 05 | (3 SRORAT
CFITA dersl ASTHAFRPPT g 27 oF ARfST eiesnaiz™™ (incipient plasmolysis) 2T
20| 92 SErFE NG Rhoeo #feid ARitw fen owren @aed Ifem @iaa
AETNERLE SERE MARRE RS AEHCRCFT ARCT (7 I

12.4 @TaeEE 3o%a9 (Materials Required)

. T&e (Rhoeo discolor) +irst

1 Gt g B4 (1 M glucose solution)
. if$e &= (distilled water)

6 cael oG (petridish)

. foTels (5 ml ¢ 10 ml)

AT S R
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S9F BIe (measuring cylinder)

F6 %G (glass rod)

RS (slides)

TSR (cover slips)

10. @3 (Ao W‘-ﬁlﬁ‘i T (compound microscope)

11. 9fT (brush)
12. &= |9 (graph paper)

12.5 <49 # “wfS (Experiment)

1 Gl = 4ois B3¢ (Ar Coiffemeforrs fPTsithe =it At 1, 2, 3, 4
9 5 FIFREHR YT vad A= | @797 @ Effens|fFTs sdiwm 9, 8, 7, 6 ¢ 5 ffaREoR
T T3 GMIF | €7 T IARFTH 0.1M, 0.2M, 0.3M, 0.4M € 0.5M ¢TaIs 739 0o
= W @3 cAlGfETT fre siem Foea v (w7 Tred) e et 9ia T (peel)
oI #ifes [ SRR «ifew Sear A | W SRIE e ot 4 sieels)f e orad
grae TareE S e ¢ oIl Wgma oA TR wieEhl T A |

SIS AT Afofs Tae (tE form Fat sireia sieislfer gret w6t wire fow s waee
AT A FoAHA W GrF WA |

o ® N o

12.6 “=T=F4 (Observation)

e ST MR AelF PrEefer o FaE etad (@ *yg T A
Ao’ WA IR (epidermis) CATHIRATS @ Afds z=lv welie w&mwrem @
@0 (I 7l TR ©F T THRCNA | (AHaIIGTeR (0.1M, 0.2M) 20 Tl [l Siaaa
@effeTre dEfeT dmTIEREE o 999 | SRt T 9ired (0.3M, 0.4M) TS
T A SATSR SRR (RS ThrieTsm 7o A wefie ARt
@ATS AT | (5g 12.1 @A) |

a4, #ifes T 3 fRfew grare ey vy (M) SeEiee ot el mizren feal
GIRAl (T D ASIRT FEoRAN Al g0 @R &S TRTHTHF B (microscopic
field) HSTNZH THES (FF DR 91 @3 ATe &S IRIFTFiT s oF w1
FS, ©f AT IFA|
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@ : 12,1 e AR QW AT R 2062 |
[A—a35 Rhoeo S, B—FFes (@ TR 20 »lie REiss =Ik@q), C—wace fwfeeas
Ao R SI7@N, D—FECT AT T4 20F oik<4, E—H— K7 9909 2@s w1l (0.0M-
0.5M) R AR TRFANCS ASTTRAOER FHF 27| E—aeiRe @9, F—AREs ez hm,
CHICHIZET (FIREBICER (el (ATF AT AH PIeE, G—IRFF 2ASTenahm, @ithiEies wRe
wFHe TR, H—rlef Aesienatm sidie @ithiaes sl Fige zrael]
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12,7 F®s (Results)

TITw | YIS FROE | SIS (B | AR | A | -
Ay w_eow | (effe wfEe-| wan (@fs | ifae e | Peiomifas | Fem
T (M) i | IEErE- | Wl (@) | GrEmeae | el
fre) oie frw) | wiztaies- | (afowige- | s
) |@Ehs | (%)

1. 0.0
(sFs® @)
0.1
0.2
0.3
0.4

. 0.5

AFN Y ASHERLT TEe (@eas oFa dffqwd 9F i o y o
WA R YIS TIC Tg (M) X oFF TR a8 @ @Nfpal «itew, o (3w
ST AT TS A (T YIS A 155 F© 0y (M) 50% BT ASenzem
AR | YTIE T TF e C wE e wga Sfen «idwfm femmera (Plant
physiologist) TS 50% (FTT ARFCIERPR +F=Fre oa o AT =Rt
(incipient plasmolysis) Jp® | @ RTAT YIw TR 7% (C) X dFOATH
CFEAFCIT 1% 947 (mean concentration of vacuolar sap) ot 331 (Bg 12.2 T4d) |

o B w1

100

80 -

o) =

% (P A=

a0 +
20 4
| L Cy 1 |
00 01 02 03 04 05
AT T (M)

Ba ;122 AF-FSCET ARCT AEET AECNEEET 938 (FF T
Tg (C) Tfa <1 (vl =1 C =026



72 NSOU « CC-BT-06

5T (T A 3 C’ (ATF (HITAR ST Bist (osmotic pressure) 43 2GS
OP = CRT <% @ (formula) (3% 97 FACS ARTI | [94TH OP = SPNGF W
(osmotic pressure) I WrGEA b7, C = (FIFTICE 4G T7% (M), R = 979 £a& (gas
constant = 0.082) 932 T = 27 i (absolute temperature) el 273+ ArFioica=
Sio@l] FER C’ 9 AW FO GIAR F14ba (ATF (S (A TRLEe e (@ivaa
SfomadA Blel X FACS AR |

12.8 TS (Inference)

{8 SIS (FRAC (BTA LTS BICAT TG (I 20 A (P T Afzg wfomad
(exosmosis) “WETS TATe (@ECH AR | 4T F(A (FIAI IO, @FF &bF (s
AT (FE (T TTAT (R AT €32 AT TAE 90F RS AT o i
CRNTBIEE™ (B (AT T I AT (L TNTS AR

12.9 F[YFE! (Precautions)

1. 01,02, 03, 04905 .. CIoNR 4TS 739 IATRE 10 T6F 4RTS 203,
ATS YFE ¢ AT TEE wqAre 05 A

2. T2 oo e 30 sl wemw qW e wed feftss 2, st 91 ets)

3. HiETE OrE (R W s (39 W W waeed T w9 =)

12.10 2™t (Terminal Questions)

1. ETaERPE FE e

2. &30 Sfemaacs wEmifas ¢ sfeuiar gard Fefers s it Fi st
A

ST SIfeqadT vist @ SLad (formula) JRITT AT FACI 7

LN

12.11 TEaufett (Key to the answers)

1. 12.3 =ist (7geT |

2. (@ Bfgr @ @ (hypotonic) T fTaftss wtar o (i@ I
(FIT S 7| @ (FAE TGNEF (hypertonic) T faftes Fatet @1 w4od
T A T @R WA | O (I JhES =

3. OP = CRT & 7T |



9% - 130 e Fl© FCHA AIRIC @G #Afasist

AT (FITaa SfoTaT bivt el

(To Determine Osmotic Pressure
by weighing method with Potato
Tuber)

urz

13.1 STy
13.2 et
13.3 <«

13.4 arERey Sorgae)

13.5 ofar®t omate
13.6 srframs
13.7 =R
13.8 fwag
13.9 SRSt
13.10 emiaet
13.11 Teaset

13.1 $T% (Objectives)

G2 GTIOCS ANS AW AW FAA AT e
o (FTIT AMSTINT Bisl AT FACS IR |

o TW{EF (isotonic) € WEMEEF (hypertonic) FTIY T AT FACS 2RI |

73
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13.2 @94t (Introduction)

@A SfSTaE biol [diRe TR T S Frea A« ffen werea =
TR S e 4TS 27 | ¥l TACHR TG (IR0 AR (TF A 2 (A
G T AT FA 9T i TOIT | DRI *REA G0 oy (PRI qA0ed (AT (A
A @ AT T @R S 9q2 ST g S | ATFANCT PARCER A SR
S WA SRS T sAfEel A (FAT TeFIAW biof ey A [

13.3 JRifs (Theory)

@ SPMIET TTEEE (isotonic) FACH fIEES (submerged) IACH (FAMGI
@ES TS Tl | IR @ @EHrE w9 (hypotonic) @t Fites Fata
T (I I I RS 2| (FIF A AT 517 (Osmotic pressure) N AFE
7T () T%s Sfenad (endosmosis) #RISTS (FITIT TSI o0 FA | @ (FIF
o[ SfoN@® (hypertonic) Fate Wuifters Tt IRCaa HA0R ANTg (FEACR iR
ST (N 26T 323 WGTRY (ex-osmosis) ARETS (FRANGR! T AR T4 QAT
0T | (FIAS B A SRRItE AEERhm e | G A I [few weeed
T B (FIta (SR ol W) ASCHARREPT S 77 1 2GR (FREEE
Ty sifs wtg wieme oo [T 32t =7

13.4 TITAT Torad (Materials Required)

1. W@ ~Freaw (Solannm tuberosunt)

2. 9% (FE LIS &9 (1 M glucose solution)

. if$e &= (distilled water)

50 ml = (beaker) 6 + TR @ CoifGfew-6f
F%F @R (cork borer) & 1 N IJIIT

it (pipette) (5 @ 10 ml @9)

FHA 75 (glass rod)

S9F BIe (measuring cylinder)

LN

S T S R
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9. $519E (pan balance)

10, €& 99 (weight box)

11. JECe= (scalpel)

12. T (blade)

13. 3B FS (blotting paper)
14. & st (graph paper)

13.5 *4rs swufe (Experiment)

1 GIETE 9 SIS uae (AT fATeba Sty IS 2, 4, 6, 8§ ¢ 10 ml s
v 5% e a1 «JE @ emsifEce 3o 18, 16, 14, 12 ¢ 10 ml +ifss
A G | 7 A 20 ml FF IARFTH 0.1M, 0.2M, 0.3M, 0.4M 8 0.5M ¢TaIs w39
todt 77| D [@ITT «y=g 20 ml TS & W, @ YIHed 99 =0 (0.0M) |
et gaem AP ArIER Ty SR ey I

T (scalpel) FT @b I We@ (4T 2T fom @ ¥ @EITE (cork-borer)
WECY A7 1 G IO (@@= IFHs (cylindrical) ==l A1 9507 =1 | <0 (F@ W
(=5 (=6 30 i) oS FGa 32 SAifeT Twa e FICAT O TR g e | qmem
Ik Fofw e weE AR e omel A SR w1 wrr e 5w 3w eww
3 | Sl faaiee 5 &N a7 eow T Siegg poal [Waftee o 932 s v
i 1 9%t e @rd e

q79G! «t ofelh Ram crs e Gl 3w w2 3t Jiw e =iepm et
LA A T eirel g | &folb Siew @iif$s @& (final weight) FI9GT (record) T |

13.6 2fta=% (Observation)

T TG AT $TA WO (AT (T AT TeE G T TACed Yrote T e
Sed T e W (oltEe (BN TR ST TAd [l SIER G oo ARfeS
GG (AT SLAS A CATATR |
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13.7 w=®e (Results)

AL
et

Y=
T

77T (M)

TR GFAR T SETR (&)
IRES gifEs VB
(&ffn) (&ffn) e

RV

0.0
(T7)
0.1
0.2
03
0.4
0.5

YT Sl ST SO GF 2T FTHT Y-OF FA9 IR LIS 979 (M)
@ X-orF AR IPnE @ Al oim, o e wefe [ee st @ g
T 3 (@I TR SR AR CSAR (IR SIRes) Mo | (2 T 13w gates
Teld (1A (AT eiY) (IR Ty aca #4F 28« afors ¢ qat Bfes 3771
(@ 131 @y |

o7 :

1

—

2 -
1 4

2

t
E
3
:
¢

00 01 02 03 04 05
HTITTA TTT (M)

13.1 =Rt AR DAET FroFw (ST

Ty (C) fefn =i oraim 2omm)
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FIRRTR €% 999 (Concentration of cell sap) A C (ATF (FITIT STOTANA Biof
(osmotic pressure) 43 FZLE WW OP = CRT 4 (formula) ZITT AF FACS AR |
[€% F@FPITE OP = (FICAT Siemaarg biof, C = #iY @EAER 9og (M), R = s
g3F (constant = 0.082) € T = #R SI%W@ (absolute temperature) wefie 273+
ATFFCFD S ] FCSE GTDE (AF 2l «C° a7 W IR0 AW (@ SeEdam
Bl7l AW FICAV

13.8 4@ (Inference)

b bR N IG5 IR G o R R ACE B [ Kl A I | I 5 Gl L | SR D e D [
I (AT | B R (PR (G 4TS TACER 7Ty 3 AR TErIfa (hypotonic)
7aCd T orEeeieadd (endosmosis) AT ¥EA (AF BT AT FAce | BFY @A
TR @ w3rd fmfters wiepa jaa ew 1 996 «ita 30w forare | ot e
PR (5LA TS TALH T1g (T M fowifas (hypertonic) ¥ITH (G
T AR Stemae (exosmosis) AFHRN ALCAT YCHS T @R GO | GG (A
AT IR 4TS TR A WIS R T 1 995 #ITR o e F0AnE, welfe gt
eite g2 TOh, TR TA0ed TS TS Tifas T2l (CFfbd (AT AioS 7g CoItaesT)
a0 isotonic solution ¢4 HiEre Fal zrAtR|

13.9 F[YFE! (Precautions)

1. 01,02, 03 ... IR 4TS et ogRod o 4 STodold Wow! 4w B39
8 sfifss T ffes F20ee, AATS w0 YLITER WY AT AT

2. 3 ANCEE ATS SR R @ seenm [Wive e w)ed e eie
G T ARG ERCT /WA

3. AfSqN wow FEE BCs gtk Dioiw M7 Siefag @@ =T @0ae 99 G
FIR QTSI B (R A e (AR foeta e ReE @ I

13.10 2%I9el (Terminal Questions)

(i) 430 A FIANT FF *F w0 @d W 9F 96 o 7w o e
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T AT OiFea Wi & e, stewias @ weiae—-IRT @7 |

(i) THHCT A9 AT | (T I TS T4 (T it 20 ml 0. 1(M) 4T3
7a9 TSR FAA 7

13.11 TEaufett (Key to the answers)

(i) *Fa 7elfb Ifomias | 93 FFA AFE S (@ Sieuias ware Fuftas Tt
ATF | € FE (NG T ARzofomas siwfen e IR« =0 w0
@R =T | AT (@I (ATF GOt Tl (@ e TR BEg Tl
T AREF ST (AT I AT |

(i) 2ml 1 GUeR 9 =FA w1 0 o Awrd 18 ml 2o o GMite =31



GFF - 14 0 S5 Ao re oIio4 giq Hdfad

{4 (To Determine the Rate of
Transpiration by weighing Method)

oo

14.1 Sty

142 emEa

143 TS
14.4 oTIENE BoFad
145 «amm owfS
14.6  ~r(CT®
14,7 womA

14.8 fwag

149 FRYwS!
14.10 =wiEet
14.11 Teaset

14.1 $T% (Objectives)

(A AFoT »mfers SRR (R (AT A0 AR IS & AR Tk
Z7 OlTS A0e AT |
G2 GTIOCS ANS AW AW FAA AT e

o IFFTAGLR TF e [da =1 o TS ARET |

14.2 &3] (Introduction)

et Bfem (@05 4T w1 Wi (ATFE e AT T IF IA | 92 <A wrEm
79
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o SR Bgn sm Rendn It e w0 wAkE o Siew agwera s
3| Sferrg TER (S G GESINT AT T Siel T AN 4TI AT |
sArFeleT Sferm ¥ IR 7 [T = o)

14.3 JERfs (Theory)

Tfem @ sifEsie @@ (e 07, OF YT AR SR OiF 9 (metabolic) FTH
RIS T GR AT SeRg 2 oo Bfgn [fen afrar @t apmers Fafwe 7=
TTWER AT SHF TG FIT (AT ABF (vapour form) T oFel FAF 2
AfSTF ATA I ACATNGA (transpiration) J&T T | AHFIST #feiR Sfema auW
AT wTe 3R [T Te wfEe? SaRtRE (stomata) TAT SfFTOrE =@ WA €2
AIHE T IS R Al A3 Teiwaed B et =) srel offe 35 wwwE
TSR 2zRe e == =)

14.4 &Tafeg ToFa9 (Requirements)

1. 93 250 ml €7 *i1&q FF (conical flask)
2. 7 ST S B JWIT (petiolate) IPAS! (Arum leaf)
L]

SRR (oA (AR (o)

TR G

(To

ksl

=i® T WS (sinker)

19 $ATE (pan balance)

10. GAET (weight box)

11. &= 9% (graph paper)

12, coAfom

LN

© ® N o s
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14.5 9 #w¢fe (Experimental Procedure)

ST *NFT FIHOA o T T W oS g | Ipeire B Toifeis o
sret T (2% Fe7 7 (sinker) & e | q@om 90T gt @3 w@e G
Mg GRE @ iy fofeia @06 fim | S ST o7 AT [0S JUIF O I
= AT G FITH O (AT AN 64T TTo ATF | FBI o7 Fp Aol I8 wemwaie
FITHT T TR el ¢ Gelta 21Siibee A ATe o M Q@i Fiees vl [ies
T AT S AT A0 ([ TEIHG] W FACS 2/ | FITHT TR SATOCE AT
SRS (R (e e A0S SR @AE (ST I WF (ORI 2 | A9 FIFHIE ©le
IR ' W Afehiz FEha 9 9eces oo 9 8 g9 St APy I
@4 e | GFIBT AT ATOPR FIFH0A 71 @G e | 22 6T (w)) ¢ ey eoe
(W) WO TiAGT (record) T | G 2SI I (ATF A P G0 G Fo7h(0 (lamina)

’ = I Al

“:t SRR (oF
| \
28

e N P

g : 141 €T ARFETS IHATNOCAT 27 A7 AT NG WA 205 |

G35 &llF FITE @0 OF [T (margin) R AR MR AT P @ alFwiites
7T 3w e (15 3@ 71 = 1 3 ¢ifW) ¢ e g A oo orel sisiR
wiEen (leaf area) e =1 (@ 14.2 4w)

BOT (CC-BT-06)—6
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14.6 T4 (Observation)

AOPTE *&T FITFT 2T ST (w; &) SC2FF «F A6 07 (\eql Tow woe
(w, &) 9 2R

14.7 FeFe (Results)

@ T, AOPR PIEDT dUN eT = W, &
GF AT A ArOPR FrEbT Tor eaw = W, &
<. AL Fa fsfe wem sfdme (W, - W) &
fofe st sifssnd (e
ST (F6T) x ~rora wae (Jsf (1.f0)
G ol s fame (W, — W) = x &N, 2o =iFres = y 3o @i @ T
= 60 G A 1 96 «@eer TN’ 23

AT BT = § o) (fR/ae5!

s EACBCAS ”T =

] 9
LI 11l
11 154
2R S3I0
1 T1 1 1T
11 4L iy
36 11
11 i |11
il 55 1 LF i
407 112
11 :
11
8

DG : 142 &F IS AR A Do e T4t 20 |

(@2t 1% 7@ 77 = 1 3s5f @I @2 2516 @ w1 = 1 25f @I (w2 it @@ Areifbre
Te @ 126 @2 =26 T w57 (WET) FreE oo wwen 12 6. @ %
I = 14.28 Al |
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14.8 4@ (Inference)

AP A I ABa TqT Fo1% (T IPATIDAITA T AT
QR AT WAL SR WCoF TAORRITR oom TN PR | SR eATa SRRl
(OTFA B @I FITHA T AAG© (evaporation) 20O AL, FLGE 4TF e Spf!
2 A T (T TO! S&H A (ATACE, (612 29 T I AL (Transpiration)
A T TeE T |

14.9 F[YFS! (Precautions)

1. oioR 3 GImeia F6EE TS T AR o WS FrE oo ol |
FA 932 o T e wew W Yoy FhcaE, W zE e wiee fata Qg
P SR 4R TS FACA

2. o[ T FITF (SRICNT 7TT (T GIEeTiae, w1 ZCa JLTd o] S (a7 (@i
GECHIEe T A ACA |

3. olfela I TSl =2 (20 FIuS (sinker) (FTH (I, I LA ZeTA
AT AT QAT @S AR

14.10 2%19el (Terminal Questions)

(i) ATATA e T Fr QAL

(i) G0 2SI APATAGA 2T T T FLHT So So{fTore @i (o oa
FEY e

(iii) @ *mers @ TNFICAT q IAPATIHR 2T Wil =W @10 F997 |
(iv) I 2o TI0 FILw GFEEF TN foiFeng Il 20 @
(v) o B0 wew Wie o FHE FEd e

14.11 Teaia (Key to the answers)

() 143 SEIRME 2N Soe (R |
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(i) (TR W S ©oifaes 2200 TE APES (evaporation) T (FA 71| (O
SRR T 20 Sl TRreE P Al qrens s anF |

(i) 14.7 @A @Y
(iv) TodFea Tl 2 o I0TT TEmATaa s[Pon (surface area) JMTTT 7FA|

(v) & @04 T I wReew ARIR WY G Se SRR I Wi FAI A
AT JZTS 2|




aFF - 150 [feq @ 45 A T werd

weefe A TARER 28w (To
Demonstrate the Phenomenon of
Imbibition with the help of Different
Types of Dry Seeds)

oo

15.1 Stme

152 et

153 <At
154 etaEay So@ad
15.5 ofqr®t omate
15.6 srframs
157 =R

15.8 fwag

159 RSl
15.10 emyaet
15.11 Teaset

15.1 $T%j (Objectives)

92 GFFOCe SN FrF SAEE IR o7 s

e (TR (starch), RIS (protein) @ CFE=SIT (fatty) *F Tw F$F T (TR
7@ 4R FA0T A |

85
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15.2 &394t (Introduction)

we@dl (hydrophilic) (RETIe Fge T@ <9 FF efFae a TNt
2R (imbibition) | SR OTATE (7 THCSW 4F ST SLAA AT ATH
Tl T (e FF ¢ e 27 | [{ifen 1= toR ammee qminds « @ o Arae @iitea
TRERE el T, TR T 3R W AT I TT| AF FRCY DA
(c2iion SoT), I (o TI) S S (EF T oAfFere o1

15.3 Jifs (Theory)

TP A THERT SferR @3 NFFFge™ (physiological) wfS, @A pio@
BIT#IF (diffusion pressure) #I<(FT Ty T& IRAG (ACF TSGR 21© 2T | RIS
E T SEE U] TAW AT AT T @2 oS IO T T I RS
(swollen) 2T 32 o= m e 27| o *F ¢ I WReF To @FFbia
TomE RGN (ATF GO TA T FI | (FEADE TAME A ARSI
oRergitlee @ETTe (hydrophilic colloids) F9F G2oFR T&-CIFATE ITefe A
TR I 7@ @5E, i, oA 2o oFifEr (T PR (biochemical)
AMLAT G% 45 T | GTHF A (A (protein) *FAR (carbohydrate) TR et
4, @ BT (fat) CFC €2 o I | (ATY WTTS W (imbibing subrtance) W
FATATHT (cohesion) o[ «F TFRW FTSaiier, wra1 ITa fon w@we@ Frwr oo
2T 2T TR vfFEhre 27| oAk fen st (@ifbw, w=al ¢ W) T 95
TTAA TR A W T @2 o s

15.4 &TISAE BoFa9 (Materials required)

% el e (EibT)
F N ((FSTIATT)
% @M% (HHYT)

¥ (beaker) 50 ml @7 66

9FG FHAG (glass rod)

Tesiifers ofFmme@ (GRe (measuring cylinder) 50 ml &3
. IS &= (distilled water)

e I
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8. 09 TeIAE 7 ACAR (pan balance with weight box)
9. F2 J5IS (blotting paer)
10. & FIst& (graph paper)

15.5 o4 *w4fS (Experiment)

(e, ¥ ¢ (@e—ug foaqataa & s offeloa 5 o g 1% & Fe-garg
g A fom | 26 Rt 30 fifs w2 #iifes o siftmiee mives ARt st facn
TleW | RIE 6T Fal [eeffFi(s e Fa) il [Kitaa wel e« Sewess =D
TSt Ao sramfz Feftes g | Teer Ramsfre @ s Freiie siemam
@ TR FAce fud | 155 «@F 996! +ita aifel T (UrF sjuTeitd Swsffe g e,
e AMTT el AR T 30T FoITeR AR Wewe! ©ita ¥ta 79 g7z efefa eem
ferforw g |

15.6 Hta®% (Observation)

Jeejfea Fhge Sl (ATF T SRR oG e @z [y g S (Redwess
EFRE) T I IF S TR A AT |

15.7 F®s (Results)

Jage | Jfame | diefie | aifes ow | seafes | 2o wmm | % i
e 2 65 | (1961 +ica) | es sAfaler W =W 00
woam | e | e | wewem |

2 1 5 — — _ —
2 5 — _ _ _
o 1 5 — _ _ _
2. 5 — — _ _
1 5 — _ _ _
2 5 — _ _ _

GT GFG TF TS x F LT TN &=, oW ¢ @ Tw g7z fomgmem
o FEF T oA ST (AT (ATF ) welie Afe 100 AW e FoT
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ez A TR (@ %) y o F [T PAE 90 v (bar diagram) ST |
oS o e @ femwRteR ew TR siFmd Secs AR |

15.8 TS (Inference)

=% SR Ared CbITRe (FETeE T TeeE o Gief (diffurion
pressure) ATE *[ | FCTR TECOW (@ T e TR TCe e Fare qFio
BItsIE TIfowial (gradient) < &I (steep) 2T (T 4T ST T@ WTge "Midd
(imbibant) G &I+ FACS AL | TH TIA FANNG NG NG TLAT FGiol Biot =0
(AT I (TS ¥[7 A G T T X TR FioW ol 6 eww foera e
B AN T 2, SO AT T IR CATF NS W A TS AF, Gl
FereiE=ig (equilibrium) 9T (AYTH 5 FE& TEAmd A TARGE T 2|

AFIT JIgo ToraaTas e Mg e (e sftee ok Hib (@fT S)
TEoN RGITER FFEG 26T (BERLS T R @% e e TaRem
“AfFeTre 2 | AFATT oI THRRAT @B RROEF AR &0 AT |

15.9 ARYITS! (Precautions)

1. Jew oEfEs 9o (@ T (2 ¢ T S 7T GO 9T FAE T ATS
IF B 5 W =W

2. TECETEE o (1 96 o09) AT e +7=E 7Y Aese st @et A T
b2 FsiTSa TR Bl OLg =T e 23|

15.10 2™t (Terminal Questions)

1. SIYei® I TR IS I @R
2. &, @it ¢ BT W TR wel Tw w9 @
3. TEmew (R XE Sene frftee wea @i sweied I 6 et @2

15.11 Teaufert (Key to the answers)

1. 153 Semew WY |
2. @it TR @t SerR sersl afas sRigliFEs |

158 SIRTHR Sle SRTERR (7Y |



GFF-1610 TTC (Triphenyl Tetrazolium
Chloride) 2/ "iat Jtea FiEwae!

fSiiael (To Demonstrate the viability
of seeds with the help of TTC)

oo

16.1 Btm

162 emEal

16,3 IS

16.4 oTIEN BoFad
16.5 #amml omfS
16.6 oI

16,7 TFEIwe @ oo
16.8 Twag

16.9 AU

16.10 =wiaet

16.11 T@aset

16.1 $Twj (Objectives)

G2 <TG 215 I AW FACT 2l @ Fo Trea FFwTe A FaRe
T AT |

16.2 &FE! (Introduction)

@I ST Y Q¢ Ter© AR AN KA | “AH=TT Triphenyl Tetrazolium
Chloride 32/ Fa S0 e Wyl *roFal 2t By Fa1 =71 Taiead &

39
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I @S AA Soofl Tw ofw I Tl Arew FFwS W @ ICAT #SI]A
TR Rrew Figwe [T w am

16.3 JAfe (Theory)

Area FrFwS! W7 FAF &0 Triphenyl Tetrazolium Chloride (TTC) B3t of&rHt
TR wfds e e e kel

@ A TS (FT W9 &AfFA 50EA (GATA F929 triphenyl tetrazolium chloride
ANE AT MITLT T3 (solution) CAlSt FACH dehydrogenase S5(FT BoifRifere
& T Formazan ¢Tsl Tesim =

Formazen Qe (FIF AF A AET A | G2 2E0F 87T =16 2o Tio
8 S (I AT A I | *ErFI5ITT St fo@Tal TR Triphenyl Tetrazolium Chloride
«F T4 @S I YT TRCER AWE ACEA SIGLAWIE FiwTel Fdflad Tt a1

16.4 ATATAT Torgad (Materials required)
. oifgfe

1

2. TR

Al

2/fon oFita foual 9w
R o

2, 3, 5-Triphenyl Tetrazolium Chloride 98 1% @@ @24 (1 g Triphenyl
Tetrozolium Chloride &0 ﬁ@ FET FICHF SiEFe 100 ml FICO )|

16.5 <4 *w4fS (Experiment)

w2 3 foq oF@ e AR e fefena A sEem Fejf gt = 12
bl IR Qoo BYT I | gol IS TEF A Triphenyl Tetrazolium Chloride
T (1%) A

LN

S

16.6 2HTa®4 (Observation)

s WG R T FAEA (@ g Aeem g4 @ 3 gid wace ¢ g Aeew guew
7 g Afeada 23 i)
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16.7 FeFe (Results)

S 53 TSR AT YT AT Fooffen AT Lo e SIS 2" @R TR
(AF e Toita e o T I 4T F IECS AR

weT qeela eea A
e e JRAN

AT WoFq FREFTO = x 100

16.8 TS (Inference)

Gike @FIE @ fG2iRtglEt= (dehyodrogenase) WIS ST TS Ozl Triphenyl
Tetrazolium Chloride W& (TotF Renife @ #et AT farmazan TN (ol Tesim
| B R @ o) Sike (IR q06 AE @ o dfF giRegitee
oo 2| SRR (@9 @R Triphenyl Tetrazolium Chloride @ Bsif=If$Ts #e qtefa
20 (e emife = (@ 93 @ SR | @itaw 3 sifswea T = @Rl o awa
guife 27|

16.9 “RYITe! (Precautions)

() Trerjfer gotl TR T4 T T T AT AFCS TR AT ZeijfeT wES A
0 2|
(i) =S =T Aeejfer afea fre @ TS @ FoR g A AT

16.10 2%T (Terminal Questions)

1. TTC-¥ st =i e
2. TTC #@@ g @ & Ieela (Tl Seolm =@ oigg =i 2
3. ol Fed Ao e T I [ T awe

16.11 Teaae (Key to the answers)

1. Triphenyl Tetrazolium Chloride

2. Farmazon

aTleT qeela eea AL y
el SieerE w1

3. 100



GFF - 17 0 ATAFAT  AfFam w3 -
SFRred oeiq [t AAw (To

Demonstrate the effect of Carbon-
di-oxide on Photosynthesis)

oo

17.1 S

172 e

17.3 =iaife
174 eitare-m Soreae
17.5 A8 Avefs
17.6 siftamd
17.7 A

17.8 s

17.9 wREESt
17.10 eMiEe
17.11 TeaEt

17.1 vy

B GFIH S FI A
o UMY TS AN (T ARSI T O, Beom 7|

o SR CO, G @ I IACH Ol AR AT e deife I
S Pl FACS ARI |

92



NSOU e CC-BT-06 93

17.2 &9

ACEAPCHT 2o I *ERger | @ smfere ofoR @i I e
StEE SofRfSTe I 2 s oot ¢ ISR A AR CO, 3 e qoed
G SO *F1 TN 2 O AT 0 |

<

6C02 + 12H20 %ﬁ C6H1206 + 602 T + 6H20

AT FATHIT G0 Y= ST 257 CO, | SR @2 9o sifFse «F o
e war s 3 F0e ACEARPRATIT TRe TAIST 20 ATTe AT |

17.3 FiEne (Theory)

Hydrilla Tfens o fwftes @ SRS A40e Sfen ATaRoRey afsag
0, e I | O, FIfITaz 2 ATAFPREATIR 3pF | 7 I I @ SAfR@H CO, @7
Ty 3 (WS WAl 7€ I FA0E AR TR TAITT ST ITrs AT |

17.4 oTIEE $2Fa9 (Material required)

w3 oI Fea T

GG FFa TR P
a0 SRHlifeFe oS w5
rs!

Oy ¢ 9T A (Weight box) |
s{BIfT B-FRCG |

SR ARCATCAG 71l |
Afse et |

357 @A (Stop watch) |

arF e |

. (AP |

e Ga (Hydrilla) % |

A e N

U —
ISR
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17.5

A9 A4S (Experiment)

. Arre 500 ml ~lifee T GeT 5 |

g Tew QG (Hydrilla) eF Jrel fea @&ta weepd S a4l 2= |
T ACS B @ Hydrilla-7 I &i®ejfer etzg WM A= |

Hydrila
EEIDRGI e

= e

B9 : 17.1 ACEAFACHCIT AT

FITAALE SCHISIA JFITIR A6 ITTSIT I 2e1 (@ siresfet Fitces fewn
DIl #ITC AR |

@Ffers TAGE Tersd Fa el WeE Wy Gro @ FAER TR €AR
To[T FF P T R (B SR Ak RIS SRS Al w4 |

G2 SRIY aew vl NS witaced W ey @eifers weat & sifawed 0, Af4s
7o of e g |

aFoim efs W [T wew IR A 500 mg IR LBITEN-T-FKG
(KHCO;) GMIe @3k fF »fFd 0, fefe zo1 o @form 39711 o7 aiitaw
@ O[S $AF KHCO; G 27 @R @6 KHCO; GRITaR 5% mi it
2 0, fefrem wfags s =v1 (B 17.1)
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17.6 SATaF< (Observation)

ST Tra 9die 3T L0 REW AT ATARAI T 02 T 27 | T
IRPRCET T AT AT AN HCARPREET 2 AT AT G AAFCH T
0, 74%e 77| IR-FRCLHT Ta G FHE T90g (A 27 AT 2T A
g o ATH |

TFRT HARTAGHCAG O, W <IFd I AGFIF 07 TwIeag wom [hghl K-
YHRIAHITAGS T4 (GTF Wie SARCASTIIED T3 A sHeoee g F908 «3%
AIFINADL S TEed 20 AR | oAk @i W @ Hydrilla (03 @ G W
it s zrafes ©f sifHwe |

17.7 T (Results)

AFTT 500 ml #iifes =1 fom Tre dfS 10 [ wwa 500 mg KHCO, fifere =i
Zrafee | O S (@ wet KHCO; fifds 3@ +i7 3} FRTarsa 999 0.1% I3 ITrS
AT | IR-FIRCAGA [fSm a0y Hydrilla T5F O, e z@rs <36 Table @ (Table
10.1) frfvam 3571 @797 90 T (=it X orFce KHCO; 97 97F 8 Y S
dfe s 0, fshreim amges Bfes s 93t iba w3771

Table 10.1
FATATATATE Told KHCO; 93 /e
(FETa QeETTeeS)
AT O, €F TS (ml)
KHCO; 977 | 2idfie oimes | porw oimes | O, e s (ml) | O, i@ (ml)
(ml) (ml) afs wi fifees | ofs fifees
0 0 0.2 0.2 0.02
(~iifee &)
0.1% 0.2 0.5 0.3 0.03
0.2% 0.5 1.0 0.5 0.05
0.3% 1.0 1.8 0.8 0.08
0.4% 1.8 2.7 0.9 0.09
0.5% 2.7 3.4 0.7 0.07
0.6% 3.4 3.9 0.5 0.05
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17.8 B4i® (Inference)

KHCO, 93 T&m 539 AFE7 CO, «F «izme Afera o | =i I 77 @ g
KHCO; @3 792 Hydrilla 3 T 200 CO, 93 T097 757 | D@F AQwea
0, 97 ffrea 2 AT 2Fe dfowre Fa | 77/ F4 I @ CO, 97 T
a3 e vy ofw I it ATTRERTETTR 2Re ATCe AT CO, O
FTARPRCEIL I TG TAMW A2 CO, I 2 Jd (91T ALARRCEII
2Re @S W1 KHCO; T &ad (@ CO, Fefe 3 ©f siad A I8 2@ I+
T (HyCO,) 5109 T | TR S i) Ifelig @S (olta ey afFnl aee
| G AT DI 29

1. Sfefg FEET O ATAFATATIR ENEa I FdE = 7 om)
2. Ofe® pH « *@acd Fiew 95|

17.9 F[YFE! (Precautions)

1. TG TEAIE TeTelsd HIts A4S A |
2. Hydrilla Sfgraifets e Firas g wigs adts 23|

AT T[T FF FILAEH GoF DIRAF 7o (AT TS 20T (T ATHIAAS
sl weffe s AT AT |
4. vres Hydrilla Tfen @emt e v Adialil @@ «rfig st «m)

LN

17.10 2™t (Terminal Questions)

1. SRR s KHCO; ffee 0 21 @2
2. KHCO; 93 Ti4F q0% ATFPAATIN T FA AR (o2
I AT NPT &l FAI (T SRHIers FHACE TGS G S ¢

LN
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17.11 Temial (Key to the answers)

1. KHCO; T Tad CO, @sfe Fa1 @ CO, &=4 FF 22fGa (Hydrilla)
FATARTHT ICA|

2. KHCO; <3 9f&s q0y Hydrilla 93 TR« wfefds CO, Bewm A

G2 CO, e e Tt aead e g aa opa e sfas

o (H,CO;) 78 T T ACARIIET ATF AT |

wiiifers wrel AW ARG fear il odifts 2w Ww ¢ 7=l Jwan

el A | A AR ARG Sl witnes e oie 9 |

LN

BOT (CC-BT-06)—7



GFF - 180 WF([F© e AR FA© HATTA

3le [efras o= (To Determine the

Rate of Aerobic Respiration with
the help of Germinated Seeds)

o7
18.1
18.2
18.3
18.4
18.5
18.6
18.7
18.8

18.9

araEan Bogas
AR oArfS
*frame

stefery

Prurs

ARYES]

18.10 oPF=n
18.11 Teanet

18.1 TT%mi7 (Objectives)

a2 <G s I i
e *PIAT T fem (@ CO, Fefe 0 o »fFwe I »oea g [digd Fare

AR |

98
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18.2 &4« (Introduction)

(T AT Yre B wiEnEe TR S @it 2y Co,, H,0
T o e #03 oite WS w0 |

C6H1206+620 _ 6C02+6H20 + 673 KCal
W A w0 T 0, & A IR Wwraw 2 Al 37 am)

18.3 SIS (Theory)

RS SoRIfOre Yt SR aga e SRCIT MNGLT FAS %97 577
T 8 @ W AfFAw e ST swefime Fd wiz-emEe W =)

C6H1206 + 620 _ 6C02 + 6H20 + 673 KCal

18.4 &TIEAT BoFad (Materials required)

1. &I CAFTST FF|

2. Gl TR IS

a3l fRuge IR 75 |

GF0 WY CAE I FIoeTe |

B ST (KOH) A0 (pellet) a1 Rt
o |

oI5 |

el

W T (2P fifds @)

10. &= (Scale) |

11. == (Vaseline) |

12. @TAG I/ (Weight box) 72 9eITF |

13. WS = |

LN

O TR RV S
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18.5 9% #w4fS (Experiment)

1. SRS (FET ST T (olleTos FITF Y |
2. GG SR A0 KOH (oTeTs (pellet) oifeT (@04 9TEME FITH 04 GGy e |
3. Fiewx fefom fown Hvn 71 picy f&fs oy Fivsw 39 3w 97|

®RIx ColleTee IS

TGRS (R

KOH (TG

A} fiﬁ’f

, T8 =l
I L g AT

B9 : 18.1 e *ACAF AITH

4. TR AT FEIT AR 932 F06F Taw A RH5F A= e
e g 9|
5. (Ao 28w e @ FEE Tt FE GNTSiE FEEE A0 TN

@ HHA TR TR A% coAGferE wwee v Qs [y ¢ilflrr waw
el < |
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6. IeIel +FrF TR 9P 96 @ W (e 18.1)

18.6 #ATaF< (Observation)

G G o (vt AT F6F 9 (AT AGIOA (AF I8 T SoF O AR |

18.7 9o+ (Calculation)

AT FBLH AT T8 T THS! (hem) 96 CHAR AT G oot | @3
s IRRIG 4T I TR T [ (dem) fAdimd g

U0 OO S ST warea wiTed =

WWW%@WWzn@)th c.c.

2
@ T ([ WGET (AR ¢TA = x g,
@Ry A FRIb 9F TG0 T AR, SR TS WAs 2
2
n(%) X h
= — —— cc. (TS IETEA/EN NGRS @A/

18.8 4@ (Inference)

TGRS (R TS A IR AT FICHT ACS (AT FACE € T AT
I o2 wEiET e warg | FirF TofSas KOH fFsfe aiaoiR s@igs ¢imd 7|
RIS HIATAT T AICE <A 27 €32 FITH “[7FO7 7% 27 A 979 I & AGea
(AT AG T TH @A S BT WA

GZ 2ETH (AT O3 PIRITE ST T (1 SRS WA Seee (IS 79 @R HlifEe
SRS AN e TER A TRIS TAER SIS AT |

18.9 FARYITS! (Precautions)

1. DT s A T e B o ol v |
2. JF6 9 TS A% @ AfLTrE SEe sl | AW o) (Rl Wi |
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3. KOH otsls (39 oral (AtF @fHey a0 <o ©f o7 Al w6hid |

18.10 2™t (Terminal Questions)

1. =R SR FrEbe AP G FaE B 21
2, WA ~RArwbre KOH (oes @ T2 T 242

18.11 TEawfett (Key to the answers)

1. PR T s (KIS 203 FIE0rS TrRag R T3 9 R FE
g 1 20 AR (AT AT FrF @ SR 579 FACE | T Iiowret ez
I AT TR

2. KOH (otss »oe @0 Seoim CO, SO (e I @i |



GFF - 190 2leid ol @ oies qial AITs e
geEE 7 Afaited s (To

compare the differential Rate of
Transpiration between Dorsal and
Ventral surface of Leaf)

oo

19.1 ST

19.2 el

19.3 HEAS

19.4 erarEaE BoFad
19.5 ~wl owmfe
19.6 o€
19.7 P

19.8 FRYES
19.9 oSt
19.10 Tost=

19.1 $Tw (Objectives)

42 GTIOCS AS AR TP TR o =i
o IFATAGLR =Y fFea da = Ay o WIS AR |
o IS T ¢ 9 o TS ASTIBETR TA Toial FACS AR |

103



104 NSOU « CC-BT-06

19.2 @94t (Introduction)

SR St (7 &ife SfemaR (@ AFE T AT ATHEE 8 «FR 98 GFE
AT SAMAD SErt MR A6 (ATF TReE FF AT | G2 FIES Som o321
1 (At 3 it Sfgw o fatem ffon R Fi0w 921 F00 @ S/FE S TG
sifFresel I | Tferra TER FF T RO IIFIT T ofisl IR AR AT A
IEATND | IPATIG A4S TCo 2T W e | oo Selfaes ¢ frverem s
ATACHT AT SIFOCH Tof 2 72 T Bl TG 2 @ sifFada =)

19.3 JRifs (Theory)

Sfgn Tew MENT @ T A4 I O MR Wexl “FRgen @R 39gS =
<72 TS Tt AGACHR NG AT AT [Wefe 207 70| Mot w2 09 Aaarwd
it Rfen zeam armama 2Re 72 owm | el sifmwm Mg siew 12 oA
APPTAGLR 2 ol =l AR |

19.4 ATATAT Torgad (Materials required)

1. 59 WIS 96 B SiE

2. T

3. TF0E (ool «F SE (strips)
4. ©@ e

5. 3% (IRFS FRETen 739
6. (AL

7. TSR fFom

8. W2 (slide)

19.5 “dw <wqfS (Experiment)
G Ty (@IS (@FRIRT 9 BIE | IR0 F0IF (A7IF-9T T (strips)
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O g IS 6T T SR AE | RS coisiin a3 e cotemifel 2 e T
<23 @B CAiEe Aefa TR Feite FEEE oF iR $eiw @rd el e W |

Fsitea FEefEr W oite S| 3 4@ FAa |

BR 4o 22re @3B IR SISl TreT I | AR sifFmr w3 bR S frea
' W9 #F qAEE ATS Areld St Toredl 9 @es AT

SEEEE Tota adl T % TR Fitea T sy Tum oy ¢ o3 e
sireifor frm e Bom AT

q47 2f6 wRT Areifer 12 4R Tem |
IR ot @3 ARy w2 g creia @ o A @

19.6 2Hta® (Observation)

g 79 vl A @ (PR (PR oEHT Ao ARTST F oA 6l
494 IR |

SAreifa frs T3 A FRES @RS It Boim oty I et BT 7o 34
#JTET FAZ

19.7 TS (Inference)

ATABCIR Tea “ifeilbr siamy Wen Tt e Fefe ztaz |

TG AT T 0T #[® (TR GRS F6e e 3 «md seare | o
sielba sioR 7 9 Aoy @R AP I 2 @ 202 | #ASiBI Som opE
gy 9 AP DR 2T TN AL

19.8 QYS! (Precautions)

(i) 79 INCS TE@ @@ A9 T b oAl e e wrew =@
(i) @ Feltem Pl FAETA ARG @S I
(iii) 5 Fite FEEE AR oL e S = e e 2[@|
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19.9 249t (Terminal Questions)

(i) (FRFG FRARTS T wed AT A & 3 4o T30
(i) o TS TP 9FT T (PR (FRTT T T oIFT$q 27 9 (@2

19.10 Teawie (Key to the answers)

(i) cowfs =

(i) Ao Bo TP AT TR (T7oa Sow 9 29T T AATAGET 27
ToF 203 I 9| SiF 7R 099 esig T (TR FRET Feives 3 T
ST A FRAFG FRITT TG ACoF SorsifE 3¢ HAfrda T



GFF - 200 F (N ACEF G@ HFTOF AW
M ISt AZH (Qy) A (To

Determine the Temperature
Co-efficient (Qq3) by Water
Absorption Experiment with Dry
Gram seeds)

oo

20.1 BTl

202 eBEAl

203 IS
204 TSN ToEAd
20.5 oA oS
20.6 st

20.7 2T
208 D

209 RS
20.10 e
20.11 T

20.1 %5 (Objectives)

G% GFFH S FE AR
o TIOR deiA T T <IATIR TR [Fena ST = o e e Al |

o SI7E A AL AT TECHIATIR 2T G316 ST o fefa Ire e

a4 |
107
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20.2 @Gl (Introduction)

e e IS SRR esim S| SisiwiaEr, Siter, e,
IRHGAT Bl7 &PfS gois Sera Ceaiaa fFatejfer fFage o3| <2 G Ssa s
MG (47 (@ eIt oewal Sfema *mgen S Frge w |

20.3 FEAIfS (Theory)

0° (ATF 40° 77 2fs 10°C Si7al I T AT el =TFER @ T
AR O 2 e faejd @TT AW 40°C @7 (@ SIENAR @Ry @RI IeiRE
Mo Fe 27 @R (ANBIATS Sf%S 20e *F I ©iF 97 (40°C) 78! 2R (Trafed
fFfem 2w e AT | TFoR eom Fewle *IRRgen Rl oG 7w (Vant
Hoff’s law) @ SIS I 27|

(t+10)°C wisiiar [igwi 29

R 7 S TS A Q) = " or oy TR 2

@I coTs TR CFa (@9 ST Seeeie A Sieeie) Qo «F [ 1.5 @3k
Terne 9t GRE FEw @Fa Q) W 2«3 FRE 7T |

20.4 2ATAGNT TAFFe (Materials required)

1. =7 (50 ml 9«7 6%)
2. “lifes @

3. MR TreT

4. NG T

5. geEE

g Fleiw

357 @G (Stop watch)
8. T e

9. (AP
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SR EIG|
WA T

20.5 “a% 2wfe (Experiment)

1.
2.
3.

8.

4fSls T 5 g T BT TS 9T ICA AYA |
sifes wer frght o foFrm St g9 o faghl ot fHITR ow I

afeft Fca faghl reifte Sivnar & b 3 6 vt 26 aa feal
(TG (set) S5t g W |

GFAF a1t A st T [IEfferre i auw, 7l ¢ o oy I
AR SloEi@l TAFT 20°C, 30°C ¢ 40°C (S FTW IFA

el @b Bl TR A TRt 30 FRG @ e

fFgerel s@oE QFFeffeTs St o T WG I Rk AifbicEs Rt
T AR T SpifeTe Sism@Ey wmwace oA

1 951 77 ool Tom e g Ha Swojfecs oo 3o o e Sivew
et T e A

#felt Tt Ao AT oF g |

20.6

e+t (Calculation)

I e 9w = S g,
1 T @& AT R Ol A9 Al [oE purs 6% =x g,
oT I = (x - 5) g

oAl T T T =

X—=5
5

< 100 = v%

936 =T ((BRET 20A) NGT SioE #ifrwerw v Fiam 339
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Table 20A
Sielstat AT Area Jrea | o g oo o
R eitafys o | porg oo | 2@ (srewar) | I
(Wi g) (W29) (y%) (xrs=4t)
20°C e 1 5 — — —
G 2 5 — — —
30°C o 1 5 — — —
G 2 5 — — —
40°C Tom 1 5 — — —
G 2 5 — — —

G G0 &lF FTATE 20°C, 30°C ¢ 40°C Tiomae e e Y % Iake
o3| (918) 9w I 2T W 03 5 (bar diagram) e 34 (fod 20,1 74)

50 ——

40 ——

30 ——

20 ——

T (R S e Woal e I

X - 20°C 30°C 40°C
g 20.1 [few SieaE soa Arem oo <Eed o9
(970 TEWT 3@ TEE)
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23R frsfis sifafss smfeste Q,, I w3 ¢

| 30°C oleiiay Te (R o Aeee *odl euw i
@) Qi0 = 00 eiopiam w1 T 9 JeE o Gow gk

| 40°C oleIig Te (RS o e *rodl euw i
() Quo = 30o¢ wropman om e 7w qcas ol Gew g

20.7 2[FtTw (Observation)

o T (T a 8 b TOF (W@ Q)p «F WA 1.5 (AF 2 7 A AAE |

20.8 (¥ (Inference)

Sew wEreid ARl Ty eom feedle 3k @fs 10°C wismal 3rE w e
TR BF (T8 (AT 39)d 200 | b @ I (T AR AT ST ZT

(Vant Hoff) @ (P (S |

20.9 FARYTSt (Precautions)

1. Sitem A e (]IE A9Y (26 3T [T [Mew TSl e F9re 9 @«

o AT 5 g 2T
2. SECHIRCAR 21 POIWSITT ST (WK SITo] Aeejfeits Sitaeity Fiheits: 2R
e =7 |

3. AP T ol WS ae T St @ i T Side Face 5 Ton
i T AT T ONFife e el T |

20.10 2PRiFelt (Terminal Questions)

1. Siopial 712el (Qyp) FIT a2
2. F w@ew [RiFw Qp @7 W 2 A O @ W 2o Al

3. W Sem@E (40°C 93 TreR) IR Q) «F IS T 217 T e
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20.11 Teae (Key to the answers)

1. 203 74|

2. IAE RfFT Q) 97 I 2-97 @AW WS A SeNEF ARaES

LN

BB RiETR 2@ 770 A (vl AT (@ GO Qg «F W 2 Al O
@ TS A |

40°C <7 @ SEEAR @R sfoaere [Ple b @ @b oigs e

g A | G2 A I TelfRe A arEe 27 aaE R Q) 9% WiFife[e
T Al Al
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GFF - 21 0 AR : S TR ageFad 9

i FJee (AT Ffen aoie wegwad

8 (A9fe® 2IFTTFe (Pollen Grains :
Temporary Slide Preparation and
Observation of Ornamentation and
Apertures from Permanent Slides)

21.1
21.2
21.3
21.4
21.5
21.6
21.7
21.8

21.1 &% (Objectives)

g% ¢TI (AF Sefe PRl REmefe s wr[ike owaw
o IRNRY I ECHTTHA o gt 2

o IRAFANT SEAC fofere F© TR ~AeITAY Sl AW ¢ STH T
TE AT TR AITEA (AT I @I IHTER fefere s 3=t 3y

o RTAA SICT fRfom Fara few fiairs 2 | SR Ty <[tTweed aidl oitn
caf4® SMuRe =g A e

115
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21.2 &3« (Introduction)

T[T BIGTH 22 Tole (I 251 #RISICES (pollen) | Toor Tiegw weffe »IRITGIHRG!
(Spermatophyta) AR wrwefe Sfgmm oo siheq oY @3 GRTSEFEL A
IMAFEG! cHfim wrwsfe Sfemma IRCFTIF (microspores) & SWaat (homologous)
5197 | BRI TFTE (alternation of generations) CITAFEREE M SRS TSI
(pollen mother cells) (atE TebP smifeTe @ ReoTam Fe Tevm T A9
Bfgm sty TR 5T 20 AaWiR (anther) SHTFTITRN (archesporium) %
F At | FrefoTR #itg =ifasic e siatsitads)fs (OO (tetrad) WiiF “IF™9F AT
YT G2 HTTS TR GIFS(F A7 foen ia Boidre 27| sifqde smisiaiat Rwifre
A O ARG s 21 @ Ft AR SIS sifes = ftats ot () e
et B sjefiest ST ToTT ARFR R TRCPICRCAT T ootz Fase
AELEE, A |

21.3 </t *v4fS (Experiment)

& T T T AR (AT AAITIF SR WIS (SR 8 AFramee
A, TS : 7R Tigrm AT ARCBCHTH (41 BTG 2B Erdtman (1952)
il AT a2 SHRTHEARER (Acetolysis) »mfS witx #fafoe | ot sRES™TH P K. K.
Nair (1960) @Rl “fwifefe| @2 smfors » =M wntibs rmzREEres (Acetic
anhydride) el o Slisl WERFSRS SHFTEI (Sulfuric acid) f=e g ez =
Aol RIS Fa0e PSP SHIPTS SRELFICA Fi® 0d - HySOy as catalyst

CeH,00s + 3CH3;C0,0 —— CzH;05;CH3;CO; + 3CH;COOH
A DT ERRGES TG NIRRT enikie i
€3 FA OIS TA o Rrafie 27 By smisitada e asasdt ctel o s
ATF, T GO RreR A 2|
B, *mfs :

(a) 29T @ g o Frem T wee T T @A (AT WELER AR
ffoen =2t 30| qoT S eie FEE sl (anther) (e OF | A
(Helianthus annuus), o2 IR (Ipomoea purpurea), QI (Sida
rhomboidifolia), TR (Solanum nigram), <N (Nymphaea sp), Tterga
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(Lilium sp), @& (Ricinus communis) TIHM (@A @TS ATI | RIS
sl 70% 2R SHETIRE AAFS %@ |

(b) TRIYETS SRLNET 70% B SENFIZERRE I HRCAIT CIGreS DB
RIAERS I 24|

(c) <% FIHT ICCT AT 7AieiN|erT Foa edl 7 @R AN TG G0
g Terwd B9l gl &TF (eTl TH ACS JRITAIE AT (B0F (A7 Tard 3R
RN AT 2o iRt (ArE AT

(d) ZfBre €I 2500 rpm T © ffS5 GiGfFSs (centrifuge) I3 751 €% (TG
(pellet) T4 AT TR (FCeT (RS ToT|

(e) ¢t 15 ml AT 45% cafmE =pitibe =pie (glacial acetic acid) (BT
TRAF ST T2 @ G5 AHRFCE 0 2A | qSARAET (supernatant) (FTH
i ite s red = |

() TSt CATF TOR II A 9 ¢ 1 WIPMT [RRGRT ¢ AFAFoET SHIRTeT uad
5 ml COTEA S (RaAl 4 |

(g) <7 BT <% eqBE AT (water bath) 70°C SIFRR A RIMTRS
T | AR TLER Sl AT FHY AN SR W T Gq G
TIATAT TOw 407 A T ToF A1 9 TR ¢ SN WA 70T 9| 499
7t {5S3hrT wIea S Al 24 iy 10 [Ifeesa o)

(h) 7R fFreeifre EGRres Fal 2o Sitsw 92 2500 rpm Y0 © G @2
HARHILET (A (Req T

(i) Frafa s =R cbme spfiie e fifds e SR 92 G res
I TH R ORT WP @A (ReT T

(j) T3 (TG 7S WA (destilled water) T Wtz Wk FGRFSE =1 ==
G2 AfSARE CATFD (A TH (A (WO T |

GF@ Yfge sAsitad BEE (glycerine) SISG 08 FIF 4T (cover glass) Bioll
xR AR i 0 2 TR ARETEGR foa Hoor WRER @byt
< w4 ==

BOT (CC-BT-06)—9
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21.4

=M [T tofe ¢ a4 (Preparation of Permanent Slide

of Obsetvation)

(a)

(b)

(c)

(d)

(e)

(0

(g)

(h)

(i)

()

(k)

RS SR 9T TR GFEeS BB 70% AT WeTFeTE
GF 9B T RAWEES F9 o6 |

9B FHT AT AT ~RAATeffees b eTl T R T T3 93
g ferma (100 | pore size) Tretea BIF Bl (RTF (He Z& TS ARSICAIR
AT (BLF (ST B0 G RN AT T IR care A

TREAHTE QA 2500 rpm YT © (G AfGrew a1 7o 93 (ita @ At
ogd (e (el 24 |

IS 15 ml «fFond 45% = <ot <oifre o o o fif S
CIFGRreS a1 521 | JARIOT (A WA (AT (ST T | (oTeD S 06
7o T o 3 e SRR 93E oS s e @ el =@ |

BT (ATF T FCI AN 9 - 1 THFHDT SHARIGRT ¢ AT 7F whiFea 734
5ml (ATAST WP AT AT Grm wewW T4 |

9 BT @3B SABR AT 70°C TIAN@AT T RIMTRS I3 267 | GI9F
GCEE Sl AT To¥ GEE SFNEE Sl 25 GIR (R SNIGR o
s B T R e o o O s <R | 11 T A s B
JaFATOR OfFNEE A @ & 10 Wt T

s frafbrs eTFGEee w1 =1 wvs TR 2500 rpm Tt © Gifes @3
ATV (FCeT (AT 22 |

Freeiftg wret siRE cittaE spiwhs shite e Ft7 @itse ot Gifafees
F T A ST ShifTe e orem T |

AT (oTEs TRo wTlbita GIFGFsT a0 o6 IR (oltes (A0 T (T
reT T

97 7 SRS sy e @kie T waRh s w9 9% G
ST TH AT ISR AR TAT TP (S 20 TS |

9T *F FSF AN (T (sealing wax) W 1@ I3 ATHICRTA Farma T4 291
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21.5 2[Fta® (Observation)

L *RvitaeR fafen oigfe : smmimem oS oot sigfen T e |
Erdtman (1952) TR ¢ SRSRF ST S#([S SRRITH T8 I SIFed 2ReeE It
RTICRT | SIt6 B w2 21.1 @ @ofem @b orditeT =@

A Peroblate

Perprolate

Oblate Prolate

" Suboblate Subprolate

Oblate Prolate
spheroidal spheroidal
§ Sub-
spheroidal Spherodial

foa 21.1 Rfeq wighen sieicag)
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IL *RTA9E AGRS : s FFeN A ARSI s> ol WIS
YIS S| BT T 212 (T OF W FEIH 2mi+fe 7o |

g 21.2 Rfeq g =g

Pollen units (A = Monad, B = Dyads, C = Tetrahedral tetrad, D = Tetragonal tetrad,
E = Rhomboidal tetrad, F = Decussate tetrad, G = T-Shaped tetrad, H = Linear tetrad,
I = Cryptotetrad, J = Polyads, K = Pollinia

IIL. ~ANTAR Sty : sRtaee)fer fog sefem a7 e afesy &g
o = 3 (o fFefom ok o afemy REE R anffs 2=

A

Symmetry (A & B = Radially symmetric, C & D = Bilateral)
g 21.3 R[feq dfenicrm A=y
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A S FH AT AR(ACS oFe ST F(AGT I |

121

T 21.4 NEHCHR TR AASCIIT BF (x 400)
IV 2t Sfgfesad : orwe foaflt [fen Sferm sRiitem T AEEtstem

Sl.no.

Name of the
plant

Shape of
pollens

Symmetry

Type of
aggregation

Free hand
diagram

Comment
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21.6 FAAFFAY (Identification)

=1f FTT AF AEFI e efevm Sefaiie wEefER s @efs orea
WS Peffer CofR T A eI A AR MRCPITHCA TR T avi T |

21.6.1 *RNTAYF oMt SFAd @ TRr@a HAren -
geTe 12 g9 By ol AT ¢ (q6i |
IS AT S >Fm

@ (Lete) : (51 & 3 =it @it | Monolete 2031 3 i@ ot fow; Swizaet
GRTSIPIESR (o (T Psilotum, Polypodium T\ Trilete 751 fam 3t (o3t faw, (T
Lycopodium, Dryopteris T

(oF (Pore) : 7RIICAY Y =1gtel (olieTigie ¥ | (354, Urticaceae, Ulmaceae
o FififeTe steat 3@

AR (Suleus) : T GA (TH TFOA T I TG ATRT SEAATS A >2 R
<% AT MaRw | TAZIY Arecaceae, Magnoliaceae TSI (st |

T (Colpus) : *RIMRF [T o143 TR o141 T AW R4 G20AT A(a@ G
T O TR SA® T3 >2; (AW Lamiaceae, Brassicaceae (AT |
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Proximal
Scar ’

Contact
Area

-

3 4

Proximal

'

ulcus 7
Distal | Pore —
Colpus— Ektexine

y Endexine 27/

g 21.5 Rfen w@m A=iicaga @iy ¢ g wm

I. Letes : (1) trilete spore, proximal view; (2) trilete spore, equatorial/lateral view;
(3) monolete spore, proximal view; (4) tetragonal tetrad, derivation of monolete spores;
(5) tetrahedral tetrad, derivation of trilete spores;

II. Sulcus : (6) bisaccate pollen, lateral view; (7) monosulcate pollen, distal view;

II. Colpus : (8) tricolporate pollen, equatorial view; (9) tricolporate pollen, polar
view; (10) triporate pollen, polar view.
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@ 21.6 Pores and Colpi : (m) and (n) are Pores. (o) and (p) are Colpi

21.7 @Mi9at (Terminal Questions)
(a) OIPTCGIETRRM T a2
(b) RN CATF SRNIY [T T T (I (I (9l A2 T 2 8 (FA?
(c) SHFTGERRTR 7 CifeRree Fam Ty 2
(d) sEetagw [Kfon goim oipfes bar omeim |

(e) MY (ET NUT 477 T 2T ¢ [ e

(f) RS ofemy smaf § [ ©wa o I e

(2) SRMEITE &iwe Fo TFCW =¥ ol T2 9fferm Twizad e |
(h) SR B4 : CoilR, G35, AT, T

21.9 Teqe (Key to the answers)

(a) 212 A 9IS ==l (At Rigapr Tex forgq |

(b) 212 A (ACF (9l o7 W =R G IS O A2 T 2R (P O IR
T |

(c) 212 B SKTH (@ #HT @R F© Yo7 GIGIRree 206z ©f I97 2007 | 97 STl
FRANFITE FRT T (ATF 24T 1|
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(d) 2141 = (YA
(&) 21411 Siex (WY
(f) 21410 = (7Y

() 21.5.1 wiRa (WA
(h) 21.6.1 wia (WA



GFF - 22 0 T FRCeT AZTH Orchidaceae
qd Twfe Sfegma Al awda

(Study of Pollinia from Permanent
Slides of Plants under Orchidaceae)

oo

22.1 SR

222 eimEA

223  ASW ewife

224 TR 8 AMM
22.5 eEeR

22.6 T

22.1 TT% (Objectives)

% GG At A TR e srend ke 21w

e Pollinia-947 5= @372

o Calotropis Bfgrv@ Pollinia Foita ~arwieitg a1 722
o TR S A frel

22.2 &3t (Introduction)

Ao BIGHR oJ2 T (1T T3 AR (pollen) | THwR Bfgn welfe ~MR=TBwEH
(Spermatophyta) efdd Srgsfc Tfawa <[> sileql »@eIay @R GRTSFRG A
IMAFEG! cHfim wrwsfe Sfemma IRCFTIF (microspores) & SWaat (homologous)
5197 | BRI TFTE (alternation of generations) CITAFEREE M SRS TSI

(pollen mother cells) ¢t MebP smfers @ FerEtTa el Teom 21 | FAIF Siem
126
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ARG NPT 45 T 52417 (anther) HTFT=AFAN (archesporium) R o1
(ATF | (F (FIF THoF TG (T Orchidaceae 2 Asclepiadaceae (W37 TfEm
AT AT 20 R «i39 Tof8 F0F IS T Pollinicum (pl. Pollinica) |
749 w2 I OCOET pollinia BTz #RoTam e I ARCA ©4F TIF AA
Pollinarium, *RISNER 757 sffizst Pollinia 3% <3 sioaqeel siSCea Tota
=RFAERe 2| s g = sAeiee ffee R sim @ srETEE e
TRITGA oAl |

22.3 <9t *v4fS (Experiment)

L Calotropis @3 Pollinia &w{a :

¥ 2re (o T RIT ATrew aFt 91 AT (Calotropis gigantea, Family -
Asclepiadaceae) 51 (ATF AR e I T=LER ©f ARSI T (7l T |
GF TG A A ST ©f 29 ¢ Flowers of Calotropis, dissecting needle, dissecting
microscope, slide, blade, glycerine, coverslip, scissors.

vt : I sefiest Calotropis T= (AT calyx '@ corolla AW Wiw AgTwigle
stigmatic disc *IRTAFS 201 @7 @ @ o s g 93 ke
dissection needle Tz AF FCH GF0! #IfHIT W2C© TR TS T 2 @R dissecting
microscope @ (M0 (A6A RNY e ba wssw =1 =)

TGN AL
(a) Calotropis gigantea $3 stamen %4ff1 WIT 7T AR 15w TR |
(b) %% “ffm o3 ot siefex (glandular disc) e T | a7 A0at IS

(Corpusculum) | (FGARESN (Retinaculum) S5 AR S GRAT w2
SIfeR el WFF AT |

(¢) IIATFTAR ¢ FHNFSAT-F GITITA TAGILA Y 0T TS (FLTS AT | ATF
e GIWCEGE (Translator) |

(d) €Z oo JosRF “@sfEm zm| AN A LR S ITE oS =t
o e o 9% T (ATE o FTER ASLS AT 23|
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@ 22.1 (a) Calotropis flower (b) Pollinia under microscope

= Retinaculum

Pollinium

Pollinia of Calotropis

B 22.2 A=
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IL. =& HECed ARTH Orchidaceae 9 T@sfe Sfgmmes Al awf :

0 I o wftes Affam b meat 211 @9jfs T @ 9| Orchidaceae
T W0 @I IR FTT Foo1 eeT I TSI ©f NEFTHCo o4 e g wremw 357 |

9 3. Orchidaceac (5t@a Sfgma <l ¢ sife=ifaar

(A-D) sub family Orchidoideac-4< disc ¢ translator 212 Pollinia | «CF qC=1 Friable
(divisible) Pollinia (E-F)| Sub Family Epidendroideac-<3 Pollinaria; <F&F 27797 R

AAffar GCFCg Pollinaria 5139 FCA0Z | (G-L) Sub Family Epidendrodeac FCIF & ARl |
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22.4 {99FFs (Observation)

Afon 2R oo e »[eitae P “F™IF T 20T Pollinia 516 Fa0o 74l
@ | = Pollinia (7t T8 W% (Calotropis gigantea) <031 | a4iTa sitefeat kiaeifee
«R Retinaculum TE STAPE SRCAT TR 936 NS f&F Corpusculum 97 0
T3 | =ffb a1 Translator arm FITN #f{S | srow! A sRRETR FTa ST SIFFe
STTOE 2T A (T WHLE AW G2 T FLAR AGLE RIMGRS 27|

22.5 @PEell (Terminal Questions)

1. sifsfaa S

2. vt st wwee

3. AR oRftEFeR o I S @rr (el 78 o AN ferge |
4. Calotropis sp-aR »ffmm e A =

22.6 T@awiel (Key to the answers)

1. 22.2 W (YA

D

223 oA R

[ ]

. Calotropis gigantea

=

224 G (AT AATIA @Y orgm 93 Boa 22.2 g



NSOU « CC-BT-06

e

renn

e

s

e

s

e

e

e

e

e

s

e

s

e

s

hann

s

e

s

e

s

e

s

e

s

hann

s

e

s

e

s

e

s

e

e

e

e

e

s

e

s

e

s

e

e

e

e

e

s

e

s

e

s

hann

s

e

s

e

s

e

s

13

e

s

1

e

e



|

32

e

renn

e

s

e

s

e

e

e

e

e

s

e

s

e

s

hann

PR

e

s

e

s

e

s

e

s

hann

PR

e

s

e

s

e

s

e

e

e

e

e

s

e

s

e

s

e

e

e

e

e

s

NSOU « CC-BT-06

e

s

e

s

hann

PR

e

s

e

s

e

s

e

e

.

.



	Title 
	CC-BT-06
	A
	B 
	C 


