


ey g famtor wfdfa

q&d — PN THET  HET—11

St faer o= v, IR arardan
AR RS [JHRT

BT DA RYSHINE STHg HSdererd
FATGARIYR (J75T.)

1.

1. IHATA HToll, YT
GTHI S areaffie f[aarey
Jaror, ¥iefareT (R791.)

D Y F AT FRIH
SR (311,

YR <l PR, AT
fSter fRrem ud ufreror |
2P (]9

o Rig SIeH, aRerdn
ASThIY IS S qreafie Ay

TRRINTAYRT, g, (V11




CALRS NG|

C
G&El 1
HAluld
si. R fis
HE-Tar, it 7ar fagr T
Werg e Rye fig o e
HATEATEY (V1)
e
&l. U, . 4dr ez fie
afie dEnE WA
IO, TIEY (¥T9L) o 9o meafiE Fares, e
O (1)
Ad=s @A s fasa Rie
T areaE (i)
TIHT Feq WearE (e, To@ g god meafis s S,
el (8T, FIa (W) @ ()
ELIBIE R
oA (@)
@ 3w meafE fderey,

WerareT (1)



GGG

RIS yregadl & 3R gedl & fdemerd] Siiad bl aredl g & Sl | Sired 8q IRgd Jxid By
AR AT fHas RIer 1S TOReM, 3SR §RT Hefl—11 & fofg T UIGIhATIHIR (IR &I T8 8 | &I H f[avgawyg
DI WA UG UG AT § phAdg ©U A forar a1 2| fawg & gen e o vd aRfrl & Arew | sifde e
Td Bferep) T AT B |

PN H AR e 1 ¥ decd 2 | P fasi avf # sregy=Ra faenial o e seiial &
AR G ST A~ STFeNT <7 &1 7 far 11 21 89 U9 &) A%l 39 a1d W) R ol {6
el & garERi vd favarearud aedl bl deddreiier TRl 3R aedl &1 A I Hee g2l W & SR
3O 3T TR AR & BT ¥R < € |

e WIF, F9Y 3R WA=l &1 $I¢ Al 9o g1 gRT AUl T ol Il JedhR AR SEIAR Y A+
BT Gold B @ [ g Tbeidd] BT STIART R Ahd & | ol AR U8l DI [AdbRad 3 & oy Sl & b 84
=i BT WG BT UfHAT § GRT ARIER A 1R 9919 |

RIeror SIR Hedi @1 fafdr g qg A b I8 ey g&is faered | gedi & Silad &l AFRIS adrd
TJoIT QIRFT @I S8 G BT AGHT B H fhael gl R 81T 2 | d1s1 &) J9en 9 fuest & oy fafee a=on
H S BT GAMERO SR FHY el o JAIAT Ud A0 D oY SuTe FHY Dl A W Bl Ug I Al
BESKAINNICIIR CR S

T4 UT3YHH b AR ITIN—1 H JDb[a -1 IARI, AFHRT—2 H PIaf-Ieh AT T JFANT—3 H Uriiep
SHHRI & T8 © | el & 39 Yde & AR 9 & $iY H Jecd Bl GHSK gU 3eddd BT A1ey |

qicich H deilfFieh SeaTdel] Bl WRel a1 & g f3w<l & el Sb! SUSH Bl YT 9 AR fhar
& foRT BT31 &1 |9 H e 2 | IS A & I JARAM AW et uafa aifdhds Tl HT ISR
D WU H B A7y g DI W fbar 77 € | Al el & o H weeyul f[dwgall, Igauc D, ffeTgRID,
THARIHD AT (HEeTHS Te1 BT FATIE fhar 1 & [ il &1 f[awg &1 Gl a7 4 erar A 9@ |

9 QD H Hen[d Ahedrail Bl FHSI &7 9aeT fhar a7 2 | faeneft o afe smemeg Rigra wee &
S T 3 SR g8 Sed X1y fauy estd 9 HHsl o |

AT ORI Gd ARl I @ dTag@ [QYI—asg H §O Fedl Aa% I8 T8 BN | GKID H SMaId
HeMe Ud GUR Bq G AT € |




%.9.

RICUEL

CALBRSIDE|

9 v # v& uer v Serte vd e aranfiie wler 8Rf | ademeft o1 dgifas vd
IR QT URIETRH H Yerh—gereh Siol 8141 A 2 | fawa a1 ukier Arsr FergRaR
3

PESRCE] T (Ei) U3 99 @ foly 3fd
Jgr=ad g T3-Udh 3.15 70
e 4.00 30 100

ITART—  JBED AT

RIGU RS PR
RETI D1 ol ATHROMG— 08
TR, XA A= @1 < Sfiad | #ecd vd Y § 78 |
RIS AT & M, EnTal & FH, Al
SRV, HHIT A ADBRD, TR H AT, THBROT
qRATY] AT Ud ATad AROM— 08
FarCH G, FHINS Td qHAIRSG s, p, d, f

PHeEDT HI AT, Afhar Rigia, ac@i &t

SolagId fa=ars, 3mad AR &7 MaegHr,

3MIfAes arad fraw, <refey mad AR Fw=ET, o, QA9 |
s, p, dd f a9 & AWM SFHR, O # 3mafar |

RIS dg— 03
JAMAMD, HE HATSIDh, SU AeHANSIdh Ud gifcad € |

YSfa¥d AMfhaTy Ud e ard— 03
SRATRRYT Td 30T &1 RIGId, gelagd

SR, defd 3fuee AGId, JATarATHRoT A1 |

M I A Iy, 3T &R &1 IR
UHH, YT, LR, THR [deia, 3+ &R

AT, fAeraar qUHhe 3R IHS ISUANT, FHIMIT U4 |



. 9.

MRS AR, [Ie vd SARv— 07
RIS AR qRATST Ud Rigid, e 3T fshar

&1 94, I[RIE gd G AR IR SR |

| ReRi®, A o1 garfad SR aret o | k)

ud k, ¥ e, oft wmdfery b1 Rigid |

e &1 aRvTeT Ud UaR, wHS faead, S

ferm, Ao faerdq, Ardte f[eras, Jqw e gd sRiga e |
IARI— IR, THR Td ST |

SIS Ud MG SHoll fa=i— 06
&7 Yo o, gl AT, ST enRaT, e |

Tl @1 HE, AT HI SO Yd SEUTTT Dl ST |

SEE, ST FfAfHaTY |

SNEMTOT— YR, bR (Hifdd Ud IRImIfee) Ud gWIfad &’ arel dR&

ITANT—2 (Prefid TETI)
RICTEEE AP
T AIRTDHI BT YlgHRoT Ua Afctero— 04
fareetyor (@ae R Rigid)
HIEMD T & A d R Agic— 08
BT DT HATSTHAT, ADHROT, A AT DI AT,
IS 907, dwrfa® AfTel &1 aFffexer vd 9 ugfa (IUPAC) |

THITIIAT— 06

GRHTYT, qEffxoT (RS U6 faw Hraredn)

N

BT TRAT] & YBR, foharcis FHE Tl o |
TeGAISTd §¢ H goldeli—d AR, URfOTh U4,
SIFE MRS YWTE, TS, JAf HgTH |

g SIaTe (HJW Ud Jrdqw)— 05
o, Tefel vd Tireielivi— o1 vd SwRin |
Ufodhdd BallsS, Uchlgd U4 SeR— 03

0T UG U |



6. BrHfehelsS, THIfCH I Ud FeARIBTH— 04
o7 Ud SYANT |

7. Il UG Praifaifeld 3Tl ed~I— 05
g=SiIe— T UG U |
dl, 991, |1gA Ud AH— 0T Td SUAT |

Ffy @I (IEfe)

PR 30
A. URIRTEITET H SUART # 3 dTel UGN Bl STHBRI— 02
1. ¥RT 2.d1ue ICI G
4. dIY 5. HIUDh Felleh 6. SMAA FATh
7. SR 8. TARfE o 9. Wifad et onf |
B. S [dda a9 03

1. A AIfSTH BSsIaaTsS
2. A Sffeferd 3t vd HISIH Bra-e
3. A UICRRM SIgdMe
4. A UICRH IRAHE (Tl an)
C. diva smnRa wam 04
1. Bl & /Y /STl / Ugf¥d 39arg &l 4I.ga.
ST AT (G199, AR Td JHade adh gIRT)
2. U9l U4 qdS 3Tl BT JeATcAD AL (FAH Al & fderd)

D.  mgale srgHda— 08
1. AT gd eTRMAfT fg g |
E. dIdIe AIRTDT 7 foharcA® TRl & ugam 02

(@1% TH) IRAT, BRACSESS, SAAH, B

F. IRBI H IR UG ORI GHRI BT eI 06
geas— NH, ", Cu?, Ca*, Mg*,Zn*
Fom- CO,>, NO-,, CI, CH,COO

G. yrafTeh 3Tl | 03
H. ARgs e | 02
iR gwe -

B T — AeaAe R 9, ISR, AOPR |



.9,

IZE

10.
11.
12.
13.

14.
15.
16.
17.
18.
19.

IART—2 (FTdfid TETI=)
HTalD INTDHI BT 2T T AT
IS AT o d g
AT
BIERIBTT (WY T )
Ufodhel Ballgs, Uehlglal Td 3R
hiHfcsegs, VHIfCH 37l Ud FalRIBIH
I Ud raifafeTd vl a1

IANT—3  (ATran)
TN & SUANIT UGV Td HHHED
RSIDIBEACEUEECEIE]]
4. UF. JMRTRA TN
31I?-ICI'1ICHUD31‘1HN'1
Hn ARTE H fhared T8 & ggaH
IR H I Td &ARGI HeADl BT URIero

PAS)

1—28
29—43
44—49
50—76
77—108
109—116

117—126
127—143
144—153
154—160
161—176
177—189
190—201

202—206
207—210
211-212
213—221
222—226
227—234



IATART—1  (ABEAD HTI)

AEATI—1

AT DT A IAAROMY
BASIC CONCEPTS OF CHEMISTRY

AR Ud Gardierd s @l fase @Ed § |
ST UTE BT ¥ 81 9% B JPpla 31 S womedy
SI— Tl @7 Sia—Siall @1 I, SdT e, g
uRedH, ated, ARl &1 THa, faF—3 &1 &, a6t

2 fooell % GUadFN & TN el ATHA @ e =T
diE W Ul 1600 @6l ¥ SRMET 1 B3 & W
addE @1 # A warEs @ e g g 2 | adhe
H 4] AFEHE ARG TR AR vet i

BT OTeT WIS SeaTts &7 O+ @1 &l & | 39T Segaan
Td S AT B D STST P AT R a9 D A
BT s femm

A WIGiE ararRer § o gu ff dwar €
YA &, 39 Bl & A1 ARwD 7 FD Tl & SR
B o1 BT HATE B ¢ | 59 HHR & Hidd, GoAarerd
M @ adAE | fase wEd 8

1.1 I (Chemistry)

o DI WA a1 S B drel uRkaddi @
eI T Yeraferd S B T FEd E |

THREA F B9 [9Wd WU U 39 UBR UNHIhd
TR TG & — A {5 @ 95 Tmar & fonn uereif
@ faf=1 Tl (properties), T (classification),
HeeH (composition), Tafa=1 Foiaif (energies) @ wmaf
W g9 arelt fparar’ (actions) vd arffmamar
(reactions) &1 GIaRerd 3wz fdam wren 2

WA & A # 9HE & 9 8 wRd
IR & AT P TP TRared sfaErd e €|
Tl § S8l #efi $Ume o uRErEe @ e
wiamfaa feram o€t gdere # ArTRH, are, MidsTar,
AR, IFTEE, WFSd anfe = e fasm & fastag
1 # et qfAe 1 e | eng fasm, fafde
T & ARSI, =R& Td G O A A Sfiae @
farsm afermfes @ed g0 =we AfEar (i fasm) ofe
[ Hiedr (s Tafde) S afdg w2l &l wae T &l |

TN T fa5 & e # 9w afer & aerer @f
Afeef P2 w2 £ |

AR @1 A fafe w7 farar S
T Y — 3@EfTe TEEE (Inorganic chemistry),
P T (Organic chemistry), a1 1A (Soil
chemistry), Sd T8 (Bio-chemistry), ¥l w6RA
(Physical chemistry), 3feifiie @™ (Industrial
chemistry), faeeroor YA (Analvtical chemistry),
e T (Nuclear chemistry), UTqq ¥
(Plant chemistry) U9 ST Y0 (Dairy chemistry)
gaafe |

111 A & e ofem § wew
tance of chemistry in daily life) -

s ST # ST B ey g i
2 | T Ul WR AT I G g3 € 1 31 SiaA
i ey (difde e=ifd) vd s (Enenftas =)
B I T A [T9H B AqTT Ud ATaIH HSl
gl

(Impor-

21 B, |AT &l SR # JAET @ S arel) iR
TR T 7 5 w0 H e $1F E|

fafi=r nfafert g1 o= =1 wipfas uarel &
AT Y T F AT UEe fagme 78 07 | wnreen
# AR @ BIC-UT TReEell | B el THEfTh
rfferaT W AT SeTe] @l fay wiafert greT it



R q) i v T g g 8 & faed ferg Wi
wad @ fog varEst & Fas @A) S, dqqu, aw,
Uel, TS, PRI, W, Wi afe & wrgrafe gt
ar1 ot uered o g v 8 9w Agw wed @ ferg
HEHE, T8 & forQ B, W & fo1g |, I 9 T4
2| wif¥eed ¥ 9 died 799 & gad § Uiplde ared &
T W @Y MG F | BN F TARE A AT @
T T SMTTTEEren (T, HUST R #aT) #Y fif
¥ rEq U e B F |

T Urptad Tatelt # At arfafimmar g
$TOT 3R AMAWHATTAR (9T o0 HI A e fan
ST Wl & | BT WISt a1 dell I 5 Wi @ Tor
wden fir= BT 2| weft wgE 9 W aear 2, fiw o
S faeaTg T 8 i © | AT gE g ok v &t
Herere 3¢ O1 UeReR e 9N WINeR Ter & TN
TN A 8 | T g9 T e’ 3T B T 1200° C
TH T T TAT FOH UH—al 3 et & fiames
e aarE et & | Wiie 9 fffa v sa yge e 2
5 <1 ux faraeit i) wforel @ o wadl €

IS PR 2Fd garelt o frmfr g
[e &, e gan e Siaraat | 9ga SmanT 2|
nFfa # ad uaref Suferd & uvwg Fel W # uare
PIA T A (Tpiad yeril § Ieured @, Ry
ETVT 3127a WECTHT Fah) UTe faby el & | STl WIenmwop
T # T B aTel TSRl & IE1EN € | HUE G arel
wrel, UgTd, e, ST, TWIE F T U Arer offen
Fearfad warel &1 vl A wanTenena # ame 09
TeTel Wiot & 3N Sefed féhu & W1 mgpfar i Suflerd Tl
g1 7 9 o yerelt o wefe verlf @1 wre o foram
2| garEYe, $B w9Y qd wied a1 $iEm 39 S
g | §9 oMFME o R ama O wIwl @ Ad
FRIETS # SUART AT € | U, T F WA, e, anfoe,
Raetr anfe wfes o a7 21

AN e SieA H Wed 39 WhR Ta—a9
T 2 oS IR g W ol d8 aF | liiied aHnn
Zan 2|
FEM 57 & T gIE Prm ¥ F T
WAEhIA, drejey # wgad ffeeE = g fe (@

dichieraie @ a1 gt 2) anfe a9l el warH
fasm= @ fagal & aasiRe SUanT 2 |

T 9§ tfufes o, wisfed o, wferw
e anfe a1 o famar 2 | ean e Sfias | aFd
drerer, eT, | $7a SR W oI I foramaet
aitafery § fpar T 8

1.1.2 THEA &1 ﬁﬁ ¥ W8 (Importance of
chemistry in agriculture)-

THREA $ H Y Dell—ama B | 2, i
TH—GER D YRS ¢ | A H A B 7 i swpy
2| 3T PiY &3 # Afdas FHelcaTe 8q Hiy THEA]
@1 HATT qgarad # 81 e & | e ot wrE, sifae
TS AT S WIE & HiY S qLH ferar o wedn
2 | Bl ¥ o ATl BTeRG Piel, weaadar =,
- TS ATCTHOT, T, AT o, Soa, areiianT,
giE, IO, Her IS # THEAT H1 6T AFE & |

R e ol | o B S 1 e A T S T T G T
3R a=TE E ¥ | uRReH, WemsRE, TewreE e,
v St gargat & BT & e WA I @Y
AT FHT B Tl § |

IS SAvE (Fertilizers), BIETIATIS
(Insecticides), WSHEN (Pesticides), TEARITARATI
(Weedicide) Td WHETAT (Fungicide) ST vaTer UgrRlt
@ Seure # A g waa g8 2 | gRar @ i
T TARTICT 3 o SERS - “d afed g
@I A <1 F |

T BT Y 7 a7 RS & W0 # +ff wmr
foram S 21 SeTevemi- fToHd W eNa Jal @i
o fFar Srar 2 o g @1 ST sl gar |
TR & fear wirar 2|

31T AT @ IIE DR # AR BT Ageaqut
TNTEH £ | T T8 ESHNT WG &1 AT HIS 1 & & fory
HBT AT HIY Seura U H P TR HT Hewd g
B 9T <= 2 |

12 RS w39 & |
(Laws of chemical combination)
el @ ff¥ea erua § rarfie SO s
@ AR S Bl THRG WA & 7 e & |




e A @ e et € -
1. S — HREl Bl e |
2. Rer arquma &1 e |
3. TORT 3T @ |

4. qed 3UTd &1 |
5. TRIT STTIe T |

121  GEEHE — W@ &1 Fem
(Law of Conservation of Mass) -

wfafas &4 3 Ty e T 3= Bl uald
BT € | IETeR0 & oy ang # Aiwaei B Feds wHr
Bl ST 27 U dio1 ¥ W &7 S 9 gEa) U a8
el &1 | 31 SehAl 5T el & Taeren sreran Seut B
DT AT T B | W TRIAD A AR R U
farami @1 wrferol mwifora o e | |4 1774 4 ey
= &1 g @1 ek a1 ura H I foba | At e
D SR g5 U7 &l dier U9 S 30 3 Iyu) Iugp
@ AR Ia1 &1 o R & W W qd e s
IS fam § 7 @ g9 e BT €, 7 8 S
21 59 q2 &I g Heer &1 Fraw wed ¥ 59
frferfiaa wor & craa famar o wear & -

TS [T H A0 & arel gal & G IR
o & werwray 9+ gali & dgel MR & avrdy 21 2 |
3NeITT S B 7 Ieq~ AT W HaaT 8 3iR 7 21wl
farer &1 warar 2 | SerEevn, 9f <1 ugtel & R A
AR g T H WIRT aX W R T AR @ 31 SIe
TR €, 1 e —

A+T=T+73

e WR $ @1 gfic we 1000 H#
ATSIee BT fhT 7T HA1T & SR W &7 91 [ 2 |

ATeleT 1 SFT &g @ delee Tl (o 1.
1) B TE AT H WISTH FANES [9aad a gad o1
¥ Ryeae Argge fadus W @ g g5 o= Rar| i gw
Tell 1 U = UTET goir # el ey qie T |
a1 Tl B See—gae TR aM faeaAl o fAer &)
el # Tad srae w1 g1 AEfaled wamte aRads
@ Ui T —

NaCl + AgNO, — NaNO, + AgCl (37a8TT)

TE AT ITAN Tl BT AR G T B 0
arar T R et forar # Av vt & a9 9 R
3T IR AU A7 |

El
i

AgNO, i
faera= -

LHHRRTT
1'.";'3‘.1‘.':ﬁ|n,

fiam 1.1 : Arsiee el
TH UPR @rFelee A MG AfsmHat & e

TR Py e yede AR uEl gRum e | 8 o

Farev fefofag & -

1. oiS Wie Ud Wifea wewrgs & faermt # arfifirar
@ Wty Bcll e Wethlges raeifia g 2|
(CH,COO0),Pb + Na,S — PbS + 2CH,COONa

2. e gge vd W we @ Aot | st
¥ feTR PHE BT AT AT T B1aT & —
2AgNO, + K,Cr0O, > Ag,CrO, + 2KNO,

Iad T wEE @ freed e & 6 -

T iV # AT T arel gaTeil @ gl
TR, I fiar @ uwarg a9 ge uerdt @ §&e N
@ e BT & reria g A 2

J]IEI @ 4 g BISgo od 32 g 3ifarod |
HART Bt & AT 36 g Ofcl U Bl & |

2H, + 0, —» 2H,0

4 g 32 g 36 g
122 TR 3guma &1 99 (Law of definite Pro-
portion) -

9 a9 @7 S gAY 1799 W TS J @7
off | =i W fam & difte e fosdy o fafr &
TR Y, S Teal T A1 STJUTd WaT U W1 21 547
=l

Ierevvnef : FEA SEeifTEe ® fEfafad
foramarl grr wre faar o wadr & —

1. & B I H AATIR —
C+0, - CO,



2. BfCHIH BHEHC B TH BD —

CaCO;, —» Ca0O + CO,
3. iAW BiEHE BT T BTggIdeliRan sl F srfafmam
m_

Na,CO; + 2HCI — 2NaCl + CO, + H,0
4. WifeT aEPEAT DI TH PP —

2NaHCO,; — Na,CO; + H,0 + CO,

o afe fafe=T framatt & e o SgaliTuEss
@ AT @ fagerver fFar Sme ar sma ' fh
Fra v affawfiom 7 @ gftc W 12 @ 32 @ argua #
2| 39l TR Y& 9 ¥, TE a8 auf &I 21, qGT BT &
erdl Hqg | ure fohar e g, grEgir ud affediaE
AR & foan 4 wda Rer arurd sreafd 1: 8 & arurd
H B

ol s Aife % waa a8 aw SuRerd
<Ed & U1 S99 R WY g arel I i o Rer
IUTT BIGT & | WA @Y arel aedl @ W” Afvad g9
@ wR 39 o &1 FfEd ergurd & fa A dEd )

s AEU § S 81 gl 2 b U &
T B &I AT &1 W AP WA B WHA | | A WA
“HHEIE . FEA™ & | oe (Pb) @ 1 HAWIES
URATY] Bl §, U Pb°° Ud GHI P | UBCl HBIR b
oS (Pb™) & a9 PbCl, ¥ &S Td FeN= @l SaTd
206 : 71 BTN B | SEfh TN FHR B oS (Pb2F) B
PbCl, ¥ oS Td T 1 3rquTd 208 : 71 &A1 & | 39
TR TR & v Rer srama @1 e A, T2
BIC &

JATE : DI TEFT B TH IXD 28 g
Bfewa ATFAES 141 74T | I 0.8 ¢ wS F |
Y Sfcwam T ffFdTor @1 fEhar J A a9 T e
35 g Bifcuy eifaaEs ¥ 1 ¢ ffedor vy £1 fag
R & Swier aRoTTHT § e ST B R s
EIel &

B :
(1) CaCO, ¥ W Hfewm sifawrgs @1 A
=28¢g
TUH TR T AT =08 g
Hfcaad @ A= = (28-08) =20 g

- 2 g Ca ¥ §gdd &M areil
TSI @1 4T = 08 g
3T 1 g W WITT B areil SiTalTeT @l A=

0.8 "
= 0.4 g HfeI

HICHIH T SRS BT 3T = 1 : 04

(2) Bfewad vd sifefio@ & WIRT 4 991 U
dfeaay sifeqrss & 9= =35¢g

T affedior @ A =10g
HicHTH &1 AT = (35 — 10) = 25 g

25 g Ca¥ AT Bl 8 = 1.0 g Sifeda=

o1 g Ca¥ wygaa erfl :B:OAgsﬁﬂﬂw

24

I Td SfeRiioT @1 U = 1: 04

T SR H HiewEA @ 1 g AT S @1
04 g A | WY BN 2, or: ReR argura &1 Frm
g gar 21
123 JA@ e & =M (Law of Multiple
Proportion) -

FO Tedl D AR UH F IIfeId STl H Ivey
Ao gra - 1t a9 €1 T @ Aifet
& WIS & IR R Sleed 9 UP = @1 ufeares
o | 9@ AR —

T BT Oed UNEN SANT Y Uh o 21 e
FATT & T S W U Ted @ =T R, S S T
% Fif¥Ea R 9 HIT SR €, IRER WRe 9T H B
&1 39 & I auTd & e aEd §)

FereeorRf FET qAT AT R WFa
EER A GE Al B AFRIGEES U4 e
g _

BICSIEE] BEE BT IR | 3RS & IR
coO 12 16
co, 12 32

e € 5 dea @ e FiEd IR (120) ©
e g arcl) affador @ WE A 16 ¢ 32 eIl 1
2 &1 W 3T 2 |

eI @ JifeHTES BT IETEw fOrd T
@ e @1 3R oft e we awar &1 ARgT ek
SifERATaT IREUR WANT &% aferfid dfa fafi= sifaass
AT —



g Ao | 3R
P AR GaRk:IEd

N,O 28 16+ 1=16
(ATET T ffFTss)
N,O, 28 16 % 2 =32
(STETECIoH SEATHIES)
N,O, 28 |16 x3=148
(SEEg N grEATES)
N,O, 28 16 « 4= 64
(SEAEEIoH eeRiraEs)
N,O, 28 16 % 5= 80
(SRR TesirEs)

3 ABGI @ Ue [Hf¥ad TR (28g) W w8 arel
fferiTaTT & faf=T 9% 16 : 32 : 48 : 64 : 80 AT 1
213145 T HE IS R @ £ |

STRIfT Wil & W § a8 o weq 78 2
(1) Frédfae @fe § a8 fom e 78 2, 98- CH,
CH. CH ¥4 & & ff¥ad ar § wgad gF awl
ETgSIOH BT WY GYel T § 8T 2
(2) fafer=1 wawenfal @1 SufRfd & SR U@ o @
fafieT wrmt ot 5w o<a @ fAif¥e 9 9§ w9 o
&, RSl U ¥ el 8l & | 9 — H,0'¢# O'¢ A
2 wafee H,0'* % O uwATy 2|

JETERV : AN EEQBEAl H BE- T EESal
a1 fferad were arar T —

GOCR| EHEREE]
(@) 75% 25%
@) 80% 20%
() 85.7% 14.3%
©) 92.3% 7.7%

e ey & e it arma @ frae @
e @Y & |
(a1) ¥ 75¢ PTET 25¢ TSRO W WIAT & |
(@) ¥ 80g BT 20g TSI H HIH & |
20

- 1g Ple | WY srl = Egg@w

AT 75g PBld %x? = 18.75¢ ETSgIo W G & |
(W) i 85.7g HIE 14.3g BTSQOA ¥ WYad 2 |

- g BT W W B = ::7 T

3T 75g HIEA :;3, X? = 1251g BIggIoH ¥ WY
=l
(@) # 923g T 7.7 ¢ BEEOM W WGT 2 |

‘ 7.7
s g TET ¥ wgEd B = 92_3g€13§';ﬁﬁ’=|

77 75 )
I 75g BIE 573X =626 BIEgioM ¥ Hgad
g1

I BEEHIOE & AR S 75¢ PIET H HIFT BRI
&, @Y 25g, 18.75g, 1251g Ud 6.26g ¥ &k 399 4 : 3
:2 11 B | A B |
1.2.4 gog 39 &1 199 (Law of Equivalent
Proportion) -

9 1M &1 AR [avem UE S I
fegew =1 foam o qem w9 1810 # 9oiiffoere 7 =9
fargar w3 wea oo | afifersr A faf= ol & 9=
IR @7 aegd o o R ey aw A @ Ud
fafega IR & w1y gUs w9 9 Hgad B0 # | fafe
T D I AR AT TR G B 8 | eI A awa A
fe TR WANT & A1 Hgad 8 arel 1 9N @ ST
o1 31 WRT @ aFuTd # S g ¥ e &y [idad
N ¥ WATT B &, U e UTd BT & | IRIfE
HAR & T W B ged arura &1 frem Fed E S
I UHW & —

T AT & A T & q - AR o
T o T<d @ U@ 1S9 R | WA &9 € a1 a
I AR & A B € 91 39 ART & ave Ui Bl
o O e IR WA B E

MG TIATT A gTRT@BD T ¢ ¥
HaT BIE AIE AB TR 8 T A &1 g Ted C
T W g W WGAT EHY TP = i AC g £
B Ud C & WaN 9 & Al BC # B ©d C &1 3ura
ff @ W AT 3ue WRel TuiE &1 BT | FEfafad
I 39 R @l 3R e e 2
(1) wiet & TEReE Ud AT & ARE ST U =
216
BRSO UehES # EZeied Ud WehY P 9N @l
IUTd = 2 1 32
U U Sffawie Ud wewy & Rl & Suddd difie!




# o gaTd = 16 : 32 AT 1 : 2 & | WX WY U4 ffafa
P T R R sk et aee gk w2 @ HOBY
Tq 32g 3ffFEGH) Hewhy SEaifaUEs (SO,) T £
TH QUM H 1 1 2 &7 AU 11 1 & AGUT BT Hel oI
g 91 = Fm & fag @ 8

H
H,S (1)
{2:58)

H,O

(2:16)

S 0
(32) S0, (16)
(32:32)

(2) BT SR FEHR IEIT—3TET AT & FEd
ARl W WY 2ex a1 AfeE & 2
CO, ¥ @ 3R SIS & WIS BT SUTd = 12 : 32
2l
SO, # Wehy 3T SiRTorT & 9l 7 AFUTd = 32 : 32
gl
3 Afe B SR Feh FAN T AN S8 ARI B
T 12 ¢ 32 AT FHPT HeT U BT =M |
ad # B SR G @ WER G § a1 A
BT SIFHHIZS W B T Hewy & ARI BT IUT 12
164 B
TE 12 1 32 BT WA VIS € | I yg 0 Frm A gfte
BT E |

FETEwvT 1 CO, ¥ 27.27% B, CS, H 15.79%
@A 3R SO, H 50% WehY 8 | 3 3febsl B AR TR
qe 3T & 1 &1 fag difeg

Bd
CO, ¥ &4 & R = 27.27g
CO, ¥ SifaiIo P 9N = 100 — 27.27 = 72.73¢
CS,¥ T 31 9N = 15.79g
CS,# HeBY B R = 100 — 15.79 = 84.21g
-+ 15.79g PTEA I WYFT BRI & = 84.21 g WP
- g PR § W € = et

15:73%

HehY

, 8421
5 27.27g @EA ¥ WYFd B8R0 = GE"
o i
145.43g AW

P SEATFAES H € O = 27.27 : 7273

P SEUEHES ¥ C - S = 27.27 © 14543

21207 =

Ao srgaliauss § S 0 =50 50

g9 o & suR afe wew oiv sifavfiar
TR ¥ T I AR BT AU 145.43 © 72.73 i
2 01 AT THGT | UG BT AM2Y | aredd § Heh
SrgaieraTSS H oWy Ud eIt @1 3UTd 50 © 50 AT
1:1 % f98®T 2 1 1 UF Ol Iod 2|

I qeF T &1 e frg g 2
125 g st @1 fram (Law of Gaseous
Volume) -

59 oM @1 f—gd@ 7 9 1808 # uffed
foram o | 5% oW & SrER —

S 9 amos | WA sl € 9 SH smaaHr
H U Wwel IruTd BT &, afe fharwe o A9 & o
I s A AR i\ & e & 9
3T H BRI W W1 3IRIEH Ua &1 19 3fR g4 ) A1
T B |

=91 freiferiag Serevv ¥ wee faar o waar
&

IIETT 1 : ARG UG BIggior & G0 9
SR Ty 2

N, +  3H, = 2NH, T

1 AT+ 3 AWAT < 2 IFE
ASEIoM, BTEgio U9 STl & M & ura
1:3:2 & 9l U YT 30T & |

IRV 2 : ASE I Td ATFAITT AR Fd

AEfe® fTarss amdr |
N, + 0, = 2NO
13@ad 4+ 1 o 2 3maa-

SABT T 1:1:2 2 Wl & U A U & |
& el 9 A & T emgas wewlt fem
1 gftc Bl B |

1.3 HIdl IRV (Mole Concept)

29 WM & {5 wramafe sifafan 4 faed o
@ AR Ar arpRt @ faftoe Wem g T B
THTURAT AT AvRAT @ e W & |l HanT &
AT SIS AP T & T 39 Fhan # s wRArvRi
AT UM T T T ST AT & ferfe 571 Holf
@ (arg foad W eie @t 7 8f) e & foe fafine
T g AEF AN | 56 ATRPHAT & Heawasy
Arer areremeon e g2 warel & farl o T # et



TRHTYL 319 379] BT E e 37 ol Bl § U Ui B
@Y AT 1 I AT 39T & | ST 89 Hoil @bl
Fafeem Ween & §qg B ddT T | I o
HEE & WU H A (Mole) 18 &1 AT 7 I b
Teref @ g8 A ¥ fOred emarmsr W (6.023 x
10%%) & &Y T (URATY, 37V], SR BI | 376 mole
yeref & " @) wafae serg 21 SI AR § A
&1 mol Wd gRT Uaf3a fahar wrar & 3iw sud! 7
e frefofaa & -

HIT—12 FHRE & Tomel SIAF 12.0000g
H FAT UNATY] §, SO B SO (O9ATO], STT] AT 31)
qret weref & URHTor (AT B AN FEd & AT BrA—12
@ 2Rl 12¢ HEA H Suferd wrEA gvATgst @1 A
@I Hiel WEG 8 | I 12.0000¢ BIET H (1 Hie PHree)
JTARTET W @ ANTEY B XA 2R | uened @
TOHA HT TSR W arel WYel wrEw el 7 | e
TR T &GOl N AT T Goidl dell a1 T Goi
qwid BT aef W 12 ¥ Wt 2 O awg a8
HT 81, U UBR vaREs @ forg uenef (G ar @)
% 6.023 x 102 Hvll B F=7 &1 A=F Aid 2| ol

& | B BT =T BT Al § TAT FeT BT B B HE=
# ufRafda @3 2q &4 sndrmel rrdie (N ) @1 STanT
T wEH & | o 5 afe faerfm B & va w9 3 1.29
x 10 gTEg wA E 91 39 A | uRafdd & &
o S W= # N, 7 91T <7 B SpIf 1.29 x 10%Y
6.02 x 103 =214 A | 319 BTES- URAVET B
AT G AT (~ 102 BT A oy 2.14 Aier forgan
3TEr ARl iR AT ST | AT T IAIROT U T8
A T g € 5 9 (H,0) & ua AT et § uh
HTet aiferdia gAY 3l <1 Hiel gl A 81 2 |
TE AN @l W Afey i - gerert @ 1 5
@1 g =—f=1 2ra1 € | 59 eggior 19 (H) &
1 Hiel BT S 2.0g,, Ufdel Yealeld (C,H,0H) & 1
HIel P G 46.0g AT Tl & 1 Wil & geHA
18.0 g BIOT &1

3@, ATARMET & TNEHETT & ITHN FHF a1a
3 T W UHE T & 1 WIS BT AT HAE BT
AU | (STP) W W 3TICH & A4 224 Al AT
BT 2 | 59 HIeR A $Ed § 8K g # erad & 0
g AEY AT el Al & | 591 9P aref & 1 "

EoR | o B e ) B e | e e e T Lt |
WAEHIET | UfE (observed) foFam a1 &6 12C & &
TIY] T ST 1.992648 x 102 g E| FfF FEA
@ UH Al BT GEFE 120000 B 3T SOH SUNLM
qenToe @ W gRft 12 o /We @mEe-12 i
1.992648 x 10-23g wfe 2C q=A19] = 6.022137 x 107
AT JT HA |
9 ¥ TeC BT & o 59 smanTsT Fdied (Avogadro
Constant) H&T W1 2 | AMANTET & T | T8 9
fem wan & | <ifes o & e Arerw fordaT aef ¥
BT &, 9 #iel ¥Ieg forar T § 1 1967 | Al AId Bl
TUATT Ue1ef & T H Sufterd AR ok it &
foremer &9 areft 9t wven @yl w0 aell vgfr @
w7 H WIHRT T4 |

AW TR &1 WBRET W Tl U dld o
foret varel & Ff¥aa gomm 9 wrengel an g @t
W@ ST Y A & | TErfad AfafEen 7 g9 @l
@1 e rquTa # arraehedn WEdl € | Bl Bl Al
AR gEME @ 4™ wER BT IUART artafaere @l
W’ari:cfﬁﬁﬁ’gﬁ (Stoichiometry) FRerfRe @y # fan siran

T GIEAM UG TP A9 YA F AT 1f0TH T B
JUET BT & | T Ao S el OTaT § a7 S9
g # arfierad foea o 2|

ATl TR & aN H SR BT T2 faqa=n &1
freferRaa deei & el W GHe o |adr § —
1 HIel U] = WieR ST

= 6.023 x 102 7=

1 HIeT 377 = 6.023 x 10237 = AR TFqH
TS d @ Aiel=d<d B G g H /AR e g
ALATET. U2 1 A 19 &7 M0 = 22.4 ©iies
ol arel wewl @ e wa § /g e
HEHAT & |

HielR e
S g st
L B T
R ——>—> /" ol
— > PR
Ao garT Ny | HAT
X S



1.3.1  HId SAFERCN $T 967 (Importance of Mole
concept) -

TR ¥ 1T QTRIRON a1 B Heed ol STAarg
fereaferfaa & —
(i) Terel @ fev U gomE # Suflerd oi @t wWRer s
P " © | THD [o10 URATVST AT AVBI Bl H=
(feam ganm oM /e S2MH) x 6.023 x 107 J8
HielR gar &1 el Rafd & 3\R U uRHTER
T Ao T 2|
(i) 3MEATTET & 79 1 ey qREmHT Jiet Sraemon
¥ wE 99T & b fFraa am efR g W e i @
SRIGH, HICT @1 W (37 Suferd i1 & o1l &1 W)
@ HAMUIT BT & 3 Von (o 39 &1 #Jid @
2)
(iii) ugrel & vd wor @1 aafdd (absolute) FEHM
ST B 0HT © | T ULATY] AT G ] P G =
ugref ®T g WRHIY 9R AT AH AR FEAM /6,023 x
103
(iv) ™ @ U 3] @1 nadd S @wd H W Ale

224
6003108 e (FaTET W)

68 Wiled IERV gRT Aol SN &I Sy
B9 HHA Hhd § —

SEIENYT 1 : 0.05 mol B SrgaiiadTgs # CO, il
@1 et s erfr?

& : O U, &1 AT A qoi @1 aref 1 x 12, 2x 12
AT3 x 12 BT 8 ST Uehl} U, 21 AT I Hiel 9 1w
Fhm —

1x6.023x 102 2x6.023 x 105AT3x6.023 x 107
3T 0.05 mol # 3TU[IT & RN BII =

0.05 x 6.023 x 103

BEIEX 2 : 4.4g FTa o15 sffaarss # fabae e ghir?
& : CO. @ AR S = 12 + (2 x 16) = 44
& A & b 1 Al CO, = HIe” SaMH = 44g
3T 44g COzﬁGqﬁ%§:1mol

- 1g CO, ¥ Suiterd BT = 1,/44

-+ 44g CO, ¥ Iufterd ERT (1 /44) x 44 = 0.1 mol
FEIEXT 3 : ¢l & Ueb WRHIY BT 4R 3G Bl Afe
il P AIER G 107.87 g B |

B : FF WM & b 1 mol TET = HGN FEE = 107872
T 6.023 x 102 URHTI[AT &1 AR = 107.87g

T P Pl ATAAT =

107.87
M-~ S 24
AT 1 AT BT AR = 6023102 — L.79x107"g

IETENYT 4 © U &l TP qq, FoTeT game 0.05¢g €,
Iqerd STl &1 W aarsd Aafe (H=1. 0=16)
&l : B S & b H,O &1 HielY e = 18.0g
HIET ETRVTAR,

FfF 180g H,0 # Suferd € 6.023 x 107317

‘ . 6.023x107
gHiey 1g H,0 # Sufterd & %

. .. 6.023x10%
0.05¢ H,0 # Suflera ft %
= 1.672 x 107 31
Jerevyr 5 ¢ ufg el i & 045 mL @1 gEHM I
AIEL. TR 0.2231g & OF T &7 AR G ST Do |
Bl : B W & 5 T & O =
g 0.2231g
Iaq 94.5 mL
AR S = HIGR 3Id- x 99
3 AeN A = 224 L = 224 x 1000 mL

x 0.05 3y

S 22,4x1t;(;(;x 0.2231 e

SSIERUl 6 : URN & BRG aof § HEIREA 2.68%

(G2 & MR 9) 81 G 200 ¢ TR # TR

TATOLST @7 WY F Bl | (A Mg BT AR e

= 24)

2.68x%2.0
100

Bl : 2.0 g FAARIMGA d Mg &1 9 =

= 0.054g
a1a IRMEH & 6.023 x 107 UwHIY] = 24

6.023x10%

31T 0.054g Mg = x 0.054

= 1.3 x 10°! Mg U=HTY]

afes Hee 3R A (Percentage composition
and Molecular formula) -

g ud € 16 dife @ st g ofe
AT B Al TS Hds AR e o wear 2|
g forw A 3 Ffkea wmn &1 et g
BT IHH SURLIT T DI AT (ATA) TG Y B | 59



AHR vred TR wRierT W @ w0 # wrad ey o
2| WO @ i 7 'w g g § b A
# Sufterd pe@d o wda Ff¥ea gemm e 4
waifere ved € | SI9 iR (NH,) & 1 diel § |dd N
@71 AT TN H @ 3 7 B & | g6 el ¥ NH, &
170 g HAGA N ® 140 ¢ IR H® 30 g B & | a1
A # fd) awd &1 germE afeerd g —

| et At dea B GIHA
i &1 AeR TEEE
TETEX @ forg UeRrm welive KC10, ¥ e &1
nfererd g —
KCIO, &1 S = 39 + 355 + (3 x 16) = 1225 g

SIERIvE aﬂnﬁr?m:';;lf
3111 Td T ufera Wee Aifid & 100g 7 U@id aod
BT T B |

@ gfg diffE & I favemor ¥ ure
wfererd Weed @ URuE Iuerel 8 O 9 AME B
AT ST AT W weher £ 39 frv waw umel
Tl 31 (Empirical formula) e faam Simdm g |
A @1 gargardt 371, 9ffte & e e § gulem
FAT WA BT WA qUleh AT dqrar & | gD
T B & fo10 AT & 1 § geie aed & |
(relative numbers), T @ WG GHOCA B SUD
URATY] YR | AR & R U @1 Odl ® | Everad
g ¥ gAmvEt @ smifte W weRfa e
AT YMENE I AUl I FEATr B |
Safes o1 9, o] F Td qed @ TRATRI P arfad
W B ST B 2| O SEge WNIaEss B
HATUTd g HO & Safes g8 avd H,0, 81 59
TR §oii @1 Fergurd g7 CH g Fafd 3vga C H,
2 | werurll 7 iR oy & &g He frefafad &
YA = n x TFeTUIH 7,
TEl 0 UH e T i n=1.2. 3. 4.......

) diftre @ anfdas g

el AU F BT GegA™
O o & ferw n &1 919 6 e BT 8 Fifd n = 78/
13=6 | ©F 9= n & A 1 T &ar 2, v Refa #
T AIRIE &1 JeIrUTd! Ud o19] 2 <1 HHE 8 80 |
S NaCl. NH,. CuSO, g |

x 100

=392%

FEATIOT G 31 b @ forg FrefaRaa €9 ost @t

afim e oI § —

(i) U< acd @ Aferd Heed ol SHd gTH] AR W
RT3 97 U A # Suflerd awal @t emifire ween
ST & ST |

(i) 7= (i) ¥ wre uRermEt § waw B W o 99 H
T S T TS GINVITA &1 qUTies AT o 3TE—UTH T
ST | S URATYS T Bl U ATl g |

(ii1) UG (i) # W1 YLATVLRAT & SUTT BT LT T
qerrardt 7 fora webd €| A€ # n @1 AE T aR
YA ST B Hehdl 2 |

JETE 7 : Ud HIED Afw & Tams e
T TR B, TR 37 e aedi B Suferf
3 @rd= T2 BiseoE @ ufawrd Weued Ha 40%
AT 6.67% w831 | Al A @1 anfoas germe
180 BI AT AIRTH FT ARG ST BT |

& : i HET B A wued, Y% C = 40
BTEgo @1 % H = 6.67 gAY aifedoq &1 wirer
ees B0 —

100 — (40 + 6.67) = 53.33

39 Ara fordt wReft &1 adieT a8 —

g | TR | ORAT | oA ik

Cl 4 | 12 [fgs| 328
nlee |1 [68 | 661,
o ma] 16 [835_ 5] 338,

ara: i &1 germrgard g 8 CH,0, 3/ 39gA
S @A & I n @1 w4 A6 Fd 2

e F1 anfias geEEE B 13[]76
AU g3 @ gEEE 30
(CH,O &I Helqurdl Y= 4R = 12 + 2 + 16 = 30)
3T VA = 6 (RN ) =6 (CH,0) = C.H,.0,

n=

14 EIA ® #O9 (Measurements in
Chemistry)

AT # At Hr gg uenet @ T @ guE
3iR favevvT # SemE (Ar), @wTE, 919 SN 999 5
HeE e IR @1 A9 U AEeqyol W T
2| varef @ Ui & ATAHE W9 W UEiEfd & el



uEe HYRI § — (i) Heerers ufiAm (3i) qe (i) JrEw
i 3TS | SaTevyT & forg fanel) avg @) orvad 3 Hex
2 1 3 T o aReTT & T Hiey SHer 9Hd B | 3p
¥t @ |1 ar |1 9 arftres Wit o wEraer gy
T o wear & oY uee @ ueed @ O S9d
TEMME Tl AT | P T WAl © (Fed =
S /3R |

tlﬁﬂ%_rﬂ 3t gemefar (Precision and Accuracy) -

agnferes Wt # Ao @1 favaer wEeayf
2 | U@ A0 o FOTaeRIaT U & WO @7 WA
R AT arer afad @ qErerar R R # ) e 98
aragae 2 fF ude A d s @ W o
wafsta @ S @it 9z wE A AT B e |

S fed GES I O
AN 50 g & 13 d9f =9
q99 & |-: o TROmH #
7 (0) HacT FaH
AT ®1 I gqam 2
Feri 50 @1 L2 aref =i
49 3R 51 4 9 T 43|

3 AE ST | AIH & ST a9, & AR TEiE
T B 50 +£1 ¢ o= aifere WY B | gt +1 g AOA
i f¥Ea &1 uefiid Fear | WA W e
TG SUBRU H O & AT G GET B | SeERe &
feru <1 wue felse feame v &) (@) @ W
freier & ¥l 59 & QMaem & A9 H W S AT
12 39 13 mL & ¥ fRwns € veT & 9 39 "e faeis
U B G P WA I B T W T S T8l B
Weht | BN R 3TIAA &1 7 Wahd © f §a &1 3R
12 3fIY 13 mL & dr9 fewrs ¢ wa1 8| sufie sv ey
125 mL forg wad | 39 |vA | 1 @2 2 o [
3feh B W 5 T e AR Y U & | afeh: SeTT—afer
TARTEHAr SUT AT B £0.1 AT £0.2 BT A¥@dar &
[T GATCIT AT B 126 AT 124 AT B 127 AT
123 mL S | U= Af% Sa & ST e B 77 (3)
# gy foclew @ Mfta fem S o 9fe a7 facfey,
(@) @ eI | e TNE AHIG 8, AT Bl GIHAT
T TP W TP FREdd & W 79799 $R qH6d & 0
TIHAT &GN I T A9 B3 H sifiieeear e
(@ifes frelew offt e Amifea 721 2) orF: 98 ™ 98
ydifera o e fb ga @ amaae 12.4 T2 12.5 mL
@ 14 2 | EAR WHERT A ¥ &9 d' Had § b ga

10

BT AT 1245 mL &1 59 4197 H 1, 2 97 4 3iab f
H19+ B ¥ &1 gee #vd § 02 3w 5 affdad 2
3T TS A BT ST 0.1 A1 0.2 mL B | TE
TN Feie gRT & a1 A9 Her & ger | aifE
forraesia R Faife 59 AvE # srffieadr smegd
=19 & | a1 A1 9199 &1 S R & aR U &1 UNoH
"I 21 BN Fife acded woE H rEifie gl (ex-
perimental error) AT BT & | foedt af¥r & wae
AT | T EFT—37eRT R # aHmadn B wefHa
HE & URYET B SUERT BT E |

fereft o1 T TemmeiaT S "9 ¥ AT 9o
@1 arfae A W ww g 2 gfe fee an
&Y, #1e @1 we arafad 7 @ Sa & @ g
arefaes A FRYeT B € | Rl ve i #7 3w 9w
A R Afe TR O &1 W 81 ar A B aRgE T
I BOAN, W AR ST 81 5 WO germel B U@
SaTERVT ¥ URYEAT i1 AeM2iaT H7 oY T #vd & |
AT 31, g 3R | O faenfeit & og & UF gbs &
AR STd H B el AT | fradr arafas gemE
0630 g & 3R ud® femedt d9 e/ wom @ 2
foraas afom # <o € -
Taremmeft A (g)

(1) @

0631 0626

0627 0628 0626

0631 0630 0630
TR AFe I8 <9 § & faemeff o &
A9 7 A1 uNgE € a9 7 8 genef sEfd g @1 A
afgle & & W Tenef 72, dfeh v @1 A ufigs @
2 T T=ATRf AT | 3T WU B Ied URYEan iR e
I fagaw=adr & 3w el 8 | aRYEar /1o @t
GARTGRT 3 W7 Ty G 9 Wl § wafd geneiar
et W= < AT IR $7 areifad 719 9 6 o
W< P E |

(3)
| 0612
q

kil

141 WfF 3iF (Significant Figures) -

g8 9T o € 1 o @ ad fed wifdr @
RIS 1T ol F A | TET TR TR ik BT SUAIa
feearg <<t & 1 w1 Tt Ao o aRT Y| U W e
81 9 I "0 H arefyul afl @ weAr wefd sih
wEAldl & | awdd: wiefd 3w e &) uRgEan o A
Had 2| e & fu iR wethe & Ud T Bl




HIAT eIl TF el ST 3 ST A% 14.6¢ TS ST
2 wafes ¥ T B I e IR A W AR 14,
6104g fHeT T TUET: WIHTT Tl U A0 H £0.0001g B
e 2 | ara: @8l g "9+ @l uRegar = 8
Al gEY AT @1 URIET ST § | A0 B ARy
(arfifeean wfEd) forem 4 i T $u8 qarn T/ ©
YL SAfeerdr @1 $H o &g Ve defoud T0e U 2
for fopel wira=t o) wwe ferad W oW 3@ @ dgel
@ wdT afe Fif¥aaa afT sma e € e arfvaw afw
TS §TE BI AfTIECT ey § | o WY 14,6, TR
145 3R 147 D A B HET 8| T AP 6@ 14,
6104, 14.6103 31X 14.6105 @ AL I 2 | TS A B
ARfEd & yahe HH & e wrele siel @ wwen s
@ 8 146 H A9 wele 36 & aur 146104 H B
WrfE 3f & | T A B aREar $7 rfsT weie
SRt BT W= W BT 8| T W § wele et @
T SIfErE & 98 WU S &1 UNEE dedTeT | 3|
fe MU gBT A {5 8.090 TAT 8.014 HARIT # Wi2leh
ai fhaw £ a1 SUdT SO AT A F1d fdban o1 wavan
2 (@R) U=y 30,000 3R 0.00003 T wWeema @ forg
e wmefe 3@ B 1 a8 W Sfaey g fh
0.00003 ¥ HI2fF 3 9% UF &1 8| T 3iF 3 & Ul
MY AT T A cemdad @ Rerfa 9a1 ® 21 5909
faTIT 0.000030 # wTeiE 3T B W@ BT & Fifh SHH
aifer g1 wros <fd @ 2w 2 ) e s | o g
A wiedw sid g @ e Wl YR AuE & aRem H
Bad SIFAT & W B FERT B et 8, 9 g
wrefes 3@t | AET i S|

fedt W @& wrefe sfwt B F @ e
frafoRaa fEen—fa<en &1 urae faee S & —
(i) I @ 2ATTal TSl 3fE W YO B W@ d an
U W A AR U WM W RAad afw and 9 wele
3w BT | SaTERemef 476 ¢ # W WIelE 3iw € wafe
000456 ¢ # I W& &fF dF & € wife T T,
gomea @ Refa gof w&1 21 vw W@ 999 & forw
T A B TSE ST W T UGN fomar W
ARV 000456 ¢ = 4.56 x 107 g | T&l GH & =Tdid
arel UIE (10-) B Bie ar 9y (@ ifs 399 9w
TYHAT PT I 9T goAdr ) o o gefd afw
& T F|
(i) ¥Reratt @ Sire a1 ger uY arg aRemdT dwer |
TIMETT I & W a1 21 2F1 ARy AT ey

11

Y ST I Tl e W Vel & | SeTE & forg
092 (W131=2) + 1.8 (W.3[H=2) + 16.914 (W3=5) =
19.634 | ST Wirs @1 ufomdT we=r 196 BOfL T 6
19.634 TIfH 1.8 ¥ UH &1 SYMeld W & (|13l =
el 3fF) |

(iii) [OM AT AT HRA W AT GRUTHT W | wneid
st @1 e St &1 sl faat 6 =mas anefe ofw
TqTeil YT 7 BT 2 | S 0.02406 /0.0446 = 053946 H
i afmt @ W & gt it 0.0446 H wRfE
3 diF €1 o1 gsi uRvmdE Heerr 0539 8RfL A
053946 | U TR 142.08 x 046 = 65.3568 B 65 B
foreaT S @ifE 046 ® AW TT 1 Wefw 3w €
(iv) T4 HIo9 @Y v &1 o1d Aae (rounded off)
oo STraT & 7 el Ift @ W B @Y €T ST
21 39 forv e & enlRedy i &1 aHr 1 9 eee
T SO W9 99 4Tg 3 dTelT 3iF > 5 81 Afe
qIE ATl 3P < 4 & 1S9 q91 2 foran Smem o
el T | S 14.796, 16.45 3R 1293 & oF wfd
3wl d@ e T B al §8 A 148, 165 3l
12.9 ToRgAT BT | TVMT A THT AT el ST BT
Hieafere ¥ §Y Bael 1TH YR # € Frvead @
=T |

142 9 F® RIS sHEal
(Standard International Units i.e. SI Units) -
it ft wifers of¥r & wos W wgaa soE
(=) W arefyet g rwr B €1 faed avg @ AR
75 & ol & el 9 gar we afg 7.5 fEemme forar
T T 3EdT Jef W B € 6 awg @ IR 75
fRelTam™ & | S, e ool F47 Sl gevd wifad
wfert @ fore sl A sarsat 1960 # @ @
g for RIS ugfd (Systeme International or
S.I. Units) S8 WAl € | §99 qd 33T < o
fa=1—fa=1 yonferar vafera off | ava § &9, 99, seis,
greive # 39, affw, qrave qer ey w9 # aH, et
T FeReRITH &1 Teel o | 915 # (T80, ey, e,
Hepve), Woiivd, @<es, M, dovs) dom uh.ar
o, (g, urevs, Hidvs) aunferl waferd g, =
TUE. U0 WL, JOnfert BT 9gd SUAnT g W,
THAT ¥ THATE. SIS UG i & faza § | Jraar & |
S SRS A TR # W0 1ol it () v
g E oy e Feq—~ AEE (derived units) AT




foru S wed £ | 59 WEet § qda™ @en § genn
AT GETIT W1 HWebdl & | i Wl 7 §a R wrd
feg e g -

"Rt 1.1
el RIS AED
(Fundamental International SI Units)
Hifas ¥ (AE®)| sore ddd
GiEIS A m
LG foreim | Kg
RLE| Hapos s
GIECIES Hiea K (K= °C +273.15)
geref &t A= Hret mol
g o | A
EEaNIDEGIEGI @fger | Cd
g Wl B wrefl 1.2 3 gafar g
|t 1.2
Hdifaw | serd | gde gfRrr
CiEl qhd | Pa Nm?

(e wft T Hiew)
wifa dfc w Js1 (S uf JAwvs)
B, Gl el J Nm 37T Kg m? 5!
ol Gl e
ﬁgﬁ diee (gﬁ[ Y Kg m2s397 JA1 g
v |z arw A JC- (ST 3 7@)

i)
EGl e N Kg m 2 A1 =1
faega amaw|@memm | C As
3mgRi g&s |v |s! a1 He(sw)
HELTS T Hlew | a m?
DO g Hlew | v m?
3B g | d Kg m=
LI RiIGED
A
are (1) e ofa| v ms!
RiEDS)

fedt wrad @ g W g @ v fF gdarr @
IUAN fdar Srar € 9 A Wl 1.3 # wefia fen
3

wroft 1.3

TOH|  yderw  |Wod[IU®| yda=  |[dWed
10" | S (deci) |d 10 | S®T (deca) |da
102 [¥=Y (centi) |c 102 |&% (Hecto)|h
10° |l milli) |m |10 [far (Kilo) [K
106 | H18h! (micro)| M 106 |#9T (Mega) |M
109 |94 (nano) |n 10° |3 (Giga) |G
102 | 4T (pico) |p 1012 | e=7 (Tera) |T
10-15 | BT (femto) | £ 105 | Uer (Peta) | P
108 | 9er (atto) |a 10'8 | eT (Exa) |E
102! | ST (zepto) | z 102! | SieT (Zeta) | Z
1024 | AR (yoktto)| y 1024 |3eT (yota) |Y

T Qe @ TEEE # 9ga SudnT g #
e <7 TATRN © dra @ BT HS T oo B ar
I A1 T fipmies # forwan S € | | 3
afafemaTd 4T TS 2T Bl HHTs H AH= Bl & |
SMI® HRICY TP A4l ddvs # <9 oipl ardl g
el @ Wre B S 2|
T AT AT T AT Wl 8 Si J oo I
B | S 20g W 2g T ATT o W= HT 37 A5 fagi=
B0 FFifh ATE® 30§ He AN (20g/2g =20/2 =
10) 9T IR 3 &1 °9E6 m® T207 - & 7156
kgm ¥ =1 "= 2 | gal iR il & smaad ey
(L) % arferea fw @i 21 @8t 1L 9@ 1000 SHF A7
| dm® & SR BT B | Soll 3T M & AR &
Tt Bl I R (Capital letters) & gurfan am 8
T Sl SR Fel™ dSIS & M 8 | 9Rd | A=
@ D! O GeTel T T Fiferd T (T,
Ue —Ie e g ) 3 wanr FHwifRa g o
g1

HHT A SUSI T AFSIPA (standardize)
@ @ forg el szt (reference units) ®I ATTIIHAT
3ITHa 1 e FTAS T ST &l ATFd kg B ©
e # wifem—gRisam (Pt-Ir) feier & gemm &
AL AT AT T2 0° C (273 K) W R/ gU Pt-Ir BT
uh B W o [Mfvad forel & 49 @ gl @1 A
gfearya famar T | 1960 ® Hiew @ oHEE B e
e ¥ soafela werer @ avrded @1 1.65076373 x
L0 I[A1 AT 11 | A \Ag A diew & 3 uianfa
fpar ar & @e fafa & uerer gwr 1 /299792458



Hvs § 7 @ 1 g8 2| g R g @ 9
3= Hifores fErRy 7 off Yo e a9 2

A e fad fascor
(Units and Dimensional Analysis) -
IS ToEel § oA Wi afdEi @ Sl
A F e o S O g 7w 303 off sfea
SI 1S # &1 B0l | W P-4 AERBl & U
g I g Efer # afvafda s gar & 5 1A
20 1 W © QiR AR AT | S 1 RerEl & d| B gl
B A (mile) ¥, g1 g & Trg@ # W gEmE B
revs H U AT € 7 4 el 9@ S SETE HOAE
%Sﬁ?mwgﬂquﬁﬁf(unit factor
method) @1 SUATT a1 ST € | $9@ A=TId Ad®
<If¥r @ 2w wd T afda foran sar & qen gl o
@ <RA gl Bl | H forRgd g W UeR AvEl
Fel BRiT 2 S 5 3 gereat die wftrdg wifrd €
fareiy oft ez T 1 W TN B W SwH HiE giad T8
BT & 3f 5 aiftsd SoTe WaT==oT 9T 8 9 €, 9
6.0 e ¥ HFUSi F1 WY S1a Sl 81 Al 86 e 8N
Jepvs T A F1d & 1A 1 fiFe = 60 Wdvs A7 BN
form W € fF 1 = 60 Fwvs /1 e Ar 1 = 1
firre /60 Hovs
6.0 foFe B 1 9§ [0 T W —
=60 T x 1
= 60 e x 60 FFvE /1 fiFTe = 360 HaHvs

3 SHTE O W 0T X BT Tl 3 HUr=eor
U (conversion factor) W T Pl T PR Sfewd
aRRomH e Tt oI € | Tt 6.0 e 3R 260 Hwve
H T WHY T GREATT TEE 8 | 34T U U i
S
1A= 10"m

107" m
FPIS TUP, 1 = [ [A° ]
7T fF 086 A° DI fTiier § wuraRd &er & @

1.4.3

0"m

0.86 A’=0.86 A"x [IA"J =0.86x 10" m

I pm

= 1012 = 5
3 | pm= 10" m AT | 10" m

TUfTT 0.86 x 10°m =

I pm
107" m

0.86 x 1071079e% x

=0.86x 10 pm
U BN BT ZT TR H T B9 S oI T a0
# A g o o we g -

_ . ‘ 10" m | 1pm
0.86A°=0.86 A"x [ A° 0 %m = 86 pm

Tl A€ ATE TM@T ST Alieq b 87 Sl Hur-aRel qord
B gl & o &4 o 3fed So1e 9 uie 31 9%
TAT =T SHISAT AT § He ol |

1.5 IS Eifeard) ar waaiiavorfafa
(Chemical Stoichiometry)-
WFJ%S@WSﬁﬁﬁEWEﬁ(rcactants)
& Hey dl fhuteRel vd Sarel & Hey HETod
(quantitative) TgeT &1 I THGHIEIOARy Ar
TCIRIFAMILT BEcal 2 | I8 %8 UId AT & of Tei
Stoichion (F) 3% TURT metron (M9F) & FIRT ¥
a1 gon 2| foraa aref gram g A @1 W |
TR @1 e (s vl eatE S |
HECaUYl IUANT 7, FTHE 3 ST Ra a1 STTal
FH AT B OEAT BIOATH E | TGV N
At & foFaTHRG! @I A7 STIET BT ATETHS 0T
av & forg wdvem S aifafea @ dgfera adievor
(balanced equation) Teram ST atfamd 2| wqfera
Y # foRg MU ot 1 Wl e e
(stoichiometric coefficients) H8d 2, W T
fEraepTep! AT SISl @ HieT Bl AT B B | 5N,
e & T84 P WHIEHI § —
CH,+20,—»C0O,+2H,0
= sifigpar § weifeaifafed Qe 3§ wee g & e
ud Hiel e 1 2 Hier Sifefior & e i & 4
HTel Bld- SIgATFAISS TAT 2 Uil Wol a1l & |
THHHEROTHAT T MR T2 Bl & B
% forq fommeli &1 arfafien &1 |gfoa Wi, |
S IR G B IS T G e e B s R e R e e A
SR— Tt Tmafas afafier & afeRo &
& @II—wI Yo I & wehd € 38 forw FefeiRaa
arferferar uv s § —




CaCO, +2HCl — CaCl, +H,0+CO,
AR 40+124+3x16 + 2(14355) — 40+2x35 5+2x1+16
SOHHT +1242x16
HIER G&WM = 100 + 73 = 111 + 18 + 44
IR e wieve & Feaferfaa A e
et &
(i) aNfas w9 W rfafRT § 90T o arer geTel &l s
BT B O SWREd sifiErar W st @ e #
CaCO, @2 HCI & Torm Jaare CaCl,, H,O @211 CO, § |
(i) frameR®! iR Sarel & 4" AETEd (@ § 9R)
HeHl P1 I BT & S @l 100g CaCO, 3R 73g
HCI fépam &9 111g CaCl,. 18g H.O @2 44g  CO,
T 2 |
(iii) _fr arfrfEranert # T ey e & g W At @
Wmﬁfﬂﬁw%lmhno]congﬁgﬂm
ALATEL W 224L CO, wra gnfi|

SRR Al 9 H e o w wHe @
fore Fr=ferRaa Semevel w® e € -
JQIERV 8 : AEgIo AR ESgoE @ 351 W7 8.2
mol 3MIT g9 # AsgioE @ fhaa A anfae?
T : IR @7 WAferd WHIE forad i), —

N, + 3H, — 2NH,

=9 afafET & waedieeoadl 9 ug oe 2 2 1
molNﬂ#ZmolSWﬁﬁﬂTW%ﬂSﬁ:Eﬂﬁd@Wg
a5 2 mol MR €91 # 1 mol Ao =R |

o 1%8:2
39Ty 8.2 mol 3FIFRIT T # X7 =4.1 mol ZZHA

=R |
I 9 : gfe el 79T # 2.4 mol i@ @
TERA ® AT fda g UCRRM FaNe & v=ed foar
S ?

& : i HICREm FiRe (KC0,) & 31Tee 3 sifaier
areT et 2 are: sifafira & wgfera W o W,
2KClO, — 2KCI + 30,

3 arfaftear @ YOI 9 sa g & fh
affeiior & < Are JTe @3 & fow KC10, & 2 mol
B ATTTTHAT BT 2 | T 2.4 mol TR wre e

2 mol KCIO,
P feTU 2.4 mol SiTaATo x EP R e —— 1.6 mol
KCIO,

Ffh KCIO, @1 4ok SadH = 39+355+3x16 = 1225

14

g /mol #|

3T 16 mol KCIO, &1 FodE 8 1.6 x 122.5 =
196.0g

SEIENT 10 : 52 L A HERIRAES @ CO,
oo @ fog wianE W o ey affedas @
SITaeTael BT7

&l : Weferd AR foree v —

2CO + 0, —> 2C0O,
2 mol 1 mol 2 mol
2x224 L 1x224 L

arfaforar @7 TeeieRed W 3§ e -
2x224 L CO @ NTP &R CO, # age & forg 224 L
fadiior A2y, ey 5.2 L CO @ NTP W €O, #
e @ forg sifedos =fe =

224
2% 224

x52=26 L

foem=t F afaftparat & v
(Solution Stoichiometry) -

fodl v uerel @ faemd @ g s &
forerae # faes W B arelt aifafsmaett @1 e 9ga
AT & THTY fIera=l &1 START S T TS
U BT ST Mg 2 | 3/ U g8 9odi & fi
faera & faf¥aa smaae 3 faer (solute) TgTel @7 71T
@1 fre v wefia & sHar o3 faftmt 2 o afy
B9 100g e | Sufterq faerr & aHi | A @
@ 1 A5 AT A3 (%) Feardl & | ueg o Tared
(farerr) @ faerae @7 |IgAT (concentration) TTdA T
@ foru varm % faewa @ Afad smada § Suftera
farera @ mol W@ @1 U AT ST £ | 390 Hierar
TEd 2| ar fopedt faeas @ Aiewar, 1L faerme
Sufterd faera ugmel & Al @ wEa 21 3

faerg @& Wl 9w

W(M)fﬁmmmﬁm

1.5.1

T HICRT &7 Arad, T M gTRT ST 190 &,
Sgar aet Aie ufer efie? (mol L) &1 mol dm™? 1
e & \igdl 1 F © 916 [Joad ) MR
waadiafadt & ueet @ ger fEar S wddr 21 o
Ifg 18.25 ¢ NaOH &1 Wi # ield? 200 mL fderas
TN SC O S faera @t Aiear @ 27 U wet
B B BT B 077 NaOH & mol T &9l & afarfg



18.25 /40 TT 200 mL T L H gga< I¥ 200 /1000 L
TS BT € | 31 SR ford I A Ae v W -

18.25 % 1000
AerE 1 AR = 57500

= U} fopdl feras @ \iear i &1 5 W $9d
fAfdga amads # SuRerd e & qEn @) TvET e
Herd € | e @1 Aigar wefia sxd 9Hg Al @
arerrar o faftmr A e B § SR -

=228M

oy & Hie
Wﬂ—tﬂ(m)f 3 S
— (N):ﬁéﬂaﬂwgwﬁﬂw

faera= &1 eiex § amad
o IETET g fAera o TauHievoifad) av smenfid
AR Bl HHST ST AT 2 |
TJRMERT 11 : SIS ©T # 71 Wig HCl & T
H 38% HCI 87 & (oM & R U) a1 SHa
Arear @ 8F1? (e & 99 = 119 gem™)
B @ 38% HCIl (5094 @ 3ER W), &7 1ef gar &
100g faer # 38g HCI Suflerd 2 |

& A 100
S P = e L9
= 84.03 cm®

38
21 HCl @& #iel = —— = 1.04 mol

36.3

1.04 x 1000
I faeras @ A = 8103 = 1238M
AD

TJEIEWT 12 : BaCl, & Siefiy faerq s 10.0g

BaCl, SuRerd €, # 05 M WIf$TH qehe ®T 250 mL

fafsra fawar w81 & BaCl, & faba g urea &f?

B ORI WA AR Hferd iR feras e —
BaCl, + Na,SO, — BaSO, + 2 NaCl

39 {4 el BaCl, @21 Na, SO, @ Hiel & THT B

g

05 M WIfsTW Hewe HT 372 g3 fF 1000 mL faemme

# \ifsam wewe & 05 mol fazmH §) o

1000 mL. faea= W WAifeTH Wewe IuRerd & 0.5 mol

- 250 mL foere # wifeas wewhe suflerd =

0.5
1000

%250 = 0.125 mol Na,SO,

10

ERs I Card BaCl: % mol = 208

(& BaCl, #1 HIer”

15

FaTATT 208 BICT 2)
= 0.048 mol BaCl,
TURTET AEIBROT BT TGt § 5 Brar © 4
mol BaCl,, 1 mol Na:SO'E5 et feparm @war €1 ara:
0.048 mol BaCl, T 0.048 mol Na,SO, & #eq &
foha B |
ggi W g féb 1 mol BaCl, ¥ &e1 & = 1 mol BaSO,
g4fey 0.048 mol BaClL, ¥ 9771 & = 1 x 0,048
=0.048 mol BaSO, T |
e BaSO, &1 g # WA = 0,048 x 233
(BaSO, T g AIER TAMM = 233g) = 11.18g
1.6 UM SHHTT (Atomic Mass) -
o @1 U Biel W BIel 01 Wl vrarafe fhar
H AN ST & IR WITS W (ARl H{ FE T e
2, URATY] FECT ¢ |

oIl el aea &1 URATY] THE 98 e
2 9l U8 @iad @eal & F W O @ Ud WA
BTSN & U UHIY] W T AT i
T & TS U] BT ST
TSRO & U% U9 G2HM

TR GEINI e ATUeT VR © Of: SUd] dis
SIS el BNl 2 | 3k 5 I Pel uie & sffaxfar &1
URHATY] S 16 &, SH@T aref T 7§ b affedior
% AT P S 16g & | SHE ARy & & i
URHTY] ETESral URAIY] A 16 TAT AN 8 |

T 1908 & UTAN BESNM & W©IH W 06 &
URAT] AR @ 1,/16 § AN & SHE & ©I H AT
317 Tedi @ YYATY] ST @rdd by Y| 3 ft aea
P U] TSHH a8 W& € W T8 qad Il & b
I TG T UF AT 016 & T TRAT] &F 1 /16 d AN
I e AT Y B
e T MM TR G =

el <pl URHIY GeHl- =

T & e URHTY] BT G
= ifioE @ H WA B 1 /160 HET BT GHA
59 N T BTSS0I &I YT S 1.008
arrem 2|
T v @ URATY gerHE C2 a1 ,/12 §
IR &l P13 AFEY orde fdT o & | 3
T BT URHY] TETHA =

B T @ Ud URATY] BT G
T CC® TP YA BT 1 /12T A




1.6.1 memaﬁwf » p— AR | et 7
UTHTY] Ge@pTe ST v @) fFreferRad faférri € — @ | 3P | g TogH | W |
1. Peirorr fafer .| PO | 350 110.0 56.36
2. g 3R ufee fafer 2.1 P,0s | 710 | 1420 43.66
3. AT AR UG G 9§ 3. | pcls | 10425 | 2085 14.87
4. FANIES & q19 B W 4. | PFs 63.0 126.0 24.60
5. | POCI; | 7675 | 1535 20.19
1. Dot fafer — g2 fafyr 5w arom ww smenRa @ 6. | P,S; 1o | 2220 27.92
o5 forddt oea @ amt Aifrel § v e T sraw
Srar & fOrH Uas a1v] # 99 ocd &l 0P B UNAT] 31| 99 B ¢ Aiftad gerEE = ar g9eied x 2
AT ¥ I T DI AT B SHT TATY] SEAM EAMT | Nr 3 e g = TP ST x % B
oI fafer gwT ol aea &1 aeAry] MR e . - 100
val & %A H sa fdar wirar 2 — SUA AFIBT & G Y H BIHIE B AR D T
(1) aea @& fafr=T 1T @ ang T ST @R SAgr AT SBR W S W1 Hh ¥ —
anfYads F@mE ST B o § — 110x56.36 6199.6
e gy 1, = =61.9960
AN = 2 x A T 100 100
(2)Wﬁﬁajﬁwaﬁla%wﬁrmwﬁﬁwm , 1424366619972 o
= =01.
S T I E 1 _ , ©100 100
(3) wifererd W @ oM wR fafa= @it @ e # oo i i
_ 5 208.52x14.87 3100395
BT AT @ ITOET BT SR 2 | 3. T = =31.0039
(4) = difiret # TTa B =EE AR S SHST 9T : 00
2 ), 2 3096
e g , 126X2460 30996 0 o0
| 1.4 100 100
. o e aiftrw o |awgom| 1535 x 2019 _ 3(]‘»)9,.165 A
5% - | N% | TP 99 kil 100 100
ucd H AATggI | =
afs A T AR R 222x27.92 619824 _ .\ oon,
NH; | 85 | 17 | 8235 14 14 100 100 ‘
N;0 22 | 44 | 6364 28 IRfF e # BRERT & <A T 30.99
NO 15 | 30 | 46.67 14 14 & | 31 BIERRE BT GHITad IRATY A 31 2 |
N,O; 38 | 76 | 3684 28 DR T Al gRT FAdTel U UAET] S@AE
NO, 23 | 46 | 3043 14 14 D 9 T4 faRaa=1g 8 & o 9 avd @ 3@ A1t
N,Os 54 108 | 25.93 28 B WA H forar we | Aty v A9ife ot S |

g & fafa=1 Aifirel # AEgior @1 4R 9rd Y
FHBT YA GIH F1G AT ST wehar 21 qRoi 1.4
W e € f e NH,. NO 3R NO, # ATSgiH &l
RLAGH W B AT SHST A 14 2, A AR @
TTHTY] GATE 14 B1I |

JETEXVT 13 : FFfTRaT sriesl @ 3R UR BIEhRy
BT HATTAT URATY] TAHM STa diford —

16

&1 forg wml at di—a TUET TR AT IR S
1 A AR TLATY] S | &1 AT AT A A A
o &1 HehdT |

2. i & dfee fafr — 99 1819 ¥ sg@iT &R
ufee = emgall & uwATY] seEE S faftre e @
e & R oe frEfafiaa e neafad fea —

fodt otw og & fafve wom ok wwe
AT SAM BT [UAPHA AT 6.4 B ANEN
ghar 21



fafine e x WA gEHE = 6.4 (G
3T T URATY] SR = 6.4/ fafine Fe

T 3 ufee Frem @ R W T, fae
AR Y ST TRl & STHIT URHIY] SEE ST Y S
[ & | T URATY] SEAE B A @& AN U 6el
URATY] S @1 0T FrEferad wem @l o § —
1. T 1 qedlia] AR e Suged fafr & smd & foran
Srar 2 |
2. TRATY] FEAT H Teiah! R BT ST (ST ST v
ufee | W 919 faR ) AT @) Harsiddl S e
8| afe Aarawmar & WE qOle § Tel o & af $9
quiies # Fael ol & adifs Wareldal wad quiid # &
gl 81

STHIT UTHIY] FEHI
LGN
3. 3N WISl (qUIidh) &1 Jodld! AR I O 2 Al
URHTY] GETHIE ST dd E |
I G = HASEAl x qedidl 9R
JETEX 14 : 1.27g fe7 sifeTss & am=aq ¥ 1g feq
e BT 21 fed & faftne $w 0.0556 £ €T @

HATSTHA =

TRAIY] A S BIfor |
B : (i) TG BT Fecan WA TEEE A @Al
i ek ufee & fam @ —
fes1 &1 er T ueH o = 6.4/ fafime g
6.4

~ 11511
0.0556

(i) ©Tq BT T AR AT ST —

e affTass & R = 1.27g

&1 &g &1 R = 1.0¢g

ad: 1g foa & wgaa sffedis &1 9R (127 — 1.0)
= 0.27g

€T @ Teadl AR =

~ H1g BT HR x SIS @7 geuidl 4R

a SR MY

; I1x8
3reT: fest @1 qedid! AN = 027
(ii) =g BT WET YA TS GG PAT —

arct: feT BT el URHIY] TR = AThl x G
AR

= 2063 x 4 = 11852

29.63

17

3. gerial WR Ul gaeear € — fod 9w @
e AR ud warsdar 7 Frefalad s 2 -
a1 URATY SR = T BT eichl |IR x Wt
FETETT 15 : U o<d Pl Jeaidl HIY 9 & d21 S
HITSTDHAT 3 B T IHBT TRAIY] GA ST DI |
B : URAIY] SR = Gedld! 9N x Gl
=9x3=27

4. TEANISE a9 ©9cd 9§ — I fafYr =4 <l & forg
ITART 2 o alie FeREs 99 € ) 39 fafkr g
Tdt T IRATY] geHr e get # sra wwd § —
1, @ifires & AT ==eq Bl GIAT P HIdAY FHHA ST
BT T
2. T & gedid! AR, WS & Ao SedE @ R
R T B AArIHar @ oA fr=fefed @ W e
AT -
AL FARES Pl AIGR GZAM
T Pl el AR + 355

3. WATSEdr 3R Geaidl WR @ 0T B el ULHI]
S FId fa o g |

RHIY] S = el HIR x |Gt
IRV 16 : UF Td BT Godid! AR 4 ¥ | 39S TH
FOANISS P a1 Icd 59.25 & | SHPBT FATSIhAT i
AT TEHA B TUAT BT |
B : TANISS 1 qW Ted = 59.25
- TelNTSS @ Ao §H = 2 x 59.25 = 118,50

FARTSS B HIGR FEaH

T P gl AN + 355

HATSTBAT =

HaToTal =

1185 1185 .
= %+355 393
- UTATY] G@MFE = qedid! R x [Tt
= 4 3 =
3T, T BT UNHIY] G = 12

X 12

He) sega (Molecular Mass) —
U — Td AT AIRTE BT a8 GeHATH S ST
WA SR WS w8 wadr 2 dur fored aed A
s @ W) T[o7 faRraT B, 3rv) dEerran

H,. 0..N.. 0,. Cl, 3nfe aedi & a1 & o
Udh &1 aed & <1 AT ARE uwH] e & |

e T 379 <7 AT &7 AT A TRATIRIT
Y 9T 81 - H,0. HCL Na,CO.. KNO,, CH,

1.6.2



By

fodft o a1 A #§ e @i wwmRit
@ ] gHAE B A P Al G dEd B

T H BT UTHIY] &l SH1E AFHY IHDI
311 37Ul & AR | G B Al o |
garef & UE I H AN
BIEGEIS & U ] HI GeHH

TF A FEQOH T TH WA H T & TP
9] 18 TAT AR B SAIAT H,0 &7 He™ S 18 €|
araide fardT waref @ e germE C1 @ 1 /12 F
Bl FHIS AR TUAT A € |
uerel @ UF A & G
C'> & WA BT 1/12 df
anftas FemM & fy o $@E ERi & 99 WA
T @18 TUAY, (Atomic Mass Unit - AMU)
FEd B |
anfdas AleR S| — i 1Y) AR @ T # aad
femaT ST & 1 99 U ANfUad A AT HIGR S|
WE & | - Tl BT AR wddT 18 gmol ! B

AR GEAM =

Mftad gemE =

AeR ggAE §Td eed @ At —
1. faee= e fafer 2. Free fafg

1. fagey 9a= fAftr — =9 Al g amefre FiffreT @
T T F T AT B | A S @ AW ®
SITENR YR 37Y] A 1 A W fdam S Heel & |
JYFIIT —

(1) fager IR el (2) aUE Siwe  (3) BHAF g
(@) 9 WR

fafer — =g for ¥ gV oWR U fiaey R el @
AP Webe § i @ Terar ¥ o7 <f wrdl & | T
Sl # UET §a W9 Sl & foT9s qaeeid 99 gd &
FaerTid TadT Ao e FdTes 81 9 30° C 9
arferes 7 | fore” TR el § B &g @ ¥ [T id 8
qIfp 2w gidel e & e Fai | faey o el &
S R & urd uo g9 g8 Aoll enfl g8 exft & ot ur
T w9 it § gl e § | wdvem Siee & T fda
ST & | 374 P UR Al & A Bl a1 gerdeli & wy
# ZiftreRT # 2w Fer @l 2 1 59 el 3w ang

18

Tell @& argw @1 arg e 81 Srdn 2 | 3| U aimiford
T TR T U A R S0 el & RN & SR
TEICT W T § | U BIBA dIer @I Wiell dieldy S
8 %4 (0.1-0.2g ) WY U drel o & foreer Aer
S ST BT 81| §6 &d ¥ W E(%EA arad &
faeex #IR Tell &1 Bieh WIeThs SIeT S & TT Bid &I
O a5 % d 2 | faaey W el @1 dm e dad
AR T B Fa-ie ¥ 3w 29 F 3 W 2) 2
ATIeT BT Bid TR Gl S 2 |

o 1.2 : fader FER SuBHYr

& 1 A 3 AT & IR el § SufRerd arg w1
Fordl €1 9% a1 9 9K ¥ Uhtd 8 ol 2 | o i
IR # a1y & gergel el & 81 Wi a1 19 9IR &1
HTERITHIYED T 3 A G ST # TGy 79 9
@ 3AEY U4 ATEY & U @1 a1 HA d are Bl
ST e 9 feram SIrdr & | WanT S WAHY Siel @l
Y 3R PR & <19 Ale T forar S & e e
O B AR AT BT AR FETA H0 b S
g
HaToT —

el BA arael & 4R = W, g
BIGHT dIdel + Sa BT AR = W, o
T 59 BT R = (W, — W))g

I R # A F M = V, mL
el 1 a9 = t,° C
arguUsedd @ = P, mm

t]"(‘q—\’aﬁu 91 = p mm




3Id: IR M @1 5[ = (P] - ﬁ)mm

AT —
) . PV RV,
T TG F STER 1 T
W w® R |
P = 760 mm P = (P] - 5)
V=7 vV, =V,
T=273 T, = (273 +1,)
760 x v (p,-P)V,
273 273+t

T T HA W —

760 xV x (273 +1,)= (P, = P}V, x 273
(B -P)v, x 273
AL W A BT AR = V= 6oy e
=X
AW W X mL EESOH 3 AET = 0.00009g
3T 3T BT A TR =

zg & ff¥=a amads &1 A=
AL IR EHE AT $ Bgeldd @ "7
WZ_WI
= X x 0.00009
AT &F BT Ao G| = 2 x ar% g9

LW - W,
X x 0.00009

SETER 17 : faFey 399 =7elt # 0. 1680g aToTelier fifire
BI I FHI TR 20° WA U9 740mm I T THT g2
I &7 I 49.4mL. & | f8 20° WO STeity a+1d 18
mm T 1 mL EESGH &1 AU 4T ¥R 0.00009 g
B A1 GFE F AR S BT DI |

5 g PV _EBV
& ¢ W WHIGR & AGEN T T T,
AL T g ¥
P =760 mm Pl: 740 — 18 =722 mm
v="7 V, =494 mL
T=273 K T] =(273+20)=293 K
i wHEr § 99 W N —
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760 x V722 x 49.4
273 293
T IO P W —
760 x Vx 293 =722 x 49 4x 273
722 x 494 x 273
293 x 760

V= = 4372 mL

TAEIUL WY 4372mL  BISSMEA & AR =

4372 x 0.00009 mL

AIfes &1 O =9 =
NTHE B 43.72 el w1 HR (W, - W)
T, W 43.72 Al BRSOM @1 MR

0.1680
L = 426939
43.72 % 0.00009

I AITE H1 Ao TEAE = 2 x 42,69 = 85.3918

2. WAfee fafer — u1= fafer 39 &1 ar] 9R 91d F &
SR R O R T B 1 e 2 I e o s B
el W acd fEar e 21 (o Eo1.3) gen @
Helferd @Y e ded H a8 9 w9 Wl & Rt 3
AR ST HRAT & | 39 UETR 9ed 7 A0 19 &1 IR 3
@ ol 2| o ged W ¥ 79 Frerer v 996 919 vd g9
T I T 9 Y SO AT ERRIH Bl AR 3
@Y oid & | Freferiias mer T g1 i @ e AR
S fara W1 Wehar & —

=3 = 4| =
D .
R 13 @ veEfe ger

AUET — I BT a9 " =
e @ Pf¥ad sradd o ¥R
HHIF dIY V€ €4 U glggieiA & 34l Srdd &1 WR




A1 I BT AN FIH = 2 x 98] geed

Ffe Swjaa wanT # ged &1 g A@rd 8l dl
Tael 99 19 & IR § Y, R wen e S wen
21, V] HIR & TUAT FH T Fehdl B | FEEOH T 91
ST XA BT IMTLHAT T8l &l & |

AT — ARATSTRT Y 3% /@ U° I & S e
(V,) T AR (W) SWRIFd =T § 71 &y o &1 9
FHAIT SR S AR © N @ T A W s
TAUET BT T E |

PV _EY%

T
frferiRad veR ¥ o] wR S fear o & -
- VmL 9 & 0 WHR = W g
-+ 22400 mL 9 &1 TAENE. W AR =

_ W 22400
\" 1
STef M 39 &7 Hiel? germr 8 |

JETETT 18 : 18° C ATT AT 765 mm T U 645 mL
9 @1 91V 1.355¢ & | 1 @l HieR gardH Sid oo |

PV PV,
& : N WO B AER = o T T
A ™ W #
P =760 mm P, = 765 mm
V=7 V, =645 mL
T=273 K T,=@273+18)=291K
T WHIE | A @ W —

760 x V. 765 x 645
273 291
ad AU FA U —
760 x V x 201 = 765 x 645 x 273
765 x 645 x 273
291 x 760

-+ 609mL 9 FT TA.ELE. TW AR = 1.355 g

3V = = 609.08 mL

1355
609
- 3T 22400 mL W @1 TIAW W 9R =

s imm T BT Qﬂfﬁfﬁ Oy ¥ =

1.355

~ 609

x 22400 = 49.85377
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3[T: I T AT GAAN = 49.8377
1.6.3 geaid! AR (Equivalent Weight) —
IR & MR T & Tl & | R @1 §fte § BEga &
1 91T Siffio @& 8 WNT, Tl @ 355 WRT eI
wifesm @ 23 WA & WAGAT © | i S awal @
ORER GATT AT faveny g} W @ e g 2
Tt TEGET A BT SIS G AR wEd § | arer
el o<a &1 gt AR SUE 98 9N 2 Sl 9N &l
gfte 9 sTSgod @ 1.008 WM, ffeia & 8 9 a1
FARM & 365 W ¥ HANT BT & 3AdT Il 37
Aifiret # ¥ faeenfia wwar &1 99 -
1. wid W Sifai= & 16 W19, BB & 2 W ¥
HYTT B £ | T 3T @ 8 W, BEEe © 1 AN
W Hgad B, gHfey Sifadio &1 geaia! 9e 8 B0 |
Td T BRI = 8 W IS = 35,5 AT Feln=
= 23 AT WitsTA
2. MgCl, # 24 9T W1, dai| & 71 907§
Wdd & 39Ty aeliie & 355 ATT W AIRRM & 12
AT WA B | T ARRE S gedia] w17 12 BN
TS e AR S 4™ 7 wafda far omar 2
T 39 T euia! AR $ed B |
FARA BT Jeid] IR = 365
AR & A Feaia! AR = 355g

eia ARt ¥ fafderar — AR @ 9@ @ W B
wrer ey v 9 few Aiffre 9maT § e Sed
wered f—fir &t a1 aca @1 geaia! W A fr= g
gl

qeule! ¥R od @l Harstawar o2 ik sear g

: T W ORA] S

< &1 gedidl IR = —
Y PN €l UPR & sifedrgs 94 §
1. Cu,0 RHH JifTES
2. CuO @ﬂfﬁ stz

63.57
1

Cu,0 T BT & g?m?ﬁ qN =

HIY BT YA ST

CuO # S BT Jeaie] 9 =

Il @ gedidl AR — (@) 3rd & i@l AR 98



MR & R v gfeene-ig srsgior 81 | o HCL
H,SO, @ CH,COOH # Hftrenu=ir sTsgie 1, 2
qem 1 2|
areel H U= gEsias @ @I SHS eTNGdl
WEAT & | $9 TR —

3T BT AR S

3 T eAId! TN =
) HC| T "ie” gamH
& HCI &1 qedial 9% = ]
:]+35.5: 36'5:36.5
1 1
) H.SO, FT AleR SHEH
H,S0, @1 geuial AR = ————
2 3 .
:w:%:#}
2 2
CH,COOH & HieR Z&MH

CH,COOH &1 exiah 9k = -

+12+16+16+1 60
] =
SeTERvTe, st arvel (COOH), @ &Nl 2 1

1243

= 60

g ; 3T @I HeR G
WWWWWWWZf
_U2+16+16+1), _ 9%
- 2 3
foreedfia effewifos ara (C,0 H,.2H,0) &1 Aer
TN = 126 B |

= 45

ara: fereedTy sffeafers s & qeia IR =
24 + 64 +2+4+32 126
= 5 = T = 63

ARG & goaid! AR — G &RE & Joaidl W,
IUHT g8 MR & Sl T et & 1g Teutest wie 9 fopan
H 2 |

HCl + NaOH — NaCl + H,0

36.5g 40g
SHIfTT NaOH &1 qeIial AR 40g B2 |
&R &1 Jediel AR fFreferfias 9z & i 2w s qear
o

; &R 1 AT FeTHT

&N I Jedidl A = prve v

21

KOH &7 Teaid! AR = SOH e 1

_ Ca(OH), @7 HAlCR G

- 2

AIQH), @1 Ao} g
3

Ca(OH), &I edid! 4R

Al(OH), T Jeih! AR =

qdHl & gedial AR —

e @ Ao S

HeTth Bl qedld! AR =

g
: 32+4x16 96
S SO, @1 gedial WR = frjzﬁls
; 3l+4x16 95
PO PN A AR = ————=—=3167

Wil & gegia! R — &0 T9 &1 gener MR
Iu Iullerd Hadl & qedidl R & I B 2
CaCO, &I Teldie! 9N =

= Ca* & qedidhl R + CO,> &I oAl qR

€O, &1 AR e

CO.> @1 Jeuidl 9N = =
= E:Z()
2
. ¥ T HICR FEHA
Ca3'Wg?€lﬁ‘§"Tﬂﬁzca —

12448 _60 .
2 2

SHfTT CaCO, BT b AR 20 + 30 = 50
& |

uu=g e gRfarferat # et aravr &1 qeara
IR S B & forw Suded g3 wE w9 98 <o 2|

T affairer arTEEe el # wad At
% GeAI®! W) BT TOMAET AR FAY FFHR DI AT & |

JtafiaRe BT geaidl AR — fFiieRS AHE &
98 WR & 1 affediawor & o e aifadiio <ar 21
KMnO, @1 3y 7y § qedial 98 =

I fom § KMnO , @ &1 A1 80g Sffaira
THE|



2KMnO, +3H,S0, —»
K.SO, +2MnSO,+3H,0+350

b WW
m:s:.;sﬁaﬁmwghﬁ:“xl—o

g KMnO, 9|
ARIT KMnO, 1 e Ay = 22 o ST 5:0 L

_ 2 x 158 _ 316:31.6
10 10

HYATAS BT GedId! AR — JTAIS AHIE BT T8 AR
ST SifediaeT BFar # sy Sifawilo W WONT weal §,
STERIE B odia] AN Beerdl & |
2FeS0, + H,80, + 0 > Fe,(S0,), + H,0

SURET 5T # FeSO, @ BT AT 16g ffavior
W famn avd E )

37T 8g Afa=ior W FeSO, & Ud Arel o
FIATE |

FUIfIY FeSO, &1 edishl AR = 1 x HIeR

SHATT = 1 x 104 = 104

Tt W 91a & @1 faftrai — gener W Fm
P D AP faferr & —
1, EEg faternes fafy
3, fauTsS 3w fafer

2. sifrargs fafe
4. w7q v fafy

1. BIggivA favenus fafr — o= fafy 99 omgei &
Jeaial IR ST @ H SRl § i a9 eral 9 e
PR BISSIE 19 &0 & |

S¥— Ca. Zn. Sn. Mg anfy |

g 1.4

Bregioq favemos fafyr
gg @ A BT A H,80, 41 9 HCL & 3ifdrepar 4
fopar @vard € aen b 4 Mol erggiom 9 @

A S @Y ord & (R W 1.4) 9 gfiev @
WERET ¥ ALY, WY BIESIo 9% @ ST @l v
T IHPT AE TG B ¢ | € B Geiep! J- @ 0T

Fr=farfad wer | &1 w8 —
AT —
oY BT AT = W, g

%4 P, U4 €19 t° C UX UhTId BTggior 19 S S
=V, mL

PV _RY,
i i 8 - = g
A W a4
P = 760 mm P =P
v=7 Yo =N
T=273 K T, =273+

AT fo AL W 'R 1 @1 Amdd =V ml
-+ 1mL H, &1 T84, 9 ¥R = 0.00009g
- VmL H, @ TAEHL ) ¥R = V x 0.00009g

‘ HI T AR (W)
ST T ey R = T, W SESOHE & AR
AT I 1 Jeid AN =

T AR (W)

T FIESIOF &1 TAL. W AT (V) X 0.00009
JETEXVT 19 © 0.205g ©TY & 37T ¥ fohar gm1 17°C
AT 755 mm. 19 TR 1066 mL BTESIo Uhiad E‘S‘I
g 17° C WR STel T4 14.4 mm BT Tl €T BT Genieh!
TR ST DI |
ol : HIg Bl 4N = 0.205g
BISSIAE &1 3aad = 1066 mL

PV RY,
T WA B APAR = o T T,
wAd W T #
P =760 mm P, = 755-14.4=740.6 mm
V=1 V, = 106.6 mL
T=273 K T, =(Q273+17)=290K

‘ 760 x V. 740.6 x 106.6
TP A R= 0 = 5
ol U B W —

760 x V x 290 =740.06 x 106.6 x 273

_ 7406 x 1066 x 273
760 x 290

= 97.789mL




3T: &g BT i R =

0.205 B
= 0.00009 x 97.789
2. Jfgargs fafr — agaq o g sifeass ¥ o &=
SifaTgS a1 & | iue, Hasl, i, Fvnfram anfe
TR U IR ¥ oy o) Sifeargs 991 € | 59 argelt @
qeaidT AR AfFIES a1 S T o wehd © | g
T el el H TWEEY T PG B | Afegs B ad®
T W A SRS BT AT S I ol & AT 97
@ IH IR BT IOET DI AT E O SffFiH H 8 g U
HAWT el & | - a1 &l A1gge # dadd? urd
qEge BT T4 = A1 affeams wr fovar @ 2

2Mg + 0, - 2MgO
Cu + 2HNO, — Cu(NO;), + H,

2Cu(NO;), —» 2Cu0 + 4NO, + 0,
HETOT — T BT AR = W, g
T @ SifeTgs o AR = W, g
SATES B AR S W, g €1 9 HEa © =
:(w:_WL)g
AT —
v (W, — W) g 3ffefion I avdfi 2 eng & W, g
kil
.8 g AT HART FET g D AR W =

W,
W, - W,

#1q &1 el AR =

23.293

x 8

eTg BT AR

e R

AT BT AR

TETETT 20 © IR T UE TS H 88.8% FX © @
PO FT TeATDd] AR T DI |

gl : AT [ PIOY & 3iFAES B AN = 100 g
PHIUY BT IR = 888 g

-, STFETST PT ¥R = 100 — 888 = 112 g

-+11.2 g AT HART FHAT & = 888 g BIUR A

3T BN BT el AR = 63.43 B |
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3. ifeaTgs =y fafy — eng (G- @, fom anf])
o sifevrgs axerar ¥ sroafid &1 9 €, & genat
Ry e st o g sw R dag &
TS S &1 ST JIE 6l 2SS & varg ¥ 1 faear
T 2 | €7 eSS AR iR ang § 98 |l
21 (Ffr 1.5) U e7g @1 AT Ud WRe | el TS g
1 AT Ud ol # ol 8 g & offewiss @ wrmer
@ IMUR TR G & Al AR BT 70T BT AR 2 |

qreg &) 980
@ g

forx 1.5 : sifearss =g fafyr

TSI 21 : 8.1g ARA ATHZS & AT U 5665 g
STTIRA WIS BT 2 | S ol geaia) WX S aiford |
TS : OTg @ SIATSS B AT = 841 g
€T @I HITT = 5.665 ¢
5665 g S ¥ WYdd AFITT & AT =

=81 — 5665 = 2435 ¢
+2.435 ¢ SIS W YT 91 DI AIE=5.665 g

. , 3.663
_-_1gam¢ﬁw®ﬂgﬁu@aﬁwm:2l,ig
43

-8 g SITEIOH | WZI ey ol 7 =

e O i SR o

2435 2

g7 & ATl IR = 18.61

Farss faftr — W engel G WS, diefimm,
ReR 3fe) i TReTar ¥ Fane § iihaT R FEnEs
ATl E, Jegiet W 59 fafr gw1 wverdr @ sd o
ST HE 8| T @ ST A B Uil e H
TEHT FANA D MR H T P o | W arg B
FARIES Hl ATHT VYad §s FAR DI AT AT P9
o S 2

TUET —

g BT HR = W, g

HIq & FAUGS B IR =W, g

M &g W YR FARA BT AR = (W, — W) ¢
3T 35.5 g TR ¥ WY o1 & R =




— x 355
W, - W,
i Wl x 35.5
B qeid R = 33,
ug W, - W,
JQIENT 22 : 91 & 200g AR U 2656g T &I

FARSS AT 37T | &7 BT qodids! IR ST diford |
Bl EIg BTAN = 2.0 g
g & FEANSS BT AN = 2.656 g
2 g ©7q ¥ WYFd FANA BT AR =
=(2.656 — 2.00) g = 0656 g

-+0.656 g FEINI WY BIl € = 2 g W

§ . 2
T W = = s 8
- 355 g Felid wyad gnfl =

-1 arg ¥

1=

5. &g faveme faftr — @9 agy o argat & 9
A & facras # O frenfig &= < 81 Sarsvome],
PR Wehe s 3 ufe @ @ oS el 9w o
fereaferfaa fopam et @ —

CuSO, + Fe — FeSO, + Cul (3raeim)

frarfierar @ MR W argat B TE AR
% safte fear r 2, 59 fage wwate sof
Fed 8 | SUDT TP BICT WY g SAET T & —

Ca>Mg>Zn>Fe>S8Sn>Cu>Ag>Au

= 210 # i ey it ok € 9 S engatf @
S il 3R & @ wifirl | W nferenfoa o wwdl #
fereenfir @ arelt emg @ favenfie 219 arelt ang @
ART H T8 U BT ¥ W 9D Jeridl ARl A 2|
arert —
farenfia F=1 arehl ug #1 9R
favenfia &9 are urg &1 AR

favenfic sem areh urg &1 gedial R
favenfe & aelt o1y @1 gEnd IR

JETERVT 23 : HIUY Wohe @ fdew # 140 g MWRA
TE W 159 g BT RIS 2 | MR PT Feara
HIY 28 T BT P qedid] AR Sia BT |

JMRA BT HR STRA BT e 9N

Bl -

P BT R DI BT Jedidh IR
_ l4o 28
T 139 BIW B geuidl ¥R
TS U F TR —
1.40 x PITR B TeATH AR = 28 x 159
i . 28 x 1.59
Eﬁuqaﬂg?ﬂélﬂﬁ: 140 = 31.8

37T WU P qeid] AR = 318 2|

mﬁm(.A\'aga(Iro’s Law)-
STeed ® FRAMAR 59 od M99 H Hga e
g S TR # U EXel SrguTd Bl & | STee
BRT 39 HE & IR o34 & o 99T uvar g
- 1 o 9 e Wl fem afdorfea
o | 59 g e fa=m S 8y 6 uvE anue |
HTE U WA R &, Toiferad 1 U qReedT
T @ FoT9e SR W & A Ud IRl @l
e # W T RIfid &y 5 wedr o | gefifer
@ WY AT Ud 19 @] AT ravenaii 7 I} i
@ WU raaH] | AT @ HEn wAE g )

quiiferay @ 59 gR&e-T | Sleed & 39
o &1 Secied BT & fAwe AR wRA] e
&1 78 A U U SEmERe § W g S -

1.7

H, + Cl, - 2HCI
19@dT + 1R 2 3EA
n TATT] + 1 URHA] — 211'\’?%“‘1@
1UEHI 4 1 TRETY] 2 HYEd UNHT
1/2 TN 4+ 1 /2 TRATY 1 gdd TRATT]

A A AMHT & SR B gldd NG
1%l N DT U UNAIY] TSSO @ 1,/2 URAET 3R
FARIA @ 1 /2 U] ¥ W1 S ARy | Sfde slee
@ FremrER v @ fomfea T8 faar o wer,
aTeT: SoTifeTae BT SUHd UidetT SENER Y & S |

IUERT BT T & T g U seren
N1 STATTET (1776—1856) =1 31U TREFETT MR

afe Qb &1 BT edtd! TR S0 & A G AT ) Rywa 9 Rar @ wwemar |

T qeAldb! M S 52T ST wepar 2
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| 1811 # smaArTEr 7 gEa faan b 0
ugrel & HeH HUT < UHR & Bl & —
1. TTAT] 2. 31
LAY — URHIY] d<d Pl a8 BICI B & Sl JEIHD
foT # AT AT & | URHIY] BT W Srawer # TEA 31
ATITAS Bl T |
Y[ — o AT AAE &1 a8 BId | BIET HO1 Wl Wi
3feer ¥ Y8 Wardl & a1 foEd 99 awa A i &
T T[OT UTC AT €, TR a8 i A # A9 T2
IR 2, 3] FHEATET & | ARG AT H AN o 9
UEel a8 AR # STl ® SN A ueAry aifwfen #
| e B

& &7 FBN B B & —
1. TG &1 A9 — S9 H,. N,, 0,. Cl,, O, anfa | 4 a7
TF & IER $ AR ¥ e a9 €
2. Afr@ &1 319 — W H,0. NH,. HC1 3nf | & 377y
B 77 AP TR & - aeeel | freres a9
£ 1 370] TG URATY] H 31N W Y Marmal 7 frferiad
e wferarfea febar | 590 sdiTg from wed € -

WA Y 3R 19 W A6 D WA e 9
FrvpEt P Hear A Bt 2

JMARTET & 3 & SR W= AT 2] &
TE—E! ARAT BT o Fhll & |
IETEIT 24 : 1 I BSHO + 1 AT FARA —

2 AT BRSO TRES
1 3 # SRl & W n 8 A —
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ATOMIC STRUCTURE AND PERIODIC TABLE

2.1 YRIEAT (Introduction) —

AT AR STeieept -1 ggref @7 fomr=rar &
AT & AN H T 500 §T 44 e fae @raw e
of | YR <rEiAE Heff wume F ufearfed faar en
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GEATH H AFIATST T | TH AT GeHTH FHOT B
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Fafterd Yed & gud! WHSH & ¢ 98 W Ismfet
= o1 uaR @ wisa wd o
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(Development of Classical Model of an
Atom) —
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1. A9 BT U] died
2. YEXHIS $1 GAN] Hied
3. AR BT Y] Aise
4. ARTIcs fwR
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S-ATel! fETT & MR W 39 AT I 991 S
TqepeT & —

()
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STl IR & AR Sedg= 7 e o1

& gfes IaH a9 T i e 8 | Ue a9 den # @t
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h
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&I m=1mg=10°Kg
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my
h

IqU m = —
v

TET A = 5894 A = 5894 x 107" m
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h=6.6x 107 Kgms!

6.6 x 107*
T m = — 0 =
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(2) mrswiaaw &1 afafagar &1 fagr=a
(Heisenberg’s Uncertainity Principle) — 3iafRer
# o arel guw fuvs v e g wogEd € 9e
g ot o arpr @ B, e SH® | e seal
feerfey @1 genefar & w1y o7 favan 7 \@ar  Afe
A O BIC HOIf bl FRerfey T2 S=est HaiT e
@ W1 ST e & 5 ar § | 9 1927 H ETgeHAaT
o U gl mepta arel il g fafesent @ forg s
@1 fagr ufqufea fean) 9@ egur — “feed A
gor felt e oo @ Rufa 9 w3 <t @& W=l
DI JURIE @ W S4BT AWa T8 ol

I FT wiafed FHe<or FrafaRad & -
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o afe v "ue @ AfAfEadar & & el
T g 1 AIfFREaar o 919 98 e F®ifd g1 o

aﬁﬁaﬁmaﬂwmﬁm% @ e BT 8 |

SHT URUHEST WA F AR goldg @ Pe
frag Rerfa ar e =21 a0 o w@dr| @8 dad
Ifear (Probability) @7 &1 AT 8 o799 Soldg ™
@ Ud W @ AU T T W U A @ i
HATTAT D dT far &7 Far 2 |

(3) AFET BT TET FHHT (Schrodinger’s Wave
Equation) — S—#7ell aR&err den gEo=ead &
affeaaar & e @ SR W 9IRETR A o =0
ufewy famfad faear fore dareq gifz@! afasu & =™
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ST STl & | 59 0fawy H soiagl- & FagR &l Uh
T WO & WY H uaie fbar o sifE s
TET T ® —
L AW . A N
ox” Sy~ oz~ h-
WEl x. }'Wzﬁﬁ—éﬁwgl
m = Foldg 9 BT G,
h = @i @1 Reri,
E = Selag 31 qGel S,
V = gefag= @1 Rerfest s,
W = T Bed (Wave Function) 1

y* (T el @1 ) BT OAF geldgid @ g

T E1 AT BT USFETT Hear &1y’ &1 A7 fora=r
3MfErF BT, Serdg = @ I S B G ot S E

WW\WWEEW \If:‘cmtrﬁgfq
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D Selagid @ oI Soll gd HIvRI | &l
7 Fifam s €1 U Fed W gAY eI DI S
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Tl & 39 FaIea A H FaEH GEAT
(Quantum Numbers) &1 STl 2 |

Faved WY (Quantum Numbers) — TP URHT
T gatag @1 Reafd o ugfa & o= &= @ fod
FEd

1. I&I Fqved §&T (n) (Principal Quantum
Number) — I5 FAveH AT WATY] & 3PN $ N
# qardl & | 3Hd K. L. M. N, ........ @I B HAE
FATOCH W& n= 1. 2. 3. 4. ........ anfq w1 & wel¥a
faram e 21 n @1 W YR S =AT 81 ud e o
STfeIHTH 2n° TeldgTT Y8 W § refq

n=1 (K &1 8 a1 Ifrpan gelagiq o) e =
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n=3 (M Pl & o Afiipad sclagid &l @ =
=2x32= 18 S
n=4 (N BTN & o siffrras sorasia & g =
=2 x4>=32 gelag=
2. fersft Famves €@ (/) (Azimuthal Quantum
Number) — I FAVCH HE BeTeh Bl AHT B aN
H gl 8 | Uep &1 i ¥ fafi= Suere B1d €, seiag=
ferar guerer # SuRerd 2 3fiv Sudra o anafy 9
T FRISHTT BT AT B BRI Feagi=l Hofl wm 2,
39 HaFT Ao aE) Faven W dedl 2 |

T T W 0 P o / @ AE 0 on—1
qE B0 & sfid el ®rer § qw@ Faves 6@ &
UER FUDIL BT |
g dl /=0 Ud IUPIY s
BT /=0, 1 T U s, p
Al /=012 SURTs. p.d
Bl /=0.1.2. 3 9% SUBTs. p. d. f
JuRTl @ A Fad WagH @I @RIl sharp.
principal. diffused T2 fundamental @ -9 @& U2
e 2| frdl Syt | aiftea 2 (2/+ 1) golagE 8l
HF B
/=0 (s-subshell) &1 AT arferwad gerag =1 @1 He=m
=2[(2 x 0) +(1)] =2 TelFEHA
I=1 (p-subshell) B @ JIFEHIH Ferae=r BT wE&N
=2[(2 x 1)+ (1)] =6 gelagi=
/=2 (d-subshell) & @I arf¥rdman geragEl 1 @
=2[(2 x 2) + ()] = 10 FerEEA
/=3 (f-subshell) B T SrfE/FTs Serag =l @ He=
=2[(2 x 3)+(1)] = 14 gaige™=

s~ U DI ATHRT TATHIR, p-IUHTL B AT
SHEATGN, d-IUSE B AHA fgeaaer, T f-
JUGTI BI MG FACd BRI E | 39 SUDE DI Holl
@A AR B e — f>d>p>s
o ij,‘aﬁ?l 4979cq WEAT (m) (Magnetic
Quantum Number) — I8 F@ivcH HE&AT Eﬁﬂ_ﬁ—"{ 3y
% fafaeier smeerer # IMMfa=IRT (Orientation) 37erTq
PEIh (Orbital) & I H qaTd! 2 | SHHT A [ & A W
PR g1/ B 99 & ol m & @a w9 (27
+1) B E I T A —1 H+1 TF B & | m BT D A
U FID Pl U &, THH ARTHAH & Seidn i ¥8 Had
B
AR /=0T A, m=[(2 x O)+(1)] = 1. m & AHA =
0 (s TeTdH)

n=1
n=2
n=3
n=4
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/=18 T m=[2 x 1)+(1)]=3: m &A=
(-1. 0, +l)(p)pzp.\_ DeETh)

AR /=28 AT, m=[(2 x 2)+(1)] =5: m & 94
=(-2.-1.0.+1, +2) (dd,,d .d,d , )

Xy yz

4. 9HIT FGIVSH HEAT (s) (Spin Quantum
Number) — T8 FaUeH N el Sefagid & ahoT
DI fEem @ IR | qarT & | Seldg e NG & IR AR
et I d & Wer 21 e st W di s
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TH HTE +L g L g 21 5% IR Pl s oW
yef¥a e e 2
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(Some Fundamental Facts about Atoms) —
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2.6.2 UIY] HAI® (Z) (Atomic Number) — ARGl
% 1919 # T fpar 5 wmATy] e W SURerd
G A 1 e ol SRS TA T B o B B o o
STATATSTT SHIGAT BT e @ A &1 FUETd Seldgid
@ W A1 sufterd gt & |

U] FHHIE (Z) = ANHDHE WeH B Hw@ (p) =
TEDE TOTeiT (¢) DI Tl




for=t 1 <7 <ot 1 I FHAIG WA R A
[HAT & 3T YA FHHIG Ted BT HieTd T 2 |

263 TN WET (A) (Mass Number) — &
T & IRATY] S @ e Juiid & S w&
PEd & TAT AS IY T & ULHIY] & ATHE H Suerd
WS T RIS @ W@ & A6 & G ST 8 |
SEMM W (A) = M@ WIS B W@ (p) +
R ® W@ (n)

26.4 FARRINE (Isotopes) — U® & awd @ fafie=
URHTY] TS UNAIY] ZhHIh WA Ud S HeeT =
it &, 9w weenfie @ed €1 S —

1. H'. D T* 2 CF, C12:

3. NE, ND

265 WHAING (Isobars) — fafi= @xdl @& ATy
e av) sl == 81 i semme wwen
A &1, 9% HATRS Fed ¢ | oY —

1. H. He’ 2. 01, N

26.6 wﬁm (Isotones) — fafi= oeai & UIHTI]
e awar) i fer—fa &F e =igial @ e
|qHE B W —

1. CY. NS (Jgf = 8)

2. ,C17, (ArE, K¥ . Ca® (YgH = 20)

26.7 UAIY] & §{B I B (Some Other Par-
ticles of Atom) —

| 2.1
(Particle)| 3T s [wrorat| w1
GifSgE g eEw|s gt @ |WEl [1932
(Positron) HHH TUETHA
T e, YT A IgiA dA|gerar [1935
(Meson) |31 3fers, UIEHE o

T

U N eEEE A E |Hfr 1927
(Neutrino)
TOHICH  |gRE— mem e R | 1955
(Antiproton) |—ZEoTaeT
TSREA |3 NEH & g | Pl 1956
(Antineutron)
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268 P& T HeIPd F ¥ (Difference between
Orbit and Orbital) —
el 2.2

Bkl

hEl

PHETR

1

e BT IR GI% A
Yot |

el ueh fafad (Two-
dimensional) Uy &
?ﬁﬁ SofagH g
|

39 frofaa @ 8q ¢
'n' Y FA0CH HE&AI
1 AT fhar e & |

T H W@ A
afdman geragtl @1
HRET =2n2 (n B B
et B vl dwen

BETDH DT NI T
mf=er g &1
gRumm & |

GG PG ]
(Three-dimensional)
I ¢ o selagia
@ R ST @1 FRTT
ATy B & |

54 T & g
o FaveH W n -
==, el m-
FEDHIT BT YA
iG]

wE W W@ drel
fRpaA SelagE @I
W& =2 Br g, o
fawdia amr a2

Bl

&)

2,6.9 UAIY] HEDI BT BN TG JMIATH (Shape
and Orientation of Atomic Orbitals) —

1. 1s—B&H — T Teld T TATHR M & 2
& 398 9t @ ari 3R udle f{en § gelag= g
S @1 TRicbdr A BNl 2 | BeThl BT PR A
FAUCH HET B A X R BN 21 2s @ew H
FeTH P G B AMNE & ARl AR e e Reg
WIF B 2| 98l gedgE & ue S @) uriiddr
ST g1 BT 2 | U8 AN ad dEdrdl © |




2. p—BEB — p—FEIDHT BT ARRT SH ST Bl B,
ﬂﬂﬁﬂm(Lobes)ﬁﬁg\ﬂﬁﬁU@Eﬁﬁmﬁ
UTY A BT WIS aRIaR BRI | p-derds X, Y 9T Z
et IR e B 81 3 fawnere 2 21 s
FHall FAE B & | 5% p.. p, 3R p, F Y& &3 & |
i WHYY (Degenerate) ®&d HEC |

Z

PX-py-pz PEH Y py wew pz DD

= 24 : p—FEl @ MGREAT
3. d—FED — d—FeTHl BT A fBSF Gl Bl & |
39 WeThT BT SURFT TR BT 7 U 2l 21 U
@IE # Uid d PeId B & e Suf war gR 2
39 FRIDI Bl dxy. dvz. dzx FeTdi & [Uvsd 39 e
@ He g1 § | Weld d PETh| & Ives

= 3Tt T e 2 2

, e d
=¥ Z

fa= 25 1 d—FEDI B MGt

27 ™S & 91T FolagiAl &1 faavor

(Distribution of Extra Nuclear Electrons)

2.7.2 dfwars fagra — 98 '@ o 3 & e
aref grem & A st FHmter &1 (building up all
construction) fﬁﬁma}mﬁﬁﬁﬁm
T Tull aTell FETdh Usel T SIferd Fol arell HETdh
qre H 9 WA 8 | S Rt e wrent e 8

(1) wrselt @1 3rvast figa (Pauli’s Exclusion
Principle) — 9TSell = 1925 # gamm f& =t o
Wea fawRia 2T & WA 8 | 3T

(1] o [$4] s [11] =

(2) gs @1 sftrpan sg@dar 99 (Hund's Rule of
Maximum Multiplicity) — 30 /M & @R afe
FHM Sl @Y arel Rad $ee Sueer 8 df seiaetE
Ugel ad ®ere H WU 3R We 9N ®eld Ud Uh
FOag BRI WX MG A1 WY Seldgid N e
BA | IETEOMR — AEgeE (WA HHiE 7) &
Folagl e f=me — N (7) =

287

INI igEAER N
3ifFdTST (TRATY] IS 8) &1 Selag id A= —
O (B) = ls°. 2. 2px°py'pz! AT

1s*. 287, 2px'py'pz! AT
2px! 2py! 2pz!

152 252 2px? 2py! 2pz!
TN [Pt
@) (n+1) Fr — 39 M & e 579 Fea & forg

(n+ 1) T W e 81 SUH UEel Serdg i HNT 9T &
it afe <Y werwt & forg (n+ /) & A9 91 & df 98
FETH TS AR S @ T8 n &1 714 &9 21| 38t
n W A Heen ok faerell gaven werm #)
EHEUIDES

2.7.1 SR—a8 AT — S & qTEN Bell H golaeiE
B AT B FR— T Fad & |
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wreft 2.3

hER

Gl 1s|2s|2p| 3s|3p|3d|4s|4p|4d] 4f|5s|5p|Sd| 51| 6s|6p|6d| 6F
P P P P P %

n ol

o | L]2[2[3[3|3[4]4|4]|4|5|5]|5]|5]|6]6]6]0
[ BT

= ofofrjofrzjopLrzi3jojr|2i3joj1|(2|3
(n+{)
¢]q14123345455756785789




FETH & SULFT (n+ /) W U FH BT IEq
BT Tl ¥ ST A1 Wbl & —
ls<2s<2p<3s<3p<d4s<3d<dp<i5s<4d4d<35p
<os<4f<3d<O6p....................

e @ fere FrmferRad foer g wef¥fa e
ST Al & — s p d f

= 2.6 : TEADI DT IEaT T3 ST HH

(4) s<iqRa vd PiqRa see! @1 wnrfic (Stabil-
ity of half filled and full filled Orbitals) — T® &
TUDHY @ AEYNT FETBi (p*, d° 3R ) 3R qoigla
Ferpl (pt. d'° iR 1) @1 iy su Rerfeai @
3TUETT 3TReIe BIAT & 31 Ud AT QT Seldg A1 & FhA o
FHI-FAT Foll WY JAHYRT A PORT B B T
@ 2 | garevomef —

el 2.4
e | T | AT geragite arfad arar
Cr 24 3d+ 4s2 3d° 4s!
Cu 29 3d? 48 3d10 4g!
Mo 42 4d4 552 4d5 5s!
Pd 46 4d3 52 4d10 540
Ag 47 4d9 552 4d10 5gl

2.8 @ Sl &1 HA | ITANT (Use
of Nuclear Energy in Agriculture) —

fear wwenf@l & T F a7 § SuarT ¥
U SHI TG BIAT BT Bl WP 2 Wil o fody
TN & —

1. oul §RT GIEGRY &1 SgU8Y (Uptake of
Phosphorus by Plants) — BR®IRYE Idai #
BIERRE TUY (P3) o Sdva fHemse det gwr
BIERRY TRt & fohafafer qen S wiepry
@ TEV B H AT TG A AT IAE G
qZ U AT o O SIRMME gfe & W BN
BT STARYT 31w FI & | o BT IJavap! &
T U FT RS sraRen # It Sugnl
RET B
Fe UE Y & eud § g2 oAt urn o &
BIThe FAvd! BT AL G # wferdt (Buds)
e & |9 Wel @1 o A uftral g7 et
fopar SImar &1 o1 9 9HY Wihe IAvhl @1
ufzrii o foveerg e oft e 2

2. Wul # Wit &1 9RasT (Transportation of
minerals in plants) — vfzar vfaea waeenfer
F SUANT FHXh @il @ wrel ° ufoat 9@
foreeor @l sreaad far W1 Wahdl 21 39 dedid
P FIINT PYb gpa D UlEl H Aehe & @ ¥
S* faamer @1 argge faar o 2

3. Badal @& Scafkads & (In Mutation of
Crops)— IE a1l BT o —THo rerar v —fa=on
W uRa & fean o a1 3 919 9=ia few & e
TUE|

4. WWHEANETA (Fungicides) T2 dre@manfiral
(Pesticides) @ AT T A1ETI AT HART®T
g far S owwar 2

5. O @ ol gRT At v o wer wf i
allR S9e faqeor & Wi | grsfeas (1Y) @1
SR & wU W IWAET AT Smar 2|

6. Gl @ vawA few @ ammme # OV fafEw
(labelled) CO:aﬁWﬁWGﬂW?\

29 Aad RV (Periodic Table) —
I AT @ YR @ d5d P e |
a9 9, ISP TR DI AR S el
AT | UR=] T Bl HET e B H—H2 I I BT
STET—3ET ST B H ASlD] Bl PHiSATS e
B 1 370 I WHT 14 dedl BT AFDT A &1 A
# dfer| (1) eng iR (2) 3Eng | Uy 59 e
AWl =i el Fifd §p U awd W1 o foee o




¢1q d eI < W e o

ArsTel (Moseley) = TR R & W 9% Y] FHHid
@1 Tl BT Hiferd T AT §Y WUSTI & e R H

215 Jmad AR BT <Y WU (Long IR v T s A far o amgfen e fram

Form of the Periodic Table)

PEd & AT U 2ad FRUT & 14 Wwy E AER 2 | 36D

2.15.1 3T 3mad 199 (Modern Periodic Law)— argam =~ el @ Aifos T e T L

Li

U

At
1

Na

Sodum
2%
19

K

Potiisim

0o
K|

Rb

Fubdum
L)

%

Cs

Qotium
12505

8

Fr

fracum

2m

]
Be

um Genfiem

s0n
12

Mg

3 i §

Magesun [IIB VB 1}

us

2
Ca

Calcium
Lk}

33Sr

Stoetum
nR

5
Ba

Barum

03

)
Ra

Ridum
26028

B ® SB

a0
S¢ Ti V

Scandum | Thanum  Vanadum
UL

k'] 40 4

Y Ir Nb
Yitom  Zeconkm  Nibum
BYE | 0 929'2‘

I n

La Hf Ta

Lanthanum  Hafnium  Tantakum
138005 1840 1B0b

89103 104 105

Ac Rf Db

Actoon  Rubertrdon  Dutelun
ures ) @

AT SHAIDI @ ATadl BaAd Bd 217

13
VIIA

B
Periodic Table of the Elements 2
[ VAR S | B He
A VA VA VIA VIA Hellum
W 1} A BA TA L
5 ] 1 [} ] 10
B C N O F Ne
Boron Carbon Ntrogen Onygon Fworng Neoa
104811 ring} oo - 15 e A
13 14 15 16 17 18
§ " Al S| P S CI AT
i.'? ‘2'5 f_“”_\ :: 2: U | | | | -

¥on Bn 4 %K 08

Cr Mn Fe Co N| Cu Zn Ga Ge As Se Br Kr

Chomium ~ Manganeda i I Gallum ~ Germanum  Arenc  Sekaum  Diomee  Kploe

§1.998 s:m 553&5 ENJJ S&bﬂ 635-16 553& m ?26]! W JS‘ITI T W
4 § ] 54

Mo Tc Ru Rh Pd Ag Cd In Sn Sb Te | Xe

Mohbdenum  Techstiom Bmmrn Cadmium loding

Xenon
%o W ow Il)?%ﬁ 106‘2 IGPB&B 11240 TIIH HSTH !2!750 |275 126?31 !3{91

T 15 16 n 8 8
W Re Os Ir PtAquT Pb B| PoAtRn

Tingsten  Rheowm Qs ] Mitcury Lead Bumath  Pokowm  Astitre
WU W W 19227 1?50@5 169 005k 2013&3 M2 NS oA 94 2225

06107 108 0 M0 M1 M2 M3 1 (M5 6 17 118

§§m Bh Hs Mt Ds Rg Cn Uut F H,,E Lv Uus Uuo

Bobum Mot Meterhn Dasmitadtiom Roetgenum  Oopamich  Ununliiue m Uvemodum | Ununseptiom Ununoctom
2 el e %8 ) eig| M wkoown (zm whoown | (B8 wioown  ucown

gy La Ce Pr Nd Pm Sm Eu Gd Tb Dy Ho Er Tm Yb Lu

Lonthonom Ceum  Prastedymim Neodymium  Promethum  Samadum  [uoplom ~ Codoliokm | Tbm  Dysprosum = Hoimum ~ Exblom Viedum  Lutetm
1005 MOME | WOME  1ea2d) g 5036 wsmc 16128 155925 IEESOU ‘64913 16).260 Is\m-i 73085 14987

00 1m0

o 'h ‘T 'Pa U Np Pu Am Cm Bk Cf Es Fm Md No Lr

Actioum  Thomum  Prouctm  Unasiom  Mepluaum | Pionwm  Amedcum | Cutum | Bedsem  Colfomim  Endeinim | Fermiom  Mendekaium  Nobelum - Liwnencium
Q108 | 200 06 200020 20048 2A0M 20061 | 42000 | 00M0 20080 | (M) 0 2085 & X001 €Y
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2.15.2 aATaal @1 TT &7 JATTT (Study of Peri-
ods and Groups) — e aad ARt § 7 dfew
tfaear € fore emad wEd € 3R 18 Seakr dfvear §
forg ol Ped 21 (AR 2.3)

1. 3mad (Period) — (i) Werd amad # &7 awa H (1) 3R
He (2) €1 (i) f&<i amad % Li (3) ¥ Ne (10) 9F 8
aed &1 (iid) g @mad # Na (11) 9 Ar (18) @ 8 e
21 (iv) =gel amad # K (19) ¥ Kr (36) % 18 Td & |
(v) o a1 % Rb (37) W Xe (54) @ 18 Tea &1 (vi)
& ad F Cs (55) W Rn (86) TF 32 o< & | 74
Ce (58) W Lu (71) TF B oFARTS ¥ wffferd 21 (vii)
| 3Ta STHT STl & 74 Fr (87) ¥ 3IFT 109 T @
aed &1 598 Th (90) ¥ Lr(103) (U8el diferad &1
Wil Lw o) a@ @ ufdemrs i aftafera €1 fafir=
foaret @1 ¥ &% ¥g Ha (105) & 91¢ amer aedi &
Wera UG AHAGET [UPAC UoTTell o fosam amam 2| @en
Unh (106). Uns (107). Uno (108). Une (109) W=t
T% Unh (Unnilhexium). Uns (Unnilseptium). Uno
(Unniloctium) @d Une (Unnilenium) =l

2. @ (Group) — (i) TALITA.TITA, IVA, VA, VI
A Td VII A @1 % e w<a €1 (i) [ B. I B. 111 B.
IV B. V B. VI B, VII B 3R VIII ¥ # H&HH0 <
Z| VIII o 3 Seafer Wl & geafara 21 (i) 111 B
I H HEHAU FAT IMT=AND HHAU EFT YPR & T & |
(iv) 0 o & S

2153 < 3mad WOt @ SuAifar (Utility of
Long Form of Periodic Table) — (1) §9 amad
ARof # T IS Wfed 7 (AT FHiE) B gEd B
¥ @rafierd £ | GYAT # OYAr] AP B AN Seldg i
&I & | 31d: T HET I Weball © b dwd Y et Wl
¥ fRerfty Sus seragite famw @ wwafad 21 (2) 59
amad ARl # ergert afiR arengait & gul w9 ¥ are
fEar M 2 | W AT H 1AL LA, 1B, IVB. VB, VI
B. VIIB.1B. Il B &f & &ca &g wrafd &g ¥ # 111
A IVA. VA VIA. VILA T & o< 97d, 31 3R
Iuerng €| (3) aRE, fafaet, amdfe, SR ok
Uwfed ¥ Bl 88 U@ @0l @1 (Diagonal Line)
AT ST T A8 T TGN UG ST DI T[T
P B TRAT UG B S8R 2 | (¢) THH TS
3R tferre 9o & Refy e we @ wifs 3=
11 B @t &t weafrd @ aimad wrvit & i wen= fa
AT 2| (5) U & @ & Ul B ST FY
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& =1 o1 arel o U@ ) aif F v 58 v
21 (6) wRATY FHIEG B IR B HRYT FHEAE vd
TRt Bt Rerfe @ g war 2 | (7) o @
golag e = o ATl W WHe T Wahdl 2 |

2.15.4 € amad Gweft & HFET (Defects of
Long Form of Periodic Table) — (1) EEgoE &1
eIy Foeiiw @it et |wReil & WA Jmad 991 858
gl (2) wremmTe T vfiearrs APl @1 ge amad
wRefl # were &l e o wer | (3) 4Raw vd de 9
T fae® U # AT & S W S ST WRe H
STETT TET I U YT 101 € | (4) 39 mad wRoll |
T At v Y B & Suare (s, p. d. f) # gelact faw
T H AN ST E & | (5) YfSuiendt ot @ wRenfaet @
forr amat welt # arert W @i were Mt T2 e
Ty 2|

S 99 aArdt @ Bid gQ W e fad ARl B
TR A ARORT & s wewa fean e  wife
Y afTad Aoy # —
1. <l & R &7 AR awl B uRA] HYE @
|1 R B 2 |
Tl & i ©d I QO HT EH, FA
Td AT ®1 el B0 ¥ Q9T T E

2.16 T4l P Fogei-e =9 & AR

W IR &1 qEffawor —

IR A Tl B I Suflerd vl gerag i
BT BT F@T B MR G Fr=ferfad 4 A # fawad
o —
2161 S T9 (Noble Gases) — 39 owdl @
URHTILS # TR BIE @ s 9 p SUS YoiqAr W B
2 g1 qIETaH SI (FAISl S @ godgi fawm
ns’np® BTAT 8 | He amqarg & s geragF fawmms

Is* BT 2 |

2.16.2 ufafafer  aerar  wmwrw a9
(Representative or Normal Elements) — g Al
@ URATYSIT H GTRIAH I vl BT & safd arRe
ST YOI WX B | A T <F A dfe 97 g B
(1) s—=ife Twd — S99 oIf~a¥ Foldgi- ns HeTH H
AT 2 | BT n URHIV] & GATSIHAT PIET AT e
T (R o dea Sufierd 2T 8) & Ueiia Hea1 € |



29 qodl & HANSSd] 19 B gelag -1 fa=Imd ns'-2
BATE I (n=1 W7 d%) 39 YR [ A 921 1A @f &
T st aed BRI § S & amad Wt & e ang
AT H Sufterd 2 & (2) p—sclie a9 — 3 arfeew
IO np TEIDT | WRAT B | §1 Al & WA aT BreT
BT Felag - fa=IT nsnp!'* AT E | (n=2 ¥ 6 qP)
SH UGN LA IVA, VA, VIA, VII A 3R 3= af
(He @ arerarl Sehte 1) & oo p—sclic o<d & 2 ol
for amadt Wt & wwew ¥ AT # Rerd 2 #)

2.16.3 HHHAY ©<d (Transition Elements) — 3
Teal @ WATEN W sifdw | uEd aren (Sud
Penultimate) @19 370l S14T & | &9 31f=7 Seragi d
PeTh] H WA & A 5 d—eli® od oY wed 81 24
qoal @1 AErad soiag i A (n-1) d'10 | ns®?
FATE (n=4 W7 d®) | SHISR I B, IVB. VB, VI
B. VIIB. VIIL. I B 3R [I B &% & @<d d—=cild a<d
B € o b amad WRelT & we W6 H s TRl p &A@
Todt @ T SuRerd B0 £

2.16.4 TP HWHAT @<d (Inner Transition
Elements) — 7 oedl & YTAIVRN ¥ SUT=a (3179 o
UEC drelt) 97 g9 SU=d (SUTa W 9Ed drem) S
e AT I A I ) e B ol B ) B e
AT 58 f—eclia dwd ¥ @ed 21 9 acdl P dead
gelag A fa=am ¥ (n=2) £ (n-1) d*' 2 ns? BIAT 2 | (n
=6 TR 7) 39 el @ 2 SifvEt gl g
(i) 4f Sfr (o) (ii) 5¢ 5ot (TRre=mrs)
T ST SR 14—14 oo B & o selag=
A 4 T 5f FeTHi H AT 2 | S Teal Bl 3T Rl
# I T 2 3TeT W ¥ S g |

2,17 I ¥ 3mafefam (Periodicity in Properties) —

(Gaseous) T & FTEIGH B I Serag= & TR
3T i =T g I of o @ forg A St @
M Geedt (lonisation Enthalpy) AT M Srolt
(Ionisation Energy) @84 & | Y& SIaTdA URATY &1
Tl & W UE | ARG geranr o H Fwrem o
HHAT &, VAT Rerfer # =4 M gl 9 uge uem,
feeira, geftr onfy west &1 9T &vd €| o
M (SEE 9 ) —EL s MY 4 ¢ (IE, o 3=
géred)
M* (vaamt ) 2 MY+ e (IE, f&dm
AN deta)
M (gl o) 2, M o+
AT GeTeT)

T URAIY] | e geldg i Jerd @Y o &
a1g g9 YA ¥ SN g YAE @l Hfod g
& T M STTEIT BT YUFHIT ISHA TR § 7
BIHR AT T W BT 8 | &F1a | uaTd! e
3MMATT g8 O @ PRV IIEaH Solde i N A1He &
HER ST el g W 8, BTty GHY Soldgi Bl

g 3 @ fov sifde SHul @) srawredr gl 2
3d:

(IE, qeira

LE.

% IE; < LE.

amafdar —

() ot # — o o # IR I A" P AR TH W
AT Ul & A # B BT 8 i SuR ¥ A
B AN WM R a<dl & golggHE A § ve—ud
BT Jodl ol & ST seldgi= AHaTg s |
X BIAT WAl & | S f wRefi 25 9w #
wroft 25 @ [ A @7 11 A & TG & AT

et & a9 (KJmol )

ATIT ARYT & ATAdi qAT a9 H d<dl & gelagi
o # v e aRad= s w&dm 2 o 598 o
H Al U Fiae uRadd velda =@ 21 i & 39
it af¥ad= &1 & it # smafdar w=1 o 2
SRR fa=ITH & MR W) i iy s
Hffd aRad BT € 59 WK HY o §Y dwl
fafére ot @1 9= fFremgErR & —
2171 3T Gl (lonisation Enthalpy)— U&
I (Neutral), faafia (Isolated), =fa
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gerd @ (Group-I) fgdr @t (Group-I1)
acd | fasrg IE, |dea| fa=rmw IE,
Li | [He]. 2s' | 520 | Be | [He]. 2s* | 899
Na | [Ne]. 3s! | 496 |Mg| [Ne]. 3s2 737
K [Ar]. 4s! 419 | Ca | [Ar]. 4s? 590
Rb | [Kr]. 5s! | 403 | Sr | [Kr]. 5s! | 549
Cs | [Xe]. 6s' | 376 | Ba| [Xe]. 6s' | 503

TE HE A (1A ¥ ga-i1 Frafag 721 2 o
fop Wit 26 & e & —



wrell 260 @f I A @ awal &1 amge+ e
(KJmol™)

ded fo=ama IE,
B 2s2, 2p! 801
Al 352, 3p! 577
Ga 3d10, 452, 4p! 579
In 4d1o, 5s2, Sp! 558
Tl 414 5d10] 652, 6p! 589

AN 26 W W € b amare Wy Ga @i
AT U Al 9 TSl At 8 wafds T1 @1 In 9
PO AT B | SHPT AR TR E TP B WAl & 9= #
HacT 8 T & 3 I A I H Haet 8 Wi
@ gie 21l & wafe Al 9 Ga @ 1= # 10 HwAv o<
firere 18 o<a 81 W €, wamnfaw g 5 e smasr
# 18 WIS @I gig &1 W1 & gy S veredt &1
AT 39T W 31feres =7 oI 2 |

U UHR In T T1 & W 14 =INE THAT
TCdl @ Wred 8¢ 32 wed & W & s At
Ay § 18 WS @ gfE 81 Sl 2 3ie amree uded)
@ W e W 3fE 81 9 # |
(ii) smasf 3 — U arat F wRAN] HHIG & TeH T <l
T M Ul & A4 98 9K § diih TIAT] FHHIS
TG B T U] PT AT HIE A1 GET T2l B ot
AT AL & AT 9 W6l 8, Herasy drerad
Solgeil T A amader @ |/ 9 widl § foray
B eprer # 3l Sl o arazadar uedl & (@il

27)1
wreeft 2.7 ¢ g smad @ owal @ wem smEEA
ddeft (KJmol™?)
ded fa=ma IE,
Li (3) 1s2, 2s! 520
Be (4) 1s2, 2s? 899
B (5) 1s2, 252, 2p! 801
C (6) 1s2, 252, 2p2 1086
N (7) Is2, 252, 2p3 1403
0 (8) ls2, 2s2, 2p* 1410
F (9) Is2, 252, 2ps 1681
Ne (10) 182, 252, 2p® 2080

I RO W FId B £ uem amEd
Ul & A Li W Ne @6 o a9 a1 980 off &
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g =g 59 o9 # g1 smarg € — ARfeaw (Be) ek
qggrad (N) foaa smraa geadt & we aen & 9gd
ittt ¥ | 59T BN U8 § fF Be # W U@ golagi 2¢°
o= | 9 frepTer=T 80T S o U quiged fa=my &,
U UPR N # 9 U@ geragid 2p° = # & e
B 91 fh Ud AEYRT fa=rma €1 89 o 2 i o
a yofufa fawrmat o1 wenfic sfe e 2 ) wrfae
2 fop Ui Rerfer # g1 wert 9 W selag @ ol e &g
Afr ot @) maTadar g |

e = (i) Scoree 91 & fomre waw s wng g
2 ord U AT # et A @ e goied @
A ITId BT 21 (i) &R €7 U Solagid @i
Sepe i famme W @R ot @ o ST g
golael oSl T el €5 W g e Srar &1 a1
T 3MTa # &R et BT S Ut <A B
21 (iii) BH AT USAT drel awa e B ¥
e o ST W Feldg (= TN Hepd & | 3e: &R &Y
arera el € Safd Iepe 19 3= Ifihd £ |
(iv) smar & gead= @are @t ugRy @ @R @H
T USIed] arel o<d NI B & T JMardd a1
Tifer FIER T 2 |

2.17.2 saagld wfEr vetedft (Electron Gain
Enthalpy)—qﬁﬂmﬁiﬁmﬁmﬁ?ﬂ'ﬂm
Y 3TE el § IHS WISl B H Udh goldgei=
S UR A Foll 99 URATY] BT SeIdg 9 el g
(A H) FEaT 8| v geleg @ wite, i seagia
Sire anfe ®1 e gelgg w@fer ugedi (ALH)),

fedira geragl wifer weedt (A H,) anfe gw1 wefifa
o sire 21

Felag A ofdy vy W Saie o i geer
golagia Sired # df ool gaa @1d & wafds ge
golag e Sired H il & Saeyvl 21T & | 31

X(g) + ¢

- X (g) AegH] = TRUHD

X(g) +¢ - X (g) A H, =D
golggld ol et @ AT @ T et
(Dircct) Tl ERT S19 &9 BieA & o/ 38 UNRT
(Indirect) fafr g™7 i 2% =6 1 we@@ ¥ 9
TEFaT I & | 31F O §B &1 aeal Bl Soagid adl &
A4 57d & fore wnef 2.8 & gofar wam €




#l | A H 16 b H Ll b H | g 4, H

H N He 4

li % [0 | F I 4116

N | B[S ETHIE 3 | A 4%

K FE 95 | K | Kk %
[ R | 4 | % R B | X |

G 4% | h 1| oA M| R #
| 28 : {H dEI DI GUH Fodga AT g

amafdar — () of § — IE=TE T T H IR 9
AT B AR O W gerdg i afer voredy & 7T #
2l & a9l e o # HuR W A1 # 3IR S IR uEi]
THE 9 D W TG ULHAVGR PR H gy B
S & e g0 e serdg NG | g% e
ST &, Hertawnd AT Felds 1 AR TATY & ATHS
@ e STRHOT B Il & SfY sclag e W aH
Tl Had BRI B

JUAIE — WA B geldga efer Yded B A
AUET W PH & Hifh 3HD 980 BIC AHR W AT
OIS B W a8T Soidg i Tl TS B W €,
FAHd 3 dlel Selded W ATHG™ Mhyo &
Wi geldg =g ufrador ff @ wvar & e
HaT B ATell Sl H1 A HH B S E |

(i) smad # — wERIGE U@E anad § 9l W S o
N gelde clfer Ul @ 7 ded Wid & adife 9 |
TR W R WA HAG 98 @ WA Afes
AT Fgar & R URATvdT STeTe § @HT BT @l
2 o g+ arer sereg Aife & Awidie s
ST 2, Welvasy AN Feldq = AR UAT] & F1iHE
@ W MFHYUT dg T ® iR gelagi ged W afie
Sl qaq Bl B |

Iarg — (i) IRferam T FIRrM # ns? fa=ma 2 2
ST 3TTCT S[S+1 ATl Seiag i 3od Sl & np Peld ¥
AT E AT g gelagia e 2 Sl @ ey
BIAT 21 (i) ARETOA g BIEnRE H @E gyt famm
np® B @ FHROT goiggie ofer Ueedt & " & B
2 ®ifs g7H gelag™ & 9o | s ardgyel fammy
el Tear Foraw ST winfied |ue Wi €1 (i) S
Tt 7 o g Is* AT ns*np® TR B9 & BRI STH
Solag = T8V TN @1 ughy T8t 2, o 5 saagE
SIS U Al T AT B 2
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2.17.3 WRHEEE AT IrAfe A (Atomic and
Ionic Radius) —

1. TEvdg e — 9eRo: gwAedn S |
DY G 4G DI W E | T AT b AR T
ffeag wra W geae o fiftea ferfy 71 2t 2
3 Y] & IS & g § IRl Felagi-1g Hier &
ol Ff¥ea =81 & wad |

Aol e & e e @ eend §
(i) wewae® e
(ii1) Tevare o
() wewalwie rwur (Covalent Radius) — 3f
a1y # ol T @ <1 WA URHIY] Udhdl HEHdIold de
19 dfer & a1 99 <M1 Tt @ Tt @ 4 @t
o (@ TEE) FT T AR SH TR D OURATY @
WEwdE o & 9eeY BT 2

(ii) =nfcas formm

AT A-A & g 1, = d'*z'* SISl r, = URATY] A I

GEREIN Ca P
dyy =21,

d, , =3 A-A & I TETE

e o H T SHM Tl & URATY] Udd
Hewrad @8 § @ f g SF uvArged @ faegasrorar
T |AE BT AT SE1 A WA $ AEddih
Foremait &1 T, e avard & aeR B 2|
IPA-BT M X, =X, dyp =1, + 1
STEl, r,= URHIY] A 1 WewdAdd B, r, = WA B
@ WeHUTSied 2rear, d, = 39 A-B @ 9 o=,
X, = A A @7 faesreE, X, = WA B @
[EERERGI

afe 3] # WA dwdl @ AT fAd@
fagerreoTe Al 3w &1, Uebel Wewdioid de W e 8
a1 gH & 9 B YAEY T WIAHT (Schomaker
and Stevenson) X1 ey v Fr=fariad w2 @ e
3 B & -
3 A-B @ forg oi@ X, > X, T X, < X,
d, , = r, +,— 009 (X, — X))

S5l r, = URAIY] A @ WEwAwe 2R, oy, =
URAIY] B @1 WERAGd T |
(ii) enfeas f2rear (Metallic Radius) — #nfeds Braan



et & wrATvei & Feen 2§ | g fiea W weg
Frerevy wgfera g € | argeii # uwaRi @ 98 Haad
firvea wiTer® FEarar € o1g Serd § & e
aifcad fiear deEam & ammEaa aifcad B,
Heddse = 9 afte 2l & wifes aeduee
Foromr 3 a1 |1 el @ e WfAd (fused) B E
afes enfoads e 7 ST e Feew w9 W Hafoa B
& | enfeaes o, arexarer Brom 9 &9 B ¥ wife
€T AT | LAY U G W arsedrel ge1 &1 el
3Tfere STeHvT g ¥ AT vEd |

(iii) arsvarer f3rsar (Vander Waals Radius) —
T Tt & AR BT BT Sawen W ] Uh gEN W
qrevarel 96 © BRI el vEd 81 US B oed © o
St B o TR TAT & T @ G

(ii) =vmaE &1 391 (Radius of Anion) — TR
@1 ATHR Ted I IS AN 3 gl efdn 2 Fifd
SO G99 O — (a) 99Tt AT maer | @ B
21 (b) ATETTH BT FAT A&l BaT | (OEE
AR AT OfTEEo 98 W 2 |

3. amafdar — () a9 % — e T § SR | A" oF
U YTy Qe srafee oA Sl @ A 4 gl g
& Iifch armad # i W SR S UY GTerad o ar ag
BT & Siafes TR e & 919 98 W & oy
fRerfer # areram w9 arel e 9 AifdE s
@AM gEal ST 2|

AYATE — HHHYT TAT JTING HeBH Tl DI TR
Eraar @ Wi # arftie e 81 g wifd 21 ol &
farmarart # uxaTY] W@ & qe & Wi §9H S arel Y
Folag e MY @ Sl # 9¥d § waidh A ande

T BT 3TN A grsvare FIed] FEar ¢ | arseard
f2roem &1 79 e B ° afed g & (R 27)

HeHuTae B % o

fra 2.7 : FANA URETY] @ wEHATA® qAT
areare e
2. smufe Brear — amge SerdlE gemoEl gwn
WATSHHAT P H Selaei= AN 3120ar T80 d o
AT | 2k Fopeit AR T 2R S WaATSIhaT Bre
BT QT Y 31251 Tv7 foh IQ gerag = &l ween
ff Fvar 81 WY UE O e 9 ofte saagE
TANTER TARME 96T & S4fE UF a7 U o A
Selde T B XS SRoma a1l 2 |
(i) e=ras @1 f3=ar (Radius of Cation) — #HIH
@1 SMER Wad SGH Sard GAY] 4 BIel 8l &
PN TN T UR — (a) UHTET AT T SMMeeT 3 i
Erel 21 (b) ATEIROT: GTaIe HIe a7 & 9 2 | ()
I Feldg =1 gfredor o4 & 9Tar 2 |
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Tl TATAR Sl &1 o Y87 2 | Ut feerfey # areras wre
F SOEEEl W E T B SN B — (a) 964 Y
AMASTT AT & HRO ATHGE MHY g6 AT I
qifve & fAwe @xar &1 (b) HioR @& d- 3erEr -
gordeie Wil URE & seidciEl ®f uiieiia e € 3
T MY BT AT # E UhdY IR B ©
Ferag = Pl IRIER (Shield) Twd & 2w 32 Tfaw
SR a i

9 YR ¥ g1 faudia e U g &1 ufasdfed &
o0 & 3% s e &1 " i Rer 87 o
(Fer 2.8) 1

1. WRGR STEE 758 S0E - 5@ @& Qe TRt
FOT B IIHAY] FE |

2. WY — fHd o @ wwe QUi @ ged ue



10.

1.

12,

13.

14.

15.

16

A TS o Sfeed 7 TS AT |

AT & AR — geldgid, WeH, =g |

e — @vs # e T U= T S i
UIE 9o J[gHE & 9Hg & ®©9 7 faeme g 8
FaIveH H&AE — Pl Seragie ®f aNaIiad d
@ feTT SHe! ol & FveIdd A | AR F@arveH
@i — (@) T (n) — AFR P USIH (@)
Feiely (7) — wetar 97 aNafeT @1 UEEE (W) gEdE
(m) — Bfed e & were @ sfafowms @& gesta
() TP (s) — Selag =l BT AU 31eT U THIT DI
faem @1 ueA|

QYATY SHFi® — ORATY # WIS a1 golagiAl @l
S |

TEIAT W@ = AT H WIS + RIS &) Ha |
THRIE — TRATRT & TR HHIE WA
TEEE G e A |

WHARS — TRATVRT & TR e i o ga
TRAF W WA |

WHRG TP — URATYSI & U] e o= =
TAT ST BT E=T T |

sifwars; g — T § goagl & 999,
T §F Soll & WA 7|

(@1) uT=elt @1 avaey A (3) gve & AW (W)
(n+/) @1 W (3) rEYNT @ QUG IuE
Bl T |

AT Sl BT B 3§ SR — YR SR BRI
T ISV, Wil @ e, TEal © SeaRaed,
eIl @7 v R @ e gante #

E s L e s ) s PO o M O 1 A Bz o e
Hiael anfe |

ImgfE mad fram — Aee g7 ufurfed, aear
@ 7T TP GRATY] RIS B A Bl T B E |

AT Jrad |l — sad ARl o7 o (€H)
w0 e | dfoat snad iR srcore SeakR @
2T 3R o o<a Solag =i =y & amaN ™
arafierd & €|

awdl & YR — (i) S A9 (i) gfaEEr ar
A T — (a) s— i aed (b) p— i e (i)
A T (d—elfd aea) (iv) TR HhAv aed
(f—cttep =) |
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17. it ¥ smafdfar — Tt @1 erawen # 39 saaga
el @1 wiEe aRade fras g9 i #§ 6
wiw aftadT |

sl ueE

TEfTS U -
1. ifye H wor g 8 —

(21) gelag @ Ui

(@) SeragH, UeH a S

(W) =EHE a ueH

(<) gelagi= @ =g
2. =EHE B E —

(ar) et (@) somafia

(W) SeriE (@) ®I13 ga 72
3. TP d SUBE H DI B G B T —

(@) o (a) ufar

(w) =™ @ =

4, wEeene e B E —
(31) Ut @ W
(d) TR H
(W) =t @ e o
(=) I fareiierdr #
5. armad gl @ < B0 H ® —
(a1) 8 &iforer dfaar @ 7 SeakR Wi SR
(@) 7 &iforer dferat @ 7 Seakr W 2wt
(w) 7 &fao dfdaen a 18 Searr WA AR
(%) 8 &iftror dftrean @ & eateR wwy ST
6. SIEIE 3MMad ARl ¥ T<al &I @raferd fdar T
s
(31) F%d s H
(@) T I #
() &< qvHIY] S H
(&) @i aviwren & @9 #
7. T=faRag % 9 foaer eR 999 991 e 8 —
(a) Li* (@) F
(W) Ne @ 0
8. M WM TR G ReE ATt Od 9 Selag it
o= & —
(a1) 1s2 2s? (@) 1s2. 28 2p*
(W) 1s>. 25 2p' (@) 1s. 252 2p°



afq dgERIE oS -

9.

10.
11.
12.
13.

gelagie, Wit a g @ wiie T e ferfay |
TRATY] FHHIG D R forRay |
=faersita e e &7

TREd T & Wew B T BEd 87

WY ATEY & AN A0 BT arel T RIT HEahd 87

ClETIRITHD U™ —

14,
15,
16.

17.

18.

el T Perh H e forfay |

T amad & @ad 8 aw 2 | W B |
ST @1 fEiia gelas = awyal & 419 SRS
BId1 8 | WHEISY |

UM 3R AW @1 et AR ¥ Ugitam
T AR H gl MfEe el 8 | T B |
Aifeam +1 sitadiavor sraven veldfa s 8, +2
T | HEEy |
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BERIC Rt

19.
20.

21,
22.

23.

24,

Faroes Tt @ afawar qoe B |

UTHTY] defnt @ MR 4 siffamma @1 avib
P |

A H A4S P ARl Selag [ @ [aawol 6l HHersy |
M armad fraw w27 amad WO & o
TR T qU HITC | $H FROT | T a7
gzarodia e &1 g sxd gy suae! uHia
TR ATl BRE TAT THH! AT BN TSRV |
T a=a @7 goldgia ofer Uoed ¥ emT @
HHEA &° SHG] YHIAT &Y dTel HINE o201 SH!
mafiar TS |

STAYHTAT

1.9 2. (&) 3@ 4 5 @& 6 7@
8. (W)



3eYTI—3
Tafee  ITEe
CHEMICAL BOND

FEIle ¥ 9N A 9Tl Y&d o, ©49 U9 i
T a1 fafeT weR & ol ® fades 9 B &1 S
i} @l Blgdy 4 7T U W= 9] & ©Y9 § 981 8
Fad & | A TRAr] [ o 9T 99E @ w9 A 9 9w
2 forg o] wed 81 3 ARl | U A1 fafe= geR &
TRATY] AT ST 3T H T G¥R ¥ U el g 9O V&
2, o wemafaes ey @ & | aropet 7 fafi= el &
TATY] ST 3 S8l T | 9 81 2 | 3 T
AT 3R H 9T FUTSd &aT & R 9Y O[S Y& B |

TR TRATI) AT ST BT FATAT B D AT
I WDl HEdTdl & | U2l el aed @l Hareiehdr
ETSQIoT TRATY &1 98 AT A1 il off S 99 <
@ U@ AT 3 WIEE Bl € | o H,0 # sifaiie @
FATAEaT &1 & i ATFEITT B T IRAT] BTERIor
& <1 WwHIRll | WA e wEm 8| 39l e CCl, |
B B TATABT 4 & T FANI BT HATABAT Up & |
TR 37Y] ST W 31ferd IR B @1 WA Bl |
foras forw a8 fafi=t yer & sy araT | 3% ufvam
& IR HrdfAS b (CH,. C,H,. C,H,) i B &1
HTARET STAT—37eT BT AfeY O aed # 3 ¥
it # B BT HaTowar 4 €1 26l E| 9] 9 F
ATTR U¥ -3l Uelid 8 dTell Farsidhd &l
FoaItTE g & SR TR Hell—Hift A S Jdhar
gl
3.1 9IIGHdl &1 sdacife fRgra
(Electronic Theory of Valency)

T 1916 ¥ B U9 G54 7 Felag {1 @ TR
TN AW WAl &I dd FITd IR Hech Gararehdl
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@ Felggitie g & wfamfad foan | 59 frgra &
STTER —

1. fHET UTHTY] & aTEd BIET § QUNLIT Foidgd SHG
[ATS! Feldg (- DB & |

2. YRHTY] & Tl et A Siferdndd 16 Serdgi wHied
& W 2 | wft 9] eroe aTer werent W Seragiar &1
ared qui B BT YA Hed 2 iR gwa forg @ il
wEd | 29 ared W (Octet Rule) T80 €|

3. Tl & oA ar e frAferRad e W quf e & —
(31) eI T PR —

Na — Na +e¢
2.8.1) (2.8

(8) SOrEEHT TEOT AR —
F +e — F
2.7 (2.98)

() BT aeATORHl @ WA Selag Al T AHIA ATEE W —

:CL+ °Cl: »

(&) TR & gl T T &l URATR @ He WA

mf

:éﬁ“ﬁ:—»
4. Tt o T TRAT] R ORATY o el fTe geldgie
1 G-I Bl & U1 AT Bl &, 98 Y aed Bl
HATSIRdT HETdl § |
5. affsFa (Spe) 9 He. Ne. Ar. Kr. Xe Ud Rn & 91&1
e § oS g B € (He W 2) | gwforw 3=
Folag = AN, TEI - AT A= B DI Igiel el
BT 2 | ¥ BT 39 A B erfiha A S IR dEd
g1




3.2 ACH FFF (Octet Rule)

qTe] HeThl W 8 U &4 Solacid Bld & | ¥ a<d d1el Heledl
# AR Seidg T B M| # YR S 3T
=M T e @1 WA B © | HaAradndr derd! A
TS Trde(d & Fa=ITH U 9T 81 3T 2 €|
IeH a @& Ivarg ¢d siAai (Exceptions and
Deficiencies of Octet Rule) — < i & suR
wt e & e gAY @ arel eIl | 8 Feragi
ST AHdl 21 U0 ggd o el 9 an e @ R
URATISI & dTET deThi W 8 W H AT STfed Ieiagia e
g1 < & 9 fow & svare 8

1. STq0f STe® — 9 < fE qTET Fereh H 2 AT 3 F
FoTael 9T W & el Wewdrohdl RT 319 3[<d
ol gl # el BT 2 fihe o7 9 verly difie e €
ey & ford BF, | 4R OvA] & qrel el § 3
TAGE 2 | YT AU 3 Terdgil 1 A A TR
QRHTIHT @ W12l &Y BF, 377 4I1d1 & | 9RormEasy B,
H QNI & a1el del H badl 6 elagi| & & 3l ared
ot T8 B

F. 4B +Fio ﬁeﬁﬁ
.. +. .o <D
‘F! @
g1 UbR BeCl, Ud LiCl % 9 Be Ud Li &I 3<d

AT E |
Li, +Cl: -
:Cl+ Be-+ *Cl: —

2. faww solaga H@&T 9 AV — 9 UPR & a7
1 #tfires fot saagHl @ den v gl 8 )| o
[T URATY] 3 (2 Bl U1 el Y UTd 2 | IS
& fou — ArEgio @ sifedrzs 19 NO. NO,

3. ICH BT TAR — $B A § dkg wE §
I PT TAR &1 WA € | FAY GV T<d T aTed B
#3113 W aTferep Ferdgi T Webd € | O PCL, T SF
aropail ¥ BRI gd Hewy aeATel @ drel ®Et # 10
ud 12 Tedg A B &
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(D) l
@w@ ar cl—p” “
DO

F

4. ¥ fem aegee 4T @) sifrgar o1 e 2, oveg
ITATERY H FHY Iepre 4 ATFAToH Td Ue3iie & |l
TANAT BIebx B AT AT Al Tl €1 O XeF,.
KrF,. XeOF, afe |

5. 39 fmTa 9 o a1 it @ sy & an # uar
FET T 2 |

33 VNRA® AET & BN

(Types of Chemical Bonds)
MG HAR H ART o aTel IRETREi @
goragiAl B qAfdawer 4 fafrf g 8 wwhar & S fe
Frferfiaa & —

1 AT TTaer

2 HEHTIGH 3TeeT

3. I TEAAIIS IATEET
4. efTfeads aTTEer

3.3.1 MA@ 3EEr (Tonic Bond) — 37<d o
T T4 PIg AT AT WATS geldg i1 BT N bl
& alerdT WHISThal FeThi § Seldai WSO Har & df
AL o fdgld od (EFRIA) vd 20T faed e (o)
g9 W 2 | 9 Ul # /@ a1 = fH T e
%1 T BT S Ted @ deld waretda (Electro valency)
@Ed B | 9 BN 9 € T NI B Solagid
o= e S 91 & ) goiagife fasma
@ WEFE B OO ¥ | 9 YRR g9 S Ud SR
TR AR BIFN e Igd 9 ERT WER g8 3
379 T 10T R & | Fadie e st & W e
T[T SMHYY Gt Pl JARIE AT I AP ATl Fed
& | R et ar srogeli # e arder SuRerd vedr & 9




s o1 Sgd Hated dife W e FEd 2| o
NaCl. MgCl, anfe |
1. wifem FarTEe & fAmiT —

Na — Na +¢

2.8.1) (2.8)

Cl+e — CI

(2.8.7) (2.8.8)

Na"+ClI- - Na"CI”
I YHR 9 IS Aifie F1 Ao g 2 a1 v
TRATY] ERT BTG T Sefag = @ Heel SHY URATY] §RT
YEv] fdl T Seldgie 9 T @ ey B 8 | o 39
yhR A a1op dera SeriE BT §
2. #ft9fiem FarEs @1 FEvr -

Mg — Mg +2¢

(2.8.2) (2.8)

Cl+e — CI

(2.8.7) (2.8.8)

Mg?* +2Cl° — CI-Mg" Cl-a1 MgCl,
29 Wiz # FIREs oA < Seiag i @ 3N Mg
A o7 T dvar € 9 ST FANTSS Al & Tl
AT STl TN MgCl, 370 &1 FrHior el & |
I o 9T (IA SR [IA) 1 OR[GO < (VIA
3R VIIA) 3 gerag= & qol SeHm=eer 3 o9rE o
FOIT g9d &, Ridd aned gol Bl 2| g9 UhR 4
fomdra amafira emae Rer dga e 9t | T
st it & i e

st el & e -

1. Aifve saven @ 9ERUE: smfae W@fe s
RN # B & Fdifh 9 ReR Igd SN 9d g1
T T sraven H Haferd B Yed © fory e
SITeid FEd £ |

2. WeHl® IR FaYHID - amafe d@ifel § e
AT T & 9/ vad ReR Jeqd omwdoT aa
BIAT 2 | 39 9ael defl @l e & fore arfére St &1
AMTRAHAT ST & | 31 376 Al Sod 8d &
qROTREET FaeAin W ST B 2 |

3. facdgan - 3 dife i faama! S H,0. NH,
wd HF afe # fackr g1 8| wafd sedr faammt
S CCl,. CHCL, wd C H, anfe 7 aifdeia g 2|

4. dea Framar : smafie difet 1 dafea srawen
# 3 faeae § arae famro & ford wd= g1 oa @
9 BRI SFE ARE G &1 Hare dd B |

5. WX ygfa : oma® @fe WR e g afe
ZIfTeF 9 9TET 961 AR A & 41 JATET @l Uh
TR T WA B S I B qeR s S #
3R WHIA Mg UTe—uTd 37 O & | o 9
e APy B & DR WS MR BT A1 B |

6. smafye afifpa - faoda smafig emEl @
T SFHYVT B FROT RIS iffmand agad e
3 B & | g aretive st @y 21
S — AgNO, +NaCl — AgCl+NaNO,

7. gATEIEar R wAgGfaear - amafie difte
AT R el & § | G50 3 M A
B FAM YHR BT fhved ST B & | 59 0 B
T e (Isomorphism) F&d & | WSeiagHd
STTAT ATl Al # & @ o7 Ty S €1 o
NaF Td MgO AAEfas 2|

3.3.2 Hwatei®s 3me" (Covalent Bond) — ST 9AF
AT ST TA SR FevTal alel IRATVRIT & el Soldgi
BT MEF-Ye &1 8 Uhar & a1 A T 37w i
G AT T & Ud QAT GRAT] FAFE A Bl AT
3R e 31 T HgRT W 2l gea A aaen £ {5 3
URHTY] URER Seldg i 1 AT PP ST AT g
T E | SN GhN SIS T T e Selag = g
ST AR @ |1 =7 SI1er & | $9 UaR a1 AR
& WY goldgl b IS W 941 dE Wedalie de
HEATdl & a1 39 a¥8 ¥ a4 difE geddieie difitd
FEam & | bl a7 & g1 e & fore 2w argftea
FAILI B W BT IH °7d B HEHArIHdl HEd © |
oY e & e fwfor # Saa WaEeEa s @
Telag= & A o €| F g A fog g 9 welia
fopan 2 | a8 g WRET & A W SIET Wil # | O
(@7) ETEEIOE A (H,): EREOA & YAS URATY H
HI U Terag i Sl &1 31 STEgrer IRATRT & A
TS SATEI T T 0T B4 8 | 39 USN 31 EEgo
xAT] mean S i Eiferam SRfT vy waen
T Y Il & | BTSSR &) Wearedal U 8l & |

He+e H — @@

BEEH & 31 =AY
(@) @I 31 (CL): TN URAIY o FaTSIadl Bler
¥ 7 gelagi= B & | T fam urd @y @ fore uein
FeAINIT URHTY] 3701 Qeh—Ueh FeldgiiT b1 WM el & |



Cl++Cl >

gl WHR 0,, N, NH,, H,0, CH,, C,H, T C,H, &
gelagifra wvamd e < o —

i

INE er-.‘s‘e (O
@E’B (HXH)
e o T

ufifeens

Hegdas diffal & o1 —

1. #ifae sraeen - gegdee difie FERT 99w
urer: R sraRen el g9 & w9 H 8 8| gdd
et # URER MO U HA BN B SR A
Amafaes AT & AT & WA GH-UT 8 Ed
2| fafre W= & v B Asaared die a
Y] 3 B0 & | WY B, fferpieaiss anfe |

. TeAl® Ud dayie - geNdcie Aife & A
el arevaTe 91 SURed Y&l 8 | 39 BRI §d
Teleics Td daerie 7 B & i arevdre et
P Sl b1 TS I HET ST drel off 9ahdl 2 |

. AT IrA@ar : F ARIROM: Wferd d faer arawen
# ¥ fogd & qaner® B0 § Fife fgd aw @
vaiE @ @ ol S Smae sierar el W
FFaRAT W TE U A 2 |

. Taekar . wewaE At g famet § o9
CCl,. CHCl, wd C,H, anfe # faera & € g
gJd1a faemaei SiRi H,0. NH, anfe # sifaera & 1

B 620 O 1 - L a2l £ 1
arfafrand anfvess srfirfsrand g & urr el oifa &
TR BT © | § SAfsarall # qremerd: a7 favd
BIAT & AT 3T g T W a7 I Bel 2
fur: i

CH,+Cl, > CH,Cl+HCI
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HHIGUAdT © HeHarsid A= & faeers g9 &
BT EHATSAS BIF & BRUT TeGATAw ATl 7
e weraRaar @ e Ed 2

6.

gRad=efie waiw@ar (Variable Valency) — afe
HIE q7d Ud Y AfeId Weddradedl Jaied &edl § dai
¥ wEHITEal B dRadTeie Hedsedr dEd 2 |
ST BRI PCL, d PCL, A 9=mar €, a8l BrpRy
+3, +5 EHAISTHAT Hefi Fll & | T ¥R SF . SF,
H GABY 44, +6 AEHAThar weiiida o 2|
aRET HewTaIhd @ AT TR 6 IR/ Aifir!
@ O & WET @R BT T Ahal 8 | O —

1. arareRY # PCI 9T Sirm & =g NCl =78l aran
ST & Fifeh R H d derds g e 8 e
qE +5 WATAHTT ST & | AESTor # d FeTd e
M W 98 +3 WATwihdr g g

CCl, STef # eIl Yedr & aeg SiCl, Sfel # ¢ S
2| T UGE BRI Si W Gl d BEF B
IUCETAT BT TAT ST STETHaH Faroidhar 6 BidT
21 R SiCl, T @ vt ¥ SAfiRa st aerr
& ot 511 & a9y SiCl, 3 3 &= HCl a1 &1
EnES!

3.3.3 99 wsadloie 3" (Coordinate Bond) —
TY EHAATOIE AT & HATT H AT o arel TRATIRIT
# WIS B Seidg T T ddel U GRAT BT fEAT wer
21 Sl SR g <1 & I ST WA FE 8 3R S
LT Sofdg (A g TEVT Bl &, 99 TRl IRAV] FEd
&1 o SUUEHASIS ey B U BN AE gd
afeer 1 dEd 8 | 9 WEHA® 99 U IR N1 wefdfa
sl o) O e e B e e e e B B

URATY] T TR BT T |

A . + B = A:Bd A —-B
ST URATY] WTET ORAI

s

1. 3N 319] ¢ 3l 31v] § <1 2ffie g <
WEHAISTD ST ¥ S ¥ed € Tl b SAfeiTor TRATg
I HEHATId SMEE | ST &l £ |

o)+ ()~ )

JO0=0-0



2, AIggH sffedrge @ N,O 4 F RIS
eI 3T ¥ e YEd & qT AR &7 ywnr]
U AEgo W TU AEHATAS 3T IR T IE & |

UPRORIED)

I N=N-=>0
3. amMifEw amaa (NH,) ¢

H o=

H 71 H
H:N: +1 »|H N:H|= H-N-H
H H Bll
SuHEHdve Afel & T —

1. eHid T4 dauHid : ST TEddAee AfHl &
s Ud gaelic SMRIIH Aifie] ¥ & Ud deqdild
AT W 3TIE B 2 | W WF HRYT 39 TEwaIold
3ifirent & xRN UR Siifies arder w1 g 2

2. "ATelehdl  SUFsdATad AR & faeras # sme
TEF BT & | o1 319 faer fagd & darers B9 2|
3. faomar - 4 9@ # afdew B9 & wals awmm
foemet # faer B 21

4. GHTGYA : 39 HERIoTd MTae arel Afs HevurTs
AT BT IR [IUHE B 2 | 3T FAGIIT ST 8 |

3.3.4 enftas aEEr (Metallic Bonds) — efcas
3T T FehTR 1 IR aee § 1 o enfoge o<al
@ 33 & e U AT E | A2 ST Seh! fafine o7
WaTH HYd § | cfeb stenfeads axdi & 319l & 44 g8
# O olag i DI GIgat B g | e BT Smaw
TYART fa1T ST € 61 99 316 &1 eifcads 3ee dad
glmmsﬁzﬁmmmﬁﬁwmsﬁm”
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QOOOL
GEODQ
010]0]0-0.

T HAd geidg i dRadidd 3T T 81 WA & a
Tg & A TFRE W uRafdd 8 9 § | 59 ey &
HOT & enrgett & fafdre o g & o -

1, €I TET G (malleable) B1d 2 2erd g7@1 U
faftre anepftr wem= &1 W W #)

2. egall ® Wi R TR TR S G 8 rerid 3
= (ductile) T IO 91T FTAT £ |

3. 3 fagd & garasd B & |

qewaqel fawg
1. 3N ¥ URATIRI & A YT S dTel 6N e Bl
NS A HEd B | IS A & BRI
T VR Tae TRATRIT F G | AE R
T ST 2 |
febeit Trea T uRAIY] IR U & Rl A gldgia
BT AMEH—TE FRa1 & ferar fora geragr gt
gl
HATSTRA] BT Foldgi-d g Ja9erd ®idd U
g9 A faar o o gaR @9 @1 i srew e
F AR YR BT & T Uedd YL o1 ATl
PEIH! H Q1S FeAFGT U B fipead T 19
& e faarg 59 fa=r urd @vd 2
BE,, BeCl,, AICL,, PCL,, SF,, FeCl, @ MnCl,
L3t # T I @1 el T2l BIal © |
5. NaF td MgO wafad 26 & | Imafe g g
Y W TR UHR & 8ld & | sl s, weHicie
STTEY, S AEWATSd SMEe T4 enfeads 3reeT |
S UF URAY] & GAMS FeTdl | o1 AT IR
S TIN YA IR Ui RG89 8§
T €T G SR 990 © | S99 S1TE &1 RIS
3Tl pEd 2 |

o



7. O ATIE H HIRT B lel IRATY] U g b e
1 97 A FelagT gl S AT FRP ATET aT
2 U HEHArId e FEd © |

T AT # AT o1 el TRATRA H B8 G IR
A= & 70 Ferag = gl $I RIFTANG $edl & df
9 YR 9 HTGE Bl Y AEHAISID ATGEl HEd & |
13RI @ He ST H Gl § o golag i Bl
et & 9ga W SRl gRT amow # 9w e
T E A I T B eTfcads amdel HEd B |

el g

TS FE -
. BRI T g2 A WATSHdT & Sddgiie Mg
fore o ¥ faar —

(37) 1906 @) 1910
(W) 1916 (@) 1920
2. T ORI & I Pl H IUNRT Soidgi SHd
AT SFg A HEANT & —
(a1) 7T (@) am=
(®) arafe (@) SurE Y

(73}

AT 319] ¥ 377ae] 941 § WH geide =1 ol @y
-

(37) 2 @ 3

() 4 ()6

FraferRaa # W fow o1 3 areds &1 {479 dn] 181
ST —

(37) H,0 (@) BF,
(%) CH, (=) CHC,
5. Frafafed 4 9 wedae® 0fes & -
(@) a0 @) KCl
() Na,$ (@) H,
6. g A B- @ﬁamaﬁﬁ%ﬁtrsﬁ%—
(@) gdra @) aregdr
(W) AEHS (E)GWW
7. STARTE STE # RN A7 T2 {6 T Solagid al
=T B FEd E —
1) A TSI (@) = faegga aw
(W) I arerear (@) wEdaTSTEHaT

N,O &9 # SuRerd amqei & ghr & —
()Wmﬁ?ﬁ
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9, FHZclagii=e smaet ared A o § g gE &
T E & —

(a1) IR IS (@) wEdas
(W) SUMEHISS (@) S
10. afE ®TE a7 U A 31 wewaTerear wefid &var
2 d 39 JEdureiedl & HEd § —
(31) uRacTeiier St
(@) TETRf
(W) HTSTET
() STRRE # U FIS T
AfqeTeeRISTe oe —

11, uftaeFrefieT wedaradar o TRATT @iy |
12. 39 HEGATOId ATEET I GRATYT STy |
13. MgF, &1 getdgi-d 3= fafay |

14, U Wesiaeid A & < Sarever A |
15. H,0 Td C H, #I geragiiie e o |

CTERRTHP HIT —

16. 3= 1 fem a1 &7

17. fR[e FaTSear U wEwaradal 9 A w1 gHEr
g7

18. 31 & TR | AT T AHAA &7

19, o7& gdIa 3MTdel W 39 FAT FHI &7

[BERZ LG b E S

20. HANEA & Todgie g @ RR JEe
HAATSY?

21, FF I ORI & IO I g FHARY b

o PR ¥ areds fUH & argdre €7

HARY —

(i) Iga warRs WE G quT gEHared

TS TS B & |

(ii) =T HaTSIE AfE 5o § Grea W At 8

Smd €

(i) HCl # wedaiste amde g g o amafaa &

T &

22.

FTIHATAT
2@ 3@ 4@ 5@ 6 @) 7 @)
g. (31) 10. (31)

i)

1
8. (|)



JCATT—4
Yereg ofifepard vd smafve |9
REDOX REACTIONS AND IONIC EQUILIBRIUM

TR ST H SifeRiTeRReT U eraer 1 R,
TR STIT, Sffeiia<oT 714, RIa amae Rigr,
ST | ¥ AT, SF—eTR 9 ARFAE STeRRo,
AR B e, T F1 S TOEwd, T
IR TS YU, FHITIT WHIG &l Sieds &l |

ot Rfare
(Redox Reactions)

werelf @1 Ud gy # 9Radd s g @t
fafsraall R BT & | ST U Heed ol g velad
ftfrard €| e swam B fasm, o fasm,
e &1 | grar € | vSied (Redox) &g, (3rderd=)
Reduction & Red T Oxidation (3ffRiiRRoT) & Ox ¥
ey 997 &1 ard Yetea s 7 affeiiee a
ae a1 arfafrad wftafera &) vStew sfafwamei
& favga vd gee 519 & forg sifaxdia=or ud smea

& g B SR ATaead ¢ |

4.1

4.1.1 difediavy 19 399as g (Theory of
Oxidation and Reduction)

SHTEAIEROT U SUEde &) TIHRIT SRl &
AR TS AR T AIau Feferiad den o
sttt @ wHeme @ fog vy R ™ -
YT (Oxidation) — ifedTHRO 98 TS
arfiferar & R el gt & — (@) sifeio™ &
RN =21, 31era (4) fagga woft o< @ g &1 |AT
T (¥) Eggia &1 s g1, e (2) o fag
T<d AT qAF BT [Fpre 81| Iarswomef —
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(a1) sffefo @1 AT —
(i) 9g & S W) <l $1 Sifeargsl § gRadE—
C+0,— CO, @& FT CO,H aifadiao)
2Mg + 0, — 2 MgO (=R &1 MO # siferiieeo)
S+ 0, > SO, (WeHY BT SO, # JAfaRiTBIT)
(i) TgEvSHId SiTefio &1 e —
2HNO,+0,— 2HNO,(HNO, &1 HNO, # 3iferiior)
qEEd e ATSfe® e
CH,CHO + %20, — CH,COOH (T2 ®1 TeHE®
areet # affafrneor)
(i) 39 wrEal 9 SR 9 e —
Na,S0, +H,0, —»Na,$0, + H,0 (Na,S0, (Wifezm
HHIFE) Bl Na, SO, # siferdreneon)
@) =o1 faeph a9 ar q@e & WA —
2Fe+3F,—2FeF, (Fe @ FcF, (bR& FiRTgs) H
affaiTaon)
(@) sggoN @ e —
H,S + Cl, > S + 2 HCI (H,S & S # aifaiia=m)
4HCI + MnO, — MnCl, + Cl, + 2 H,0 (HCl #1 Cl,
7 affafiaem)
(8) o= foaerch o9 @1 @@ & FrepraT —
2 Hg,Cl, —  2HgCl, + 2Hg
(ARAYRE FEARIgS) (AR FANITS)
(Hg,Cl, &1 HgCl, # sifaxfiazor)
2 KL+ Cl, — 1, + 2 KCI ("r2férm smarsgs (K1) &1
1, # aiferdieon)
2 K,MnO, + Cl, —» 2 KMnO, + 2 KCl
(Wreferm #=e) (arefirem ueire)
(K,MnO, @ KMnO, ¥ sffaimp)




g (Reduction) — =4 g8 Afafpar 2, R
Toref Tatef ¥ (1) BTEQIS BT WANT BT E, Sdr (4)
o faeelt oca a1 qerd BT WA BT 8, e (W)
SiTeRITT o1 fpras g1er 8, arerar (1) #vr fargdl d
T IAS BT BT BT 2
gerseomef —
(31) sIEgIvH @ "I —
Cl, + H, — 2 HCI(Cl, @1 HCI ¥ 3(qea)
N,+3H, —» 2 NH, (N, @ NH, (@) # sre=r)
C,H, + H, — C,H, (W= &I 1e=  a=a)
@) =7 faeht a<g ar q@a @ HIEr -
|2+Hg — Hgl,
(RS ATTEEE)
(Er fagd a<d Hg & 1, 9 90T & &Rv)
CuCl, + Cu — Cu,Cl,
CRIECICRINES) (I FANTES)
(e fage ava Cu @ WAF ¥ CuCl, 1 Cu,Cl, #
SR
(@) sifedto &1 e —
CuO +H, — Cu+ H,0 (Cu0 &1 Cu # 3T=ra)
H,0 + C — CO+H,H,0 & H, ¥ amw=rH)
(A1) (T TN Plh) (ATT TR )
2 HeO 4, 2Hg + O,

(e sifaaEs)
(HgO ¥ sifaefio & frepra= | Hg # arged=)
(8) ==v1 fagdl a9 @1 Yoo &1 Frpraa —
2 HegCl, + SnCl, - Hg,Cl, + SnCl,
(RRRF FARES) (TR FARTES)
(HgCl, % 5o fagget #eieb C1- & febra 4 Hg,Cl, 4
TR
2FeCl; + H,S — 2FeCl, + 2HCI
(bR® ) (hT FARTES)
(FeCl, ¥ =01 faefeit Yot Cl- & Fepres 9 FeCl, ¥
3TYRIA)
e — 1, SURTEd W AMfEast b ey dd S U
9 910 &1 ST & ol & o affedraeer (Oxidation)
g rae@H (Reduction) THIN |I—HM 9fed &1 & |
zHfery a6 forg ¥Efaw (Redox) o o |
gereeomef —

+ S

2 Mg+ 0, —2 MgO
v aifvfshar § aifedo= & a1 99 89 &
TR FIREE (Mg) @ SfFIERT 81 8T § e

et sffadier (0,) @ steae of 81 W1 8, wife
Y AR aw F=Nfrm (Mg) &1 |aFT 21 381 & |
2. YEteq st 4 a8 verel Rraer st 2T &
8 AYATIF (Reductant) & w9 H deIr 98 uare] forsdsT
TR BIGT E, 98 ARG (Oxidant) & &7 # w1
BT B | SR SEER § O, HHRATHRS § del Mg
AP B |

492 sﬁ?ﬂ‘f_vﬁ'ﬂ TR (Electronic Concept)—
TI INRNEROT UG 9= T URFRETT STaRRoT
et W W 2 g e it & forg fga sweotar
& WIEAITHIYdd ATHANT ¥ BT ST Ul = &
ey fresrel wed €1
grevvmef —
(1) 2 Na+ H, — 2 NaH.
(i) 0, + 2 F, > 2 OF,

AT (i) ¥ Na @0 sifefiene s & wate 18
BIESO ¥ HART &Il 8, SHDI IRV EEEuH &I
eI oraT Na 9 3iffid &9 &, o1 Na &1 aiffid
TereIer =it Tl H, 0 HORT o Tel<amey Seeh! Sifaeieror
BIAT 2 | 31 UBN FNA B forga o sifefior o
afires B & wrvr aiffan (i) 7 T @ aftedos
X AT & SURT 4T 319 BT & | S9fry it
TY U= B ANFE w9 H URENg ded & fow
Fode T araRTeon €1 TR | AE it ud e
DI Ik Hehed T AT HEAT 2 | Feldg A1 SeRIRoT
Sifaefipor g e & geldgla @ R g Ugv &
wYq % gftefa e & —
fefiaReT (Oxidation) — SdEAH™ SIGUR &
IR TR AT a8 aifafspar 8, fwd 318 aere!
(TXATY], 319] AT SMIH) UF AT Uh U Afd sedanid
T ¥, R S o # gf B 9 &
A H HHT 81 ST B |
(i) URHIY BRI SIdg A &l YRR —

Na — Na' + e, Mg — Mg* + 2¢,

Al 5 APFY + 3¢
(ii) 39 ERT A BT G —

H O, - 2H + 0, + 2¢

(Hgd2 &1 31 SEFETT TR 0, ¥ aiferRiTeeon)

HS - 2H" + § + 2¢

(H,S @12 ¢ @ gR S ¥ aiferiicuon)
(iii) SR ST Sefdgid URENT &9 o999 § gfe —

Fe** > Fe’*+ e. Sn* —» Snt+2e.




Hg,>” — 2Hg¥ + 2e
(iv) FEUIIE 1T Soidgid &l URENT # Foaer |
FE —

27 - I,+2¢. MnO] —MnOj +¢ .
28,05 —  S,07 +2
(emaTHehe)  (EgTeme)

[Fe (CN)J* — [Fe (CN)J* +e
(GRMETTTSS) (BRETTSS)
39aud (Reduction) — Sldg AT JTCRIROT & AR
R FTEIE a8 Al 2, R @1E el (GRET, 8
AT ATTA) UH AT UF A 3 Toige i Teor Heel €,
oy Swreh oma # gfs &1 el & A7 g § e
& ST 2|
(i) TREI ERT TAFEA &V B RO HT 71 —
S +2 > S8, 0+ 2¢ —» 0™
Cl +¢ —» ClI. N + 3¢ —» N¥
(i) 3] BT Selagia ol TS0 AT —
Cl,+2e” »2ClI". 2H,0 +2e - H,+20H",
1.0, +2H* +2¢~ — 2H,0
(iii) €T ERT TSR TR F AT # FE —
Cu?" +2¢ = Cu, Fe'' +e — Fe?',
Sn** + 2¢- — Sn**. 2 Hg?" - Hg,”
(iv) FUIRA §RT Seldg ™ TE07 B2 Fomasr # gfg —

MnO; +e~ — MnO7".

MnO, + 8H® + 5S¢ — Mn™" + 4H,0
Cr,03 +14H' +6e —2Cr™ +7H,0

Ysfew AfHfpar (Redox Reaction) — Selagi=ld
STV & ST OR Sffaaiemwer Srfafehan # 9ol Selagi=
RN AfaiaE 2 &, @ e €1 99 sfafin 4
T ueTef AT AR S SR T geldg [l Bl T8 Y
ARG B 9% | 39 UBR ATFHIHI0 Ud 3Ted— Udh
T ¥ A € S 9dg Ay & gfeq
BT & | affafienor g arqerre aifafsand ve <o & A
SRR E | T < arg SArATshanat (3ifaRiTeeT vd sre)
% AN ¥ 81 sl wepel enfl arfe ue uered gRr
T TR gl g3 gt gRT e 6 o | arifq
@ Ul | ¥R WY goldgd AR 2 6 | TR
wogol aififihar YEed (Redox) aififdhan sgard) 2,
Fifd g9H 39=ad (Reduction) Ud 3ffadlaor
(Oxidation) =9 wsHA AfFfeTd & | 39 TSR Foldg @RI
MRV & MR R Yefaw arfafsar @1 freforfag
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yhR RTfid w1 add g U At st
foreit ves warel 1 g verel # gelagia TR g
B, SRR TT—aTT=r= AT VeraT SR deardl &1
YEiaq aafufhan a1 o arfdfsaen & a9
T BRI 8-
(i) aiforeiievor araf arfifssa (i) sroeraeT aref srfafsmar
Jeremref —
(i) PR Ao & a1 # oar sra- R e dTobe
q HIOR Fa1 € | THDT IS THBIT —
Zn + CuSO, — ZnSO, + Cu
g i sttt Frforfiaa &) ard sifafharstt & =i 2—
(31) aifedreve s sffsear —
n — Zn* + 2e
ZnSO, ¥ Zn" 9 SO A F| Zn W 3 geAagH
N ¥ Zn? A 999 © | 31 Zn @ ZnSOiﬁ
aifariereor garm & |
(@) swawa o afwfear —
Cu¥ + 2¢ — Cu (@ias g=wam)
CuSO, # Cu** 7 SO° T ©
SferfTenvoT 3 Aifhan # Zn g1 QT T 27 SAde A
Cu’* 3T gRT U8 foee e € | e CuS0O, &1 Cu
H 3TeR gl B
39 YEraw arfaferar o1 fr=fafia usr ofF foraay Tt
WA & —

2¢ ®I IR ifadEeT o arfafsar)

Zn, +Cull — Zn’! +Cu,,

faq) (aq)

2e &I YBUT (9= o i)

(i) 39 PR fier ArEge fAdus 3 iR e )
BTN AEge a4 @I A o g9 o &
Cu[s) +2 AgNO - Cu (Nos)z(aq) +2 Ag

3(aq) B(s)
ATE w9
Cu(s) +2 Agl’m‘[l +2 NOR(N]J =i Cul::!:jl +2 NO‘(.’\:‘[J +2 Agnl
ar

2e T TEI (AT 2 arfifian)
%

Cu,, +2Ag;,, = Culy +2Ag
I
2e &1 gRemT (ffaefiser arg aififa)

et arfafehar # 9T o arel geret | ue siiedieNe



T IRT TS BT § —

sfaeftara® (Oxidant) — 98 gamb (@] amad
AT W YStew AfAfRn ¥ Feiegty TE e g
eIt uAfa BT 8, e iieRS Faard & |

BB ARG — (i) 9= fagd o a3 - 0,. F,.
Cl,. Br, e |

(i) Tl eI del HepAvT engsi & Aid— K,Cr,0,,.
KMnO,. Cr0,. HgCl,. SnCl, anfz |

(iii) F=a e arel A — HNO,. H,S0,
EdS (Reductant) — T8 Taref (A7 e &l
AT Wi et sifafar i geag[ @ € g
SHfeFiIRd B 2, JIUARIE HEaral © |

H/Y JATA—S — (i) I fagd o+ 9vd — Li, Na, K,
Cs. Zn. Al 9 H, (813gI9) |

(ii) =1 er=raer aret A — SnCl,. FeSO,

(iii) TTESOM ATATSES (HI), FESN Aehss (H,S)

JfedtaRe Ud saEe SHAE dre gt — W
Terel Wl Terdet @1 TN O T8 #R GHd &, 4
yffRerfey & SrER aifadfieRe d Avamd Sl avg &1
&R ebdl ¥ | 9aEERY — H,0,. $O,. HNO,

413 IAEAHT A AT ATHHDOT D
(Oxidation value or Oxidation Number)

“forely it ¥ fopel 79 & WA Ue uRerd
& el (GRATE AT HTeATE) IHEHT STFEEI 3H
FEAME "

IR # T 7 iR A (3T, 3fd) SHH!
sifafereor Rerfa &1 geifar 2, fore FrafaRaa fawt @
AR R iR far wrar 2 -

(i) &7 A AR & w1 SR qEwared aw Bl
&

(i) ST 3T TRV & e SuRerd udias WEddisid
T BT i faegesRoraT o w9 @ e @ ferg
ATFHTRIOT 3 H AFTE —1 21 FH [Ield Forar aret
TRHIY] & STEATEOT 3@ H AN +1 B 8 |

(iii) SUNEHAS® T B EAT URATY] B SITFHTHIT
i # +2 9 TR o & SifeiieNeT sid # AnTe
—2 BT 21 W — (1) A-B #§ B @ faggaskorar >
A T IR, 1 A &1 sifediew ai = +2 TR0
B @1 aMal = —2

(I1) A=B # B &7 fagfasrora >A @ fageseoma, @ A
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T 33l = +2 TAqT B &l M3, = —2
(IDA—>BHABIIN 3 =+ 2T B &I 3N.3F = —2
garswmmef — Na 8,0, (@ifew araese) § =g

YA @ AT i T TR
A —
S
+ = T* + -
NaQO—S8—0 Na
!
¢}
Ge 1 XA T IT3HE —

0-S8-0 A= & PRI = +1, +1

S'> 0 & PRI = +2

$'—8 & BRI = +2

FA A =1+1+2+2=+6
|ea AE @A FHoA BT ¢ | gafe offedfigw ofF
M A & W e e, o o § -
1, Ta 7aRe # aed @ fdT off TemTe] @ sffaRireRoT
icb W&d I EIa1 €, W H, HH#1, 0, A1 0, H O &I,
P,H P @1, S, § S qul EX T UhIgC # Bl B
SiferiteT i T BT |
2. @—1 & @@l (Li. Na. K, Rb. Cs) &1 3ifawire=or
3 T ARl § HIG +1 B E
3 git—2 # T<dl (Be. Mg. Ca. Sr. Ba) @ 3ifafidmwor
3 (3raT ARt # SATIIH ofh) = +2 B 2 |
4. H &1 sifadieyr sicp (3194 #ifre #) = +1 slar €1
Sqars — HIgal b Wi gEgEsl (MgH,. LiH. NaH.
AIH;) # H ifawfide 3 = —1 B =
5. SIS P 3iTFIHRT 3fd U 3o+ ATl § —2
BraT 2|
JqaTE — (i) OF, ¥ SATTST 1 SHTeTeHvor 3ieh = +2
&l 2 |
(ii) weifedTEs (0,)) ¥ aifewiior & aifadiew sid
=—1 Bl |
(iii) G sfewrge (0;) # sifeedor o sifafieer oi
=— B 2|
(iv) O,F, # Siferfror a7 Sifaiienor 3fch = + 1 81 2|
6. TN & SifaiaoT afd ot Wt it § waa
—1 BT 2|
7. ADI B SRNBIT 3 I9 W IURT AT &
R BT 2 | SaTevmet —




(i) HCO, . Br, CI', T,
STFATEI 3fF = — 1 2|
(i) C0.>.80,*,80.* C,0,%.8,0,%. 8* Wl Hefehl #
Ud P ATFITR 3feF = — 2 |

(iii) PO’ .BOI". AsOT . AsO} &1 HeTeh! o Ucheh &l
STFfTRr ol = — 3 2|

NO; . CN-, OH™ &#i @I

(iv) NH.Na'.K* @& fo1q ucdia &1 sifafiaro e =
+1 g
(v) Ca®", Mg?". Fe?* & foT0 s @7 affariTanT aieh
= +2 &

8. I HAB! BT SATFATHIT i = 0 BIAT & |
gerevvmef — CO. NH,. H,0. Py (i) @1
TR 3 = 0 2|

9. &elTor adl (CL Br. I) &7 ifaIawsor 3fd Y1 —1
BT 2|

Iqarg — 3¢ Saarsel ¥ g 3N gotioi Alfiret #
+1 ¥ +7 dF 8l Hhdl & |

10. TSI o] ¥ TufRerd |t TRATORA & affeiraor
3T T IS AT = 0 BIAT &, Taich Hahdd T H 9
TR SR A9 B Fou BT ¥ | W — K,Cr,0,=0

g Cr,0t =2
11, ToblT e BT STRNBRT 3k D FATSI Feldg (4T
W ¥ Afer 2 21 Wehar | p =i & a<dl & oy
TeeIad SHTRAIEe af = (@ | —10) BT 2 |
Serewmef — S & Uiffe o H,S0, @ H,S,0, 4 8
T ATRATPRT 3 =+6 1T &, Tk AT AT
T STFHTHT 3 = —2 B T B IR AT +8
G +7 UTed BT 8 | 39T HROT I 31 Sifrda v
RieRse & w9 A 2 €

WeTq H SRR 3fch Hehed T & MR TN —
ety — 98 wEafAe afafkar e gerd &
T T<d & At afd # gfe B sifediexe
FEATAT & a1 Taref JUard Hedrdr 2, Fife a8
aifafigd srar 2
g — 98 e sifafsar s et & wardr
T @ SHTARIIRRT 3feh # FHHT BT, T FElTdl & o
e ifaiieRE HedTdl &, il T8 Taid ST & |
gqreeenef —
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2MO; +580, +2H,0+H* - SHSO; +2 Mn*

+7 +4 +6 +2
Tl __4
o ar [ sm sf # gf (i) [
A 3 H FHH (raE)
= sifafear # —

sifefiepRes gl — MnO, (Mn & 31af. 9 &)

orae etef — SO, (S @ 3. H ghe)

oUW yeref R o b1 sifeRiiever sid Ay
BT 8, $ad ATFIERE & ®Y § F1 B & | o
KMnO,. K,Cr,0,. HNO,. HIO, a2 |
v geref 5 ava @ it afd Ay =l
Il ATATTE & WY H B Pl & | 9 Li. Na.
Mg. Zn, Al. H,S. HI a7fe |

o U9 uerf R g @ sifefieer sid ey 9
Tferpad & w2 ©1, JifaiihRG T IUFRIE Sl &
w9 # B B € | W™ H,0,. HNO,. SO, e |

e u fodt oft 2] srerar wae o # Sufverd A

TR T o SiTaRiERI 3 STd dA B o1y Swd uREI]

T STRATeRNTT 3feh x HTFTeRY STTa Yel & |

WETEW—1 : KMnO, # Mn &1, K,Cr,0, ¥ Cr &7

Ni(CO), # Ni &7 T [PtCl > # Pt BT ST 3

BT T |

(i) KMnO, ¥ Mn @& feq :

HET Mn &7 SRR 376 = x 2|

I x(+1)+x+4x(-2)=0

(K &1 ATaIameoT afd =+1,

O FT ATFH 3fF = —2)

A 1+x-8=0

AT x=+7

31T Mn &1 Sffaiidv i = +7

K,Cr,0, % Cr & ferg :

AT Cr &7 SiTFHI®I 3 = v & |

2x () +2x + T x(-2)=0

(K T STaiHeor 3fd =+1,

0 &1 ATFATH 3l = —2)

AT 2+ 2x - 14 =0

qr 2x =+ 12
X =+6

AT Cr &1 ATRITBT 3ih = +6

(iii) Ni(C0O), # Ni & ferq -

(ii)



AMET Ni BT SR 3fd = x 2|

x+4x(0)=0

(CO &1 ATFAFHIT 3T = 0)

Tl x =0

31T Ni @7 3ifadIeeo 3iF = 0 |
(iv) [PtCl ]~ & Pt & feru -

AMET Pt &7 AT EToT o = x 8|

x+6x(-1)=-2

(C1 7 SffFHHI 3fF = —1)

AT x=6-2

qT x = +4

AT Pt 7 SRR &k = +4 2|
FETENT 2 : H,80, # S a1 iR 3ich ST v
H,S0, # 27 Sifaiio q=ar] widwss & &9 4 814 &,
T iTaIIN 3 —1 & a1 9 o9 sifadrad
RATIRIT T SHTRATEHROT i — 2 B |

& H,S0, # H,50,0, & & ¥ foraax

HTRITERT ofch A1d Pl £ |
2x(+1)+x+3 x(-2)+2x(-1)=0

ar 2+x-8=0

ar x=+6

AT S T TR 3T = +6 B |

IfrNHYel Jid @ JYIHT —
(i) 37 B YIOTAT : A P GAAAT o Heid GHTI
T AT 3 |
g~ HCIO, > HCIO, > HCIO, > HCIO
das o 47 +5 +3 +1

(3771 AT BT TSdl HH)
(ii) AR® B ygerdl :

TN BT Uderdl oc

oy F A AE
8N : NaOH > Mg(OH), > AI(OH),
3iafe 0+ +2 +3

(Teh Yderdl &6l =l HH)
(iii) dTrfeRS @ J9AES T oAid! AR :
ot YESiaw arfafera # sifedTee uered seragl= 9897
BN Al g 8, R herawd S wrdt aed
@ TR 3feh 3 1 BT Il 2 | 39T UehI} S19=ieh
wered gelagia @ W sitadiga 8 w2, fras
HwY IHd yATdl ded @ ifediaw siw | gf &
T & | TR it gerel #1 qemal IR SUd
AN AT ] 98 WA Bl 8, I U Solde = &1 Jeu

S5

TN WD qAT ATARS gE1f B AT TN IS N
AT BT T8 AT BT 8, WI Ueh Scidhaid &l AT 69
T |
FrFNeRS HT TUID AR =

Terel BT HeR gomE

wfer S19] A1 YRA] A1 oA 2R weY fRY T
FOAg ] B HE AU AT dF A g2 B
AEAES B D AR =
vaTel 1 AR FEEA

ufer 2] I gRAIY] AT A ERT SN T
TOEEET P A AT BT 4F W g ghE

WETERT 3 © KMnO, &1 3 =¥ # geais! R
S BT | ST A H KMnO | @ i =R
&Il & —

2KMnO,+3H,S0,— K,S0 +2MnS 0, +3H,0+ 5(0)

+7 +2
| |
Mn & 3TRITHT 376 § 5 &7 B

MnO; +8H" +35¢” — Mn"" +4H,0

| .
Se¢” @1 g

T8l KMnO, sifaiidrs &

KMnO4zﬁlﬂimaW:39+55+ (16 x 4) = 158

. 158
KMnO_l G2l gFﬂ&g ¥ = —=31.6

5

4.2 JIJAMS—AFA (lonic Equilibrium)
IS AT FEATd 2| e Wfde T4 ugEviia
wfsrarelt # omafie—wrR eyl €1 smafe W
TRrT AR W & gl @1 THER 9 9d U
gerif ®1 9 EFT AEY O g9 aaven @1 faeg #
o 81 amae gad &vd 81 | faaes # smE! &
SRl &1 el e &) g ardedar 3 8 Srar &,
wifes e # faeqa o &1 yare et & R g
B | WEwd e 7 faeee | gl @1 foga aaedr &
TR O T2 a1 a1 ¥ Ffiega famr —

1 aQT'I 9eey (Electrolyte) —  Tamef S Sl




forerer # ety et # amEfed (o) =1 o £,
forad wervasy 9@ fderam ¥ fagga &1 yarg g g,
U ATICT FEATd €| IIEOT ¢ AE AfE G
vael gdia gewdiasd A | ded smuey g &l
U= 21 et e fear T 2

(31) 9s@ dga UETA (Strong Electrolyte) : o
eI eraeed verel S feras # e gof faartoa e
€ | 37a: FIea R A=l R 81 Sed ardddl S
HESEUSUEE

a9 : NaCl. KCI. Na,CO,. NH,Cl. AICI,. KI anfe |
gt @ : HC10,. HCL. H,SO,. HNO, aff2 |

Tddl &TX : NaOH. KOH. CsOH affe |

(@) gder dga 3vEcy (Weak Electrolyte) : ¢
dera argey ygrel Wi fAeras A aew (arqel) R
BT & | 310 31 e = Arsar uR 5 arerddn
T & | IRTBNT ¢

gdel 3% : CH,COOH. H,CO,. HCN. C H,COOH.
H,S, H,CO, anfg |

gdel &TR : NH,OH. AI(OH),. Cu(OH), 31 |

@qu : HeCl,. ZnCl, anife |

2. '3?1?[ IFqecy (Non-Electrolyte) — 9 ugmef
i ST oo i gera amaAt § srafed (o)
T8l B €, oTie worewy g9d faae F faga &
waTE TE BT 2, 9T AUy HEAnd ¥ | SITeRv—
HEddIoTd e WY : wEe, IR, UehEla anfe |

el ST arerca #F e s@Even a1 <9
St faee ¥ fagga anfad &3 W ga & IR
@ PR IHRN qEed B ofd & 39 fbar Bl dga
gqeced (Electrolysis) HEd B

421 Aga—aveed figrm @1 dga fQ@ioE &
g1 =1 (Theory of Electrolytic dissociation) —
dega araered @ fobar @ dega sraeedl @ uwia
TGHIUﬁ B wee w31 b v wie eanfras (Svente
Arrhenius) ¥ 9 1887 ¥ =T e RagT a1 dgd
feriror & T a1 wfres v | 391 smafeies e
(Ionic Thoery) 91 ®&d & g9a yqd fag Freferfaa
=
1. 99 ol depa sroerey ueed (3, eRas a1 dqvn) &l
et Hier Wl & 91 98 &1 WHR & defd SMafi Fon
# forgaT &1 SITaT € | 399 Igd SMaf¥a F 6l 3T FEd
2| =7 fopam &1 amg=A (Ionisation) HED &, g9a |

=9 fhar &1 faaae (Dissociation) PEd 8 |

2. 3 g A Jad A AT YLHTIHT F1 G

BT € | 3R ST TRAT] A U & e &

CFIE 9 FEUTART URHIY] AT URATS] & WHE @l

FOTRA B € |

3. fopeT =g srIeed & faoraq # qad 50 W41 el

N IURerd eHEE B Gl G gad g Wl Rl

R IR FOTAR BT gt W & avTes gl € | T

T ey P faerdT I ISR B 8 | O —
AL(80,), 2AP" + 380;

T AP SFEAT OR B OO = 2 ¢ (43) = +6

W SO FUMAT TR &el MY = 3 x (-2) = —6

4. F2a sEey & e # eFRE 9 FomeE O e

AT UEd IrUFey & IRl dUT IHS AT & He

¥ U o qrel wifid g S 8 | 39 smafae |

FEd ¢ | T AR W T S R @1 FRE A

feram i Wepa 21

—

AB —— A" + B~
ATRITERET O S AU 22 T R SI1] &9 ) —
_[AT]IBT] - ‘
= [AB| K = 9 Renfd

5. S STTeey T frere # e gor v # T8 e,
TAR O A B Al H oo g 81 o Oed
SqEe &) el AT BT 92 3f% o ot faifaa
grar 2, fauE &1 ArEn st €1 39 o (G o
ERIGES

Jgd emEeg & AEl A g A
fomreE &) Amn (o) =

g seea & Ui T g A
6. U arTHey & foerae # faga awr yarfRd @ @rdr
2 91 A HUTE BT AR Tl RO VA P N
ST B | WY Heie B AR — AT &
FHROT G- FI BerA (Cation) T TARS &1 3R
SAFTHT & BN FOMIH Bl AR (Anion) HEd & |
faerm 4 faga amr & yarg @ SRR smaHr @
oo o= # I & SR qHATS o bl © |
7. fF T SeIa aeed & f9aae @7 foea =neear st
T AT T 9 WX SURerd oY &1 A W e
Bl & |
8. dgd ey & faerad & 1o Sud Iufterd qamert
& 07 < BIebR SIRAAT & 9T B F | O 2 CuSO,, e




BT el T Cu?* ST & R g 8 | 59 9o fody
ugref & 3 0T HY 9 (RS [0 OH - A=Al &
FRO BN 2|

9. degd araeey & faeras & 3] e re (Colligative
properties) (SR WA TTE, FaIHiR | S, RS #
A, IS W AFEA) Ao d SuRed amHi
(eI T O W W T S5 § | 37 O @
A W WHE HleR AFE9 drel fdert @& fere dee
JUEE &l YATd deld eIl @) ger # aifiie gl
1 99 0.5 M NaCl & IR 276 0.5 M gRan &
WRIRY T4 ¥ 31 B ¢

4.2.2 Imafw |y | aregd (Meaning of Tonic
Equilibrium) — 3RMT9 & ST U6y fGuoH &
fagra & orgur faerae 3§ 9ga sruwed & 3] FdR
Al | faifea g ved E SR W g Sud A
(EFRE U RO WYdd B O J9gd Suued &
BT 379 T ¥8dl & old &1 ORI YepH U THE
T B @ & dl faerE ¥ Gga soue & s
(fonifSra dega sroerew) qenm S JNUHSH @ 37U
(e dega ervee ) F F2 U IS W e
BT T & | 31 9= &7 2Ifes A1 ed 2 | s ares
(Ostwald) ¥ I aqmn fF IwmHE 9 & 99F 2
AR W= W W g STl T @ e @ er],
forar S war 2

AT feh e @317 Sl s9=ed (Binary Electrolvtes)
AB W1 foeras % A~ 9 B~ # fomifrd g 21 afe ares
H AB &1 U& Al oidh? V ToTex et a=man a1 € 81
D [T I A= "o BT A1 39S AR Bl et
TR ¥ UEfid & Adhd & —

AB—— A" + B

urfE Hie 1 0 0
R 9 Hie 1—a o a
l-a o o
R Wi 7 v v v

(Tsem)

{-%:C} ¢ = HreR W

AT G W HieR d=dl (1—o) ¢ Ca Ca

EENCORCUINE St i et L BN E D e A S i
- _[ATTBT]

s § — K= [AB]

[AT] = [B] = Ca T [AB] = (l-a) C

K:CfxxCot: a’C (D)
Cll-a) (I-o)
T8 K — oo Rerid, 6 74 33 T a9 w®
et fafire araey & forg ff¥ea gt )
i gdat I el & oIy
a<<<], l-o =~ 1
31 K=a’C

a1 o= % . (2)
fopeft 71 e & Arsar

[A*] &1 [B] = Ca = JKC . (9)

1

THLR) T o o« %Eﬂ o xﬁ ['-'C:V:|
T ol g SEd AHTd @ faRI BT A SHdT
AICR AFEdl & d3Hqel @ e Arard] a1 aqal & aiqa
@& T gl &

T SfiReares &1 I a9 & |

e — sivedles T9a1 FrRM $9a gda JTa smaeat
HHA B E |

foatom @ wrEm &) ywifaa &9 9T BRS
(Factors affecting degree of dissociation) —
feRiTor @1 A= @1 frferfad &R gafaa & & —
1. 49T AYUeT P PTG (Nature of
Electrolyte) : Uad dgd srqacal # =i &1 yapf
e a1 uger g wEad 81 & HRY g6
oo arféres g1an 8, 397a faarors @ A1 (o) =1 it
T | Tafes geet JeId sraaeat H gl @ Uahia wEHareid
(@7 garg) BF ¥ faeae # g% fages &9 s § |
3@ oo @7 A oo<< | BT E

2. faeiraa @1 4Hfd (Nature of Solvent) : fa@ma®d
&1 Wrdedi® (Dielectric Constant) &1 #IH dg4 WY
@ ®1 A (o) ¥ gy &l © Faifs e &
oAl HI &f9T H¥h §eIah [9aToT Bl AT B g1l & |
A= =TT faemet # =—fi= e 2
foame 99 fem Uehigld WA
WIHGA® 231 412 2438 80




el 1 WIdeldi 34 el § watfe gF 3 e |
forirs waifies sar 21

o faare #1 Am3 (o) o e o1 IwRIdEHTD

3. d9 (Temperature) — A9 7 q% I fagreE &0
= (o) & 9 7 gfE B 8 wmifE faEee o
TS ufsar 81 gAY weEl # 9™ A gl B W
ardr Hued! ¥ gig Bl § Wola: o & A g9l § |
4. |T=%T (Concentration) — T&e@= # 92[a arqgcy
BT ARl # FA F G 3T a9 | gl FRA W
foRITSH 7 AT 9 ey 2|

- diicdTes agdr Frm & ergam —

o x%?ﬂax \/7

5. faega & arw amaei @ SuRufa — 3da o
sqeed & faerad § wHE drdl yqdl dgd sfqHe
A TR AT 991 & HIRYT el ded eed &
faRITSIT 1 A= 9 il & | S- Yee 3kl HCL &t
guferfar 4 geet aret H,S @1 faer e rdn & i
Tl A wHema H B | S¥ 9K NH,Cl 99e ed
Eey T IRy # gdd g smEed NH,0H &1
faRiror @w 1 Sirar 21 <1 W NH, 81
NH,OH &1 Sufefer # H,S &1 e ag o &
(fore s &t SuRerfa) |

4.2.3 IJFA-&TIR® BT JIRITE  aFqemven
(Arrhenius concept of Acid-base) — arfraa &
Uegd Eed g & EN o d yaref B € o
ot ¥ srqafed (feifsa) gev erggior smad (HY) <
T T TR 9 Tarel € O oier # srafed (o) gy
TESITAEE A IT EEgifee 3= (OH) ¥ §|
serevomef ¢ e

(i) HA (3 ) === H' + A

HCl === H' + CI:

H,80, == 2H' + S0%:

CH,COOH == (H,C00" + H
ﬁﬁmaﬁwzﬁmwmmmmﬁﬁﬁﬂﬁa
TR T B |
Yad 3 (Strong Acid) @ fTTHT ARIRT A= R
fareras # e gol faer g € | ghe fre s 1 81
#1 99 : HCL. HNO,. H,S0,. HCIO, a2 |
o 3T (Weak Acid) : FFT WRIROT Asell T
Tererar # afed feRiIor el € (<< 1) 9RT: CH,COOH.

S8

HCN. H,CO, anfa |
8RS : (ii) BOH @N#) =——= B* + OH

NaOH === Na' + OH;

Ba(OH), === Ba’' + 20H

NH,OH === NH| + OH :

Ca(OH), === Ca¥ + 20H"
Ydel 8R® (Strong Blse)-ﬁ{WﬁWﬁW
DohMm e R L)y % MRA | wkEIfe: Kk v gkE K 3L bw & sly ax1
B4 & |59 : NaOH, KOH. CsOH amf |
gﬂﬂ&"ﬂ?ﬂi(\\feak Balse):ﬁ’vlﬁﬁﬂ?ﬁw
Hr=dl & folU 3red |4 § faua gl € | g9 fav o
<< | g 8| 9% : NH,OH
e — BTSFIOF & (H') BT 3MdR 984 Bel M 9
T N S F Fed A B B § BROT ofel H
TR ST ¥ €T Vg Webdll € | SUOY BEEIN SR
(H") Sefr faeras # wer & a1 & affedior w 3ufierd
e M U UHi sl & A qYEd gidw H,0°
(ETESIFET W) a1 ofar 2|

HK:_;:B=—> H.0: s=sifaa amad
gTsgifaw arTaH weat faa BIHY
H,0;(H,0"-H,0)H.0!(H,0" -2H,0) @ H,0,
(H,0'-3H,0) @ @ € o H,0, @ e
frfofaa & —

/\\

Hﬁ‘oﬁmmr?ﬂ HQ' 1;9@ &1 & SwT
aﬁﬁlsﬁwbﬂ m:ﬂawfaﬁw H,0;.

H,O,” T H.0; WWW%?IWW
W= H OH- Wﬁ@m’maﬁm

S e afifsar @ ava 9 aTR @1 arfafem &
AUl Ud ol 91 § | 39 e &1 gerdiHiERor
FEd |

HA + BOH —— BA + H,0

T NS AU
ANFEE & SIAR S99 A= $1 e wg H



o W -
H +A +B +OH —= B' + A~ +H0
4T i
H' + OH — H,0 (Ssri=m)
Gra @)  (ERE W) ’

3 waee € fob g srfafisar fras srer & H ama= aen
GG & OH &MU+ §uiv & H,0 a41d &,
SerdteRT srfafssar wEar 21

Jerd@ver 1 (Heat of Neutrilisation) : U&
qelids el T U dodlich &TReh bl 3 d e #
TR BT & SR W B8 S 1 IErInIT
T B S |

T fIeTem # gael arel T7 Ul SR B SETAAH
S 137 Tl daANT (575 KJ) B0l €| Said gaa
I 9 Gdol &S, AT A 3 F Vdel &R AT T
I G Ao MRE & oI ISTHFEIOT HH BT A
13.7 K.Cal (575 KJ) ¥ ¥ BIaT & |

PHIROT : GacT 3 IR Gaal eNE & o1 fqare 18
BT s g9a faro @ ufsban § go S sraeifia
B 9T 2

W¢ (Limitations) —

1. % GV 37 ° &TRG &1 dad o faead 4
B AR Hell § |

arateir faemadi (Non aquous solvents) # Tereif &
AT 2T STR@IY AR Bl 9 AT &
MR TN FET AHSTAT O Webell & | S 2 i
H NH,NO, & 3l TR bl =&l HHARIT ST Hebell
2l

TE HARCN 3oTeird faeiraesi § HNO, & &R
el BF, & arefld @IagR &) arear Fel ol 2 |
3T sifgEl O SO,. NO,. C10,. CO, anfe
T2 & @4 ¥ CuS0,. AICL,. FeCl,, ZnCl,
anfe & 3relid ATSR BN 39 STATNOT & HEEar
| TE WS A1 Ak |

4.2.4 I UG @RSl &1 fquIe (Dissociation
of Acid and bases) — 3 @ &R & o= @1
e Sl ARFAEE AR $ AR W |

a7l &1 fagio™ (Dissociation of Acid) : 3RFaw
RO & ATAR w4 bl ded ovaca & 9
faera &% & 1 98 faaem # 3 el # faaifoa g

21 afaafoa dega s e wWw SmEHl @ W
TR I B AT € | SeTexeme : 4 U gad o
HA &1 9t # faerg fran oimar € o a2 faeas & 1Y
9 A~ Al # farnfora g 2| Wi £ HY 9 A- 3
AR Y AT aFe HA 90 #| 919 o7 &
fouoE @1 R d H® 9 A~ @ WaoA @1 8% |AF &1
I 2 a1 AT o HA & arvpell @ S9d smaat
H" a A~ & 981 Uep e ar weifud 81 orarn 2, g

frreaferfaa v wefiia oxa & —
HA —— H + A

ar HA + H,0 —— H,0" + A"

Tl argure e & fram

k= H:OJIA"]
[HA][H.O]
. [H,0'][A]
T K[H,01 = [y

T faera=t # H,0 @1 s/ifeies 7ra g1l 8 Ud o
1 fOEe 9gd F9 BT € O SH! ArEal H
ReR FM1 <1 Wepa1 2

[H,0] = Reri®
K[H,0] = Ka: Ka J&l ara @1 faaiem
Remid 21

. [HO'J[AT] ; ‘
l\a_—[HA] . gfaen @ ferg H,0* @1 H

¥ favenfaa & W
[H ][A]
TN - (@)

ard: fpl o & foTor & ATRITaRel R TS g
I G RO B H=dl & OHG | it ara
B Al & 90 ¢ W U ReRid &l ard &1
e ReriF (Ka) wc 21

& gde 3 HA &1 Al C A Ui <fiex & @
oo @) W o 8, o aremae 9 HY. A 9 HA &)

Arart Frrar gl
HA —— H" + A
URfEE Al C 0 0
(molL 1)
M Arear C(l-a) Ca Cao
(molL™")

forrior Remis & @i # [H]. [A7] 9 [HA] @ A4
R T —



Cox Cau o’C
= Ka=
a C(l-w) ar ha (1=o) . 6)
W el & Y o BT A1 987 & 811 & (a<<l)
¢ l-axl
N Ka
. Ka=Ca? 91 o= c - (6)
e [ 4
o os— o o S ==
¥ v c

B V 37 @ Tl B T Bl B |

37e: g o 3T @ Ao &l AT SFa! Hie) Al &
A & FEHIIIRT a1 TFa & T F FAgard
BT €1 (AiReares aar W) |

T qE W B @ fF gdd o @ Wl 9e W
oo @1 A= (o) Tedr 81

e & fauiom | o —
[H]=Ca=C %:\/KJ-C
sierar [H'] = JK,.C .

=T wT=ar o8 g ol @ BRgT 3T & A=l
SOD foed Remi® & aiqd & WAOR ERi 8
TR T A

[H'] =K, .C

49x10" % 0.1

=49 x 10"
A [H]=70x10°M
arall @ YR (Types of Acids) : 3l BT &TREAT
@ AR T e T UPR & BN & —
1. UHET®T a7t (Monobasic acid)
2. gEANDT 37 (Polybasic acid)

1. UPRTRP! %A (Monobasic acid) — d 3%
TOIT# @aet U e I Beg o IRATY] B & o7
faafora Srepe v HY amg= &9 €, ueheied! arvel 81 & |
FHT B TP T ReRied e & | 3 o e 9
3501 P Tk € UHR & oTavl I | IETEROT -
HCI. HNO,. HCN. CH,COOH a7f2 |

die — H,PO, 3/ faaiie W @ael T H' 31 <
T | 3T UheTRaT arvd B |

2. 9gHER@I 3% (Polybasic acid) — d 301 o=
T AT 57 W ST 3MIHA A FEged XA B &
ara: foaifora gy 1 a1 €1 ¥ aifdes HY o 2 &
g faaioq Rerie & W49 ©f a1 37 ¥ aIfels B g,
TEARPT 37 FEeR] & |

(i) f2eTept a7t (Dibasic acid) — H,S. H,CO, H,PO..

[H'] 2 e
=g - B H,C,0, nfy g smA T @ H W] B9 @
208 K R B9 qdel aret & faRo femid (Ka) @R Q1 wel # e e &1 o g faurer
AR 4.1 femie & =1 A9 2 €| S=mewemef : H.PO, &1
B faaior e (K) femar —
BIFRIATD 377, HCN 4.9 x 10710 (H H,PO, —— H' + H,PO,
w1, C,H,OH 1.3 x 1071 (1) H, PO. H* + HPO:
BTeUidd e 3%, HOCI 3.0x 1078 T
uiifess e, CH.COOH 1.74 x 103 ; _[H'][H,PO;]
: i : ) g & forw fauee fRemim : Ka =—5———
dfrg® art, C H,COOH 6.5 x 10°F ( [H.PO.]
Bifdd 37 HCOOH 1.77 % 10~ _ ) [H' [[HPO: |
qIRE 3, H,BO, 580 %101 (I1) 9 & oy fauos Rewis @ Ka, :W
Eﬁ@fﬁvﬁﬁ?ﬁ a = —4 2 3
- - ;]E')HF j-’ . ::: d (it) PRI areet (Tribasic acid) — o9 H.PO, &1
A ISR K fortor FrfaRaa @ uei & gar & —
BEIEXVT 4 : EESNELE e (HCN) & o4 M (D HPO, —— H"+ H,PO;
Jere # [HY] 1 FTT ] (Ka = 4.9 x 10719 PO,
CERE s iy T H PO,
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(I) H,PO, ——— H' + HPO;
Ka. < HIIHPOS ]
[H,PO; |
(Il HPG® —— H* + PO’
! _[H[POT]
T HPOT

g fourTord Rerie & Wl &1 %9 sia1 & —
Ka, > Ka, > Ka, waﬁmmwﬁﬁuﬁw
ReRIF (Ka) 91 931 & @M ReRidl &1 o %a
BT 2|

Ka = Ka, x Ka, x Ka,
298 K WY 9 TERIN Rl & faare Rerie —

arefl ¢ 4.2

3+ Ka, Ka, Ka,
WeHgR® 37w, H,80, HRIB  1.2x107 —
STl 3, H,C,0, 3.9x1072  6.4x10712 -
I 37, H,S0,  L7x107  6.4x107 —
FrEITE 3T, H,CO, 432107 5.6x107" =
BRPIRD 3, HPO,  7.5<10°  6.2x10° 4.2x10°8
WElg® o, CHO,  74x107 172107 4.0x107

3l @ faioH feRid Ka & HoTd® ANTRYM &I
pKaﬁﬁ%—

pKa = - log Ka
3T 37T & 9o ReRIE F1 pKa & w9 # 41 IJad

aﬂﬁﬁlwaﬁwmkax% &IdT & a1 yae
pKa

A @ foTu Ka &1 AF 318 9 pKa &1 919 &4 81
& [T gl 3 @ fol¢ Ka &1 919 &9 9 pKa & A4
Hferd g &

#R® @1 fagioH (Dissociation of Base) — 3ri
& HHT BT &TRpT T AT Tl faeras § fauo= g €|
&1 @ fIITo T ar ¥ &1veh @ foarem Rerid & Fd
TN WP §, RS B o Reriss #1 K, @ wefdfa
oGRS

AT & U gddl eve BOH &1 9iel # faerg &9 we
faere % R & fauom W Feforfa ara <enfug
BT 8 |

BOH B + OH-
T oruTe fbar & fram ¥ -
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_IB7J[OH"]

[BOH]
afe gdeT e BOH @t il C molL! 9 faioe
1 AT o 8 3iR fIe™s &1 ame Vo dile & df BOH,
B 9 OH™ &l W= WX Ar=ar H=ar 2l €1

&R F1 farer Remis K,

b

BOH —— B" + OH"

URME sl ¢ 0 0
(mol/L)

TR 9¥ Alsdl C(l-a) Ca Ca
(mol/L)

K, @ @ioid § | g & 7MW W -

Ca x Ca Ca?
b= - Kp = A= .. (9)

A &R @ foIT o T A A 8RN & (a<<l) A 1 - a1

K, = Ca? (1:,’% .. (10)

FHfAT [OH ] = Ca. = Ky, -C L (1D
-2
ar Kb=[OH ]

C

DI & YPR (Types of Bases) — &Rd| @I
AFAAT B AR W eR® Fr=fafad er & &1d €
Aie— forell aRe W gfoRemu= o OH- &1 A 99
8T I ArFeldl heeldl 2 |

1. UP Il &RE (Monoacidic base) : f=H
yfeRemy= A OH- 3! & 9= U BT 8, U
AT 8RS FEAN & | STP1 dad U [qaro eRiE
#1d1 2| 99 NaOH. KOH. NH,OH a2 |

2. IEIATT 8RS (Polyacidic base) : T favem=
T OH- ST @ We=m €7 47 € 9 oifd = 8,
EARAY 8RS FEaTd 8 | F9P1 faaro <1 ar a1 9
e Ugi # B & BN 39 [9gTer ReRid 7 a1 <7
¥ 31ferd B B |

(i) fgsrelia &R® (Diacidic base) — Mg(OH),
@ foda |

Mg(OH), =—— Mg(OH)" + OH .. K,
1 _ [Mg (OH)"|[OH" |
& [Mg (OH), |
Mg (OH)* =—— Mg* + OH .. K,
2+ -
Kb-_:[Mé [OH™ ]

[Mg (OH)7]



(i) fer<fia &R® (Triacidic base) — Al(OH),
&1 faara |

Al(OH), = AIl(OH)," + OH .. K,
Al(OH)," —— AI(OH)** + OH ... K,
Al(OH)** —— Al + OH ... K,

_[AL(OH)3][OH" ]
[AL(OH);]

b,

K, = [ALOH™ (O]
[AL(OH)F]
[AP*][OH]
~ [AL(OH)*]
It @ WA B &Reh! @ forar Remias & A &1 &4
# K, >K, >K, & & 9o ¥ anat & ol
ferarsr Renie K @1 A —
K, =K|,| xl\'h: x Ky,
298 K W §Y gdd &Nl & oo Remies —

wrefl 4.3

&R K, T9ais Nerid
givan, NH,CONH, 13 il
Ufelt, € HNH, 4.3 x 10710
€, CH,N 1.77 x 10-*
glEgoid, NH,-NH, 1.7 % 107
ST, NH, 1.8 x10°°

#ferel U, CH,NH, 45x10
AR T, (CH,),NH 54 x10+*

zr¥ #fore wiF, (CH,),N 6.45 % 10°*

8RE & K, & FONAS aGT0F PI pK, FEd ¢ |
pK, =~ log K,
I
DK[-,
. del 8RS & fo0 K &1 A1 sifeieb 9 pK, &1 7
¥ 1T & TA1 g4 &R & fore K, &1 91 &9 9 pK,
&1 A1 Jiferes BT § |

?ﬂ F L o W ol o (Relative strength
of weak acids) — W & &1 gdal a7/l HA| @ HA,
&1 = Aredr C & forg fogtem &1 A shae o, d
o, & T TS Remis A9 Ka, 9 Ka, & T —

&R &1 Yaerdl of K, of
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37 HA, @ [H'],  Ca,
at HA, ®1 wmed [H'],  Ca,

_ | KaC
B | Ka,C
3/ HA, &7 amed Ka,
T HA, &1 amed | Ka,
A s & ferg ffdaa am oe S gda srat @1
SRS AW 9% (AT ReRI®T & a¥iHa &1 3T
e 2|
e — Sl ¥ Wae 3l & IR o7 21T © o 31
e @Y el TR CHifed v B Rl I B
I 2| {E 3Tl DI SUfeE HHe H1 w
HCIO, >HI>HBr>H,S0,>HCl>HNO,
[ |
A
>H,0" > H,PO, > HF > CH,COOH

I

géa 3+l
H,CO, > H,S > HCN
|

SIS

425 Wd &1 AMAMS B (lonic product of
water) "Kw" — ¥g W UP arfa géa éﬁgﬁ ATy
¥ Zafey 39 H™ 9 OH- amaAf # oreq fagiom &
Frreaferfaa wr=r wenfad =1 wiar 2 |
H,0 H*" + OH
e AT e @ e —
_[H'][OH]
"ol - 1)
AEl K &1 o &l e Rerie ded 8| sifgafod
STl @ VAT T ATl Bl ReR A1 5 Wandn 2, Fifs
STt T faErar ST & BIdl 5— (TFTT 550 TR WTel
% oAl W ¥ Fa v A 2 i = 2 1 e
K [H,0] = [H'] [OH| [ - K[H,0] = Kw]
Kw = [H'] [OH ] .. (13)
Kw &1 S &7 "3 [orde” Fed & |
arg: “Rem W W o § SuRea HY 9 OH-
AT B ARl D EEDA B O BT IS
THhA HEd 217 3W Kw ¥ melfa s €1
298 K @1 W 3feE Wl & dleldhal A9 & Ja0T 39—
[H]=1x107 molL™" @ [OH |=1x107 molL™" ure
BT E 1 o1
Kw = [H] [OH]



Kw = (1x1077) x (1x10°7)

Kw= 1x10-* (1
Wﬁqﬁa’@h’\\‘ﬂﬂﬂﬁm%l (oo a8 @
FRY) |
fafi= 9t 9= &1 Kw A1 —

ureft : a4
qaHT K # Kw &1 A9
273 011 <1013
283 0.31 =104
208 1.00 <1071+

I[E Wl qM S Ao # H- 9 OH &1
ATedl A Bldl 2 | fdb=g 3779 Haet afvel A1 vdel &R
e 9= H* amasit @ OH- 3ma=! 31 Arsar f ufkafid
B 9l & foeg Fif¥=a 9 R 9a & e eree
B A W Rer wear &

298 K W Y[E o # o fems w HY sme
A & AF A 1< 1077 9 9 811 & @it Kw &1 A/
%10 ReR vEa1 2| 31 OH 3 9=l & a9 |
1x10°7 ¥ & R [HT] > [OH ] 89 & &R faea=
ST BT |
BRIEIT : 298 K W I[E o # NaOH &= 9= OH
AT gl <102 M & winil 8 of fagas § HY
M Al IR@Efaa T (Kw = 1x10714)

B : Kw=|H| [OH]
Kw Ix 10
[H] = =
|OH"] 1x1072
3 [H]=1x10"2M

e — (1) Y= Tl BT T 1000 /L BT & 371 U
Y Wl &1 FAAM 1000 g BT 8 T2 9o & Ay
F@H 18 BT 8 | 37a: U 9Tor ) Hier Al (o)
ferferRad wer & sira &vd 2 |

U olley Ol &l GaTAH
el @ Hiel Wi=dl [H,0] =

EE GO IR R

1000/18 = 55.5 (molL™)
(2) sifaarfea @ faafora wia & sl &1 ergud —
U offeX W § H,O IIIT &1 wear

UF ol o § H' Il @ |ee
|H10] x 6.022 x 10%

[H] x 6,022 x 102
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55.5x6.022x10% 555 __ . .
= =——=555x10
107 %6.022x 10 10
eI 55 B 50 TR WIeT @ STU[3T H Tab 379] fenfora
BT 2 |

4.2.6 f.ga. s@EReT (pH Concept) — T faeaa
B g [HY] a7 [OH ] & 3R U9 @0ad &9 & |
(i) [H"] > [OH"] T faora= arsiiar 2|

(i) [H'] < [OH™] dT faera= eTNa®T B8R |

(iii) [H'| = [OH| @ faeae Serd= &nm |

forelt faes @7 sreiiaaT a1 AR & ®aa HY
AT T ATFwT & @9 H Ybe A IRE G 2|
T foera=i # HY 2mae |adn &1 71 &4 g g, forg
10 & SR FOMAD T oM Jefdid fvar it &, i
iaersres TE1 B | IH @rdd ¥ B oy |7 1000 H
S AT AN | U T2 iAot qomTedl U
I T4 pH @81 7T | 39 SRR & IFAR [Gea @l
H* I A=l & pH ¥ yafid & & o sl p &
e phorenz (IT power) 21 H ¥ A HY 3me
Wl | e “fedt faeras | sufera HY smasl
P W= a1 (mol/L) & FIIITA® TELTIIE
(logarithm) &t pH @sd &I

pH = - log [H'] L. (13)
1
— 1 ) —
ar pH T ... (16)
ar [H] = 10PH (17

pH &1 fe=aferfad e+t ufefia farar o \ear 2
“fpdT foeras # SulRerd HY emM 9l (mol/L) &
o @ AL (logarithm) BT pH Fed & | sfera
fopedY faera & HY smas 1=dr (mol/L) @1 &rad &
& foTT 10 & YR AT TRAT FUMTHS b1 Bl HdTHE
A pH FEdTT 2 |

298 K 19 9= Sefra faer@s § HY 2mes |rsar 100 (1
M) & 10-4 M s aRafifa g1 wed 21| s pH ST
(pH scale) T 0 | 14 & =g URadH BT 2|

[H] 1 107107 107 107 107 107107107 107 107 107 e e 0
_____ N O e N Y
T Iprfrr T T
pHAF 0 1 2 3 4 5 6.7 )8 9 10 11 12 13 14
AR T FT AT A (SETF) T8 9 FT a5 H
¢ . >
fra | 4.4



[H'] # 10 7o gfe 89 W pH & 719 # ¢ ga1E
w1 Bl 2|

298 KA W pH = 7 89 W fieras Sawi= grm,
pH < 7 EF WX a7 eI pH > 7 B U &R 81T |
FRTERERT ¢ (1) el faeas — spal & e
(NH,CL AICL,. CuSO,. NH,NO.. (NH,),SO, @1 auf
BT el

() ar@m faewmT — aRSt F Sl ferge, g
T, T &1 o ofavil e et fderae (CH,COONa.,
K,CO,. Na,CO,. T 9% fderas)

(3) SeriA faerms — agE 9, (K, = K,) &1 Hael
A, e &Rk & gV & et faerad |
e : pH @ WA &1 pOH &1 1 Tda &) W & |

= = loe
pOH log [OH] @1 pOH = log [OH ]

a1 [OH ] = 100V

pH @ pOH # W& : 81 W4 & f& Kw = [H']
[OH ] =1 x 10"* (298 K TR). TYTOF (log) o TR—
log Kw = log [H"] + log [OH | = - 14 log 10
dedl - log Kw = -log [H'] - log [OH] = 14
(--log 10=1)
aferar pKw = pH + p“t = 14

pH @1 99 90 & & g 4 9= fag -

1. Uel 3%l 9 Udel &N &1 faerae 8 gof s g
g, o

(@1) vt aret @ Tt [HY] = et a1 St

Y& eRE & Y [OH | = eTRaE &l Averdr

N N . 1 .
— —HCl 7y —H,S0 1— =102
R 100 Rl T M ]mu S
B |
3Fd pH=-log [H']==log [10°%] =2

N e .
= e U H 1—=102N &
g po- RO [OH 10 I

3 pOH = - log [OH ] = - log [107?] = 2
pH + pOH = 14
! pH=14 -pOH=14-2=12
(@) W19 W 3T AT T &NV o Aaal Hiokar | o
T B A -
Tdel el &l [H'] = 2r7el @I Aledl x eTRepdl
Uqd &R Bl [OH | = &TR® 1 AreAar x arardl
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S 0.005 M H,S0, @ fag

[H] = 0.005 x 2= 102 [- H,SO, 3 &TReaT = 2]

spH=-log [H']==log [107%] =2

2. g e 9 gdel 8RS & faior gof <&l 2ran
gd o @1 [H] = Ca

a1 [H*]=yK, -C
Tdd &N® ®1 [OH| = Ca
ar [OH = /K, -C

C — 3% &1 W=l
o —» 3T B RIS BT A
K, — 3 &1 faarer Rexiss
C — &R B "r=dl
o — 8NE & g a1 "=
K, — &TRe 1 fqaios Reri
S92 0.002 M CH,COOH &1 10% fadisr grar €
gad faer & pH BRi|
. 10
[H ]:C(1:l]_(102><m:2x104
Fa: pH=— log [H'] = - log [2 x 10°4]
T pH = - [~ 4 + 0.3010] (log 2 = 0.3010)
pH =4 - 03010 =3.699
3. B pH & 719 6.8 € 50 [H'] gRasfera #ifom |
pH = - log[H"]
ar log[H™] =-pH=-0638
Il [H']= antilog [- 6.80]
= antilog [-6+0.80+1-1]
AT [H']= antilog [- 7 + 0.20]
A [H]=1.58 % 107

427 9% faer@q (Buffer Solution) — \HFITIT
fepaft ofY faer= ¥ oISy | W vad ep AT ued eI
e R faeras @ pH # (H 3mae |rear #) giads
BT & | T 9Ea W i Ud I st
# pH =T weayel g 21 o U faees R
oISl AT H Uadl 377 T Waat &R 7™ W pH A
sqfafida wear 8, 9wy e (@9g ufowel faers)
FEdd &1 o 7 e o o wan # uee
I OT Y9 8RT M W A7 9 $ W pH
d o gRadw @ shar, ¢ ol pH ara
faerma awx faewa (Swg aftEl faeas) ssan
2



IEY fqa9T & YBR (Types of Buffer Solution):
A G YBR B Bl & —
1. W IR faera 2. fafr g9 faerms

1, WXl 9B% faeraq (Simple Buffer Solution) —
el 3Rl 9 GAel AR & ol B fderd | BT —
NH,CN, (NH,),C0O,, CH,COONH,

2. faf¥ra s fAe@T (Mixed Buffer Solution)—
Y T UFR T BN B —

(a1) sr<fra Twr fae@T (Acidic Buffer Solution) :
T e + G o 9 YA ARG W a9 dqd9 &
e, ot W faer™ FEdm 2 | S{EeT — (i)
CH,COOH + CH,COONa (ii) HCN + KCN (iii)
H,CO, + NaHCO, (iv) 9iR& ¥ (H,BO,) + IR
(Na,B,0.-10 H,0) &M1& |

(@) sixda 9w% @@ (Basic Buffer Solution):
e G + A ARG 9 A I | a9 wavi &
forera T, et 9 faerae weard & | SeTer — (i)
NH,OH + NH,CI (ii) NH,OH + NH,NO,

TBY fFaT (Buffer Action) : %9 faeas @1 R
W1 faeram # &9 A § gad o A7 Hae &R AT
™ 4 pH 79 &7 ufRafdad == 9 <dt, s fpar
FEATN & |

wd 961 faeaa @1 aww far — s wiice

forerst @7 wx fFar freTaR B #
Siefl faeras § CH,COONH, @ quf fqaie &7ar & |
CH,COONH, CH,CO0 + NH;

4 HC (Jad are) e oY — epel 9 uTed H 2
foera # SuRerd CH,COO0~ ¥ WaANT #Y gdel arvel
CH,COOH &Td € TSt feiio =9va 8 4 pH #
FIE qfRad T8t gral
CH,COO0™ + H' = CH,COOH
(g foers ) (wae ot @) (g8 )
T IR U9 &R (NaOH) fHar ue — eRe o ure)
OH~ faeras # SuRerd NH; ¥ SN &R gddl &R
NH,OH g1 & foreest fodisr v g1 9 pH 9 &lg
gfge 81 g |
NH, + OH- NH,OH

(@R e ) (A R ) (gae amva)
I B @ gee fam — gH® WY fm @
CH,COOH + CH,COONa & fdeia & Seevv grRI
W FR Fdhd & | 39 fgauT |
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CH,COONa ——> CH,C00" + Na'
(et dar) (ot forerrar)
CH,COOH — CH,CO0 + H'

(gt g srvEe) (FHemH)  (ereu fariToT)
9 fgeram # uadt ard (HCl) &1 &8 a3 e o
3Rl & Wil H 3 fdera & CH,C00~ ¥ |gad
&Y gdel 3 CH,COOH 14 &, W= g1
@ IRV T T e T 7% YT § 39fore pH
qiEde T8l e

CH,CO00- + H' — CH,COOH

(@B e Q) (wae e )
gt ya faeras # wad emva (NaOH) fe= W (69
AT H) — &TRE ° Ut OH- 3mae faeras # Suferd
CH,COOH gr SerfiH 81 Wi & e pH aRad=
EEREI
CH,COOH + OH = CH,C00 +H,0

(Tt &R 9)
AR TH DI 967 fhar — 33 o @ a9
e @ @ e¥4 & fav (NH,0H + NH,C) &
e = far &y 81 39 faaa #§ —

NH,Cl —— NH; + CI (7 foaem)
(wret dega srqere)

NH,0H = NH; + OH (9 faarom)
(gde age sreey) (FH3ITE)

29 O # v et (HCI) fiem= o e 3 o
H* 3 faeraT # Sufterd NH,OH ¥ SeTHi & Sird
& 1d pH # aRexd= =181 &1 gran |
NH,O0H + H°
(Jerd ot ¥)
=t 9K Yad eRe (NaOH) e ov @ eTRe o o
OH- a1 e % Suferd NH, ¥ 93dd 8ia gaal
&e NH,OH 77 od € W 3F Y9I & $RvT
NH,OH &1 3R g Y&l &1 are pH 9 P IR
el 1 arar |
NH,*

NH; + H,0

+ OH
(Uael &TNE o)
Tue faeaT @t pH —
(A) refta 9B @1 pH : 3t I%Y CH,COOH d
CH,COONa @ faerra # —
(i) CH,COONa - - CH,COO + Na* (q°f 3mar+)
(@)

NH,0H




(i) CH,COOH — CH,COO" + H" (31e9 31mI1)
(gda ar7e)
. _[CH;CO0™][H"]
WAFT G AW E K, = [CH,CO0H]
- (H]=K _ [CH;COOH]
' [CH3C007)

[CH,COO0"] = [efam]

[CH,COOH] = [ar7]
Hifd T QORET F AT B 2 o CH,C00-
SR J& w9 ¥ CH,COONa ¥ U &idf £ |

EL)

[erar]

3

[H*]=K, - (18)

T 3R BT log o1 T —

log[H" = logK, +log il
e
T ~log[H*]= ~logK, +log [IT—CMJJ
[=rE]

qr pH=pK, +log

- .. (19)
2] FHIERYT (19) 3Tl ahY [Aea Bl 2veva FHleNoT
gl
(B) R®I™ 99X @ pH : &R 9% fdee= @ pOH
A B BvSvaH FHiEe e g -

[F] .. (20
[#1¢]

TBx o & pH e - 7 a9 faama &1 a8
pH 3r=iret foread Ae aw e gl gl 2, awe
facte &) pH WRRT HEATdl 2 | 2ield an) fAdes &
pH TR pK —1 ¥ pK_ +1 T il 8 eIl &R g
fera @1 pH W14 14-pK ~1 ¥ 14-pK +1 Bl €
SI¥ CH,COOH @& forg pK, = 4.75 &Il 8 o
CH,COOH + CH,COONa fde”[ @1 pH W™ 3.75
¥ 575 T SR

T fAdaT &1 9ead @ =9 A= &1 SwnT faf=
&= W 2 2

1. @Y & — BFa $1 YSER 937 & pH W R F=dl
& | FlEe, aEEEiFe, Biehe dauil B s g i
37T &1 BT pH A1 =7 3 v # |

2. STt # — Uchigiar &1 feva g fmior # pH &
T 50 9 68 & 72y Ror, 959 faerg=i & g o
T £ |

pOH = pK, + log
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3. favdvoners R A — (i) T g dem ot &
&Iy HeAeb! @ faeior ¥ NH,OH + NH,Cl & 9%
forerem &1 SuanT T e ¥

4. Sifg® T=a1 # — SRR &1 pH W4 7.36 9 7.42 BT

2 98 TR § SuRerd HCO, + H,CO, & a%x b
BT ot Bl 2

4.2.8 I—&TRE ATATIT (Acid-Base Titration)—
U SHI (S aTRT U &N WO Bl 8, o
A IETHAIGRT AT BT &, 3 &R AT
FEdT & | fFT &TRE §NT 317 & YOI SETHHIHRT BI
Retfey # ord & YN qodid, 8R® & TAEE
Tedid & auiEe BN & | g & ug Refy R fag
TR U gl & S dxif~e s fa=g (End Point)
FEd | o famg T 9T @ ATl 3P 9 eTRE B
AT U BT 2 |

IR IFATI # arfw famg & Meiivor &g
TFd B AT UEnf sia—eRE Yad AT BRI
I YA AT ISTHAIHW FaF el & | e F
pH (H' 3= |r=dn) & A9 H Sfa uiad= & |rel 31
Rac B 2 | St e pH & S9N 8 35
FAT—3TET T I € | ST STt Az H Uep 4 el
SR AR H GERT SN B
T aFa—eTRe Y@ & T 3 uRadd ud Ff¥Ed pH
WﬁmémﬁpHWﬁmélﬂ’&ﬁpH
a=Tel o Hards ara=r 7 uflads dedr &, gad &l
S pH W AT Hafear W dsama & | /w6

@@ H Ueh (f¥Ed pH U BT |
Y WA ARG YD1 D pH T 11
arft @ 45

. L eEd pHW™™E pHW™E  pH ™

9. ¥ ¥ pH ¥ 3rfér@ pH
qrel qrel
et oo
# 97 # &7

1. Wi R~ 3.1-45 el EiEl]

2. A Y= 4263 i brer

3. foeas 5.0—8.0 GIc] e

4. FWRIEHE & 6.0-76 drer et

5. T VS 6.4-82 et GG

6. TR 8.3—10 FEA

SATYA # SR Yad &1 g9 : AR A



7 arf<r fa=g w9 pH ¥ vt afvadd= g 2, 39 s
@I pH W @ & | -1 3pi @ eTRehi & ST
# oA BT pH T - Erel @) o fomely
FFA—ETRS AT W 3T G &1 I &
pH TR 7 g &1 pH gRads T ) R Fwar
2 | T @@ @1 pH e, STTAId= @l pH aRadsT wre
@ sl ol 8, 98 gae 99 ogudd & ferg sfea
YA BT A=A A2 | arA—eTNe g Freferfad
PR P BN E —

1. ¥9d 30 AT Ve &RG D A LAY
(Titration between strong acid and strong
base)— T IPHR @ FITATGA] A Hael &G Pl e |
TRIT TG 3 Bl DI IeRe] Tl 3 ol © | Jadl 37 Bl
pH & (1—2) BIAT € | 37 ¥ &R e o= U™ 4 pH
i efR— e 9 Brh 8 | e g T e & pH W=
H el 9 3 9 10 dd gl g 2 | 39 Far 1 yae
TN & M @ pH # altads & T amera o e
e (RFFATIA a%) B o (4.2) W wefia far mar g
39 3AA @1 1 fag W pH W 3 W 10 B
T ST ATl W qEd! | W T AT Sugead ad
T T TN Fad & o — BEtamfes, Ie s,
HfSrer IS T AmERIgA w] St g E |

|t g
‘SU 40
25mIN 2R & o0 wgEd N&R FT A
o W@ ;42
¥ YR % AN P Sare¥l : HCI-NaOH. H,S0 -
NaOH arfe |

10 20 50

2. gdd I AT YA ER® D HEG AT
(Titration between weak acid and strong base)—
AW 3 BT pH T 23 BT & | T4 &1 fHel
TR 31f fag o¥ faeas @7 pH o devrar 9 65 W 10
A% gig Bl £ pH uiadd @1 g9 pH W #
wiAteifer aman &, famg A sifvr 781 arman |
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10 20 0 40 30
BN & o UgT N ANE BT A
fora dwar ;43
T T ITATA & foIT BRI Sfa @ 3 (fF
43) IE : CH,COOH @ NaOH & Heal 3iA19 |

3. W90 R qUT GAA ERS @& HA SLATIA
(Titration between strong acid and weak
base)— Wae 3T BT pH TTHAT 1—2 EAT & | SO
el e e u us # pH # RN aRed= grar
& | 31t famg TR pH #17 # v gl 9T 3 9 7 9
BT & | 3R @1 39 pH U @ 3191 A9 Aol
1 ofre 8 fooeg widtendfe 781, o 39 o/gHa &
foru sfad wae Afde et 2 (o 4.4) | Sg189T: HCL

INH,OH & #=1 3rFATI |
14 i
12 i
pH :
10 [ Fretemsrsir

HiEE 3R
At faeg

10 30 40
25l NOFE B R WA NER @ AT
s Hem ¢ a4

20 50

4. i@ Ird AT qdA AR® @ Wed IITANYA
(Titration between weak acid and weak base)—
forei gefer ot o1 pH TFTHAT 2—3 B1elT & | 3a faera
A gdeT &R e W f9eas & pH A # -« gfs
BT § | a1 g, W pH W # w1 aRex= 8l 2|
pH # 98 &7 Ufad T 6.5 W 7.5 & W BT € |
sife favg we pH A9 ¥ agd &d aRads 89 & R



seATET & forg a1E sfud we T8 & | Al it @
BT 21 el AFAT &I pH U § d18w £ |
forg BT Y8 S gAF FT STIA fHaT S A @
(e 45)1 SerEXw : CH,COOH 9 NH,OH & #ex

ST |

AP i

| e g

10
\
25 ml Narl @ forl UgEd NER &1 I

fam wer

20 30 40 50

45

429 faermar e ok Swa SyAhT — faergar
UG &I STDT W 4 [ACTdr &1 SAHdRI Aaedd
&

faeraar (Solubility) : Fif¥=a a9 W i geef &
Mg fera & T ofley smad- § gol Y Hicl &l He
1 99 uere] @l faeraar ded €1 39 "s" gr welia
B E | 3

T (s) =

ferae T SR (efle #)

faergar PFEEa (Solubility Product) "I\'xp”:ﬁo_\’!ﬁ
e faera Iegd avEed AB (W™ AgCl. BaSO, arfe)
B W ¥ el N IHS! 984 HH A geral & | 3
UeId srEed @ e A Al 9 W9 e |
farerar wedl 2 | 39 whR dgd svged & Hgw A

# foferaa <t wm wenfad & o €1
AB —— AB —— A" +B
GIE rfefora 2y 3
(srferar) (facrer #) (forr #)
RS W= W Fe@rgurd R &1 79 e uw -
ko AB
[AB] ~

Ffeh Rer a9 W Aqw e # et Sea srraey
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AB & wiresim fem va<dt 2

a1 [AB] = K' = fReRi®

gafer K[AB| = [AT] [B]

ar K K'=[A"] [B]

a K, =[A[B]
7B K, T T ReRIE & 9 faerrar e Fed §
“fafraa o wx fedt dga svucy @& W@
foerga # SuRem smEaT & AFwarEi & e
99 dgd Ivucy & fPudr [Preawd dEdrdr
I
e : Fffaa ar o G4 ded seed & K" 1A
Rer vEar 2|
farerran rwa & afve ¥ FEfalad freed s &
T & —
(i) A% Iga avaea & fov oM@ To9%a (lonic
product). TIRRIAT [HHA & TR BT & a1 fJoad
e BN | 94 ded ATy @1 3N e W A8t
Hletl |1 Al |

[ATT[B] =K,

(i) 7S IEA sTaey & forw e TOEEE (lonic
product). Toeladr BT & A BAT & o foeram
AT B | X G TTEed @7 SR Sifern A
HTEAT ST Webeit |

[A7] [BT] < K,, .. g e
(iii) 9% 2@ ermmaea & fav e oW (lonic
product). fderadl ToEBa ¥ ARE BT S 21 ar
farerar srferdqea 2 | @E Rerfa faeras & S=ga sroaey

@ STTETIVT FT SN 8 |
[A][B]> K, aferage faerr
(araeroor @1 Rerfay)
PR — A TOERA B AH P Aeaar THEwd &
IR W & forv g ey sruded fead | aev
AT |

factaar deon faewar EEa ¥ w9 (Relation
between solubility and solubility product) —
TarcraraT I faeiaraT qUHhe o W T STiud &
@ foTT U W e SETd Ax By @ 6w fdead
4R faar evd & | i dzgd srgeey @ faekmar s & dai—

Ax By = XAYT + vBY
s XS Vs
3fcT: Ksp = [AY]* [BY )Y i (21)



a1 Kyp = |xs]* [vs]¥

qr KHP = x¥ y¥ ) ... (22)
1
Ksp |
a1 s:{ \S'J\J 23
Xy

TR, x — UF V] & (ARG & U &= =1 @l ween
v = UH Y & Ao & 9T Sl H G
farerraT g faeRrar qUFhd &1 HR | faers
# arfafsrar @1 wEROfERT o® R eear @) fafie
m%é’gﬁmﬂgﬁ%%{qKsljasﬁmmﬂ
2
@) 11 vOR & fi=gE swEcy — fo9a fEoa o
T €I T Uk FOAA Wi 811 o AgCl. AgBr.
Agl. BaSO, anf2 |
AgCl & fag : 7191 AgCl f faeiardm s mol/L &1
AgCl —— Ag" + Cl
S S S
a1 K =sxs=g

|

T s= JKg
BaSO, & forq : A1 BaSO, @1 faefardl s mol/L 2|
BaSO, — Ba*" + S0O¥
S S S
K,, = [Ba™"] [SO]]
ar K =sxs=s"

sp

ar S=\/F‘5P
@1:2792:199R & dga Iv=gey — s
fomiTa ¥ U e 9 <1 SEUIRIA WIS 811 2 YehlY
& dggd vgcy 9 s e 9 @) uFmE 9 U
O U B, 2 1 YR & Jga Iy Heard o—
Si¥ PbCl,. CaF, 9Ag,CO,.
CaF, & fog : @1 CaF, @1 faciaar s mol/L &1
CaF, - Ca?* + 2F
S S 2s
K, = [Ca*] [F]?
a1 K, =sx (2s)? = 45°

1
ar s:{ﬂl’

4
Ag,CO, & foQ : 7M1 Ag,CO, @1 e s mol/L
gl

Ag,CO, ——2Ag + CO}
g fae 2s s
K, = [Ag']* [CO ]
a1 KHP = (252’ xs=45%°
1
Ll s:fﬁ\‘3
Yy
(@) 1: 3 @R & dga Iqucy — s foaem 4
U@ HRE d @9 ROME WS g, o — AI(OH),,
Cr(OH), =nf2 |
AI(OH), & forq : 7T AI(OH), @7 feraar s mol/L
2l
AI(OH), = AI’* + 3 OH"
Haw faer s 3s
K,, = [AF] [OH *
a1 K_=sx(3s)

sp

ar K, =27s
sp
1
(K4
T S:L i
27

() 2: 3 yBR @& Iga IuECy — s foem 4
&1 G d T RO U 81, O - Sb,S,
Sb,S, @ fé1Q : AT Sb,S, @ faefadr s mol/L ¥
Sb,S, —— 2 §b¥ +38%
e feas 2s 3s
K,, = [Sb¥ ] [$T ]
ar KNP =(2s)> x (35)7= 108 s°
ar K, =275

§|

1
[Kgp)s
7 s= i |3
108
JETEvT 5 : 25°C ¥ Agl @) fadadr 0901 x 107°

mol/L & | Agl &1 faeraar o sma #ifem |
Bl Agl - Agr+1

S s s
K, =[Ag"] [T]
T K,=sxs=s
a K, =(0.901x10°%)
(v s= 0901 x 108 mol/L) &1
K, =8.13x107"7
FETEN 6 : BaSO, @1 25°C T¥ fefelarar 000233 g/L ¥
BaSO, &1 faerTdl oFHer S HIfoT |

(BaSO, T HIelX TaAM = 233)



Bl
fareraan (/L)
BaSOJ'Eﬁ qCTIT (s) =
A FRHHA
0.00233 =
= ——=1x10" mol L!
233
BaSO, — Ba> + S0O°
s s S
K, = [Ba*] [807 1
aqr Ksp:sxs:sl
a1 K, = (1x10 H2=1x 10710
JGreXol 7 ¢ 298 K 9¥ AgBr @1 e O A

4x107% 2| 7f¢ v faeg § Br ST @ A
%1071 molL' &, @ Ag* 3o &1 Hrwal F7 8Rf?
B : AgBr = - Ag" + Br-

K, =[Ag'] [Br]

Ksp
[Br]

o [Ag'] =

_4x107?
T 4xl0”

= x10"% mol L'

fadt@ar uEweE @& SUFT (Applications of
Solubility Product) —

1. B & Wed i — Ags 9 § MgCl,. CaCl,
anfe @7 ergferat Bl €1 ergE THE &1 Hgw e
1R, feram # HCL 3 anfd @it S 21 1 et
@ e # gfE & S | [Na'] [C1] > K, (NaCl)
B ST & 3R NaCl o1 Faerqor 81 e 2 |

NaCl - Na® + (I [K,,=[Na"][CI']
HCl ——H" + CI Hw faere]
NaCl + HCl - Na" + H + 2CI
[INa*][CI']? > K, (NaCl)]
(eraEmor @1 Rerfa)

e & et el o argfeat (MgCl,. CaCly) & forg

ATAME G I9d K & A BH F & HEO
sp

argfeat faera # 21 w8 o €

2. Hifeaw qgoEe & fmlo § — Fifcaw gz
HEFE (NaHCO,) & FHfor &1 «dicd fafer 9 s
1S (3T e NaCl &1 Sfer faerzm) €0, i
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varfed @ ol 81 R NaHCO, @1 sfaeiqor &1
ST & | ST PRV AE & fdb 39 faera= 4 Na*, NH,",
Cl" g HCO, ama SuRerd &1 | NaHCO, & Ksp
@I /I 31 gerRIt (NaCl. NH,CL. NH,HCO,) & Ksp
W W Bl | 37 NaHCO, @& oy smafis orwe
> K,, B1 S | 3 il | Teel Saeifid & o 7 |

3. WgT @ i § — 9ga 9= 9™ el &
wifeTs an 9efRem aw B9 € 99 - 9k wive
(C,,H,,COONa)

|G & sitenfire Fafo § gar o dd S ARy S
Juered faar |rdr 2 | g9 ferg gan ar dd § NaOH
F1 Tl faere fiemn S 8 | e ad et &
HIFETH g0l & Felig [Gea= & 9 # A9 0 2
21 39 e % NaCl i o e Na* st
ol A= A gfe g1 ardi 2, st Nat g afi s &
FOAT BT Wl B orThet K| ¥ iferes 2 e 2,
FI9® Wereawy WG B A 81 I & | g8
WA P AU DHEAT © |

C,;H;;COONa —— C,H,.COO0" +Na”
[I\'sp =]C,;H;,COO0][Na']... (Hgw )
NaCl fie= v

C,,H,;,COONa + NaCl ——
C,,H,,C00" + 2 Na'+Cl

[C,;H,;CO0 ] [Na*]? > K ... (eraimr @ Rerfd)

4. I faow dga svacyl & ek I &
# — fareradT @ facradr o (K, ) & #e e &
TN W AT o g7 £

5. TS fAeeisv # — FFEHE davn & e
¥ fAIrRIaT U w1 ag SUANT fsem S 2 |

(31) =g gl @1 GEAR fauTe 9uT WEl &
w9 &1 fefeer : o1q eFnE! &1 S96 Fagar faveyo
@ o1y eIg 9! &1 P~ |98l (a9T1) | <&@ -7
g1 @ omER O eFARE & AR & e
W(Kq))?m%lmmﬁmw
(K,,) a1l &1 1 T W1l b g H ¥ T E |
Fareronet : Hg?* . Pb2*, Cu?t, Bi**. Cd? . As**. Sb*,
Sn¥*, Sn** & FewTgSl @ Ksp @ A9 o1 HAT9 &1
& 391 R 37 Ueb Wl fEel1a W § v R g | uge
WE & gl (Ni2*, Co?'. Zn?". Mn?") & AhES!
@ K,, & A @ 9 e ¥ foeg fedia wE @




AT & Webidel & K & el ¥ Sw B & PRl
g YUd WHE W WA WA 2| 1 UGR gd R @&
e (Fe™t, AT, Cr’t) & ETggiadrgs! & der T=H
WE & gIAi (Balt, Sr2t. Cat) & aﬂaﬁe’fzﬁkw
% W AT A B 8 |

€7 TRl @ TR BT (el OIS d & SR 1Y
wiEs fhar T €| 58 facraar Hed & gfy o
g far € et - yew wE & el
(Pb>*. Ag'. Hgl") z%zraﬁr@—@rzﬁhp &AM I T
\HET & EFEET & FARTSES § W BT & | 39T B g
Yerd |HE H T TR E |

I BN NiZ*. Co®*. Zn?". Mn?" & cwIzel & fdetadn
ToHd WH fgd wiE & werss! ¥ ofte BF @
®HRY g2 Aqel wHE | v w2

T UBR G FE & gl (Fed. AP, Cr') &
BESIATES P [Gelddr oHEa Fqe, U=M 7 8 998
T EESIAAES W &9 Bl 2 |

e :— TIelar [UEha & SR IR 3@eav & oy
fa<ia W % HCI @1 sulerfa # H,S 19 garfed &
Sl 2 | g wER el W 4 NH,Cl @1 saftefy §
NH,OH et €| (@vf a9 smafie yara # 3t oreamy
ERCI i )]

@) qdta wqg § wrw TEfis s (HNO,)
e T ¢ Fe(OH), & K, @ A7 (4.8 x 109
Fe(OH), & A (3.8 x 10-%) ¥ offds grar 21 g
WE & AIOH), (K, = 8.5 x 10 %) @ Cr(OH), (K,
=2.9 x 1072%) & fGetar Ohe Fe(OH), &1 qefm |
Fe(OH), & 99 B4 & | 391 &Ro1 A faeras # Fe?'
ST UfRerd &1 dl Fe(OH), & ®U Sl gefia wie #
SFETTVT <TET Bl ebell | 3 AT W H el e &
fore NH,C1+ NH,0H fiem & @@ faes &1 9=
HNO, @iy Sarell Sfrdl & difes Fe?* &1 Fe'* #
SATRITRRYT Bl ST |

(@) oW WE @ SAEl & GIE 99 9 &
HTIET (Ba®, Sr2*, Ca?") &7 weeor 34t A # fohan
ST 2 |

FHH RO IE © fb Ba®'. Sr>*. Ca?* & P, Gebel
q dif¥rerel & e [oFhe & "l &1 &9 SRaH &
fore wad o, iferm & fore 599 a1iffe 9 Biewas
@ forq waifere g1 2 | Fafery v e % K,Cro,
SrAdEY Ba?' @I BaCrO, & w4 4 aeifdd & &1
Fifd BaCrO, e Ksp @1 |14 SrCrO, @ CaCrO, &
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K,, & Al § &F §1a1 & $9fee [Ba®'|[CrO} 1> K,
&M W BaCrO, o7 YTl 37aey 3(Ter € |

[Sr**ar Ca*][CrO7 [ < K ... B ¥ SrCr0, CaCrO,
Torere T i wed 81 (BrRifia T8l g)

Ba?* &1 arqaferd fad famm $r2t & wderor 2g faerm
# (NH,),S0, STel¥ W BaSO, d SrSO,, &I &l ¥
F9ETT 9T Erl © fobeg CaSO, &1 81 Wi [Ba®’]
(S0} 1> K, [Sr*][SO} | > K, ... B ¥ BaSO,
T SrSO, FRIMT BRT [Ca®*] [S07] < -~ M |
CaSO, 3aeiftd -T&l STa |

AT Sr?* o YT & d Ba?* @ aruierd amawd
B Bal, Sr¥ g Ca¥ @ @ sifadicic & Ksp & 8F
@ BRI (NH,),C,0, e+ W diF1 & sifeicie & &9
# Sraelfire & 9 € gty Ca® & WETT ¥ gd Ba
T Sr?* aruiterd B =Y | 3 BSC %4 # UTE ¥l o
Tl &

4210 H9 33194 991d (Common lon Effect) —
fodlt gda de@ suey & faewd A U yad agd
sraey e W R @ 3 3Ed 9gd aeed
@ FRT AT oA (T A1 SRUEE) ST 1 A6 gad
A AT & A (fEisr) B A ge Sl 2 |
TE YA AT UAIG FHEardl ©
A1 f& v gl degd ey AB &I ol # faerd &
W fgeras 4 gas fQaea o Fre=fafaa 9y wenfug &
I 2 |

AB —— A" + B~ (3re o)
T ATt v & frem 9

foror fRemiw K = A B

[AB]

ufe SR e 7 vad degd sEe AC firer far
SR et e ot faarer B &

AC = - AT+ C
faera s § AC ! SuRefd ¥ 99ama A™ &1 |r=al §
qf & WF 9 AB & famior Remias (K) & afvid &
e BT A qg S | febeg i @ oY K @1 A
%= 2@ & o ReR v & forn sifaaifora aega
Jeed AB @ drwal # gfy e & for we weliy
e ¥ farenfia &7 ST srerig AB @1 faRiTeE we
T |
TETENT 8 :

1.0 M NH,OH (K, = 1.8 x 107%) &



faera= % 0.1 M NH,CIl SR 2 af faera= § [OH ]
ST BT |

& : NH,0H —— NH; + OH (3re9 fomie)
(gdet dat)
NH,Cl = NH; +Cl" (e of faiier)
(Jaet dar)
K _[NHI][OH™]
" [NH,OH]
T8l K, = 1.8 x 10, [NH,OH] = 1.0 M,
[NH;|=0.1M
. 0.1x|OH

s 18 x 105 = 2XIOH]

1.0

(OH-]= L8x107 %10
0.1
= 1.8 x 10*mol/L

AT : |H A U9 & HRYT el fae Sga srE ey
@1 faerar ge ondl 2|

JRIEYT 9 : C Hr=ar aref NaCl foeas 9 AgCl &1
fareroran & farg

B @ AgCl —— Ag" + Cl- (arew ).
NaCl — Na® + CI- (g7 faem)
C C (RAT=eT)
K, =[Ag"][CI]

AET 99 3mad Cl @l SuRerfd # AgCl @
foreraar & '

el [Ag'] = s! TT [Cl]=C BFN, [AgCl &
CI- @ A=l 7 A+ W)

3. KNI‘:SIXC

ar S

S 0.1 M NaCl gaad faere 4 AgCl &1
fareraar Fam gFh ?

(K,=1x 10710)
Sl Ksp _ l(r10

- =1x10" mol/L
& D

W HEA YA BT Hewd — H AT TN B T
SWIN €A & UM fagedor | {6 gaa ggd
aifea wrsar & forg fear sirar 2 |

92

1, TR B T[EmeTd fageror # 99 HC1 @1 suferfa #
H,S %1 yarfed @1 STl 8 | 391 SR I8 2 {6 H,S
TP IE I € TS e e 7 et W
wrfid gidm 2

H,S ——2H"+§*

forgror Remies Kk = L1 5 ]
[H,5]

yad HCl @7 faiem -

HCl — H" + CI" (@ qof furer)
e % HCI @1 SuRerfy # \aemas HY &7 wrsar #
gie 81 M H,S & faarer Reris (K) @ o & o
B AM 98 W | fbeg K &1 A9 ¥ gan 8, 59
Rer v @ forq sifaaifor H,S &1 |l @e+l =y |
gofere wmRy worg feem # favenfua 1 Sier € ey
H, S @1 faaisr we oI 8, Ry S2- st &1 wr=sen
(Hg?". Pb2", Bi**. Cu?'. Cd*", As**. Sb3*. Sn*2. anfe)
B AHES B ©U H ARG T AF |
ael [fedia wgg & o] [S2] > K. Sieiqor gre
2l
forrg 8% & \r=al wgef g & eAREf (Nit2, Cot,
Mn?*. Zn?") & 9%iEs @& W9 H araeifia @ @ fore
Tafe el &l |
ael (A WiE B o] [ST] < K. S e
BT 2| 3 =g R @ o faeras § € wd )
=Y YHN FGHIAE U91d & ST § S22 Gl
F1 FREfE T fade 99 & a9 I 9 9 %
gl
2. AR WE @ g (Fed™, AR, Cr'Y) T SR giavss
@ w9 H SRV HY & ferg NH,Cl @1 sufRerfy
NH,0H fAelrar ST & | $91 SRY 7% & & NH,0H
T gl 6 8, 39S [ © faeras # frafefag
| wnfi g g |

NH,0H <~ NH} + OH  (afeq feiem)

fror Reriar K = [NHLIIOH |
[NH,OH]
Terel faere arverea NH,Cl &1 faarsH -
NH,Cl —» NH; + ClI' (@ qui farrri)
NH,Cl 2 fderae 3 Sufelfa & WHama NH;, @1 A=l
% gfg 8 9Ri €| o feed Reriss (K) &1 74



Tgar 2, fbeg K o1 71 Ffad 811 & | 39 Rem v &
forg arfernfra NH,OH &1 \r=ran 4 of i+l =nfew |
gfere wr warg frem # farenfow = s 21 o
OH- 3R il "ea a1 ¥& WIdl 8, Wl gy 958
& EFRET (Fei™. APT. Cr) &1 SiEgiaass & w1 #
AT B & folu T Bl & | AR

[Fe™ TMAF" a1 Cr'] [OH] > K ... 3{9ei9o1 1T |
fereg faeTa % OH- &1 A= a2, 99 9 B W &
Zn?*, Ca®*, Mg anfg @1 Im@eiuer & forg wafey =g
&, foree @ foeras 7 € wed €1 feg NH,ClL &t
SR # NH,OH & oia=i= & OH &1 |r=dl 3o+t
oI B STl & fb g WE & Wi Mo?t, Zn?t, Ca?
Mg?" &1 +fl argerar g S 2|

Heayul fawg

1. a8 s fows gl grr U a1 ot soagiA
R O 2 (Agerag ey uihan), sifaiewor
PEAT 5 |

2. g ipar foraH gerl gRT ve a1 At solagl
TR fbd W & (SelaR RNy W), araer
FEAT T |

3, SffaRfiHr aid 7 gfey BT sifawiieeor qom aifaiimor
3® # HHT BT ST FEAT 2 |

4. offadiad g aren yer suEraE wEdr 8 o
AUARS TATEH AN & dT ATrdTeoT 3i #
gfg B £

5. 3MERIT B AT geret i diIdNG Hedrdr &
ST R® Ioragl= TV ¥l & e sfwdienor
36 # BAT BT B |

6. a8 yEMtIE it e v veel 9 g W
SeTdE T WIHTNY B1dT & vefad fafdha sgerd
2l

7. SiiqHPRvT 3@ : Aiffe 7 el a9 & uE] W
foer™ waTdY smay @ wWeen, o AfYaa el W
ST BT ST 8, ifeiTRor 3l dEar 2 |

8. U "aef & FIF GwAT] T2 ifeiIERoT arawe
T & AFHIBNE T e ST &1 PRI Pl
& SR H,0,. HNO,. SO, a2 |

9. JiFHidNd &1 Tedidl AN :

ARG T ATAY ZRHT
ey fobdl T geraelHl B wen
A7 Amal, # W
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10.

1.

12.

13.

14.

15.

16.

17.

18.

HqTEED BT geAlD AR
JUARIE BT HIAY TR

TR T Zelag 1 o we a7 s, 4 i
T yatef i e # et # Ao g, feg
YT &1 AT BN & de]d STTeed Hedld & |
I Eey & faera | defd sTueey & SaHl 9
TR 3Tl & Ae TRIfUd AT A6 A
FEATT 2 |
I AEey B Gerd A @1 98 o Sl amaAl A
fornfora grar 2, for 7 W (o) FEardt 81 o
FT A (i) AT (i) T AT B TP (iii)
faetrerd &1 UgEl (iv) a9 (v) §F OT 3 M
Suferfa o v wvar 21
AR AR & IR Fod fgea # °H
A & aTe] T&TRf 37T G OH- 3R & aTel 9aref
{NE FEAR & | H' 9 OH Wgad gibe H,0 a1
g 39 SeriiFie @ed 2|
ST BT ARATE ToFTHA Kw = [HT| [OH ], 298 K
A1 U Kw=1x 107 gar 21
pH = - log [H']. pH {531 faeras @1 areiiaar aferar
AR IAAT BT TSI HYell & | i faere @ fog
pH < 7, &TR&I faera & ferw pH> 7 8idl 8 de
Feriie faera & forg pH =7 81t &1
e oAl @ amuferes Wl I e Reriwt
& AT FT AT BT E | -

HA, @1 W

HA, & ared

Ka,
Ka,

U faee f# vad orel @1 vdd SRE @ Y
A= e 9= pH i gfad= &1 ek ded 2 ahe
e FEam €|

el gwY o : gde are + gd o @
T ARG H a1 Ta9T A —

(CH,COOH + CH,COONa). (HCN + KCN),
(H,CO, + NaHCO,) 3nfa |
ARPI IB faoa : g eTF + gdd eND
T Yqel 3R ¥ 41 9T Wi — NH,OH + NH,Cl
I &N AT | WiATerueifer (HPh), A
M= (MeOH), WHTd e 3nfa gas wa foml



20.

ST | vEe ard-Udd &R gAIE i HPh 41
MeOH # @18 1, uaet srrei—gdel &mee SrgArd= #
MeOH T Tde 31 — Uadl &N 1A= # HPh
SYYFI AP B 2 |

. U AECT & AW e | Sl o st

@ U (AT [UFEE) & fderddn ot
HEd & |

AxBy - - XA+ yBY
K, = [AYF[B] afd v &1 faedm s mol/L &

I\'sp = x¥y¥ gty

FoITaT U T HEE SUANT UTcHE faweryT,
|1gA i, 6 F areE anfe # S o g
et gder Sega S 3 THT WA Ggd STEe
TR gde I gey & [AFeT @l A °9e ATl
81 U8 AW S g HEAT € | 0¥ H,S @
fes HCl @1 suferfs % NH,0H &1 faism
NH,Cl &1 SuRefe # & & el 2 |

et W

Tgfie g -

1

siferdierer arfafshar ag & forast —

(o) geraet W= Rl W €

(a) g1 ol oa deer @

(W) =T faegel o<a dgar &

(<) BTEFIoH T Jedl §

AT T IEEN & —
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(@) Fe?* — Fe™

@1
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(@) NaCl+ AgNO, — AgCl + NaNO,
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(%) CH,COOH+C,H,0H—CH,CO0C H,+ H,0
(€) C +0,-CO,

OF, # Tl 1 sifefiaer sid & —

(a1) — 1 @) + 1

)+ 2 (@ -2
H,AsO,  As G=HTY T ATefieror i & —
(31) +5 @ +7

() +a (@) +6
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(37) =T WY CIGICRIERN
() faetTraed & 9B W (F) SMIAT & TR W
8. gddl At 3fR g 6T B IS ST FHI
A (el SaAny /Hier H) 8 —
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14. BaSO, &1 feraar ToMFwa 1 x 1070 € o gaH
o H ufd eflex faeaar grf —
(31) 233 x 1077 ¢ @233 x107° g
(M) 43 x 10°%¢g @133 x107° g
15. HNO, @1 pk, @19 338 & @I §9& 0.01 M &I pH
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0.2 MHCN 377 & ST @l AT (o) ST BIfry |
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AT (1) [H] 7T AF G (i) Ka &1 A9 ST HIR0 |
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60.

61.

62.

500 mL faderem # o= ¢ NaOH =il Wl f6
faera= @1 pH= 12 & Wd| (IR 02 )
208 K T¥ AgBr @ faerrar 632 x 107 mol/L 21
IS fory faeraar quehd &1 W S| Iy |
(BT 4 x 107")
208 K R AR ERgaMISe &1 faerdl oAb
14x107"" & | HIRE EEgiadge @ o gLt §
T BHIFAV | (ST : 00087 gL 1)
AgCl 1 foermar o 156x107"° 21 AgCl &
e 4 3 [Ag'] = 1.0 <107 mol/L & T 39
faerg= # [Cl] @ &RfY ?
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50 mL 0.04 M PbCl, 1T 150 mL 0.008 M SraifraH
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XTafre 9, fddaa ud SqNor
CHEMICAL EQUILIBRIUM, SOLUTION AND CATALYSIS

TR AT H WS A aiaTT v s,
T AT fo 1 Frem, A Reies, W &1 T
P arl BN, Kp 9 Ke H w9, THmfTd F
[T IR w SR b & A & erga, A-wmdfery
®1 RraT=, faere & uiT vd 9aR, 3 faerm,
Uq 2 [aead, IEROT — YRAT, UHR Ud SUART 6T
SRR B |

e ww
(Chemical Equilibrium)

3 S ud aiavefir ufsaret # warafae
A HEwaol & | Setewenef — 3@ # Eraifen g
At & ulRdes 3 vada § off 78 sifedior swel
H AT | HaET SR e SHreie a9 & 9
frfaiRaa | wenfud =@ &
Hb +0 - HbO

(s) 2Ag ~ 2(s)
T ] e = e e
@ BT & W @l gE wenfid e @ fau
STFAEMAFANA SR € <1 8 |
IMTAfTE AR @ SRR B G $ forg
TpAU U9 arerAvi ifafhame o SenT B
MR |

5.1

oA Ud SopAviig srfrfmard
(Irreversible and Reversible Reactions)
aryeraiia afifspard (Irreversible Reactions) —
# wfafpar v sare 9N g o= uRRefo 4
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IAE G BRI aRE A AMERSI H AT 99 UM,
Frger i afafsard waad €| s T afifrand
T Fat UF B e 7 Fdi 2 argepacia afifmang
FEAT E |
« 9 SrAfFamRT &1 SIfAERS] g IeaTE] & 724 T ot
A (=) TN <9 |
o 3 rfafeant e guiar ot ugadt € sreifq siffidre
qof w9 W ITel H gee W § | SR & g -
(1) Zn+H,S0,— ZnSO,+H,T
(2) AgNO, +HCl — AgCIV + HNO, (31aeior)
B  NHNO, -» N,t+2H,0T
(@) HNO,+NaOH — NaNO, +H,0 (SaT-ievr)
Sopaviia A (Reversible Reactions) —
g aifafrd e aifeme Terl e #ve Sae
T dur Sl uRRerfi # Scare g 5 g qe
it (arefre gerer) # uikafda &1 o Sepavig
afyfpand wEard & | i Wit iR o wme
afefRerfaat # gmt femsit # =erd 2
« IFAUIY orfAfRaT # <7 fawrEl arfafra fofee e
&
(1) e erfHfFar (Forward Reaction) — fo=d
sfimRS ] Swrel # aadd 8 | 78 e § arg
AR ¥ =it afR wef¥a #7 9 2|
(2) w<ig srfafssar (Backward Reaction) — 7o
IS G 4ol AMFHNG a4 € | 98w | i
AR 9 it oiR w=f3fa &1 S & | 59 HI &7 A5 |

H,+1, > 2HI (T ),

2HI »> H,+1, (acdia sifafasan)

ot arfafssar weftewor —

H + L, — 2HI



» Sahaviy arfafearart & arferel 9 Sanel © weg
Sepaofiadr s () e gulfd €1

« 3 srfarfeand @i A yofar @1 =2 ugadt gen amar
21 feemal ¥ =erd e 21

« afe AfafF & Sae 4™ 81 O 9 9T § BeE
@RI 2 |

* AR FRITAT T TIraaT 8l & | S&T8vT —

(1) N,+0,=—2N0
@) Hy+L,=2HI
(3) PCl, = PCL +Cl,

5.1.1 TEAtE A gREET vd R (Chemical
Equilibrium, Definition and Principle) — <4 ot
IHHYI AR BT U a5 U H e oiar & d
Ry H o kAT 1 9T e BiaT 8 SR wd
FffEhar &1 o7 I BT B | WEG @ WE— S
a1 IITAT 8, T TN B A1 AfAERG el
B ArFEaT Hedl WTdT & T SeTET B ArEdl gadr ol
2| B 9y uvEq Ua Refy v e @ e i
Rl srfaferamd (3rr o weiiv) |\ 97 89 ol
3R T Wi =i € 15 srfafar v T €1 Sopavia
aifafrar @ @21 Rufy arfre s sEardr 2

I

I, ANfHFHRS® (Reactants) - = 319 (Products)
i
1-1.:mmﬁmzﬁran(aamb§)
r, = el Sl &1 9 (qgar €) (W @ e
HRIW: (r), = (r,), == & Yl

s fod o= 93 § B awlt Soerfa
aftifspar § w9 o wd wifiw efdfsear &1 O
a¥e] B uirar & o 39 Reafy & v
Fed & (R 5.1)1

78 W 2 6 9w ©w R 9 ¥ arfers
Serel § gEerd & Ia- &1 9T 9 gare ol g i Rat
H gt 9T B | 39 YBR AR TN ATAGRS! 9 IeTe]
Wr=ar e 81 Ol & T 999 & 91 78] g5l & |
3 e wr ol ferRad uer o afvfia e
Wl £ |

“fedt Sopwvitr aififerar @Y @' Rerfu
o afere! 9un Sdrgl @ arwar Rer w
Wl & wem wWg % w1 aufafda wedt €,
IS 9 dEard 217 (fE 5.2)
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\Lm s BT 3T ()

0 i

NTHY
oz 5.1 : Sopwoim sifafspar & wrmawen &
TRITYHAT
3”%5??36;
0 e (
g 52 : 99 & O™ Orsar 9 9Rads

IS 9 @ A@fa (Nature of Chemical
Equilibrium) — YAE A ov 941 sffana!
UG ITET B Argare [ReR 8 W W U ydid giar @
for ot srfarferar was o T €, faeg areaa # srferfar
g Tl BT gfeds 1 Tewmel § 99H af1 ¥ e
TRt W& & | <M1 et # 9 W 8 & hoasy
PG @1 foTa-T A Sl # uRafaa gnr &
Jedre foham v et @ Fa-t AT g9 a9 <
& | 29 wepr afifbar & R o e d gy o e W
¥R 7 SeaTal @ WrEarel # 9ET @ 9 B8
afkaeT &1 =11 €, 1 7o gafery & afafa o= 51 13
21 T W gt vt ' ww Tiie
W (Dynamic Equilibrium) 8 9 5 dfaaw |
IEAS W B AfdE ghfa s s
W Xfear vfdeg dwdl @1 gl 9 #) ded 8
T— HI & oo 297 far % w0 wnfid 89 & a9




ST 1= Wl ufded snEEa 1 e W ge qHy
g arfafasm fsror & HI# e vfteaar an omdt 2
5@ 5 HILH,a L3 smifére wr=ard Rer et & 5
A8 Wad © o rfafn <90 femei § wHE 9 9
== &1 el 8 | s e g & 3 s am
U Tfid AR 2 |

IEEAE WY @ 9B (Type of Chemical
Equilibrium) — &1 %R & 8 = :

1. ¥ W (Homogeneous Equilibrium) — I8
|y o wvil erfeees garert 9 STl $1 oarERen
(Phase) AT BT & | Serevmmef —

@) T w= -
Hz:m o IZ(el = 2HI(g)
PC[S(gJ = i PC]F(:-') & Clll_ﬂl
(@) w9 W -

CH,COOH,, +C,H,0H,, = CH,CO0C,H

(RS

H,0

£10 Ml g 1)

2. fawaifi W (Heterogeneous Equilibrium) —
g8 A fordd sifeRe d Scare f=—f= graversii
H g & | IerEvne —
CaCO,, = Ca0,,+CO
Cm +* COZ{g} =2 Co{g}

2(g)

IErAafis wrFg @ AT AL (Important
Characteristics of Chemical Equilibrium) —
1. RIS WIRI R 3 SAATHAT BT A (r) = T
SAFAERIT T 4 (r,).

2. RG] W AfAaR$ g Icrel @) gr=ai Rer
wEdl 2|

3. WTRITERRN WX A W drel O WY 9T, 4, 96
WI=dT, 999 anfe ReR &1 9 2|

4, IATAE ATTERT W A Sl uRadd AG=0 &
ST B |

5. RS A et g9 # e g wdi S
AFIHEATel 1 AR Biay & 31 Il & o A
el fopiT AT feem < Wy e SRR Wi @ o
whdl B

6. TRATANE AR B Ui TRIE Bl § o W W
A9, S19 A1 Areal fEdl 47 dRe § g & W)
W=y @l fod) A1 feen | aRafda fean o wedar &1
7. SeRd & SuRufy & warafye wrameven ywfad
T BT & SO AT XTI H W A T § dati
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S 3 F gy <=1 sifafenei & 9 B aaE vy
X 9T SaT 2 |

5.1.2 w0 U fvar &1 a9 (Law of mass
action) — ¥ 1867 ﬁﬂﬁ(Nomay)Eﬁ'\‘Wﬁ?ﬁ.W.
Teea (C.M. Guldberg) G 1. a (P. Wage) - 984
AR affrarsl uv S ERG B Wsdl & 99 &
e B U e e o wem st fsan
&1 frerr o Teesf amt & e wEd ) = Fam
@ ER vwEtTe sfufear § W |/ g
fodt ggref @ afafpar w2 & ) (@7) S
|fspa TEAN (Active Mass) @ AU il &
e waEfe sffear & ) (@) sfrerel
@ ufpd sweEl @ PHwA ® wEEETd sl
gl”
aR\TeT # yged weal o @ fefafaa 7 —
afsha TE (Active mass) — TP @lex 3ad o
Jufterd uered & Al I PN W@ 9 ugrRf @
Wfthd gamE dgard & |
Tl & Hal P A
qfha @ =

el ZEmE (g #)
A1l TRl &1 Wi gemE =
HIeR EEH x 3a- (LH)

m

MxV
« feher e fadt uaref @1 Mew W @& e
qurER BT 2 |
« fopfl Tl & Afer g @ USRI w & forg
THS A BT [HHEH § forar wrar 7|
* BN BT ALK T = 1 (SHE W I 2)
JEEROT1: 2 L & U 4 68 g W= €| S




@ |ia T DI AT B |
&e— SMITRIT (NH,) &7 AleR S2ME = 114 + 3x1 =17

ST & FeE (2 H)

ad [NH,| =
AR @A x A (L H)
6.8
[NH,] = =02 mol L
17 % 2

Fffiear @1 TT (@) (Rate of Reaction) — fh=iY
YEE afdiea X (@) geE wRT A foed
feharees a1 SeqTe @1 |iegdl § 8 arelr uRgd= g
2| o fordt arfafeen @1 v =

Y srf¥ep e o Seare @7 Wrear | gRodq

Y
Ife Al b mol L  W9a &I S # of df arfafshar &
W B ZHE mol L 'S ! BHIT |

& I frar & few &1 oo — w91 0w
arfaferan FrafaRaargar e 2|

A+B— 3R
g 3T T & g -

AT @1 9 oc [A] [B]

9T =K [A] [B] s 1)
BT [A] T [B] A AT B® AihT AN E Tr K
v Remie & 39 9 fradie @ fafdre sfafdar o
FEd B |
g Tt fpar & frm &7 ok we v & ferg
ferferfaa afafrn W e o € -

2A+3B— SWE
ToRTed IR i FreferRad g off forvg T 2

A+A+B +B+B - IS
e T G & FrmgEr —
rfafiar @1 97 o [A] [A] [B] [B] [B]

4T oo [AF [BF

4T = K [A] [B] e
U yBR Fr=feraa s sifafimr & fog—(ams wu)

XA +yvB — IS

afafeRaT &1 9 oAl [B]Y

M = K [A] [B] . (3)
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'l T 1, 2 9 3 arfafhane & 9 @lve dEerrd

=l

a7 feerie a1 faf¥re sifdfsear 971 'K — =9 ==

B @ g W (3) ¥, atffEar &1 9 oc [A] [B)
a1 = K [A]* [B]

af& [A]=[B]=1 & ar arfaferar &1 a7 = K

ara: fpd sififrar &1 a1 Faaie sgar falee

sfafspar A, affer & SS9 41 @ WE} BT

2 Ve JfeR® & wrear s&E s

T feerie &1 7 frefafiag v v e & -

(1) srfrferan & upfa (2) A (3) SER®

frferiaa o FR 7Ef ST & —

(1) afreret @t A (2) g«

a1 foreft arfaferan & a1 fradie (K) @1 79 Rer dm

o faf¥ea s €

5.1.3 979 fei® (Equilibrium Constant) —
TS |R U @ SUTdl B & M & ot
W wreg g # afere! 9 sael & g gemEi
¥ g Tenfud fean W wehar 8 | gud fov fafafag
TACT Sopavi siffar 9 w e o €|

A+ B — C+ D
HET 9 9 A, B.C @ D & WiHd g9 HA: [A].
[B]. [C] 7 [D] & df &&1 argunit fiFan & fFemmgam —
3 AAfHAT BT AT (r) oc [A] [B] AT r,= K, [A] [B]
yefia Al &1 A (r,) oc [C] [D] AT r,= K, [C] [D]
Tgl K, K, 59 319 9 uefig sifafshar & o & ferg aor
i 21
XTATATE AR U 379 TR o (r,) = Geig st
?HI'QT’T(rh}

K [A] [B] = K, [C] [D]

K¢ [C][D]

= K

¢

ar

K, [A] [B]
TEI K | Reri® (Equilibrium Constant) & |
HHBNT (4) ¥ T § 6 A Rerid (K) =
s &1 a4 Remia (K,)

(@)

weiTg sifafshar @1 9 Reri® (K,)
IATEl B Alhd A BT U
TRl & wafha gere &1 IUEhd




afe oA wArh aifafsran forad arfierrent vd Samel &
33T @I W@ U ¥ il 21 Ierenef —
2A + B —— C + 3D
= freaferRad uem A1 forar o d&ar 21
A+A+B —— C+D+D+D
U 9 9N ge STl fham @ i -
¢ - [CID|D)[D] _ [C][D]’
© [Al[Al[B]  [AF[B]
9 TSR Ue AW AR & fou (@ms w9 )

.. (5

mA + mB —— nC + n,D
_IC Dy .6
c [A]:llllBl[“J

e Tt Sorvi afafrar & ar s
(K) & @oie # Il de) A=l (0$ W 396
VNIRRT &1 ET ST BI) BT 3§ qAT AMHFHRET BT Hew
ATt (IR0F U9 9@ qUl! df °71d ol 81) Bl &7
# forear ST 21

= Rerid K, ¥ ¢ A & <ufar 8| o S
arfurfhar ga o faers % W= =1 %S 81, |1 99 forg
wr Rerids &1 K forar wman 1
ﬂiﬁ'ﬂm%@m%ﬁp)—ﬁ?ﬁﬂﬁm’iﬁ
HIGR AT=IN 1 e S AT </ A [ 26
2| Rer AU W f&AT 9 F1 o1 <@ SHa Ao
Hr=dl & FAg gl 2 | gaf i afafsaed o
wri & forw i warert @) wer wreaei (@i
TN BT AMRMF @ & T H YHe HA1 AfIs A
2 | =9 Rerfy 4 g Renie o1 a1t g9 9= Reris
PEd § AR WK F <9id §1 p Tef <19 FF <wiar 2|
AT TP WA T Sepavi afafea & W W
foam & W)

mA + mB

T TATT 3T & TR —

n,C + nD

K. mdtiB )
¥ P.‘]\Il‘ P]x,:xg
P, P, P dP, ®HM A B, CdD & AlfE 2@ & qor

m.m, n, @ n, 5 JHARFAT BT IHGHTBOTAT
HHIEHT (Stoichiometic Equation) # HAS: A, B.C 9 D
@ Al B e 2 ) shifire a9 =

e # g @ g A

o & g A x TH81T &1 He TN
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|y Re’i®d & LI T (Applications of
Equilibrium constant) —
1. To afufspar & aR®or & =T (Predict the
extent of a reaction) — WIRI ReRid &1 719 rfafdsar
T ITET &1 ATIET AT PT SITAT &l 5 |
(i) K, &1 F=d 714 oI K> 10° 78 <9l & fb 78 o
sfafsmn & wer | giar & erafq W woSanel @
AT SAfBRST & ARl ¥ agd s gl 8, SR
frmferfae sififommatt @ ferr 28—

H, .+ Br

2(g) 2(g)
H, + Oy =—=H,0; K =24 x 10V
Y W B@T @ & I HBr ok H,0 & wresar
TET I © T srfdfepang o qofar @ ofR e el
g
(ii) K, @1 991 7191 99 K < 107 7 <iien € o @
T arfefeRar & et | BIAT & 31l W UN T ND|
P WAl ¥ STl 1 A Bl AfE Bl g, o
Freferfaa aifffEmasii @ feog —
Ny + Oy ==2NO; K =48 x 10~
S W EA1 8 b A W e A e s AN, 9
0, & o1 NO 9gd &1 a1 ¥ €| 4 ifdfemng wm
FHISGATS W 1T Bl ¢ |
(iii) K, @1 722 A (Ke = 107 ¥ 10%) Twifar & W
TN SAAERTRERT Ud IeTe] @1 AT gef-ita & SN fmferin
srfafara & ferg —
H, +1,, == WK =570

2g)

T AHER ol =i yer vefdia o g &

<= 2HBr_;:K.=54x 10"

| e

T | Ke B
| | | Ke
10-3 1 103
srfafdar Bl aifaferar

g afieRes @ g pia @

W ATEN SO BN S ST

ot 31 sufer @ &1 S}
fom 5.3 : sifufsar aRmmT & Ke wv foefear
2. afafdar & R sar—A=fRea afifea & o

mA + m,B nC + nD
ARATERT o arerrar sifafsrar @ fael i sraven wy,
It W e @fee g fed T wrEar e
FI A=Al dfer a7 il @fer wEd € 39 QA Q
T B




_[C1 (D"

[A]" [B]"
() afe Q =K, i aifafhar wr=r 4 =il 2
(i) afe Q> K 1 Q, 7ed @i 3N Ygw &Il & dIich
Q, = Kc 9=l €1 S1Y | TROmEsy sififear adi faem
H B Bl
(ii) 7f& Q_<Kc @1 Q_ @ wgfy ag=1 @l ik rell € afs
Q, =K U &1 WU | GRvImRawd sifafsan smfeem 4
I BT |
3, 9T Gl @1 TUET BT — AMHRGBE Bl
URE ATEalg 9 SdTe] & i A1 / rfywat
g fEhATTe A ST e K, @oid & SR W
ATRT ATATRT B 0T H AT el 2 |

3 Qc

arrg frevies &1 gearfag o33 ad e
(Factors Affecting Equilibrium Constant) —
1. @Y (Temperatrue) — dI9 H q@' ST
arfufebarreti & forw W Nemie (K ) &1 41M 96 Srdl & |
wifS K, & W\ § K, & A 6 e afgs gy gidl
& o el sfafrare @& forw a0 # ofg @ Wy
i (K ) &1 A1 wear & F@ife g safma @
fore (K,) & a1 # K, & amen oifve g et 2
2. Sepvim afafear & wefifa &= &1 e
afy sl @1 Saes fuda feen ¥ forar wd
AT fRIETE &1 A9 W Seie oTdT € | Serevemef —
afafar vy, + L, - 2HI, @ fore

2(2)
L
o [HL][L]
FfAfpar Sete = faudg foem # foras w —
2Hl, = H,, + Iz@?ﬁ
K = [H:][{:]
[HI]

. (8

2(g)

. (9

o __[HI]

_ CHILT |
T HLIL]

K xK =
THET 8 g9 ¥ KX [HI]

1

a1 KL:

2 sfifm @ vaEdTeRR RRRR) —
afe FE Sopguia sfafEar <1 v St
& g1 uefeid @t oIy @ 91 <4t 4 9 Rertd &1 wH
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for=1 gan @ | Sarexone - H, a1, &  6aRT § HI &
Jveiuor @7 arfafear feafarRaafarfag 21 wiewod 9
e e w -

(1) H,,, + 1, =— 2HL,

. 1 1 ‘_

(i) 5H2(§)+ 512@) 2 HI,,

IR (i) B K, = LHIF .. (10
0= R K =5 (o)

HAPR (i) & few K. =7[If[] ; - (1)

[H,]*[L]?
IAHIOT 10 T 11 & AR K"C:(Kl.); q Ke= (K".P
e —
1. Ife Il &1 o (n) 9 TN far W € A
|l i B AM K = (K,)" BT Tl g |
2. A AR &1 9 1 Ide R n TO0F F 7O DI

Y B AT T ReRiE K = —

4. affar A wafy — sffaT @ wepf # oRad
I W= Rerids &1 A ufafda 21 W £
Ale : a= Rerid (Ke) fA=falad sral w fdv =8

FTA—
(1) URFE Aredr (2) URMEEE 99
(3) 9T BT 3T (4) SORE @1 SareIfaT

51.4 9= & e S yafaa &9 9 IRe —
ey W & fr=ferfag are wfad &va € —
(31) \r=e (@) =19

(/) 9 (®) arfepa 19 foem ™

(31) |r==dr (Concentration) — AT U IfHBRDI B
Aeedl ¥ g e w e s & 9w 4 gfy i
2l (rp> ) ST o= e fewm A favenfyd smm| o
Iaure 3 9999 | afe | ur el @l Wik | giy
B WG a1 e AfAfpar @ o # gl 81 e (r, >
r) B ¥ TR weg feem # frenfud g A W
Hrsdl & J1d 1 Wedlepeor f=ferfad ger 1 #
B E—

(i) T=TaRer TR TRt HY s @ i 9v srerr
WﬁmWQc<Kc€TWﬁTﬂl T Qc=Kce
FH F U Qe g B AR Ugd BN Wad: Ae



sfafpa e feem # anraw gl | sreifq ammaren <
3T favenfoa g0l |

(ii) HrITaRRn OX fasedt Y Seare o A ereran sifERG
P T W Qe > Ke & WIRAM| 3 Qc = Ke & &
ferq iz arfafien el feem # e ST | ot |mmawen
qiET ok favernfua grfT )

@) < gRads &1 wwa — g8 iR araRen | €9
arell arfaferamart 2t wr=rmoRen w1 yrfad FRaT B | T
&1 yard fedT fav arfafrar & wfae aiffere 9
TATE & Al & e W) e s 2

jfeh ST I FAGRT W T 9 V e’ 8 W P ocn BT
B o

(i) <@ ¥ ofg & w9 fen W favenfa gar 2 o
e # I~irg AT BT W= "l £ | 3T An=-+ve TTCAT
arfafrarant & fore arearaRer wdig fEm & o1 An=—ve
qreft arfafemait & fog ar foem # favenfie 2R (An=
TATET & ATl BT TEAT — AfTBNDT & AT BT T
(ii) =Ta # w1 9 e e e ¥ fvenfid e & R
ferem # A<fi Arell 1 wve ggdl & | 3 An=-+ve drell
arfiferaett @ forg wreomaven swifewm # (ST @R)
Wafd An=—ve dreil arfaframet & forv wdig feem &
(@it i) fawenfya =l &1

(iii) An= 0 TTCT SFATHATST &1 ATRITGRRT €14 & W91
¥ Had &Il € | 31 <7 gRacs &1 B gA1g =8t g
2

3. a9 ¥ gRadw &1 yHg —

() a0 ¥ gfg | — et afifsar (AH= +ve) #
=T o e # Safe Seerdt et (AH= —ve) #
ydi feom 4 favenfia gar &1

(i) a9 # FH |/ — S iR (AH= +ve) H
TR WA # Sefes ey st (AH= —ve) #
TR 3 faem # favenfud g €

i afifhar swared) 2 oF o F g | wr e R
7 faRenfia N 3R Sare AMfere a9 Safd e
arfafear § a0 @ w0 W "R ann faen # favenfig
BT 3 3ifdrs Sare §+i |

4. afsrg 9 e &1 yEE -

(i) Fer smaras W arfspa =7 fem w gaft fem &
<ra ol ggar 2 fig sfierst 9 sl & anifie <[
g Aok ArEag fer et €| gafoy wr smwfad
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BT B |

(i) ReR 2@ WR arfba =7 ™ WR amaas gear 2
TO IR Ui SHE Smuds At @ s
ool B o wremewen S9 e § favenfoq =wfr
R Hiett @ A gl §

An = 0 Tl TTAGHAT S9Ha 99T 9 Had Bl & |

An = +ve el Affpar & W srgfesm # den
An=—ve aretl 3rfifamer & g weiy faen A fAenfig
|

Al : ISP (Catalyst) — T2 AfIHFRF ¥ IATE g4
1 AMTPAT BT Ub A Groll qTeAT AT 92T Y& el
2| IR TET WH Sl arel uel WA Sifatsar @ forg A
Syelel Bl 2 o a1 SR wdig siffaet @ 9
HHE W 4 gEIfad (Ged) 8 & | 39 UHR ISR &
ofterfyy & armaRen W & wenfia 8 W 8, wg
R WX BIE TG T TSl |

5.1.5 Kp 9K, # g (Relation between Kp and
Kc)fKFHKCﬁWwTﬁHWEﬁWﬁWﬁW
HAT TR Sopavi afafrn wam w far ek
'q?_

mlA + sz = : 111C + nzD
gl iUl b & fem & ergEr —
e A=arEl & w0 1 39 Afafsa & ara Renis
IS

K = [C]™[D]™

o [A™[B]™
59 yr INif¥e el & w9 § g9 sfafear @1 A
Reries @lvie

. (12)

Pl kBl

P P-ilj XP[‘JJUJ

Tel [A]. [B]. [C] @ [D] @& P,. P,. P @ P, S99 A,
B.C 9D & wftha g0 (Aiei” AT=dy) qer arfer
qrd 2| anes i wHiERe i —

K e (13)

PV = nRT 1 P=%RT a1 P=CRT

{ D _ ¢ wew am
v

M3 2@ = A Aredl (AfFT @ E) < RT
31 P, =C,RT = [A] RT. P, = C,RT = [B| RT
P.=C.RT=[C] RT, P, = C,RT = [D] RT




P, P, P.d P, @ A WHHRT (13) § ¥ W —

o _ lcRry oy
'~ TARTY (BRT)”

_leror | ®n
ar P m m, % 1y +m,
[A™[B]™ (RT)™™
[C]*[D]™ (b1, (o +em,)
= RT) - (mston,
ar P [A]m, [B]m; A ( )
Ell K, = K(RD)™ - (14)

SE]| An=(n, +n,) - (m +m,)
An = TEE] F B WAl B TR — AMHRS & B
HIel! il FeT
An & ImerR o) iy srffdar W 39 veR @ g &
1. An =0 areht sfafrag — (Sanel & oo Hidi @
T = AfAERD! & Tl Al ol G 37 Arfafmae
@ ferg |

K, =K/RT)’I  (RT)’ =1 &0 K, =K,

Farevonef:
(1) sz + IZ{g) = Z Hl(g)
() N+ Ol(g) —= 9 NO@

2. An > 0 J1fq An = +ve arelt afAfpag — (Souret
@ el Hicll B Gl > ARBNDT & el Hiell Bl Fw=)
=9 arffemanan & forg |

ﬁ i (RT) \m o, (RT)\n >1
K .

(]

F =K An
K, =K RT)* T

r

WA (KK

c

Ferevomef —
N,0(8) —— 2NO,, (An=2-1=+l)
PCly, = PClL, +Cl (An=2-1=+l)

3. An < 0 AT An = -ve aTlt IHfHAN — (S
& el Al B B AT < AMTHRBT F Tl Al B
W) g9 sttt @ forg )

K
]\'P i KC(RT).\n ar K_" = (R.T) An (RT) o 1

€

e

e -
K

3

<1a (K, <K)
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Jargvonef —
280, + 0, ——
N, + 3H, — 2

W faaid @ #T3®  (Units of Equilibrium
constant) — K = (dr=an)™, K= (ariférep ara)™ afe
ST &1 mol L' # 17 31 9@ & argAved (atm)

AT AR (bar) H e fam S 1 K A = [%J eI

K &1 "5 (atm)™ A7 (bar)™ Fr 2
1. An=07% fog K a K, fom €
2. An=—ve B W K &I 756 = mol " L" 9 K &1
AE® = atm™ AT bar™ BFT |
3. An=+ve & 1 K &1 A6 mol® L T K &7 H1=Id
atm® 2T bar® 84T |
JETERVT 2 — AMfHI N, + 3H, = 2 NH, & ford
400 KWK, =058l KPWVW T B |
(R =0.082 Litre atm / degree / mol)
Bl — BH WIFd & : K =K, (RT)™
TET An= SeITE] & ATl &I W= — AR Al a
T =2—4=—2

T =400+273=673K R=0.082.K=0.5
[T A W R — K, =0.5x(0.082x673) 2

0.5

T (0.082x673)° T
0.000164 =1.64 x10~* atm

0.53x0.0003283

JEIERT 3 — 444°C WR ff¥fam H, + I, = 2 HI
F grETaRen ReRie 40 €1 3T O™ X arfafmar

1 1 .
HI = H, 4 Elzaa‘lmmwﬁmwm?

2
& — afifban H, + 1, —— 2 HI & forg

[HI]*

LE———— .. (15)
[H,][L,]
ST HE = H, 31,3 fre
Kf - [H2]2[12]2 (16)

’ [HI]
TET NI BT IACHY [oRal T & AT T AfafHr
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. 1 g 1
. K| =—— & W78 K=49.x==
[K.T : 2
M T W) —
1
K, = —=—=0.143
[49]

5.1.6 TEEME wAENE @Al ©® oT@ Tt
frar & frww & squatn — WAl wmaths
sfirfemaatl @1 g9 Fraw & s & ferg <1 we
qieT 1wl © |

(1) @ At At f5=E aifiee & Al @
e Sedrel @ Hiell @) W & quEe 2 2 sl An

= Arell ArfAfRaTd SaTEvomef —
Ho, + L, = - 2HL,;
ZH[(g) - - HZ(g) 5 12(3)
N,, + O NO,,.

CH.COOH - C,H.OH —— CH.COOCH, H,0
(2) o wrarfe affray R st & A
An 2 0 arell AfAfRad (An = TR AT SEONHE)
ISR —

POl == BCL -+ QL ., (A1)
N0, == 2NO,, (An>0)
Ny + 3H,, 2NH,,, (An<0)

2(g)

(@) An =0 yeRrR & wi R sfafeag -
(1) sESIVE AATSES & WYY — Wd EES
T ARSI Bl Uh a5 UTa 4 444° C 92 4 fdar mar
2 11 TSRO 4 IMAeH & 9arT & sRY Frefaiag
rffRaT = Tefia BT £
H, + I, =—— 2HI

A i TR # o Wi EREE d90 b A SIS B
AP UFH V Ay AT & g5 9T | Ad 444°C )
arfafsmar @l T | afe |TTaRen 9@ EESH @ x
Hiel Ydd gU o AMATSH @ A1 x Hid ygad 2R den
BISgiH ASIES & 2x Ald a4 @dife arfafman
HHIFIT 5 ITTER 1 mol FTZZIST &1 1 mol TS
WY BIFR &1 mol BTSEI SATEES & F1T 2 | 37
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ATRITGRET U SIS g a2 A & #ial B =

FAT: (a—x) T (b-x) BT
H + L

oro # A b 0

[ W OHA (a-x)  (b—x) 2%

Tifeh ATITAReT Y et M V eflex 8 a1 sEgrr,

AMAREM 3R TEgMA JAEES & Wkhd gadE

fr=forRaaram & -

R A

2 HI

a

b 2

X
v

. (17)

KC

)
v)

e e @ PrEER -
" [HL][L]
afsra gEmEr ® 79 W W) —
A%
(a;x]x(b—x
4x°

TR T ae

.. (18)

4x?
afg T .. (19)
wmaﬁﬁmmﬁmmwﬁwﬁsu{p)
&1 aR@eT —
HE
a

a=b=17l K, =

+ 2 HI
0

2x

L
are A b
A W AT (a-x)  (b-x)
HRI U el Hiell B HET (a—x) + (b-x) + 2x = (a+b)
AT & ST A0 &1 fef M =P ¥, W H,. 1, T

HI & |/ WR 313 g Freferfaargar s —

T BTERIo @1 ST 9 P,L=@~P, I, &1
* (a+b)
SIINGCC) P,::(bﬁ;;.P qerm HI #1 Aifde 2@
s K
" (a+b)
ga SrguTdl e & faw @ -
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_ 4x’
" @-x)(b-x)
e a=b=1 7 B Al

4x’ _ 4x°
"(l-x)-x) (I-x)

K, =K, (RT)™, & An=0 o K =K,

.. (21)

dd: Ky

Ia K

s (22)

WY & YAIfad Y ard RE —
1. A=Al &1 Y4919 : A1 71 § B2 afisne o9
H, &1 §B A fHel R Areraeen i $ie (3 fawn
#) favenfom &1 9 @ @i afreReT @ T an
ATl ¥ ST BT S & HolRaed 31 STHfHaT &1 a
(rp) > weid SrFAfEEar &1 9 (r,) 81 S € | e il
331 fan # 99 a9 el W W P G rp=1, 8
TG 3elie] AT ATRITERe wRfd 9 8 W | a8t T
|r=y fagor | €A @) Wregdn ge Wrdl 8 @ HI @l
A=l 9§ STt 2 |

H + 1, 2 HI
HTRITGRRT U° (a—x) (b—x) X
adid H,fieM o H, + I, ===2HI (r,>r,)
= AR faemE (a—x) +a (b—x) 2x
ot g TRT fAsrer # e e R o) rRmeen
Tl 3w favenfia ERiT
saa fawlia Sare HI o @ wren ars fsgor 4 fras
v e 9l 3R (i feen #) favenfia grm wilfes gw
Rerfr # Saue HI &f 9r=al S9& A7 Ar=al 9
arferes &1 O & Wertavad Taid STifRar & (r,) > 9
SIATERAT & (r,) BT W W e rffdHar wedia fewn 7 @@
T Tl O 9 Y rp=r, T B WA eriq i
ATRITGRAT YT = &1 S | R AarroRen W H, 9 1,
@7 T=T agl |
| T 9 e HI g2 T8 Wi sififssar @ o
(r,) ©€ S W wRImaRen <Rl AN fRenfyd g iR
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HI &1 famfor arférs g |
2. TE B YH@ — =9 AR & wrwmawen w e
@ TG P T F B U Ke/Kp & &Ford ) foram
BT E |

K, =K, ..
T (a-x)(b-x)
T2l Kp @ &1 ¥ pue 9 Ke & &wid § V U8 78
2 ora 7= IfAfhar W <9 & uWE ¥ e §
3. stfva e Fe™ &1 yae — Rer T W) afeea
g e W s 9gdi 2 | i g9 srfafhar W &
1T Ke & @i § V g 81 € | S9fere Rem 2@ w)
At 1 e o) W ammeTfad e
(i) Rer s v atfbr v g w aifiere g
IAE] H AR AT=aisll TR FE U9F 7 IS4 | 395
31if¥Tes 2Ta yHTiad Yed & oia: WIRITaR R 6lg W Td
EEIRCEGH
4. 9 BT 9A@ — H, + I, === 2 HI+ xKJ
sifaferar e Somendt SopaviE sl £ 1 39 weig
fafErar Sl arfifsen &, o A g & w
(T, +100°C)="T, Weid srffepam e o1 Fadis (K,) @1
AM 98 S ¥ K &1 9M 9 91T 8 fores uRommeasy
[rerrgee qrff s (wdy faer ) favenfiq € wrd &
3 HI & W9 &l §¥ 'e oIl & |

H, + [, <=——2HI + xKI
5. IAND BT YHG — IANE B IR 0 T W
AT afafFmel & 9 Fraiet (k9 k) & AE @
T W ¥ aRafdd dvar & gafery ST fERr arfifaameit
@ T (1, @ 1) 1A WA W ¥ JHTRGT Bl & el
wreIraRen o | Reris 91 # @1 afvads 7€ g

mﬁﬁ W@E‘ﬁ’ &1 faares (Dissociation of
Hydrogen lodide) — STEgo AreEs Ao s
H, &% 1, <t &1

2HI=H, + |,
AT o 9T iV eliew aimras ared o § HI & A1t
@ H@T a 2| HI & 2x Aidi & (15 8 9% x mol
stﬁ'\'xmol lziﬁﬂﬁﬁ\

2HI =——= H, + 1,
I H mol a 0 0
W H mol a-2x X x
e (a - 2x) X X
v \Y \%

(drer ufey efrex )



g T e & w9 -

X X

_HIL]_ vy

[HI)* {af2x]:
v

2
X

ar K, =

=

(a —ZX)

9 9= & v An=0
Kp:Kc

W X HRDI BT JAE —

1. HI=dl &1 9919 : W | AfFeRe e ™ |
o faem # fovwenfia & smar 8, wuifs sifemsi o
AT AT ATl 9 2AfEE & 97 & Hoaey 3
arferfesam 1 o e srfafEReT & 9w & arfere B W
2| e arfafaar anr feen 9 99 do Tadi @Il we I8
@ YA AT TRfia F 8 9| SR HI & e
1| TAG TamRId Seare e wR e wd feom #
faeenfia g 3R HI &1 f3aioe adm|

2. 1 BT TAIG : An=028H & SR AR @ &
¥AIG W AF ved € @it K A K & @ws § Var
P UT &l B |

3. (i) afra A e &1 uwe : ReR <@ Wy
T e W SIaH 9@ 2 | i 39 st wr &
fort K, & afvid 4 vug 7€ 2| gufae fer @ w
e 77 e U |r argTiaT &

(ii) Rer s W afhg i e W) aifiens T
SATST BT AN ArEdlel 9= &% U919 7 9s o 39
IRF g1 Ao YEd & ard: WTRITaRen 9N Big U
EEREGH

4. 19 & 99719 : HI &1 f3ai= e searenmdt s
21 zud o arfifsar swradt 2| 9 | ofy 9 e
aifdfspar @ o fRrie (K @1 719 98 W 9 Ke @1
A 9g Ol € forde oo Rasey 9r araser ST e
(aror forom) # forenfie =1 ot 21 2 HI & oo &
T IS T B

JEIEWT 4 — Uk ¢ fhdl ded § 444 K W HI & 21
Aie T, W uR 20 gfoea fagieE gan |
ReRid ®T 7T F|

2HI =—— H, + I,
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=T 9= & fav —

20
20 02
100

fRar g —a=2 x=

(0.2)°
(2 - 2% 02)°

_02x02 I x1

ara: K. =
16 x16 8x8

_ 0.04 —0.025 1

1.6
. K, =002
@) 3 wh afafead e fav An &1 99
gATHS BT B —
BIEHRA UerFeREgs (PCL) &1 fagss — o
PCL &1 g ur=l # ¥ fava Siren @ df 3w fagiom &
wRvT Ffefad amr venfia gmar 21
PCI, PCL, + Cl,
AT 5 AR # V efie” s @ 9 § PCL, & a Her
TN U e g uR T faar o € | afE wremaen
T PCL, @ x Hiel fIfSrer 81 PCL T CL, & B x,
x HIel G <rife Srffehar wHrehRoT o IR PCL, &1
1 Hief fa@ifore €lee 1 Hiet PCI, @ 1 Hiel CI, &1 a=rar
| |rRITaReN 4R PCI, & Hieli & AW a-x gRfl | q
27 AisHd S M=o ararR g |
PGL 2
a

PCI, + Cl,
0 0
X

U | AT @ H=T
ATRITGRT OR Al & W a-x
a—x

v

[ 9T BT mra = V L]

T AT T & fem W -
_ [PCL][CL,]
- [PCL]
Wfeha AT & 7 W@H W —

AR ¥ wihy gemE %

Ke

ar

ar

. (24)



' "y & fag Kp &1 uR&ea —Ke & @ive H
AT Ue V' Suferd & o1 arfAfshar g & g |
ﬂﬁﬁ%lmmmﬁm1i 0 B ¥ Ke
F1 @wid Kp & 9Ea T8 &1l Kp & @d &l
T & & forg Frefatad 9 W fER &9 8 |
PCl, — PCl,+Cl,

URH | Al ® 9= a 0 0

TR TR AT B =T a-x X
Wimﬁwﬁajﬂﬁﬁﬂﬁ@w:a-x+x+x:a+x
afe A= fsrer &1 der 2@ =P 1 a | W PCL
PCI, g Cl, & 3Nif¥re 2@ F=rar & |

X

Ppoy, = xP
at+x
Py, =——xP
) a+x
T P‘..h = 2 x P
- a+x
e SraT febameii & R —
Pycy, % P,
,, o B 0 (25)
PI‘(.'15
arif3rs qrat & A WE U —
( : xP]x( l XP)
> a+Xx a+Xx
Kp= a-—-x
==
a+x
_ x'P
(a—x)(a+x)
a7 Kp= f(—pj .. (26)
a’—x-

Tt PCI®T fadror 1 Hia & g N @ W W
foiforg |ieit &1 Heem <. O & 9= dedrdl 2|
T R # Kea Kp® @il §a=1 W99 W
Ke= X
1-x)V
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Y W SRS B gE —

1. Gl @ YHE — (a) 9 s # iR
PCI, el W | o fRem # forenfia = W 2
i ifeeRe! @1 w=ar § g B W ar sl
BI 9 4 A 8, (r,;>1,) B B HROT e Al s
ferem # werr w&<dl 8 | 919 9@ b g 9w wenfia 1 E
S | (r,=r, & %) | sfrid PCI, &1 faares qedm 2 |
(b) @ fqaia w1 fasror 4 Seare PCL, & CL, e
R A= vt e # favenfue €1 @iren €, it gomsl
@1 A=l H gl B | gdiv aifafEan &1 a1 98 S
g(rbx,)\sﬂﬁ‘mﬁ—wﬁ%mu?ﬁqﬁwﬁamﬁﬁfﬁ
& O & f O AR R A € O, (rp =1, B
aw®) | st PCL, &1 fadioe gedr 21

2. T & y9@ — PCl, & Ao W W S| &
WA B Kp @ &oid § W aR AP 8 |

X:p

K, = T AR x<<l A I -x2 =1
1-x"
2 P k[’
K =xP 41 X =— 3/gar x=,|—
P P p
1
g x o . —
Jp

31 fagTo™ &1 A6 (x) S & @A @ SfahArgand
BT 8 3r27d <9 dg uR Rt @l /i (x) 9 B8R
iR arfafsman ueg faem 4 9eft a1 59 9 o =
ToRITo BT A aedT qerm arfafman onr faum # 2ri|
3. afba 9 e — (a) Rer T W afpa i
™ W oA # g B 2|
il X:
¢ a-x)V
Fifd Ke &1 7F Rer a9 uv Rew waar 2 ara: Rer 5@
W b 1 fear v PCL, s a3 | werasy
[rer srafen | favenfua &hm
(b) e amaa ¥ aifdy 9 fAas WV Rer e &
BHRT x BT A ATATGT &7 | 37 PCl, o o &1
HET AT ATRI YT T80T |
4. G B yA@ — PCl, & fSH wh S
arfaferar &

PCl, — PCL + Cl, - xkJ
Tei oy aiffear eedl @9 & erv a § gy @
K, %7 49 48 91 ¥ K &1 414 a8 Srar 21 o

K @ TN V& W 97 I x AT g2



gRuTARaeT ey sraRen <) fawm @ ) § fenfaa
&1 Sl & 9k PCL, & faier @1 @v 9¢ St & |

JETETT 5 — 400 K 719 W) T 1 oiiex &7 aret a1
# 3 mol PCI, 1 cee 14 o 771 | reimaen W PCl,
H1 40 uferera fogior giar 2 | 9 Rerid &1 ke

BT |
& —

PCl, —— PCL +Cl,
URET H A 3 0 0
AT TR A 3-3x 3 3x
R W Wi gedE s_ﬂh 37\ 3%

2 po F |
31erdn 1-x bN X
40

K = [PCls][Clg] _ XXX
[PCI]

:()_-I-x(l.-l-
aefenn g
1. PCL % IR HieT (a) = 3

2. PCL & femrer &1 a4 (o) =

3. T &I AMAA (v) = 3 dlex

T 1-x

=0.267

A0 .
o

x?

| Reri® &1 93 K, =
(a—x)n

TRl x A1 A ffad mol € <1 fem & ardi a0 9
Frfoiad ger wwfad 8T 2 |
fanfora A « =
= fauies &) W (o) x URMEE mol (a)
T x=04%x3=12
A WE W —
_12x1.2 08

__(2) =0.267
©(3-12)x3  1.8x3 3 '

qr " @ AR oY faates @ AmEn el
foare Remi®d @ TET (Calculation of Degree
of Dissociation and Disscoication constant from
Vapour Density) — An = 0 aTell FART 6T rfafzsmaii
T R & HROT A IR Rl 7 T 7 oiad &
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HROT Ao e URafifa 21 irar & | swfere g9 arfafmanait
& iU o g9 & IR WA @ aEn ek
feaor Renie @1 aReer fham o Hepan & | 20 forg
fr=ferfaa arfafdar v ) e o & —

PCl, — PCl, + Cl,
TR H A 1 0 0
AR WY AT l-x X X

AT b R oR U B D, € e faaee @ e

x | [ 9 qg WeTae am ueed D, 2

forarer & qd we HAl B AT =1+ 0 +0 = 1

W W) H A DI HET =
=l= X tx=1F%

g @ faIford 811 UN S9! ARG del Al ol Jw=

# gfE & orgura # ¢ | AR He R WA 8 §f 9

I ST W HH B, T SmIeE 99|

AT 13 TATT & 19 T 19 W 1 mol T T V

AR 2|

e fRe= & 418 e = V(1L +x)

1 I
Y D
Pie v o 0 % (1+x)V
d
R e
1+ X)V
D[
X = -1
7 D,
< D, -D,
1 =<5

ST ol dd U &idl & Wd bR &1 Uh Jid
31 Aral # fovaq s &1 AfE faeNe & U A
ORI 9= n AT # faad 81 o fadior &f A4Em 8ri—
Dl_Dn
e,
D,(n-1)
T s (S PCL) & fordl dgifaes are o
3 e e # ffefag ey gar 8 -
] ged (HgTae) = Wf

TERITST @7 #1317 x W1 HIeY ST &1 TR 3 47 S
T HFHd B |



M, -M

! 0

ME)
gl M, = fodreH # qd uerel $1 R s@mE
M, = faars & weerd werel & Ao g
SURIFT FHIEO @ FERrT ¥ S @ oA x @
TOET B ST FFhaT & | FRTes S A « S B M R
faeror Rerids siTa 5 51 wehar €
TJQIERVT 6 — 200°C 92 PCl, &I Al °cd 70 9T
47| PCL & foRirer @t sferer arn ¥4t a9 o) S|
P | (P=31.Cl=35.5)

X =

PCI, 1 HgTe oo ued (Dt) =

= 2ORS =104.25

PCI, T | R UfRTd a9 &+7ed (D) = 70
AT PCL e farer o1 &= x 1

D, -D,
R=

A S & ¢ D

0

10425 =70 3425
L e B B
70 70

37 PCL, o faaro &1 Hfereradr = 0.49 x 100 =49%

(@) @ wwfl aftfpad Rd An = -ve BT —
FAifaar (NH,) &1 WI¥AHYT (Synthesis of
Ammonia) — TSI T SISSH & AT 3 srifar
T AT U T Fehavir srfafhar 1 fore fear
(An=2-4=-2) ¥| SHF ORgT amaas gax 7 )
=TI 9 & FrEferfad uer 9= & ddd 2 |
N, + 3H, 2 NH,

AT {5 U |V oiiex :MId & U dg uTal H 'a’ mol
N, @ b mol H, 3if#fska ®xrdl wird! & | afe ar=maven
e N, & x mol Wgdd &1 I H, & 3x mol Wgdd & 3k
NH, & 2x mol Wra &7 Fifd srffran wiewor &
3TAR 1 mol N, T mol H, ¥ WA #¥& NH,® 2
mol | e € | 3re: |r=ATaReAT W N, H, @ NH,
@ Al & FRT B a-x, b-3x G 2x ST | AR
W gl AT V #A1eX & 1 N,. H, 9 NH, & @fba
e o RaaTTar B —

N,+3H,- 2 NH,
Y H AT @1 . a b 0

TR UY WAl @ Hoa—x b-3x 2x

a-x b-3x 2_\
v v v
<+ SHTRITRT Y fAS10T &1 el afad =V

garurdl i & FrETER —

- [NH, ]’
[N.J[H, T
afebg gewET & H1E vWEd W) —

5
SHis

M WY AR SR

.. (27)

Kc=

4xtV?

Kc=———
e e b-3%) . (28)
afe a=1 mol, b=3mol, a1 —

e 47V 4V
T 1-x)3-3x)" 27(1-x)" .. (29)

Kp &1 A1 90 ST — Kp & TASE BT e~ H
& fore NH, & deavor 9 R fa=m a=d & -

N,+3H, = 2 NH,
IR H Hie a b 0
R T A/ a-x  b-3x 2x

TR T G e a=x+b-3x+2x=a+b-2x
afe wr=y fzgor &1 et 2@ =P €1 & N, H, @
NH, & |/ TR 3if¥es g Freferfaa g —

a—x

P, =———— . p
N a4+ b-2x
b—3x
.- o P
' a+b-2x
2x
Py = P
M g s b-2x
P
' PNzxplr\l:



X p|
_ a+b-2x
a-—-x P b—-3x 'p.
a+b-2x a+b-2x

_ 4x*(a+b-2x)’
" (a-x)b-3x)'p’
afe a=1 mol g b=3 mol AT

q1

47 (a+b-2x)°  16x7(2-x)°

TU—0 G P 27(1-x)' P°

Kp .. (30)
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ST 8, i SNt @ Awar # gfer 89 W e
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B W FRA B fordl Kp & @it WR fGar & 2|
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P

64 x°
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3. aifpa A fre — (a) Rer amaas o amr fgrop
H i 1 AT 9= fohameey et & e |rsor |§
e qRae= Tl BT | 3T ArRITERe TN g gaTg T
e |

(b) Rer T1@ 9 =T e 9 arftha i e 5 smyee
qadl € | 0D YT DI W B B [l K. & @oid
TR R & § -

_ 4%V
©27(1-x)"
gy x<<ldl l-x=1
4x'V?
: K =
e =
a1 =2K
) 4 V!
7 X —

T W 2 {6 VHT AN g W x A7 gedT 2| ey
NH, & Weeivv &1 ax " | aremeeen ga fomm
faenfia & ST |

4. T P YATT — SAIFAT BT AU T S
Sifafdn 2 | ord: a1 ¥ i | K, $1 AF He | g |
o | weig fem & favenfya & S & ey
I B W=l Tedl @ AEgo 9 gEga &
T gl & T A9 "M W K, &1 A 9 Sl |
o ™T R o feunm o feRenfia &1 e 2 awerd
I B s dl dadl & g AISgior q2l sl &1
Hisdl gedl & |

IETEXYT AT 7 — U a5 9T §56 ¢ N, T8 ¢ H,
B TR T AT 747 | A GF 34 g ST &A1 | AT
AR RN, H, @NH, & fdba-—fba- mol gF1? (H=1.
N=14)

& — N, dH, & NH, & a1 &I aifdfbar | &1

frtferRaa v Tfar o wear 2|
N, + H, = 2NH,
U mol a b 0
G 9 mol (a-x)  (b-3%) 2x
N, &1 AR S99 = 2 x 14 = 28,
H, &1 Al Safe - =2 x 1 =2,

AT NH, &I ATl g&H T =2 x 14 + 3 x 1 =17
56
N:Eﬁﬂﬁﬁq’cﬁ mol ﬂ=73=2-
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H, @& YRf¥& mol b:E:4
5 34
¥R 9¥ NH, & mol 2X=T7=2
ard: X*E*I
; X=
HHE OY —
Nziﬁmo] a-x=2-1=1 mol
Hzﬂ\v‘mol b-x=4-1=3 mol
NHSEﬁmol 2x=2x 1=2 mol B|
SqleX’T 8 —

9 afffbar 3H, + N, = 2 NH, # H,qa1 N, &
i <9 A 0.4 UH 0.8 ARIAYSE (atm) & | ROl
YO T Fel <14 2.8 atm © | IfE T A=ad atm
e 3 &1 91 Kp &7 A R g6

o

H, &1 3MfT® T™ (p“:) = 0.4 atm

N, &1 afif¥re 2 (pN) = 0.8 atm

Sreed @ i 21 & 19 3aR —

NH, &1 &fife1 T4 (p,g, J= 28-0.4-08 = 16 atm

(PMI; )'

| |

K, =

16 x 1.6
T 04 x04x04x08
=30 atm2

atm2

(5) wwif wa frerEl § "= (An = 0) —

wex &1 fFEfor (Estrification) — Tiifed sra @
UfSTel Uehlelel @ Tt | uwe (TfEre wiee) @
S & AT w1 ATY Ue AR g9 Ay g o
frreferRaa war uefdfa o & -
CH,COOH + C,H,OH —— CH,COOC,H, + H,0
7T 5 U H a mol UHIeE a7 9 b mol UREA
Uopretel diy ififhar wery W & | afy areTeRen
T U o @ x mol T 8T a1 Ve Uediaial
@ 1 x mol WA BT TN X @ Tl & HAL: x. x mol
T | AfE A fsr & g o VL E Al g
wfpa gamE (der wrean) FHefeRadagar gF —

CH,COOH+C,HOHT= CH,COOC,H, + H,0

URE H AT B H a b 0 0
W OO A A Woa-x bex X X

a-x b-x X X
i " vV vV v v
CIEEE:IR=1))
g Ul b & FrEgar —

e [CHRCOOCZHS][HSO] (31)

“ [CH,COOH][C,H.OH]
o X
ar K - v - (32)

X2
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T a=b=1 mol K=(l_\—) . (33)
IURTT HHIBRVT (32) T (33) W We BaT 8 6 39w
# V 1 BT W91d 781 BT & | 39 SR Sa—9Rad &

T W Pl3 THE T8l BT B |
JETERT 9 —
afdfsar CH,COOH (/) + CH,OH() =

CH,COOC Hy()) +H,0 () &1 a1 Rerisb 4 21 2
A TR Uedieid @1 U A VHIfed s | Bk
FET TR | W e § Ut Odiee @1 WEn S
HIfTT |
A1 f6 frafafaa sififear & 9 erwen
CH,COOH & x mol 9g4d & &, a1
CH,COOH(/y+C.H,OH(/) == CH,COOC H,(/)*H.O ()
T H 1 mol 2 mol 0 0
[remaRel # (1-x) mol (2-x) mol
A1 6 et sra VLB

xmol xmol

‘ I-x
=g §, [CH,COO0H] = T\ mol/L

2-x
[C,H,OH] = ~ mol/L
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X
[H,0]= v mol/L



weg SruTdl foar & FEEgER —
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~ [CH,COOH][C,H.OH]

are R (Ke

X X
v'v 5
4= . S
l-x 2-% (1-x)(2-x)
v \%
g B WY, x=0.845 A5l

3 TR ¥ Ufirer UHiTeT & ATl @ WY = 0.845

5.1.7 AT-3Mifay &1 fagTa (Le Chatellier's
Principle) — ¥ UabY & AR ON (Wifae Td amafid)
OIS SRR B & (o1 T 1884 H WIRATHT ISATH
A—Twifere 7 H Ame e I o a—wmfer
o1 Fram s 21 59 e & srgarn -
“arReRe W) fedt e & amn, <@ @ drwar
# gReds & W wr S9 o # wa favenfua
g wimar 2, fora fawr § 99 w 5 @ aRadq
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I &1 39 W & e —

1. T19 9G¥ e w1 9 99 faen # forenfua s
2 fora foem o o &1 e 2r 2

2. T 92 ¥ e &1 |y o fowm # fazenfus =
ST 2, o vl & smad § 4 g 2 sierar i
<o arfffasn § o feen 9 i el @t wean
# A B B

3. I3 raUd (Terel) 9y 9 foam ) e &1 9
9 feen 4 foRenfag g, foas 99 erawa &1 drsar #
FA BT E

4. e | wr W BiE geref v feed W e
&1 FRT 39 feu # fawenfid grar € | forw fewn 4 sraag
werel ® e # gia B 8

wifos vad <ramafas el & sgwats
(Applications in Physical and Chemical Systems) —
Aifoes Wl o @-wmdfay fram & agaE
(Applications of Le-chaterlier's Principle to
Physical Equilibria) —

1. OHEl @ TATIS W TE BT YHE — AR Sl
& foraer o amrae # gie el & | o e & e
R frferita wrTaven wnfid s & -
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SEM) —— S (9
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gl e & fUaed W oamed | gy g 2 s
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| BT 2 |
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T F6 TR ATITERET B M @f 3N (G 31R)
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BNl 21
URR R 391 R IR P SR 8 | YR s 4 qTe
T Heoll UehTl 9X TG | g & FHIROT el &I FaerTid
qg oirar & arerfd Sic &1 o1q 9 oiar &, st aret a
Heoll I Ub & forv arfere arg o 9 Sieel o U
AT 2 |
3. 3Gl & facaar 9w amg &1 ywE — ¢ a9 uerel
51 T # G T ST T AT BT & (SArin)
—wmatey & TR @ AR 9 98 W o 96
St | iR —
NH,Cl +aq

= NH/(]

[ Clar™ QKcal (AH = + ve)

(SreATeiTdT)
9 oI TErRl O T # gad 9 S Soutuid B & |
A—Tmlery & RIRa @ SM|R 99 92 1) faermr
ag wIRrfT | o -
K()Heraq‘=\1\"{)qu)wL QKcal (AH = —ve)
(ST &)
4. 9t @ fgeigar ™ T@ & 9E — 6B wd



# o uv freferfRaa wrr wenfaa g @ -

(e <ra) 19 + g4 @0 smrd) =
foera= (@9 =19) (70 smad)

AI-fere @ FraEar g9 9g o wRaeer g

3R (¥ <79 B 3MR) forenfig gFfT |

3 9 der WY Wi @ wa A faowar deht g1

waEtTE wrl IR a-unifa] @ fraw & s
(Applications of Le-chatelier's Principle to
Chemical Equilibria) —

(1) "oy gIgsiieargs @ i (H,50, & Ffor
o o faft) — o SeieEs iR sifwieH
& AN W WeBR CISaiaNIES Bl AT BT 8 |

280, + 0, =22 S0, +45.2 Kcal (AH = -ve)
(i) A9 BT YHIE — qﬁw%aﬁ?mw&ﬁ%’eﬁ
A g™ W AffebT e feem A g g9 S0, B
SUEeH BN O SO, 9 O, a1 fSradt SeAT &1 2oy
BTN | $9 YR 9¢ §U 19 &1 Y419 % 8T ST | &
A9 HH FH IR AT o e # g1t | 8k SO, 1
fomtor atferes BT
(ii) 19 BT y9Td — ffF THatE aRedE & haaey
80, & a7 ¥ amaH # & Bl €, gufon 2 A giy
& sifdfepar s fean # g1, o sifere SO, @ aiv
<9 ¥ ufad™ &7 uarg R 81 R |
(iii) |TwaT @ yHE — Ofe ferRe erel el
SO, T 0, FI A=aT ¥ gha & AU T fHAT 317
faen # BFf R B e amn # so, @ afx
Wwﬁﬁwﬁgﬁﬁﬁﬁaﬁam
T |
SR deat 9 &4 vy e € 6 e faftr g
H,80, & f&iw % SO, ¥ & féru Freferias o
WEF B
(1) f=1 =g
(@) s=a =
(|) "opx SrEsifearss sk siiedior &1 arfée A=
@) Efe® sifgags &1 drewe (HNO, @t ®ds
3R ags fafy) — N,7 0, & NO & WTeww &7 \re
frferfiaa & —

Nﬂ:L)JrOH,_ZNO —43.2 KCal (AH = +ve)
AT An=0 dTel, Wﬁﬁﬁf@ﬁmé\mw—wﬁm
o e & S 9 B O e R § 6 e
Jifegs g+ # F=ferRad ord wers € -

(1) SR N, T O, i Tl el

94

(2) S=a 4rq

(3) e uRad= &1 @I warg 72T

(w) smifrar @1 weelwwr @R faft) — N,a H, &
AT § NH, @ fmfor @ affrar frefafead & —

N, *3H,,, =2 NH,  +22.4 Kcals (AH = -ve)
Waﬁ%mmméammmaﬁaﬁmﬁm
BRI T (An=— ve) areriq IfAfFT & welwa®y IS
I TN Iad d FAI BRI £ I AT UNIU &
TR i @) 9= dfd & fog (wmwr R
I T =i SR A @ forg) argeet afRerfaar (smawrs
i) fforfiaa £ —

(1) aififrareRes N, H, @ 9= gl

(2) fr=ferfaa am

(3) 9= T

IRl e § e & fF ar—vmafere figra fafi=
YHR & IHRTE Art & forg ae frepd <ar €1

5.2 fde@ (Solution)

5.2.1 fder @ (Solution) — &1 I1 &7 ¥ AfF <rawat
(oreTert) @1 AT fsroT (Homogeneous mixture) faeras
FHEAT & | A e W O g9 URE AT &
Hered g 4o w81 2 | Sl garel 9 & faeas @
23Rl fAe@= (Binary Solution) T2 19 ugtil 37 a4
faeraa & fsih (Tertiary Solution) Fed © | W
fgarfl faee= &1 9% agaa @7 rfde A | Bar 2
faqra® (Solvent) HEaTar 21 I8 faoraw @ Hifaw
TR Bl IR &wan &, 5 foea= s 2| faeaa
@ GE add Wl HF HET H e 2 faed (Solute)
FHEEATAT 2 |

faera & o1 — g o fEfaiag € -

1. faera & U €1 wraven el g1

2. feg= @ "esl & Hifde Rl grr arer 9 gors
TE BT el |

3. f4e@s & U S¥ araudl & 0 B 2

4, e & o1 SN Tc, daerie, e anfe fawaa
@ e § gRadd w1 uRafda & o £

faemm & wdN (Types of Solution) — fIera=i
T ®Y Y I AN W Fidhd d Fhd 8 —

1. faeta & |72 & RN oY

2. facras @ Hifaw sraven & MR 1R

1. faeha & w31 & IMER W — 39 omR W faea



frrferRad yeR & & € —
(a) ﬂf{,ﬁﬂ'ﬂ"f (Dilute Solution) : I8 faera= foras
facmas @t smer faca &Y AEn 9gd 9 BN 2 99
oo dEarar 21
(b) |T= fae@T (Concentrated Solution) : T8
forerer fora farera o651 arféres A= faames # gei 88 &,
s foeras dwaarar &
(c) Hqwr faer@ (Saturated Solution) : 98 oA
ot foamas o fif¥em amn 4 fifdee am w foem a9
aiferees | gell g2 2, Wgw ey s 2|
(d) s« fd@a9 (Unsaturated Solution) : @8
foreree forn ff¥ea O R facee @7 Jgw@ sEsen @
foru emavad A W HH AET W A SuRerd El,
Frrqw e deamr 2
(e) @Hﬁm—q"ﬂ IEGEE (Super Saturated Solution):
g8 fera= foras Frfdem ad uw faeras @1 wgw smawen
& fore g wEm ¥ At "7 # fao sufer =,
Jfaeqe fade deard & |
2. faemme @) Wifoe sravenm & SmEMmR 9 —
faerae @ Hifde sreRen & MR W faewe 39 der
F BT T 3R ude faorae # faer 7 Hifvs saxen &
M 9% 1 A< UhR & =4 2|

fder@T (Solution)

!

! l

i faeres =q faera 3 faeam
(faermae ) (oo =a) (e 3)
N ¥ 4
1. 9 @1 T 1.1 BT =9 1. 7 P13
¥ faea= H foera= H o=
2. %9 FT g 2. 99 &1 54 2. 99 %1 34
% faerm H faera= # faeg=
3. B @ 9 3.8 BT gd 3 Sl &l oM
¥ fgerg= H foera= # faerg=

ST R R [A 9 UBR D faewdT yrw 53
T HHd § —

1. I @1 i A faea - foea—iw 9 faems
IETEN: O, 9 H, &1 s

g &1 49 ¥ faewe - faea—sa g femme i)

JETERVE AR H Wl 91w, @ dRIBH BT N, 9§
fsro7 |

B & 19 # faerm - faem o 9 faame—a9 |
FETEX: YR BT N, 49 # faera |

2.

95

I @1 gq # e - e 3w 9 faeras 2a)
IR WA WISl Ay, Wl # gl 0,

=g &1 =d | e : faer 9 fere g =t 2a)
BETEYUL Wl ¥ Vel

BN 1 %d 7 faeraq - faea—ay g faams 9|
TETERVT. THA BT o W e, THE H o |
ICGEEN

I @1 B #H fAeryH - faca—ig g e 29|
IETERV: H, 9 &1 Yerfem (Pd) # foera |

=g &1 219 ¥ faeae : faca—gg 9 faemas—aw |
TETEVT — (Hg) TN &7 HIfSTH (Na) & 91T e |
I B o | fgera : faew 9 faomae < i &
S| ST — A% ey (fide (brass)) SUH Zn
(20%) + Cu (80%) a1 & |

5.2.2 AF® fa@a (Standard Solution) — 98 foea=
e Wsar a2l B, 9Hd faerad dEdrd & |
HH® fderad aH & MR TR Ui &1 TR & 8
=

1. wafis a9e — A 9 e staven § ourd 2
21 37 faerae @1 ar=ar aftie Wi ad W 1R AT
uiRafia 8dl 2 | SeTEYT — GRY SHIEH Hehe (J
&), K,Cr,0,

fedras w® — 1 4 gE aren 4 urd 81 8 d
I argEvSe H E OY 31| 81 Wi 2 | ot 34 faerat
@I g @ fordl gifyd Arsar 3 e arar & faaas
TIHY JrIfdes AMd B Femdr d AT
AT € | SETER — KMnO,, B Hehe 3 |

5.2.3 AT faer @y (Normal Solution) — e faeras
B WE B H qHI B fore g4 fgerae 1 A #
Hiderdr & w9 § S 89 @R |

Af¥erar (Normality) — Ud oftex faea # ‘éjﬁﬁ gé
e gerel & I QRTI'CI'TT (gram equivalent) @1 =T
feem 1 Atdferar Fearh & 39 Nt ¥ Sufd )

FtHerar (N) =
frera= &1 smaa (efiex )
.(34)
faera @1 gEHE (g H)
fgera & oM gemiat =
@1 ¥ et WY

at



faerr uarel &1 gemE (g #)

ShiEar (N) =

faera waref &1 geme R« faerE
H1 Aa (L #)
W

Ex V(L #

a x 1000

E x V (mL #)

w — Taei &1 g@wA (g )
E — fge &1 gemnat 4R
V — faea= &1 e

T
faera garel @1 A (oL H)

ugTel 1 GeAldl R
.. (36)

el 9 faer werel #7 A (g/L #) = Atieran
(N) x geait 9w (E)
e (N) @ 9 (1) -
faera uarel & U™ geaidl B HwEn

AT (N) =

N =

forera= @1 eI (L H)

i geTef & I qedist @ " = 1 g5, feaT @
3T = 1 L 81 a1 Aradr (N) = 1 8Rf1, U faeras &1
e faere &E | AW fdee &1 Frafaiad geR o
gReiia & wad 2 |

ara: T faera T U oilex amgad # fderg uered
F1 UF TM GeF (gram equivalent) TAT BT &
A (Normal) faema= FEamar 2 | IH@T AT (N)

=1 BT &1 39 N & g9 &1
aﬁwﬁqﬁmaﬁmﬁwﬂ%%ﬁ &l g

FHIN FHT FTHT (Seminormal), SHATHS
(Decinormal), ¥=MMHa (Centinormal) fIe@ wed

N N N

qle :
1. AT 9 W WEIfdd g7 €, st a9 98 W
Tedl B

2. Afe faaas & MA@ T W S9ET 84 d 3R

96

gara feam o 1, 99 faew &1 smaa =

_y=Ye N:\\'V_\xll)UU

- d E, ¥V
w d

N (\FMerdan) =—==2x—x1000
E, w

w, - faera gerel &1 gemr 9w

Wy, — faeraE &1 gemE am W

E, — faeia gerl &1 gt 9r

d — faewa &1 g9
3. - wrsaet & fadet B e ® o
faeras @1 AHear — e N, S & faeas @1 Vv,
s, N, Aerdr & fadaa & v, smaaq § femn
S € @ Rl faaas @maa = v, + vV, ) @
Afferar N, Freifea wfivor gt e @t el 8-

NV + NV, = NV + V)
4, gt & geaiar AR —
3 BT Jedid! N =

3R BT HIGR SRHA

3T T TN (37T & Ues A7) # faRenmei
H* 3ma=T @) )
8 &1 Jedid! TR =

N BT HIAY GHA

&R B Tiad] (7RG @& Ueb ] # favenmusg
OH 3T & Sv=)

YT T AN G
AU BT T AR =

Wwiﬁﬂﬂa\?

S]IEXVT 1 — SAfqferd 3vel @& 01 N &7 250 mL
T a9 @ forg ove @ farat g @1 gIerT 9e?
g — faar T & ¢

(1) sffeafere e @ Anferar = 04 N

(2) faer@= &1 3MWA= = 250 mL

8T T §

Sffeifere ovd & geade = ?

A AT = N=

foera &1 garmE

. — — % 1000
e gertal IR « faerm &1 smaae (Fe)

‘ GIREEETIE]
Sifeiferes arer ol gedidl 9N = ————————



126

= 63

A Y A T W -

Teld Pl g
0.1 e

» 1000
63 x 250

34 faery &1 gamH =

0.1 x 63 x 250

1000
= 1575 &

5.2.4 #IoR fa@@® (Molar Solution) — #ieR faea=
T T ©U | aHEH & oy w6 faeras @ A 3
Hiewal & w9 # e 8 @Ry |

HiawdT (Molarity) — U& wiiex e # g g¢ faerr
el & HIGAT BT AT BT fdeTa &1 Ao Hed 2 | 30
M ¥ guid &)

farera ugmel & Arel @ |

Hreal (M)= . (37)
fera= &1 amaas L #
Sp— faera yeref &1 gemH (g #H)
foetar &1 Hiew geHH
R e uatel @1 TeEE (amET H)
T WA =

fer 31 Ao gemH«<ReTT &1 smuee (L#H)

3 e gl F1 g (g H)
e @1 Hiew gemE x e &1 enges (ml #)

x1000

.. (38)

AT M= b
M

X

= 1000
A%

W-faﬁuzﬁrwamﬂm(gﬁ)
V - fderm &1 emaad (mL )

e L faerae # faora geret

cHH (rﬁ

Arear (M) = il )
faera &1 HieR gamH

forerar ggrel @ L#
s T 1 e L )
faer &1 HIeR gemE

97

a3 el @1 AE (gL #H) =
= Hiedr (M) x 9Ie® ZaEE (Mw)

Arerar & g3 (1) ¥ —

afe facrg uarel & |t 91 W = 1, faeras & amaad
=1 L &1 af srerear (M) = 1 8717 | T fJerae &7 /e
faeras FE | or: Hiew faees ® fFrefafad ger
IR R Add g

g8 faerad forge va L amaed o facy geref &1 ve
WWW@.WW(MOIN Solution) gl
2| 39! AreRar (M) =1 BT 21 39 M ¥ USf¥a &3
gl

AT yepR o1 faeraqt @1 Are=ar Sy B e g dar

I8 HAIL WHI #IAY (Semimolar)., SHHIER
(Decimolar), ¥=¢T #e® (Centimolar) fae™@ ®&d & |

Rl MMa£ﬁwﬁh€mﬁ§l

T 2710 100

e :

1. AT 19 ¥ YIS 1T &, 311ie a9 a9 Y 'edl
gl

2. & -fr= wrwarel @ et s e
R &7 fie @1 derdr : 5@ M, Jowar & oo
@1V, 3MaH, M, Hieval & fderds & V, amaad §
foretran Siren & a9 gRem faee (@ v, +V,) @1
Arear M, Fraferfaaifea i gr add 1 s
&_

11 1

MV, + M,V,= M, (V,+V,)
JEIEYUT 2 — 40 g NaOH fd&aq 250 mL faaa= ¥
T & faaa= @7 Areear sma ®itog | (Na=23.0=16.
H=I)
o — faar wan &
(1) NaOH T g9 = 40 g
(2) faer= @1 amras = 250 mL

I8T T & :
NaOH faera= @1 Hiear = ?
e )= e & Wil #1 wwn -

fgera &1 smaad (mL)
NaOH @7 ATeR T2 = 23 + 16 + 1 =40
FELIE]

NaOH & A & 98 = ———
AT Z@E



= 0.2 mol
40

Hewar =

% 1000
250
=04 M
BETERT 3 — 35°C R H,S0, faera &1 u-cd 1.84
o/L 2| afy g faaga &1 gomm ufyerd os &1 af
FHB! HIGRAT ST Bifay |
B — (e &1 g wfoerd = 98 Wiaerd o aerd
100 I fqera # H,SO, T @M = 98 g
et fIerEE @1 gFHE = 100 g
faeraa &1 g = 1.84 g mL!

faera= &1 gemE
e &1 T

foerer &1 smRra

100 g

184 gmL™!

100
1.84

mL

. 100

L84

2. 1000 mL fde@ # H,S0, &1 g

981841000
100

= 98x1.84x10 g

98x1.84x10 g/L

mL WﬁHZSO4 P FIHM = 98 g

are: H,S0, foeram &1 areen
- H,80, faeraT &1 Hierear
H,SO, fierat &1 wr=sar g/L
H,SO, &1 HleR g

98 x 1.84 x 10

= 18.4 mol/L
98

ard: H,SO, faera @1 #relvar = 184 M

5.2.6 Hlelel faer@d (Molal Solution) — Hieldl faea
Pl W WY I WA B v & faerws @ wrmar @

98

Aiefelal @ ©F # w=ar g =Ry

Titererar (Molality) — 1 Kg (1000 ¢) fa@mas # ga 8¢
farera gt & Hiart @ W= e P Hiererdr SR
2139 m ¥ euid gl

HieTeral (m) = .
faerad @1 9 (kg )
.. (39)
it o T = faera yerel &1 g (¢ H)
faera &1 Ao gam
T ARl (m) =

faera &1 2@ (g #) x 1000
faera weTef @1 AR TEWE < fAaae w1 gemE (6F)

.. (40)

m:wxlOOO
M, xW
m - ATdeTar
M,, - IeR @M
W - facma® &1 =\ e (g #)
Arefetar & 3 (1) 9
afg faerm & Al & WREn = 1 8 7o fJamas &1
aM = 1 kg &1 dl Hieterdl (m)= 1 EFf 0 e &
Hieddl faera ded | 39 fFefariiad ysr aRmiia &
AHT &1
98 faamm o faams & e fRarm same |
foerar aeref @1 v Hiel gerr g1 Hidd (molal) faer=
m%lgﬁmﬁwﬁfﬁmﬁlﬁ?ﬁW(m)
=1 gl & |
111

=TT YR U faeram T Araaand GTiRETT

T spwer. T Hiefel (Semimolal), SHiHelel (Decimolal)
g ¥el HieteT (Centimolal) faee FaaTd €1 378 AT

T T Tag o TRRIA @R | Aiererar ar o Fr
TE HIA 2|

TSN 4 — U 19U &l JiclY S99 60 &, 29 ofdu
@ 9.0 g B 250 g el H HrAT 7T | fera & Areterar
B TTOET |

gl — fear T 8 ¢

oAdUl &l AT = 9.0 g



G BT AIAR TEHE = 60

faemas &1 FEEE = 250 g

BT T #

HreTerar =2

W3 ST AT E

B faera &1 germE (g H)
firerr g o1 HielR gemHx«faerrs

F G (g #)

Hictedn

x 1000

9.0
T 60% 250
=0.6m
g bt wifiw — o & gr=ar & fAefafag &
w9 § ot e far wirar & —
(1) wermm gfoEmaar (% wiw) — 100 g faaes #
SURerd faer @ g A=, SHHT G AR (% wiv)
HEAT 2 |

x 1000

_ faetar &1 geme
O s AATH BT ZRHHA
(% w/w)
(2) smaa= wfreraar (% viv) — f4e@= @ 100 mL #
SaRerT e & fAeiiclies H 3R ST STa- aforeram
HEATT 7 |

x 100

_ faera @1 smada (mL ﬁ)
(% v/v) 1 AT (mL)

(3) TEwE mgad gRkmEraar (% wlv) — 100 mL
faore ¥ faer @1 ¢ § AE1, SUB] S@WE AT
qfreradn (% wiv) dadrdl 2|

FTRHF—ATITT ITeraar (% wiv) =

faera @1 |7 (g #)
g &1 AT (ml)

10% (wiw). 10% (w/v) Teepra faaras & areml @ & ?
10% (w/w) e T fareras ¥ aread 100 g faeras  10g
T Gl 2 |

10% (wiv) @™ § aread 100 mL faemm # 10 ¢
TH Tl B |

T UBR 10% (v/v) TEHT &1 el faera= 3 areni—
10 mL T & 9T § Gieds [qerae &1 3 100
e, g forar w8 |

(4) urdw s faferas (ppm # wr=an) — Gawa &

x100

x 100

99

10 g (10%) |17 § SulRera e & wrrf @ weer
ppmm?ﬁ?I

R T Gl AE B FE=T
(w/w) il ©) 10®
(W) = X
ppm (W/w — ©
faeta &1 @ (g #)
ppm (w/v) = x 108

faer T &1 amIrad (mL ﬁ)

e : agHYSA # USHEI @ A G o # YSHBI B
AT @ ppm H @rad fHar o 2|
Sl @ AEDl § RN G —

1. NaM # 9% : N=M x n (01H)
b EIGEE-ELIE]
n ([VITh) = g

(n VT = 37Fc & &, &N @l 3TeTd], ffafleReE
@ SRS 3w § Bl g SRS B SATaRIH 3
# gfy, amae R amaE)

2. Y% (wiv) = % (wiw) x d
3t d = e &1 99|
AT (g/L) = % (wiv) x 10 =%
Y% (w/w) x 10 x d
N = % (w/v)=<10 B % (wW/w)x 10xd
TeATdhl IR qAHI AR
% (w/v)x 10 % (wiw)x 10xd
e 22 LIGECE LI
3 % (w/v) = ppm (w/v) x 107#

SIISK

m (w/v)x 107
N = PP

e

_ppm (w/vpx107

5.2.7 dqw fde@a T sqw fa@as (Saturated
Solution and Unsaturaded Solution) — g 9 31T
faerml #1 W a=1 & oy 3 &7 w9 faas ¥
et W e & & ol o & wa o #
e W T G- oIl &, 3H [AAHIE FEd 8, el
& facraq o faela & &o1 3 fae & it | waee



F = ¥ 3 & w9 A e 8 W € | S ubha
BT e TR Fed & | o/ <Ml ARl yisamat & 22
WA B W & faem § fefaRea wfee wm
TeqTfUd B ST 8 —
facia + faemad —— faeu=

39 Rerfy & &3 T a9 9 <@ w® o § sufem
foerr @ Frsar Rer & ot € g9 ofR foorm =g
werdl | v faera i 8 a9 o 7 g 2| 9 Res
@& Hywar @1 Rafa seard & qun 08 fema & dgw
foeras wed €1
Hqw fFe@a T (Saturated Solution) — @2 faerg= forad
fadr 74 am vd T W iR eift fier € e o
Hav, Agwa (g dwearrdl |

aerar
98 faeram o [ gt faer & e wiae s | B
2, Wqw faera FEarar 2

arerdr
T8 faeram Rt 740 79 a9 v e w fioms & &
S A H ey 1 siferera AT gl B, W faea
HEATT B |
e : g faeras @ Ao wrsdr B fdekear (mol L)
FEd §
IHqE fa@TT (Unsaturated Solution) — @8 e
fored fe 1 A vd 9@ W e 7 ofR st A
Tl W Wb, g fyeras dEaTan 21
ariqge e ¥ faemas @1 € w1 W A 38 T an
ud g U faer ot gy fadadr W & A gell gl
2|

5.3 SR (Catalysis)

| 1835 H aufiferas =1 arfafiean 9 o) 9rEd
gl @ WG T SR Hee I b g9 aredy ugren
31 sty # warate safrast & a7 9g o §
fopeg aredt warel yrrafs sfafmst & gvard seme
Td YR gite ¥ saikaiid Yed € | S KClO, @
TR (653 k) T PR TR F0D ATHSA F O, BH AT
¥ g Bl € fbeg KCLO, 3 MnO, 1 2A1€l HET STty
@ AT IR TH R U BT A AT H O, Wred By
| AT & ard § MnO, & SarH 9 Woed § 1
yRad= 981 gar | auiiferad 7 g7 a2 ueni © sare
(Catalyst) =T |
e : BIBINE 37 (H,PO,) @1 Suierfa & H,0, &

100

ATEEH Pl SN G GTell & | (GEUITHE FSRT) |

5.3.1 qf=ATST —

IR (Catalysis) — 9 yarel o1 wqrafra arfvfsmar
& eI RIS Ud AraeTs w0 9 mRafid Ed
30 T sIffar @ 2% 1 gRafda (98T sfem@r 9er) &
U £ 9P FEAN B, dT IAUH (Catalyst) BT
R affear 9 % uRads @) uReer saR
FHEAT © |

5.3.2 SO & YHIR (Type of Catalysis) — SR
qieFaT &1 aTH T &1 MERT IR foean e 2 —
Hiftd Jawm @& AER W : ISRG AR AfPRD!
P e SRR B IR IR ISR DT LRI & THEI
# foeriora foram oimar & —
(@) wwiaft ST (Homogeneous Catalysis) —
TG ARG Td TND A TR # (T & A
TR H) B & A1 U WehH bl WA ISR FEd & |
T ST BT gTaRer g9 a1 i &l ¥ | SarEv —
[ 1] 3 yrawerm aret 99t ISRV U —
1. H,S0, & fomfor &1 =i et fafer % NO Sare @1
sufterfy # SO, ®1 0, & el Al grr SO, H
SATRNBT SO, (g) + O,(g) — N0 5 2 S0,(g)
TEl e RE SO, 9 0, T SAE NO ([Efg®d
AMFATSS) A i araver # § |
o H,(g) + Cl,,, — %% 5 2 HCI (g)
&l 3iffPRD H, g Cl, 71 SeR® el 9 (H,0,) #1
ifoe sraven @@ 2
3. CH,CHO(g) —=> CH,(g) + CO(g)
[ 11 ]| &a araeT dfel 9T IQRYT 9P —
1. @ H,S0, ®1 SuReIfd # a1 ®1 Sfel e

C,H,,0,,(aq) + H,0 (j) —2u (2

(ZTh_T 1 Feita faera)

CH,,0,(aq) + C.H .0, (aq)

Haed

612

TEt AFENF T ISE AT BT TR 79 2
2. BISSIdalNG 315 & H et g7 4fdrer udiiee &
el UHET—
CH,COOCH,()) + H,0 (/) —2
CH,COOH (aq) + CH,0H(aq)
e IORE T AMSRE T BT JaRe 59 2 |



(=) fawwrf IO (Heterogenous Catalysis) —
98 SoRa uwpd Rrad sifiere vd seRes i
wraReriatt # g €, fommidt Sarer wwmEr ¥ | 9eEe-
1. H,S0, Fmfor &1 s fafey # Pt SaRa &1 suRefd
# SO, ®T SO, # sifeRiieRvI—

250,(2) + 0,(g) —"> 2 SO.(a)
AR AHFHND AW T TOE B TR | B |
2. 3T A0 & &R fafeT Fe(s) SoR® & Suitarfd
N, @ H, &1 §ar-

N,(g) + 3 Hy(g) 2 0G5 5 NH,(g)
W& AfHPRE TR T SANE ST UraRen | 2|
3. AEfe® ard & siedres WA W, SSN® wid=d TiTe
(Pt) &1 suRerfa § smifar & NO ¥ sifaiiawor —
4 NH,(g) +350,(g) —“— 4 NO(g) + 6 H,0(g)
4. e fomifora Ni SaRe @ Suferfy # a@t @
BIZQIAIBRIT —

Tl del (). +H(g) —2 geafd = (s)
Bl UH ARHRE 79 AN TR T IS o E |
5. HeATer o1 STt A —

CO(g) +2 H,(g) —==+2250 CH,OH(e)
TE AHHRG T 9 SUNE o5 TTaRn | B
srifafr @ sER W - SeRe @ Frifaf @
AR R SSR Bl 9 a1 H o foam mam & —
1. EFTHD IO (Positive Catalysis) — SR
BT I8 UHAT FOTHH IARE ERT BT Ieraties arffmarn
W T GGT 1 W 8, HACAD IO AT ARRICHD
SORY HEAT! & T SRS TS SoRE Hedd & |
aaTeT —

() 99 & fafor @1 @ fafr § CuCl, v\ s
TR B |

4HCI+0, s 2H,0+2Cl,
(i1) BRI WiHZS & ueed H Pt gHHE SORE
1 FE TR

4H,0, —"> 4H,0 + 20,
(iii) IR FARE FT THET —

2KClO, —% 2 KCl+ 30,

TET MnO, HFTcHE SRS & |
(iv) H,S0, Frafor a1 weqes fafty # widiie ceeei
AT V,0, EHIHD SAND BT B B & |
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S0, + H,50, — H,S,0,

H,S,0,+H,0 — 2 H,S0,
e : A SONRE 36 HAHE SN & [l B
T BT B |
(v) Tefe® ara ® el @ aieaes A § pr
SIS SENE @ W H B Bl 2|

5 P 5
4 NH3 *o 02 300 K. 9 bar 4NO+6 H30

2NO+0, — 2NO,
3NO, + H,0 — 2 HNO, + NO

2. HOUMEAS AT THINIHAD SedIT (Negative
Catalysis) — SeR &1 g8 Aipar fawH Sera fHr
S AR @ S B Hel <d1 & RUTHS
IRV FEATT & AT ISP K IMAD SRS Haard
& | JETeRvT —
(i) ETFRIVH WiaTgs B H,0 9 0, ¥ svere gial g,
fo=g 3o oo W H# BRGING e (H,PO,) a1
FereRict el W) H,0, @& ${9ere $1 % e Wil & |
Tel H,PO, a1 fereniel U SaNS ¢ |

2H,0, —a2—> 2H,0 + 0,
(i) Na,SO, @1 a1y #1 0, ERT Na,SO, H aifafiewor
g €1 59 C,H,0H fiam w arfifesar @1 o we
T 2 | TR VT S SoNE F |

C,H;OH

2 Na SO, +0, =o—> 2 Na,S0,

(iii) W1 T AT BT SUNRIT H FARMGH BT e =
B (COCL) # sifafiavor eidn 8, g9 I @ forg
FARMBH BT T FHa & daai 9 2 giae veEia
fHTeR T 1T & Wil Biest &l TR FEHe # 9ad
o 8, W 59 sAfafar & forv smeneis SERE 2

hv
2 CHCI, + 0, —dirs> 2 COCL, + 2 HC

3. WO SO (Auto catalysis) — SSROT @H I
gferar forad wramate afifsar # 991 Ud Saare Wl
o9 sifafear & ford SaRa &1 &1 & oar £ 91 59
JHR & ISRV PF WA IR HET B qUAT IORE
ATARRIT T 98 SIS W@ SoRE Bedldl & | SerEv
1. Ufdre WiIee &1 il sivEed —
CH,COOC,H,+H,0 —» CH,COOH + C,H,0H
(ufrar W) (% )




791 affpar § wifed s v SaRS & | oo § 39
AT &1 7 HH BT & fbeg fR-oR arfitfe &
FerRawd a1 CH,COOH (H* ERT Saif¥a) &1 A1 ag+
TR I ged] WIaT €, Rifd a8 Ik ufig arfafEar 2
2. H,80, @1 SuRerfd § KMnO, gRT Sifeifersd st
(H,C,0,) &1 ifadienee —
2 KMnO, + 5 (COOH), + 3 H,SO, —
2 MnSO, +K,S0, + 10 CO, + 8 H,0
(W:B?j?fﬁ)

54 AR § 91 S MnSO, W S &1 HBTY
YA B | U H I IR @1 A & O 2
HATHAT & Hera®d MnSO, 95+ | FHDHI A1 93+
YT gE AT 8 |

4. IR ISR (Induced Catalysis) — ISR BT T8
ufspam 5799 €7 U 91T B drell arfafsaret § ua
AR g9 TfiTfsrar o1 SR Fedr & ar 53 Ui
TERT FEd § a7 URa @A arell arfAfE @ uRa
TONE HET ol GaHdl & | ISEW- TIfeaw TehEe
(Na,S0,) ®1 faera ary % sifefiaga & o & fbeg
wifead amiFEe (Na,ASO,) faem &1 w@da w9 4
g | aiferitereer e EraT 2 | Afe Na,SO, 9 Na,ASO,
<M oAt @1 e arg # @ W) A gEet B
STFRIEHOT BT 4T 7 |
arffzha—1
Na,S0, —=2T0 5 Na S0, (wada W & 2l 2)
arfifpa—2
NaFAsOS&N%AsOJWWﬁHﬁ?ﬁ%)
foreg arfafsrar—2, arfifran—1 @& wmer =i &
ara: arfafsre—1, arfafrar—2 &1 URT &l 2|

fagroar§ —

1. SaRe qfaftfa vear & — i ff saive @
afaferaT # SaRE #7913 9 MEte e amRafda
TET B |

2. SORT B GE AET A A@TEHAT BT B —
WA SORE & e AT 81 ST @ ey wed sl
2, IerEw & forg 1 g e P, 10° &fex H,0, #1
e YA B o waiE B 2

3. Scive atfRar & gy T8 Hwar & —
Sard T Trafe arfiferar & a8 e,
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Sad afifpar @) <x § uRadq svar 2| a8 sfafear
B HF AHAT FoAl BT AN FeT9 R Aiihar #7122
T ger a1 2

4. S @ fpar fafire s @ — arftretor
IR ®F afafsant # sare faf¥rear gufa € o
MnO,,. KCIO, & 3190 1 SR dver # fg KCIO,
a1 KNO, & S(qaes & =&l &l | ol <oiar 8 &
IERV B g faftre g §

IqaTg : oMgd W FeNi, Pt Pd &¥ arfafanei @1
IR Bl |

5. IFHETH A9 — IARG DI HiHaar w9 @
I TR ATEGTH Bl §, §9 STaelan a1 $Ed & |
6. IANG WA Wrwvl @ yerfag AE @ewar -
Tfeh SeReE Sepi srfafirar # ffga s v wefig
21 arfaferanatt & Ot Bt wHE W W weTae e 2,
THIAY AT AT BT Gie SaRE | yaTdd el gl
gl
7.W(Promoter)—@wﬁﬁﬁmmiﬁ
w0 # B T31 B g SRS o afHaar of agrav
fAfERaT @1 9¥ @7 98 § SR B §, aEd dEdnd
&1 99 et & oy @1 9w fafdr # Fe oof waRe
BIAT | 39 a7eq HA ¥ HiforeleTq (Mo) e w a8
Fe 01 @1 SORE ARRAT B ag1hs AMGHAT BT &% Bl
T AT € | 31 T8 Mo TI® % |

8. ST faw (Catalyst Poisons) — o ueref o
IEIRD BT AfHIAr 1 o7 AT ifIE w9 W T Feh
sfaferar @7 <% @ T <9 €, SO a9 O wfears
(Anticatalyst) FEAT & | Y —

1. I Feeryor 1 ga) fafer § H,S @1 afeq H=
TURE Fe FOT Bl AT B T2 B <l & | T8l H,S
IoRE a9 #1 ave & Hl 2|

2. H,S0, fir &1 wwaa fafer # As,0, @1 afed A
D TG UERE [ Pl fshareiierar & a1 &
Tl 21 o SONE As,0, faw 21 gl emeida
IR WA & IH W V,0, B I3RS & v
¥ o & o Sare 9 9 smfaa Yaar 2

Ale : ARRA, Fleilgs! Wiy a1 e & fore waer
CO.HCN @ Br, amy Scive faw & |

TWTsd SR (Enzyme Catalysis) — TEgo Jad
ifed FrEfe @iffte (0 @ o) i wolia St
W 3@ B4 &, 921 Wa IR ik wr ssifia
F¥d &, USEH dEd 2] 3% uld I8RE (Bio



Catalyst) 9 FgT 5T 21

3 ot # Preife) Riera o 2, Fwfeny 4 e fwwAy

JARE (Micro Heterogenous Catalyst) 9 FHEard & |

TEROT DI e WishaT [5aH USATeH IS &1 1 Fdl

2, 59 aReEe & duigs SdRY S W 81 g9 Wg

RIS IR ) FHET A 8, Fifes TArgHl B wid

TORE AT FEd & | I —

1. W &1 Alee ™ 4 qRadT —
2(CH, 0y (aq+nH,O —Dinstose nC ,H,,0, (aq)
(wer) (ATe<T)

2, TSR FT 7o # afed —

C.H,.0y (a) +H,0 ——— 2CH .0 (aq)

(AreeTH) (refep)
a. HHIH (3e] WD) BT AfTAT —

Invertase

CpH 0 ag +H,0 ———
(e
C.H,,0.(aq) + C.H 0 (aq)
(retepra) (raeTa)
4, @ BT Gl # gfvad —
C,H,,0, (aq) —22— 2 CH,OH (aq) +2 CO,(g)
(1) (werter)
5. AT T ST T HEA 273 AR H e
NH,CONH, (aq) + H,0 (/) —=%— 2 NH, + CO,
(gfRam)
e #1 a1 # aReds Sdeciafiera darew g g &
TosH SARY @ ifireerr —
1. WaTeH S&Ta |
2. e fafdree yafa & e va dorgH va 2 i
1 SSIRT FXa1 B |
3. UUITEH SR & oY ardherdd a9 298—310 K BIaT
21 forw 1R dargw waifd wfba g9 €| a8 areg wi
T AHH B BT 2 |
4. USITZH ISR ) 3ifdheld™ pH = 5-7 &1t 2, e
3R 31 BT E |
5. @1 veref UWEE @ Afbaar 981 <9 €, We-voeA
BB 8, U AR efffeads 38 Na™.n 2", Co®',
Cu? ontfe g1 & Sl domHl & sl 4 gdd v @
MG BTy SORE @1 Wfhaar & 981 <d &1 o
Tfie Nat ot ot Safefy # aga @i = 2
6. N eITfcaes 3Ma Hg?'. Ag™ UoligH &l Wishaar ger
ECRA
fopamfafer -
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E + S —» ES (ufhad dael)
ES -5 P + E
TgT E—UuieH, S —aififras, p—sare |

533 9aR® @ SUANT (Uses of Catalyst) — SIRDI
1 IuRerfa # wEiE sfakRare # &R | gfg @
s sifafspanet @1 wRRerfert «ff g 2 Sl
T AFIRTT SSRE A= H BE AT HAT 72T BT 2
zafere SSRe &1 suanT fafa= geret & sienfies
Ieqre H e e 2, e v efofad & —
1. Hedfia aga®! @ fmior # — g <@y, d@ifeeds,
giferasfra Tanss (PVC). dodse, difees anfe
fior # BF,. AICL,. SnCl,. H,SO,. Na. K aff& &l SuainT
TERE F w9 H o omar g1
2. worgRe e & friln & we fafr —
250,(g) + Oy(g) = 280,(g)
SO.(e) + H,80, — H,S,0.(7) (afifererm)
H,S,0,() + H,0 — 2 H,S0,())
S TelS e UGRETT AT o TersidEs (V,0,)
IARD! BT STANT fawam wrar 81 a19— 740 K, S92 bar.
3. FARE & FEfor &1 19 (Decon's Process)
U — Ul SOR® WD FAREs (CuCl,) STRT
e oar €1 9 773 K.
4. H, (e1sgivrF) fafor @1 dfa 9sd (Bosch's
Process) —
CO +H,+H,0 () —> CO,(g) + 2 Hy(g)
Water gas
TgE TaRF — Fe,0, (BR® sifFzs) + Cr,0, @FifE
affrrss) ofF @ w9 #| a9 673873 K.
5. #fd (CH,0H) & H¥awor # —
CO (g) + 2 H,(g) —> CH,OH()
Th— 523 K EM@— 200 aigAvsd |
AN — i slfeTgs (ZnO) + PifHe sfferdgs (Cr,0,)
i & w9 H|
6. Asfe® ava » fwior & affvweales fafer
(Ostwald's process) —
4NH, (g) + 5 0,(g) —> 4NO(2)+ 6 H,0(g)
4NO (g) +0,— 4NO, (g
3NO, (¢) + H,0 () —> 2 HNO, + NO
FERE — WG URRERT Pt/ Rh 7T, am9— 500 K,
THE—9 TR |




7. awifyar @& fawfo @ gav fafRr (Haber
Process) —
N,(g) + 3H,(g) — 2 NH, (g)
JoReE — YA farfrd Fe @ Mo @i & wu #, dma—
700 K. STd — 200 d¥AYS (atm) |
FTSfebel AT ATPAIFE IUveb q2 K,0 g ALO, Wi
@ W H|
8. dId ¥ Ugiad & Hyaww @ sfuiaw fafer
(Bergius Process) —
T (Coal) + H,(g) —— BTERITE! &1 AT
AP — BRP SAEES (Fe,0,). A9-750 K.
T — 200 dIIHAYS (atm) |

9. Tefi &I Fgefievor —
nCH, = CH, — [-CH,- CH,],
Teff diferefs

FaRE — TiCl, + R, Al (ST’ A1eT 3e)
10. IR (Molesses) ¥ VATl & fAmior #§ —

(2) C,.H,,0,, (aq) + H,O() o nvestise i,

(¥zpT)
CH,,0yaq) + CH 0 (aq)
(i) (pacH)
(b) CH,,0, (aq) —2*— 2 C.H.OH()+2 CO(g)
(o) (werifer)

o9 SRS — IdeH 9 wigad (de) gurgw, am-
208-303 K.
11, Tl ¥ Eta o1 P —
(a) TETH — Do, Hroey
(by ATee T —Ms T
(0) TP —2mEe L, gy
TERP —
(a) ST ((ERT oY), AT — 323333 K
(b) ATeed (ART), TU— 298303 K
(¢) WA (fR<), aU— 298303 K
12. SEURE ger fmior # —
2 C,H,0H () —> C,H,0CH, + H,0
AP — W H,80,, 19 — 413 K
13. i Uemisia 9 UHifew ama @ Fafor —
CH.OH (/) +0,(g) — CH,COOH (/) +H,0()
Sld SIS — HgebleAl THICgS

(Micoderma Aceti). 919 — 298—303 K.
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10.

1.

12;

13.

14.

Heayel fawg

g sifirfsraTt S wa 21 fem # aede g9 8 9T g,
stgernii sififrad weard €|
Y arffsmard s wA gRReferar # g fasmert #
(31T T 9eiT) W &1, Sepavia fEfEa s
2| AT IO SaT W e B 8
SIepATT TRl & 98 3rawe 59 1 g di
A R srfafipad wwe 9 9 BN andl &
(R,=R,), IR ArAT@we FEanl € |
R,= 3791 STATRT 2T 9T, R, = i iRt a1 o |
ATITIERIT TF (1) AAfHHRS G STl &1 Jr=Ear ReR
2 9l 21 (2) AG=0
fopeft Yt srfafsran &1 o fharenT uemt &
wfEa Tt & TOFEd & GHE ST €| 78
et g i gRT Wiuired geqrardl R @
T wEamar €1

Terel & WAT FT Hw=

arad (L #H)

S T AlRY ZqH = 1 BT 2
TR ferid (K) 27 UeR & 8 & —
ST AR Reries K| o 31if¥en & | Reie
szﬁ?‘r%‘\
KK =K/K,
ABT — K, = 10 sl &1 9 Fridia,
K, = udig aifffsbar &1 o frrdics
regraren Rerid &1 AF ¢

Afha game =

mA + m,B - = nC + nD
_ [ertor* _ P <Py
© [Alm [BIHL P P:k. » p):u,

K @ K # &/ K =K, (RT)™
R = 1% ReRie, T=1_% @19, An = Irel & T
Al B T — ANHBRPT B T At Br A=

—af an=0.K =K,

— 7fe An=+ve, K|3>K=

— afe An=—ve, Kp< K,
Wﬁw'rcﬁ(Kupr)aﬁaﬂ?aﬁa%WW
TR R 2T Bear, Mvad 99 w® Rer 2. 21
wreTaRen 3 feEfefad eRE yATeT wRd £
A=, TF, a9 g 1k i e 9w
T T | BRTE 9 STe Ud A draRen
# 2§, S fauani s ¥ v 9 aifere wravemd



15.

16.

1

18.

B £

ATRITARRI & e fobdT T sraven wr rwmf®s
e frem @iee g {28 T | srguTd &
rer dfer a1 afafkar |fdr (Qc) Fed 21

[se=] [sem=]

Q=r—+—- a K =——+—

* [ufirre | ¢ [ofrm ],

afe—Qc =K. a1 sifafsan ar=r # el 21

Qc > K. a1 afafran wedia faem 4 afeq srfi|
Qc < K. a1 aifafsan smr faem # afed erfi

(1) Hy+ 1, = 2 HI 3 & fw an=0
452

(a=xX)b=-x)

(2) 2HI —— H, + L afafpar & faw an=0

Kp=Kc=

X:
(a = 2x)?
(3) PCl, = PCL, +CL,
stfafar & fow An = +ve
\: le

=——— @ Kp=——-—
(a—-x)V a’-x*

Kp=Kec=

¢

X o ‘\v’:cL

JP
(4) N, + 3H, —— 2NH,
faferar & U An = —ve

4x*V?

16"(24:3
s -
27(1-x)"

P 270X

xv_ixP

oIt @ A= — |rgmEeen | 6 ueef & ua
At 1 Wil e faafd g &y
D, -D,

\:D”(nﬁl)
wr—emafere @1 Fras— arraven w e e
% T, TG AT Fr=dT § 9Rad S U Aqre W
o9 foen 4 fovenfaq =1 omar g, fora fawm 4 9w
qf¥ad= @1 v e 81 W ¢
AT & GHIG— NHPRD & Arsal 4 g 4
AT 3T faem # foRenfua g € Safe 9are @
T W gy 31w e o fovenfoa s €
TME BT GAE — @ H ghy A= el arogi
o FH MBI H IR T4 T H FATH FA AR
W arferp aropert 7 R favenfyd g 1
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19,

20.

21

(ar) =Af¥erar (N) =

(&) Arerzer (M) =

(/) Hrelerdt (m)=

22.

23,

24,

25.

s F SeTE <A1 & ARl @ HeE wAe 5

R AR T9 & UG 9 AT 2|

GIERCO RIS

(31) Frwendy arfifsran & fog —

am # gie— w IR & argdd Bl B |

A9 H FHH— 3T AMEHAT & erdH Bl 8 |

(@) wHearemdt sifafpar & forg —

a # gig— e aaffear & srqdma gl 2

am # s el srffEear & o B 2

<1 AT &1 ¥ il sl (garel) @ wwid Mo

faera= weam 2|

faerae #1 uraven faarae @ waven B 2 =9

R W faeraHt &1 9 faews wa faeeq @ 9

faerae & avffepa fopan i 21

fereraT &1 W= dr &1 AEeIe w9 H AT, AeRdn

¥ @ fhar o 2

faera geTel @ geaidl @ |
faers &1 amyed (L #)

foreta gl & Wit @ wwEn
faeras @t smead (L W)

faeta gerrt & el ®F |
faarrs &1 R (Kg #)
ge feram faed fad T a9 vd 39 W e e
faerg = =T S W, Wy 9o deardr § qu
T8 faemm fad e w3 am ud g w e @
31 31féies AT Hiell S W |, sy faere weardr
2|
q uarel @ T e s & eeEnd
RIS U ATATCAd w9 9 aTaRafid vEd gu A
2 T1 I8 IReeAT ISR HEandl 2|
e TRl & R U IS0 I qere: <1 a1
# forfora fosar wmar 2 —

(1) AR SR (@) fawART ISR |
PR & M T ISR FAfafaaiaiag ger
@ BB —

(31) EMTHE ST
(%) T IR

(@) oD I
(@) R s

26, IUTEDI 1 T~ SErT | SgnT fHar W 2



aregraref gy

Eﬂﬁﬁﬁw—

Ty crfirfsran # wr= enfia &1 o @ ol § fF —
(a1) FeFaTRR®T T SRS S AFSal W 81 Il 8 |
(@) arr g g arffharst @ < w8 wrd
() e &R Wil <=1 aifafsad o= &1 S £ |
(@) welta arfafsar @ <% 3 &1 o 21

. sfafkar 2 NO, + Cl, = 2 NOCl,, & ferg
=y Reid ( l\c) G2l Ea\—rrzﬁ g -
[2NOCI] . [NOCI)?
Ke=———M~ = b -]
) Ke=pnona @ = Norer]
. [NOCIf _[NOCIF
) Ke=morar X =mop+ion

. ﬁmﬁf@ﬁﬁﬁmmﬁK*K a2 -

@) H,+L, =22HI (@ N, +0,;\2N0

(W) N,+3H, ==2NH, (8) 2HI = H, +1,

. uf?aaﬁ‘ri?b—mﬁ +1, —‘ZHIWﬁaIﬁHHH

b HIeT I, %ﬁaﬁ%ammmﬂwmew\
HieT uTed B9 ¥ it el @ fre Ke @1 6 gm-

2x 4x

®) G—axb-n @ G-
2x° 4x°

(%) (a=x)(b-x) @ (a-x)(b-x)

. fe fFrafafeg afafear v a< w9 81 @1

TRIT HTRITeReN R et &1 P Ud PCL, @ faarer b
AETXE -
PCly,, == PCL, + Cly,

a1 g9 sifdfhar § @1 PCL, anfiid <1a g —

(a1)

(x+1) X
& @ &+

P

(x+1) (x=1)
(%) 1 R

- (<)
(x=1) 3
. iy a9 w® oW sifafEE @ weear gedl &
arm feRid —

(@) sgam & @) "wedr &

() ewrfad wEaT & (T) UEe g & fhe 'ear
. S0, SO, # SffaRiihRor &Y Y 9 6 & Haw
IRl Widee & —

aifafiFan 2 80,+ 0, = 2 SO, + QKCal

G A
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10.

11.

12,

13.

14.

15.

(@) fr=1 am g =1 2@ (@) f=1 99 9 9= T
(W) Sea M 9 9= 9@ (S) S= A g 9 T
TSR Fp # W I BT TG e W § wife—
(@) S 38l aeE faaRa Bl 2

(@) =@ 29 W B AGH a1 a1 8

(W) U 921 AT 9gad Bl 8

(T) BFR B I T BT TG I & ST 2 |
Hiere faerm g8 faerm gar 2 e 1 e faeta

T BT & —
(a1) 1000 g faoms § (@) 1 L faamas 4
(W) 1 L faere= # (®) 224 L faee=

8 g WISAH TEIAARS & diday 1 L faeras
AR ST 8 | S9! Hierwar srfl —

(31) 0.2 mol/L (@) 0.4 mol/L

(¥) 0.04 mol/L (2) 0.80 mol/L
FermferRad & foraas fou famedt faeram @t \rsar am
¥ fpiv T2t Fet —

(1) Ao (@) e

(%) Hieteran () 379 ¥ ®Ig =8
Fyferftaa % 3 SERE @1 srfiererfors 1o 98 8-
(a7) IERE BT IEAME FIST AT BT 2
(@) SR AR BT TN HeaT 8

() SORE B U SIUNH BT 37eq 71T B AT B
(2) SSRE R W= AE0T JUHATHIT J8al &
oo & W wAfT STRT BT SSTERT B

(&) 2 H,0() M4, 2H,0()+0

5 (8)

@ 280,(5) =—
(W) 2 80,1t 0y 0y 2 SOW

(=) Hz(g)+ CZH-I(g) Mo CQHﬁtg)

T I HI IATEIT 8 —

(1) NO &1 NO, # aiferirereor

(@) S0, &1 SO, # siferrehvor

(") KCIO, &1 KCI d21 O, # siqeed

(@) sifeiferen e @1 3/l KMnO,, BT SifeRiTe=er
IORE AT WG AMGRAT / weE 38 W €|
fopfafiad § ¥ rar {[ﬁﬁ & (Mismatched) & —

Xg)

() TiCl, +Al(C,Hy), qE D IEl
(@) v,0, : BUN—dT¥ WhH
(%) Frama : BIEETSER
(@) CuCl, ;S T



SfTAEFRIAS AT —
16. TepAYITY AT @ aRHTT vd U R forffag |
17. WfHa gemE o g forfiag |
18, fr=iforRaaforian afifrar & fow Kp 9 Ke #
T ferfan —
PCl, = PCL+Cl,
19, frr=fafaa s v 2 w1 e —
afd A, + B,= 2AB sififirn & forv amr Remish

o | 1
Ke & 4 arfafira EA:+EB: ;\ABWW

Remis (Ke)'2 &R

20, arfafsran 97 (29) @7 sore faRag |

21, 97 ReRid &1 A 7 HRe! W R e & 2

22, foferfiaa arff & forw W Remiept &1 361
fafae —  PCl, = PCL, + Cl,

23, AR &I YHIfad &= et PRep ferfiau |

24. W19 Qc > Kc ® o affemar fa f3wm # enrw
BOM |

25, e fansy w27

26. U TIe &1 IeTexvT difure fowni faams s a
foerar ¥ &

27, HiciRen &1 gy S|

28. WieTeral &1 g forav |

29, SANGF fFT Fed 27

30. WA G fawARfT SSROT &1 gh—uF SarEver S |

31. TP 9 SSRE a9 ¥ 7 aed 87

32, URd IR FT TH FeERT ST

33, ARG & &1 IYANT fafa |

TYRRIHS I —

34, IR TR B GRETT ST vd SeTEver
R 9! e yahfa & we Hifv |

35. F& Ul BhT & R F1 SamEr Afed we
T |

36. o7 Reric 9 W Rerie # afar we $fomw |

a7. frrfafaa afafiran &1 armawer w fer 3@ w®
arferar 1 fierT &1 e W S —
PCl, = PCL +Cl,

38. PCL o faiTor | a1 gfes ¥ srrfeen # fexenfie
B 7T € | FHROT IS BT |

39. Fr=feTiaa sifafdar sy oy <19 4 gies 3 qrareren
forar e ¥ farenfua eFil? we @ —

107

N,+3H, = 2NH,
40. <@ # gig & w60 Bl g9 faarget § e
Fait gedl & 7 T B |
41, AN gfE ¥ Fwendr efafEmei & foy W &
e @1 fo=m &1 SR Afed v By |
az. frefofaa afafen wmat @ fau Ke & aoiw
ferfag —
(a1 2H,,+CO,, 1 CH,0H,,,
(@) NZOM)# QNO2
(‘H) 2802;g)+02(g1\:\ Z"SOR(g)

43, A9 2 Hzm+ CO(L,) — CHSOH(E) TR =t
AT FaTEd —
(@) H, e w (@) CH,OH faH

44, AMAHT N, + 3 H, = 2NH, + QKJ # a9 a3
FT I & IS IR T TATT T 2

45. SHedT Ud HIeNdT & 3 & SV oey WK
P |

46. FIeR fIeaH 9 Aietdl faeae & 3R &1 I BHIfoTY |

47. wifafFar CH,COOC,H, + H,0 — CH,COOH
+ C,H,OH U ¥ €[4 BIeil €, febeg a8 # <1 &1
STl 2 | (Hehd : wad)

48. FEIRIBTH @l 2 wfeera verdte et i drde #
FIT @ AT &7

49, Fr=feriaa &1 gafora @ifog —

T A w™ B
(@) r=r, (1) AR A=
(b) Kp=Ke (i) N,+0,=2NO
(¢) afsha gam= (iii) SATRITERRIT

(d) X,Y,, = XY, +0.5 X, (vi) Kp=Kc(RT)""2

© X, +1.5Y,, =XY,, ) Kp=Kc(RT)™?
50. 3rfiferiead Afaferar & TR Pifew —

Ny Oy 7= 2NO, AH>0

R W) FrEferfad affadsT &1 geg gaey —

(®) @ TERT W (@) @9 FHH T ST

2(g)

freememE e -

51. T-URIIIQ & F1W &1 Soold DI, T ol—3Tifery
g & srgar Fr=fefiad & g Sife -
(@) %1 @1 fadadr w g &1 g
(@) 39 & TaTi® X T4 B T
(W) arfafar N,+ 3 H, = 2 NH, + Q KI &1
JATFATEREN UY S9 @ WATG @ [AdeEr Sy |



52,

53.

54,

55.

Kp @ K ¥ ey wnfia #iferg aen amr Remis
@ ATIART B qoiF B |

An > 0 aTelT rfafRar & 9T B TS S9SN da
Kpd Ke & [0 &ioidh o1 BIfoly eI |r=Imaen
TR frferiad BREl & gATal B AR HITT—
(37) =T T 99T (@) T y91g

(@) arfpa 1 R w (@) 919 @1y
fae fhed YR & B0 € Udd &1 Uh—Ud
FeTexer T Fe faeram i ArEdr B e B
@1 Frefafag faftrat @ g7 9fEa aren S -
(a7) rderan (@) W= () WreTerar
TARE & BRIART & AR T SR BT IS0
wfga giffawor Sy vd SaRe & siefs 7w
T IEIE |iRd quiF B |

Iifees g —

56.

B

58.

59,

60.

61.

WA 280, + 0,,, 7= 280, & ffw 450 K W
K =20 10" bar 8| ¥ 9 W Ke &1 H17 =19
BT | TV (7.47 x 101 M)
PCI, T 2 HieT faRITToTe EIeT € | |r=imasen o Cl, &
04 WISl §91| ARG UTE H AT 1 el &
rTaRel i &1 7 gReferd e |

Fax (1 < 107
faftaa au o aifafsar 2A = B+ C & forg |
ReRies BT A | x 107 21 BIC &1 91 Fr=din
FAI: 1.2 1077 3.0 107 mol L B [A] T 719
T BIRAT | N (6.0 x 107
N0, ,, == 2NO,,, 3w & forg e
W N,0, @1 NO, @1 A=y &0 4.8 x 1072
TqAT 1.2 % 10 mol L' | arfifrar & fore Ke @t
A BRI | T (3% 107 mol LY
H,PO, faera= b1 Hieteal = 3 M & 1 S ATeefel
T BITAY (3 DI &Rl = 3) SN :9 N
aififhar 2 NH, == N, + 3 H, & fare feedl ama o

108

a ferid (K) &1 79 20 21 S am W
fFr=ferfiaa sifafibar & fov ar ReRris & 99 &1
AOTAT H |
N, +3 H,= 2 NH, TR : 0.05
62. fpit @m0 T &fAfRAr H, ~ I, = 2 HI @1
HrRIEReT | H,, 1, 91 HI & <o A 0.2 g,
9525 g AT 44.8 g U T | AT NeRid @1 TOMHT
BIAT | FR : 3267
63. % AfAfhaT 3H, + N, == 2NH, # H, @I N, &
313 ST AT 0.4 UG 0.8 atm & | 40T YUrTe] a1
T T 28 atm © | AT W AT ARACSA &
# fed T &1 A K P1 A @ Eem ? )
JT : 50 atm
64, Bl @19 21 4 atm &1 W PCL 10% faznfra grar
21 S 99 W B9 @ @ e #if e w
PCI, 20% fo=ifora gmm | JTR 1 097 atm
65. N/20 %R I Fothe Tt a9 & o 250 mL
el # 3@ b U HieH wIfRu? STR: 49 g
66. 5.15 g WIfSTW FMIES HT 500 mL STer ¥ Grer 727
21 33 T @7 |ieikar 7 0T BIRY | (Na=23.
Br=80) 9T 1 01 M
67. 0.1 M WIfgZH Prae (Na,CO,) Faers o= &
g 500 mL 911 % foremt 7 Fisfar Aifsem FEme
HeHT 777 ? (Na=23. 0=16, C=12)
§T¥ : 53 g
68. 40 g HINSH ATST B 250 g TA H °IAT ST & |
T e @1 Areterar F@T gFM? (Na=23. 0=16.
H=1) GIR ' 4 m
69. Ricaw ArEee &l 2 m fRAerm a1 & v 200 g Set
# fohreT feaR AEge =TT TS? (Ag= 108. N =
14.0=16) JER : 68
FTAHTT
1.@ 2@ 3 4@ 5@ 6@ 7@
8.8 9 (@ 10. @) 1. (W) 12 @) 13. (W) 14. @)
15. (@)
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SHNTRID! U9 IafTed ol fasme
THERMODYNAMICS AND CHEMICAL ENERGY SCIENCE

SEITE @1 wnfEe st S F A @i
IETTH T | SUD AT SHofl B [Af= THRE & e
THG ARG TRl & e fmar o 1 @
P BT AT BN Holl FEA & | o BT IRR H e
B & wpd § Sl Had gidl & 3 a8 Sl g8 g1
fopy oIt arel wEt A wEd B 2 | ool B B2 sl
¥ e T ST & i U Sl R S, were
Tl AEF oAl sears | A W HAe 9w gy d
AT HHT H BAFINT DI O FHal 8 |
Blex &l Wl sarfe gRads &1

e Swt § Iarate sfifeaei ®
RS 814 aTel Sl & URadHl &1 Sea= fasan
ST ® |

6.1 HUNIDI B ol JTEUNUNT  (Basic
concepts of Thermodynamics) —

FHEIAD! § B 3 drell Y9 AeaTdel]
HeT SRS BF T AaId & —
(31) S=Ifa@ T (System) — FSTS F T
arefad Wt e Serfaat seaga & forg g
o ST & a8 STt O weerdn & |
(@) uRds a1 arRurfd® (Surroundings) —
SHRITA®] a1 & JIfNad geloe &1 $9 AET giRkae
TEAT & | FTELRi— U Ut # 1 19 &1 SRS
A TR @ felu = foha e & a7 ure | 9
a1 el qur 9 & arerar 99 wrT fore urg o
wftafera & uRaw @weemym|

6.1.1 SSAIfU@ a1 & WHR (Types of System) —
1. |91 = (Homogeneous System) — o4

109

fpufl ov=1 # Sufterd el gor wEF wrawen A1 wHE
TR WG AT §HH 07 a1l 8 a1 g8 a-F |
T HEeITeT | Iarexemel — 4 &1 A, 96 &
STei faerae sanfs |

2. fawwrft o= (Heterogeneous System) — 99
fopefl a=1 9 SulRerd ga @l <1 a7 <1 W aifdre araweng
g a1 98 a1 Rwmift o= dweorar 2 | s - an
g oel BT s anfe |

3. AT @4 (Open System) — T8 T 1 GREw &
Falt o g1 <M1 &1 8 faf & 9 99 g °F
@Ed & | Iareoned — el urd H v Sd e ulas
T ITHATH | Groll ST B Tt STar vgar & e
ar gfRkder § fael g wadt 2 | 39 ueR umn | St
TRIT S TF1 BT AT & H1eT Ma—HaT Bl & |
(et 6.1 21)

4. 9% TA (Closed System) — T8 TF Wi 30
RS | daet Sl (ST rerar o) &1 &) A e
T, Te (Ta1ed) T TS, T I o BEd & | SeEume—
Tt gRafea gid) 8 ue gey o wran fer wwd 2 (R
6.1 9) faselt 3= Ut % 29 arell wraTafad arfafir §
el Fea AT AT Foll BT &7 TRAT | MEH-HE™
e 2 |

5. fdafira (Rgew) @3 (Isolated System) — T8
T O A= aRTw W T At St @1 3R AT & g @
fafm (mem-vem) @ wo, faafe (ge) =
FHEAT & | eI S g & ge1 @1 A g St
Rerm vaelt 2 | 39 I o7 9§ Fed 2| SerEeoned — arw
®Ig rfafirar el O v ura # &1 off Wl A1 9ri el
A SR (Heat insulator) 81 @l U1 Rafa & &
3IFER T T T 7 UGS § ST 3R 59T of Fae © 3



F 8 S uHar & o — ol ¥ vr Tl ue, gy, A,
B & cwel anfe (e 4. 6.1 40) | &I+ o= gof wy
¥ faarfa 72t g 2

6.1.2 HHATTIO WA (Thermodynamic Process)
— T U ARl F O IravelT H uRdfid g1 8, 99
FENTRIST W68 FEd € | 59 THT H T (system)
= 9Rae (surrounding) @ drd g d St @ fafm
B ol | T @ arenst § gRadw freforfea
WEHT BTRT BIT & —

1. FHag A (Isothermal Process) — Rer am
R fFaT W aTer YR WHandTg Wehd dEelta 2 59
| | ara Rer v & fere o= s afRaer & Soi @1
YIS &R Wbl & | A webw Sorerdl & o qaa
TS oo uRaw o1 ¢ < 9l 2 Al v e @
T gRaer & S o < SIer |

2. ®WEIS WA (Adiabatic Process) — 39 WshH |
T 31T aieasT o SO $T ATEH—TEH el Bl & |
Ife yepa et & o1 o § gfg enft den aft www
SO & AT a9 H e B S|

3. AHeEl A (Isobaric Process) — Rem g9 W
foFaT W1 arerT UeRH wHeTE W dEdrdl 2 |

4. GH3MIaHt WHH (Isochoric Process) — o
T TR a1 arelT Hepd ASTRIGHT MehW dearrdl
gl

5. F1g 959 (Cyclic Process) — o ueps R4 o=
fafer=1 aRexi=1 & Torar g3 O a9 ARfRTE srawen
T 3 WY o U UPHH F g UHH FEd ¢

o
§995555965959%

o A
LI 4},

LU

ofae

ﬂﬂlﬂflﬂ!fﬂﬂﬁ'ﬂﬁ’ﬂ/

.

|
%
% )

==
S
S
S
N
=
=
§
=
=
=
=

for=t 6.1

6.1.3 SSfa®H] ST AW 199 (First Law of
Thermodynamics) — 39 99 @ Sl @1 H=emw
9 (Law of Conservation of Energy) @&d € | 9
Frem & argar Sult @ 7 91 9o e o waar @
3R A &1 A o o waa 8 fawg Sel B @ w0
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¥ e wu i uRafifa fasar o v 2
SIS & wed fFrm &1 1R ®u — o9 fedr
T §RT ST @ ®U # Soll e 8l € o Sahr
FHS AR T &1 AIRP SHoll 4 gig He 4 T2T 99
T T GRT 310 aTaTaRo] TR &7 & # IR 81 ol
=l
AT T T i a= o) sravenm A aaRe
el U, 8| I8 T3 S B @B AT q AT P
e B # gel AT €| 3Rem B # Wt omR@
Folt U, 21 3 9 & aie St 7 gfe —
AU =U,-U,
=9 areRer ufigda § 9= 9 afRder g foer
AT B w B A SIS & H2W FHagan St 1
Al Feq~ ®I Sl Wbl & 3% 7 &7 7 B o Fhdl &
Tafy 39 ve 9 R wu i gRafdd fear on wear 2
T DI AMIRD Sl gig = 99 FRT AT TS +
T W o T Fr
AU=q+w
IRFT TG [T T BT SMTANSG o,
O UG BE B e W Bl WS ddl g |
21T SERTTAE & Werd a1 &l 59 R uReifia
DY WP & o [Pl e W O @ Sl 3§ gl aiRada
AU T BRI I SO q 3R 71 W fe 7u Fr
w @ AN @ a¥EY BT B |
Sq a1 # e ged uRade @ o sudad
THTERT B e B9 # fomar o wdar € —
dU =dq + dw
-,-qam“-aﬁﬁa’r‘mﬁa“\frﬁmﬁh
ard: (1) afe T §RT ST BT ST BiAT 8 a1 a
B HT g8 AT | 3T q BT A TAHAB (+ve) BIAT
2 AT O N S Scafod ardl & df q f "
FUCHS (—ve) BIAT 2|
(2) afe a=1 w= uRaY gRT & fasa e & 97w BT
A EFTCAS (+ve) TAT T BT RS W) 1 fHar
ST & G w B A UG (—ve) BIAT 2

6.2 Tl (Heat Content or Enthalpy)—
e H W eed Rer g W E ' € gaits
T # AfdT W el Ul # aEHvSed &9
o B ER B
R AT W T B HW SHGT ARG
Foit # gRads & avEe enh € F9ife Rer emraw



(dv = 0) T fopar T @ g w2

& U, - U, =AU=q,, 78l q,, ReR 3w
T AT SO € qe U, 9 U, HEe afm den
yrfige aravenali § srdafe Sl 2 |

ST TepT e T4 Y @ 1 SEAT (q,) ST
ARG ot U T2 &1 @ OF @ 9962 81T 8 | a7
frer /g qv ST uRad= & #19H @ fore U H sraen
el TEredt (H) 7 faft &% €| 59 TR = B
Ty Iud fAfea @a oot B 8 O {6 e St
Tl &1 AT Sl & AT & avEy Bl €| 39 H g/
TIFT P © |

H=U-+ PV (W=PV)
-+ U. P aer v di=1 arawen e 8 2|
ad: H W U IRl Wold 2| 39 WeR veeiedl #
qReT A H
AH = H, - H,

T&l H,. H, HHe 0= & URfAE 9 sifH
IreRen ¥ veeied] 2| ufe Rer <@ P @) uRRerfei #
PIE T MARAT 1 W AN 2 H ggorar & A1 9ud
e § AH uRadd g6

AH =H, -H,= (U, +PV,) = (U, +PV)

AH = (U, - U) + PV, = V)

AH = AU + PAYV

Tl AH, AU 3R AV a1 # B gy,
arafRe Sl 3l amaad § aRads &

e fadt o= o T # uRacd T ST arae
Tl # gl AT T U ST A B & AN & A

BT £ |
A= b U aififiear Rer <@ P or @t &1 <=1

AT TEG AMIAT H AV BT gfE T # 1 3w Rafa #

T §W fobm T @1 w = PAV BRI AR O

&1 SR SO q &1 o SEfen @ ser Femrger,
AU =gq, - PAV

&4 O & b, w = P(V, —V))

aw U, - U =q, —P(V, V) @

q, = (U, + PV,) — (U, + PV)) 3 &9 w9 4

H=U+ PV

nq,=H, -H =q, = AH

3 Sugad wdiewnr 9§ we g 6 e g9 w g
BT ST S SHDT Goredl § gie & SRy B
g1 T AH 3@ wer & 3 q 4 3w ber
B | wEied U wrEeHd O E |

6.3 HOAT GTRAT (Heat Capacity) —
fdl o= W e (gerel) & ™ ® 1K (1
Hicad) ger= @ ferg foradl s &1 amavaesdr 2idl 2
I IH T B G AIRAT FEd £ |
e TP T B q W QU IF W) A/
WD AW T, W T, &1 SR & °1 o1 el =
Elam— o L
T, -T, AT
afe 91 W daa e & Ul fEm B gen
IHHT MR 1 UM B T4 SWST a9 1K ggr e o
O @ ATl Bl & Su faftee e enRar ar
fafdse wom T=a 2|

6.3.1 Aoy fafre e enRar (Molar Heat
Capacity) — 9 & o0 #00 0% W & 990 U6
I 3] (1 Hiel) o Ot £ | or afg e @ W uw
TTH I70] AT U AT ol SY 1 WG ST ENfIam bT Arere
ST DEdl & | A U TH A7 57 & 19 1K Ter
% forq foTaeT SO @F eawadal Rl € 98 g 3l
Hie ST enfiar deerrdt 2|
HIET o7 enfiar =

fafdre o (fafdre Gur enfan) x e game
o gRar @ SH1E - GH L B SHE B
afer wfees ufar @it (CalK™ mol™) @@ SI A1d |
ST T ¥ Hfca 7y Al (JK!' mol ') &1

For enf¥aT ue A A fediol o et & wafd
faféme Syear wep ArE wads A1 729 (Intensive) ORI 2 |

1. ReR amgas uv &1 enfar (Heat Capacity at
Constant Volume) (C,) — Rer amaaa w Y
gl @I FHET AR HET @Y a8 A= 99 B g
P AW 1K 98 99| 39 C, ¥ @aq 99 & i —

e : fas aRurdh
(i) afE o1 T O TV B AT E (g = D)
(i) Tfg o= ™ BRI AT SIET E (W = EETcHD)

(i) T T 5T SO Searera 31 oIl 2 (g =TEoeD)
(iv) T T g1 P A Sar 8 (w = SReAD)
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e - (z5) - 35)
' T.-T v v

79 9T & o Rer emraq wr fanel e g
TG FHT B ATAT IHDT AT Soll d gy &

e Bidl &1 arerfq q = AU ara:
AU [ﬂ}

C‘[T T] AT
27 Ny

59 TR 9t Bfeqs a7 g™ W TRG ol
¥ gfe R sTRrae IR e enivaT (C) PEerr & | §IR
sregt # e St | @ & arer aRads # = Rer
ArrdH R frera @ e enRar dEdrd! 2 |
2. Rew T@ W w1 giRar (Heat Capacity at
constant Pressure) ‘er — fRer @ W ueref @
ST aTiar S @1 a8 " & o [T waref @ am
1K 98 W | 3 foR g9 =

g
AT,

o-(rte)

BHUFd 816 g = AH =AU+ PAV 3@
AH AE + PAV AH

o) (o) (o)

I YbR U $fead am de o Had @
oI # g ReR T W 5w enRar deardl 8 | g
vegl W el § A9 & 6T URaed @1 &8 fer g9 W
ST enfar dEard 21

A
AT

q
T.-T,

6.3.2 WG] WHHYT HSAT U7 HTdeAT HHaAv &
et uRads — 59 ugref & UF wrawen (3 9 59
1 57 9 I9) | g wawen # uRads e & w e
@7 Ul HO W A1 et H H gRads g1 €| g
BT e @) 1 TRy 7 arRIfvad ge AeRT—arer T
BT 3 | 31 Qe HieT S (ATATY] / 3V)) Ol U wreRenr H
uRlad & uiRumd e Tt § ufvade mrawenr HaHor
ST Rl 2 |

H,0 (/) - H,0(g) + 440 KIJ

AT UEH A Tl §d WTawR | ars] arawen
uRafdd 2l 2 3l 91 9 uflad= 440 KJ &7 8 o 39
TR AHHOT HOAT HEd & | TUT PR —

C @ER) - C @wge): AH=1.9 KJ

T HicT B (FORHT B8R ® TP Jied e
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ATeT Ihrse # ufads # 1.90 KI ST qad el 2
AT TE WHHT ST (Heat of transition) FEAR 2 |
6.4 T=IUl (Entropy) —

et Tt - 9 1850 H SEET &
i Fem & sraee & veaq SIS & Ud A
TR Here &1 uard fear Ry ot et € aen 39
SIS GUMrET & S ETRT @7dd & & |

fedl a=1 @ Uil 99 a1 @1 2reraven ar
grgfReedal @1 AT (Degree of disorderness or
randomness) @1 AT & |

=9 PN T forar aifers srerafierd = m
IADGT TGN BT WY IqAT & SifE 2R 5T gEw
=1 foaer aiferes eraffera R SWal Tl &1 A1
FaTT € EH BN

ol i uRads FafariRaa aiao g uefia
feparr T @ —

AS= _q“?"f”
TElq . T SO & Sdih ThH Sohavi
2 Qe T =qm

=1 §RT S AT T3 W= S & A4 Jgal
21 39w (+) fore W vef¥ia e 2 o= g e
TR B W S @I I Ued 2 | 59 SRUeAd (—)
ST yef3fa foar o waar 8 |
_ G

AS =8, — 8, ===

s Hiel garef & forg vt &t JK 'mol™! 11
@FT P B, T8 Ao Teidl Helldl 2 |

208 K T <21 U ATgHCSE I G169 TR b HIel
& sl @ Gl B USR] & A GTeidl e
ST 8 | 39 S° BT @ad &ed B |

T TdT %7 ggar @0 = 39 < §d < 9

oY uetef @ Selrr faers a9 o e i
&1 T de ur gl &1 W14 9 ofrar 2

6.5 Tei-1 I HET (Heat of Fusion : A H))-

U Hicl garel @ (SHd gavne ue) S wrawerr
&g wreer # uRafda 2 w qul S ¥ 9 giads
BIAT & S e @ SO HEd € | SEEI — T Al
I (@) @ 9 (§d) H g W 602 KJ W
gaerifirg BT B am WA @1 AT ST
6.02 K Jmol ' | 39 AH[.Q‘?WW%I



H-0 (s} = H,0 () AHl =+4+6.02 KJ

6.6 AT DI HET

(Heat of Vapourisation: AH ) -

few v g1q gon a9 favg uv 1 Hie g9 (G7eT)
@ I (S aroT) wravern # ufafda 8F 1R gl sen A
RET a9 @7 S AR & | S&T8v0T — 1 Al ofel
(&) ®1 373 K R 9 arey (79) ¥ g5 W qof e
# gfe =l 2

H.O(f) - H,0(g) AH, = + 440 KJ

6.7 SEUTAE @I &S (Heat of Sublima-
AHY -
1 Hiet arefrr s ueref & i arsy reaven §
qRafd &M W S QU S H uRadd BT 8 oW
TeATT P HHAT Hed & | TN —

I,(s) > I,(g) AH, =+ 624K]

TeATA D HEAT AT BT GAT TAT ITAT DI
T @1 ART BT & 2Aeqfq —

AH, = AH, + AH,

tion :

6.8 HHTE U JfHFHAT (Exothermic
Reaction) —
ST TR ST W SewT Hae BIaR aiRasT
H Tl W 2, 9% ST Aifdifsrar dEandl § 1 STmee-
A+ B o C+ D + q (= 3o

N, (g) + 3H,(g) —» 2NH, (g) + 933 KJ

6.9 HSHTYTSfY GTﬁTf%?JT(Endothermic
Reaction) —
fow wmafas sifafrar # s ooy |
@D FINT Araeiiyd eRfl 2, 7% S arféfsar
FHEAC & | IITET —
A+B+q > C+D
A+B = C+ D - q (51 %o
N, (g) + O.(g) + 180.5K] — 2NO(g)
N.(g) + O,(g) — 2NO(g) — 180.5KJ
TEAeTdT rfrfraren @ fau AH = —ve
FEOHSD TT SOt aifafdraai & e AH = +ve
& BICT 2 |
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6.10 ﬂﬁﬂT@T(Adsorption) -

gaTef @1 &1 HrgRneli ® ge we drell Tas
B IS (surface) TE & | TEATT TRTT GRESHT € |
forr 6.2 & o fall o/ a1 59 & e T
(interior) ¥ fRer o] AT fewmei % W9 0 ¥ sy
3T F & | TN U8 TN SUNRId 37 3TN B 37
311 AVIRIT BRI JATHYT F6T BT AT Bl & | AT 3MH
1 54 FT S o gerdt (S A, fad o ergfaar)
@ i dwd 59 rafine gal o Wqferd avar &
ST o fore 6.2 % gwifam T 21 ¥ a7 9 A1 E9 @
HE TR TR ¥ Q1 oTaid AnT H AR o # |

T s T AN gl
I\ OOOO (@]

esmmzas (@) s/ TS W

I R NG 99 g T 3
fra 6.2

T AT BT AT ARG WHT T e 3 U
R Al BT E | e & o e § ST @ anie o7
SIeeh? 2 TN 3 B i1 B4 8 Sl 2 | §9H ol
@ 319 31 UeTel @ U U¥ Ifreifie 21 W € | o Tt
319 A1 5a g fosdl e ugtef @ arvpeit & s e
BT TR BT I8 U IRV TR &l ge] [oTad I

/(J,TH ar faer)

o 6.3 : afereiws Tur AIfreisy

o Tl & U we rfererT BT § 99 wemef
@ rfreny® (Adsorbent) Fed £

ST geTef STfereTyed @1 Tde W ey 2n &
I srfreisg (Adsorbate) Ed 2|

ARG uerl & 9 us F Oy ue ge afefia
¥ 99 B @ fagmer (Dcsorption)ﬁﬁ’%l

ALY & BTy IS Folf § P4l 81 O]
2| o9 oy arferetiaes &7 Wag W e @ drsan
qedl & T 3 SHHE 7T A=l Tedl & af SEVTHS
arfereiigor dad €|



AfRIEITHYT (adsorption) TIT TG (absorption) ﬂ'ﬁifﬁ
@I gfte 3 g9 v ot wad & 5 Y @ wi w
e foram S arerr arET raei wEerar €1 g
TEEA @ gfte ¥ Afereyr oy araeryer # e

IR B —

| 6.1

BIERI L

JTAITIOT

1.

7E ®ad IfEive @
g TR B arell Tl
7|

fereiyer @ ArEdr
|qAE W R W e
B & |
SfereTIyoT 1 AT Hre
# U9 dem are #H
HR—ef T BT & |
e fuferar  oia
ERT Ol T @l
FrfereToT |

e wrgef el w e
FHME 'M amell Ted
.=l
TfereToe W wrEEd
w4l SFE UEF @
Bl & |

ug wHE TR d e
F|

Fem-sh CaCl,
ERT Wda  d @7
ST |

6.9.1 3IRNINUT & HHR (Types of Adsorption)—

JFEreyYr g7 UeN &1 BT & —

(i) =i arfererrooT

(i) YraTafE arfreTer

(i) ¥ arfereiwor (Physical Adsorption) —

SIFERIST & U7 ATEEGF & TS TN gaol aIosy e el
TfEreTTer TEd © | SaERv—ulin TReTe I i
9 |

(i) YemafE AR (Chemical Adsorption)—
Aferei® & O AR & 6 W IARAE aal
afra 21 8 91 3 I ST Ed 2 | SeRv—
e W CO, AT O, &I I’

wrefl 6.2 wifas vd wamfe aftei # sFaw

6. 4.

Hiftrd_afreiso

S ey

1

ayfereTyes e rfereTisy
T el gl avEd dre
=

uE Rftre sy @
A

TR FH I NEAE |

arfersTiges e erfereisy
T W AR g
EAE |

e fafire wefy &
AT o
TE TS A WEEE |

4 |EmwwETs@E| |EE w1 FE wE TE
TEdrE |
-4 EERCIERILE EEREGIR EEEERCIE NI TR
= TE E |
6. |tfererer @y oyewen | afereer @Y am@een
=R vd g W # | el ud g unT #
A ERE | =T 2 |
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6.9.2 AT S FAAG FA aed PRP (Fac-
tors affecting Adsorption) — 3rferzrnvor &1
Frferiaa wre waTfag oed & —

(i) = @ gBRT (Nature of Gas) — TS T f=ly
AT 39 R T AT AfeE W aF SIwiYT B) 8
faeg wverar @ wfad & areft 9 (NH,. HCL. CL,.
SO.. CO,) < 4 (0. N, H,) @1 e s
siferenfia g €1

(i) s1ferene® & P (Nature of Adsorbent) —
FOR TM TRTE TR12T 1 SIUeT TER[FT 20T arId o1
% w9 H o el W Srrwer Sifée BT E |
RIA T7 aIE ol # S @ IO AW Afdd
B ¥ arferemyor evar o7 rfew R €

(iii) <19 &1 791G (Affect of Pressure) — 3TERIHH
@ g g AR el B 1 Aferenyer @i ;e (x/m) qen
e[ W g RErgar femrar mar g1 @el o« =
SIS &1 9N a2l m = LvE & 9N £ |

x/m

ﬁ?

e @ u= arfereraer @ AT (x/m) TRIT 9
BN TE (P) & FeA NG B FAA! T Hed & |
hsferd qT TURR A 3HE! AR W wHeT 2|
(iv) 9 @1 5H1T (Affect of Temperature) — Af¥@a
<1a ¥ ag ¥ iy W arfereraer & A F HHemdt @
qr a1 § BE | ey @ A g wrd 21
(v) feraioe @1 Wfhaur (Activation of Adsor-
bent)— HHAVT § T AMETLAS BT ACTLIGOT T
i afg v W | e @ srferen e # gfy
T TS A1 YRS SR g o) wad € |
afdreives & vie—vie o § fawfag &= swa
arfererior erear W afy & o gadl 2|

Heayul fa=g

1. SHEIETST &1 Ifegdr el HOT & Targ & aeaa=
e
2. ®R B B BT Goll Hed E |

pa



10.

11,

12,

13.

14.

15.

16.

17.

18.
19.

20.

A &l IR F g g @ ubd F Soff gad 21
2 Ol 89N SRl # rpEd g 2|

JE08 ® d8 ararad T frdT SemTiaas
A & forr Tue fosar o 8, Swmfadt o=
PEATT & |

HFIO®! 0 @ AfaRed gevs &1 99 AR
iRaer dEdTdl g |

FENIE 71 ST IR @ 80 & — (1) Wil a=r
(2) fawHd T=1

wig faefl o= 4 suflera Wl geg W uraven ar
TAM IO a8 A1 WA T dean B |

g foredl =1 # Suferd g @1 7 91 ©1 9 31fvw
IRy & of fauAif a1 dEdrd 8 |

GO T T U raNel W Nl arENer #
gRaftid BT SRS Hehd baeldl & |
SHANTIIE Tehd & aTavenat § uRadd gHari,
WS, GHIE], TAATCET Ud awd WA g
BT &

GRS & Yord fem ol Sorl @1 ety fem
FEd 21 39 M @ R Sl @ 7 a1 I
o o1 | € 3R T € e R o " g
O ol BT TP ®U ¥ g8 WO # gfRafid fhar
ST W 21

EIRTADT B H2M A AU =q + w

R g1 W a1 @ wEelt (H) S sn<alie
St (U) @27 PV & & O & &y 8l 2 |
H=U+PV

ol T & 99 & 1 Bfea se & forw Rt
S P ATTTIHA B & S S a D ST
eTRAr F&d £ |

e Hiel yerel & (IWd gaviie UR) SN uraven ¥
g yraver | yRafdd 8 1= g # St gRad=
BT & 99 o & HH Bed ¢ |

ISP TR - ST & U -7 afawel
oA @1 wwara g B il wEd €

T ERT ST AT e U9 S T A9 921 &
TAT HFAT FoATd BIH T¥ S BT 71 Tedl 8 |
UTd T W9 819 < g9 < 19 %9 ¥ dedl 2 |
el gl BT ST # faerg @A e <1 i B
fafEa &= | TEidT &1 A/ 9% ol & |

U A g4 (Wel) & 9 (Srer ar) wravern # aRafta
21w guf St # uRadds arE & S weerdl 2 |

21;

22,

23.

24,

25.

26.

27.

28.

U Al arrefier o uerel @ Wi arsy graven #
uRafda 29 R o e # ufad gar & 99 se
qoreT T S FEd E

fora wrarafie sififhar § S qad gy aRder §
Tl SIRAT & W Soerdr aifdfimar wEd |

fore wramafae afifmar & o oas 9 o g
araeifte Sl & o0 wumedt sifafar wed )
=i o a1 5a g7 fedt asrel @ Srvger @ ruEY
IR ATHHT Y TADT U W URYT FH B
rferenyer wEd € |

e ugref & yw e ARrEnwe g 8 o9
JAEF HEd & |

ST vt aiferenye @ wag W erferefyd s €
S affreer wEd 2|

arfereTioT §7 Wb @ BIAT 8 — (1) Wit arférenyey
(2) wrETaIfes arféreTaor |

TTd, A9 Td 9T &1 W0 $AIad H9 & |

e we
TR HE —
1. Tl o= # 9t &7 sty dEamr & -
(1) fawHRT T=1 (@) |wiT T
() faerfirg a=1 (8) 5% U PIg T2
2. T o= % Suflerd g&1 @1 7 a1 < 9 I1fe®
ATavelTe HET 8 —
(31) fawHRT a1 @) \wiEl =
(@) faerfirg o= (@) 37 9 PIE e
3. Ter T@ W fFen @ 916 WA daardl & —
(31) WY WEHH (@) TR T
(W) wETS Hepe (@) werd umn

T 310 af¥aT § ST T 3MeTH—9ETT A8l Bl
2, UEEH PhEdrdl 8 —

(31) WY WERH (@) T T
GIRTALR (%) FHGTEl HepH
SN &1 werd e & —

@) AU=q+w @ AU=q,
() AU=q, —PAV (@ w=PAV

) =1 BT GWAT Bl iyl Bl € 3R a1 &)
ST g% ATl & O q @ AT 8A —

(31) oIS @) TS

@) (@) 3% | PIE 7T
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11.

e Hiel ugrel & (IWd gqUie UR) S wTaen |
S TR ¥ uRafkia 89 o e # uieds dEerar
8-

@) quEe HH @) SR S
) T T @  sTHUTE T
U Al areeiel 9r UgrRf & Wi areg e §
ufafia g ww gof sen § aRads sgemar & -
)] a7 @) FETaH ST
(@) o & @  THYSE T
ARTENYT &I ghR & —

(@) Hiferd arereiyor

@) AT Sy

(#) A g9 eH

@) Sifae arferemyor

SIRreTgoT HT wATfIT B arel BRD § —

(@) T & P

@) SIENILC IR L]

@) T g &9 &I g9

() S wdll

Tl 98+ ®T 9el BH B —

(@ I < 79 < Y

@ 59 < N9 < I

(®) W < 39 < g4

(@) o < W < §q
AfaeRTS wed -

12
13

14
15
16
17
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20.

. BRI B P THAT I G BEd B2
B qRae @1 e e far S &7
. SSATTE a1 @ &f ue farfay |
. SIS UHH ¥ 3T Fd |HEd 87
. AT WEE | T 27
. SeRTfaa yerm frm @ fted efde forfag |
. gl uRada A & aHiewy @wid farfay |
. SORIRET B gReiT i |
ST arfAfRT e @ed &7
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21
22

. arferenaor foed @ag 87
. aIfereTyor @ < uer forfau |

ClETNIcHd U3 -

23.
24,
25,
26.
27.
28.
29.
30.
31.

32,
33.

FHAT =1 BT STV AR HHEST |
SHEIIAET WEhHT 6l Heg H JHssv |

T ST B ISR Hied FAssy |

ST SOAT 1 ST FiEd AT |
AT rfAfET I §° uusEy |

Tl 9 29 T WAE 87

rfereior g ey § <7 3w forfau |

Hiferes arfergimer &1 wHISU |

aTfErei @ wfthaoT, e B o W wraa
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TR AIferengvr F1 SeTEvel 9fEd aHEnsy |
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ferfag |
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34,

35.
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37.

38.
39,

40.

1
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L@ 2
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SETT@T ¥ aMUdT FT ST B SSINTfOd
T & UDBR BT quid HIfoTe |

SIS WehH Bl O™ & 93y |
TS & Her | & i w0 @ fadeEr
FIFAY |

T AT T URATNT SIS T S9! 714 STferd @
FH BF Bl IR W GAET |
FEmniar e Fed €7 fammgeie ferfia |
IferaTeTT W 39 @ A €7 §9 FAIeT B
qTel HNBT T qU BIF |

Fraferfiag w ool S — (1) AR SoT e
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AEYTT—7
drafp ARSI D1 e ud  3ifFereror
PURIFICATION AND CHARACTERISTICS OF ORGANIC COMPOUNDS

afee @rat 9 &1 79w BrEfE Aifirel o1 SuaRT
T VBT B | AR, TG, Y, Aa, e senfy
Tl W URET on | 3 AT TS et Sferdr e
W W Ue—dtel qen Sgei & e fey o o ar:
g% RS e T T

AN o SitaeT § i aifiret o1 acafie
HEd 2| BAN WM § RA, W, Wi, a9,
vraraife, iufrt B &= § drewreh, R
SUE, S W oTmel, B, ULIferad SedTe, Oid TqmE-
TR # WEw B |

Futifera = @i ugrerf w1 Sifad mivri @
HHT 7T T8 S (6 A B, T, dfedTo
AT g o anfe deat o fAerey 99 26 & o 9=
i i Rrgma @7 g €7 1828 # oA AT
RIR (Wholer) & g wfed Rrgra &1 @ve fan
qen rwdfee 9ifE MW gowe o grefiem
WRFE @ Sl @ w1 e g @
o |

(NH,),50, + 2KCNO — K,SO, + 2NH,CNO

NH,CNO —*—» NH,CONH, (gf¥an)

TIOR B 59 WOl & T ofd 2o (g &l
31T &1 AT | Pied, SRy, Sdgdl aef @ofde & 3=
FIfc & Bl ¥ Mg B T Ik i d1iE 9w wg
H I g1 Heelfie B & o geienT Heelur sreprdfe
At @) Wi far o wear 21

TR AT # BH HHEE ARTET B A 3y
faftml, S5 e U@ W A &
M RIFTl &1 ST Tl |
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7AeEAe Al @ ee @ [T
(Purification methods of Organic
Compounds)

WIHiae B W AT S i 81 aterar
gErETeTen # Hedfdd fEar w8 Swe wed 2g
Fiferaa fafern wafoa € -

(1) fpeee (Crystallisation)

(2) SedUTa (Sublimation)

(3) amHae (Distillation)

(4) faermest =T frFdor (Extraction with Solvents)
(5) avfeiffaa@t (Chromatography)

7.1.1 foreear arerar fiseecliavo — a8 o9 aEf®
TgTert I SEM @R @ wEg fafr g1 s fafr #
Hdgerd Swpad e @ e e e 2

T How R

Surad facrad ag wEr S @ fSraer qgueie aifts
T 1 aer S arefier B @i faerm g | wrte
o o g | W B 99 faae § 39 9w a1




faera qenm fyeaw o ww @n facr g1 e faerm @
UG A WY 3 fefad B W) o @ s
UedhIalel, S=oii, 2/, FRIBTY anfe ares faemas ar
ST & | HaWerH SuYdd fASrd Bl Tue B & forg
TR-AR TIRT A B 91G &1 Tar ol ur 2 |
forecer @t faftr : SwET (e & TigEey weaRE 4
e S9H ugrel w Hie forar Sar @ den oid Ssid
ux fisror ot w1 famar s & |0 faees @ fiveew um
¥ BEET ovel B @ o v fear o 2 e
ueref & de—ds fhved urd B 9D | §9 el &
e 9eg A W & 99 9 £ o BT 9ay uaned
DY BT Tell # TH STal & 3iR IR BT Bio & @
2| o Rafy o v A @9 @1 s oo
ey At 3R 1 et Yo Big B wp Sibe 8 2 |
TU TG O BT FEA €| BT Y TH e B uE
e W gvel B9 & forg we A 9w 2| @ 9
e fired a9 21 Rl @ s fwed
TEheeelIdevT BE & |

7.1.2 FHEUTAT — 9 oI Ut T g g¥ WY ary
# gocT W & % SUel dR UR O W o araven #
AT O & o9 39 WiEhAT Pl SHEdqrad wad & |

T F TN

oM geet —— @
TG BN TN

T UPR @ UgRl B T ¥ smaEie
argfEal | oo o Aear g1 BUR, e,
TArEd T aTfe &I 59 fafT a1 3E e o wan
2

edgra
ATE UGT BT U WA BT Wl H o gHD

form 72 :
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TR G I DI I G 2 | B AR BT ST wS
@ god qrell W g B od 2| (FF 7.2) wrelt @ a1
THE TR I ¢ | fogs uenef & seduras g 2
TN a8 DI AAfTHT & VS AEI H TR & W € vd
aarerEtier srgferal el H €1 ¥8 Wil €|

7.1.3 AT — T8 oA fSTHH HOAT SN G Wl A
T geedy WA SvST IRP YA 59 H ggl o,
g dEard & | fafies geiet © SR W s
f=ferfad yer & & & —

(a1) wrEmeoT A (Simple Distillation)

(@) wMTlT ama (Fractional Distillation)

(|) W amaad (Steam Distillation)

(g) @¥ <@ ur 3mHad (Distillation under reduced

pressure)

(ar) ATENROT JTEE : HRINYT 3THE @ fore e i @
Ueh Tl oid & foTdas aTel # Uab ured el oel sl
2| orEE f6y WM a1 §9 B 39 TR H eldy
TS g W Hid Bl WSl | U GHiHIey o ad
& ared el B W wata ¥ 9ire <d 2| "WatE @
TN R 1 U8 & SIS 9 © | Felip I T4 B T
S BT AW B AT § SR 1 g2 9T ofdl Wea
A oA W U g9 W gRafid 8 Sl 2| g9 el
Fell¥eh ¥ U FId &9 forn oirdn & ud Sirdn & araryeiiel
U] AT Yol 7 ¥& o 21 (o 7.3)

frm 7.3 : w@ENUT mEOR
T ¥ qd TR & g # difed ® e
SIeT T AT a1fs T &9 TR §d SHel o uv |

(@) TSl A - o9 &1 a1 |1 W 3 arweiie g
@ FaFiB! H aftid e A1 81 91 9 Il aIrda



R 3reT o i &1 9| gal @& fAsror & e fen
@ E AT 3rfes arefiel §a @1 e 3 W
g fer & wrar @ 3R w9 96 ¥E w9 afda
€ & wmar, am Rer € wwar ®1 WS S
TEAT © AT TAY T4 BT FRIAID A TR R a9 Rer
I ST © 31 o4 0 I8 &9 FoUl aiftad el g1, a9
fler v&ar 21 399 91 99 gear 2 AR W g9 &
Farie w Rer & onar 21 59 var f=-fi= ga
STETT—3TeTT AT X YA B & 3R S Th—gae ¥
e wY forar Wi 2 | g9 fafer & uErel arwas ded
2 (T 7.4) | U& 59 3971 U@ IR @ ATHa A O T2
21 [T | 3T AT Bs—hs dN [HaT O & |

o= 7.4 : wETSN SMET

(w) wrd smeas ;- 97 O wo O o9 e &9
ugef @ WA w9 @ B § aE ol 8 W ag #d
e B, S # rfdera B e srarrefie rgfaEn
Jufterd &1 | S T[ere @1 dd, gafaew o anfe &
I @ A1 I B e AR uREl | el
faaT T |ebell € | AMYE w9 UHF SR gvsl far e
2 3l JaPpI BT T AeNT Y R 91 & | i1 &4
HO—aTerEiie 8 o707 Faerid ¥ &7 919 IR 21 g &
T £ 3 IAH Ted A9 TN SIS BT ARIEAT BT
ST 21

AT ATHa Al § s 59 Bf Ud FolTed H
THR AT HHED W TH B © U7 SHH A gared
@ & (o 7.5) | 99 59 99 A9 WKl 8 1 deiTd
aeref 9 ATOT AT T WIS G Sow AT # B 5¢
YIET H ugE SRl 2, UTe g drdfe ugrel 9 S
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o1 fgror grem 2 dfes 4 ST amuw 3 fefg =8 €
S ST H Yra®l BIY §IRT YAd & ferar e € |
Tfe geref St # onifiw wu ¥ e & ar Swer SugE
Jelrre gIeT fFspdor &x od # | el @1 s avd
THTSHT ST BRT 9% S U1 BR o € |

(%) &9 @ WX IMa : FY PG Fal I FEIRT
AT BRI 9IRE e far o e @ife 3 amH
FaeIEw UN e 81 ofrd & | oy Feradier anfe | e
39 gdl & YRM P B v HH T9 U e
Srar & (et 7.6) |

9 fafer § ues Iy geTe &1 Feles & A o
& O el UelTep @ed 2 | S99 g4 Sgad 8l il
AT TFeITReh A & H T {1 S Fhe 2 | FATE o
U ulra Sgr vedl & | W= o1 g v urel |
s feam wrar €1 UTE & g9 @H $ed @ forg fHatd
TH ¥ AT S AT B @ U FAHEe 9 e 5 ©

7.1.4 faammsl gm et — wa # fadw st
uerel @l Sugdd fadrad S ger, dwiiF, Ui,



@A CEAANTES afe & |l gramnl @y # s
e ¥ fRarm & uvard g fasan o waar 2 | G a
X Gl ENT—3elT WR a9 oid & | U1 aR—ar faan
ST 8 o9 s ugTel @ e /e @
frepeor &1 < 2 | faaras W aeet @ e smaan
BT 37CTT @ ARV 3THa §INT R P9 e o
gl

7.1.5 auiciRaal — wrdfE et & fsor & acat @
Yordehvu] eIl WEF &S U &) aviciRad) faftei 9
fopam ST 21 9 —
(i) =T auferfRadr
(i) @reror aofctRaa
(iii) smr=—fafmy aoferfaat
(iv)tlﬂﬂ)ffﬂ'\‘ﬁﬂ'ﬂﬁ'%ﬂ%

TET U BH T W Ud Al waRT auieRadt &
B aviA T |
W avieiRadt — 39 fafy § ve JaeR S @
T ofd & forad el R uv v T el 8l 2
(Frar 7.7) w1 ¥ arfrenue el S wafien, fafera
e & TP TUYA 79 H dAPY R T ¥ | SUY
foreme # a9 faaas &1 w9 & S i W dR-eR
A & | SR—o farera= arféreives wwr # ) Savar
2, wus At wee - Sansal w arftrefag
&I 9T

fm 7.7

aftres  arferenfid e aren 'ew S N &

Aftrw e BT & iR WaW & AR 8 arern
ged wad aftre wfer & i Sovar ® | 39 veR fafr
Ted Afreye W § fafe= i @ ufgal @ wu §
U B W & | fafe= ufeat @ srer—arernT e
TUYF faemaet gR1 Fremivn dve g 9o o faoree
e e feren oI £ | 39 fafy # demeR F e & W
@ W W) ee & A W oM H foran S e 2|
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7.2 TUTcHS  fagersor
(Qualitative Analysis)

wrdfe Afel § C. H & aifaRed 0. N, S. P
qeqT Selio Suftfd & |ed € | et s Fifirs
# SUReIT Tl &1 Uga ST A1 SABT IO fereeraor
FHEAT TN B |
Ao, HehY qaUT adlo @ Ugdl — dEHD
TRt # ASEIeE, Wewy, TN, AFTE T IS
@1 IuRfa @ ugaE o gdleror gRT @1 Wil 8 |
o wherr ;- sEfE Al § o geEuee 9w
TRT M # §¢ 81 | o ¥ drdfae 9ife ey
faerae ¥ e 12T 21 € | 991 AR &1 9% A 0
Aifea erg @ wrer Wferd d 39H FuRerd N, S, CI.
Br. | @7 |If$am ¥ rfafhan o |ifsaw eaor a9
o & | wifsem goa wav W # "ied W amafa &
o &1 Hifgaw gad eavit & ey faeraa & o
faeram arerar wifeww freaed @ea 21

wifeg e # Freferfaa sfaffran g &=
Na + C + N —> NaCN
| S

BIRIGH
2Na + § — Na,S
Na + X — NaX
(X &efrai= = CL. Br. I)
Na + C + N + S —» NaSCN

7.3 AETH® fagetwor
(Quantitative Analysis)
T HTEA, BIESIH, Ecllo qUT BIEHNH &
ST T et SR a2 &1 e 2 |
TP dIfTE | Suferd fafi= aoal & wfae
o & e @ @ qe fafee fr=ferfaa & —
7.3 ®EA 3R wEgoE @ e — wdfae
Mfwt #§ @ T ETEger smt @ ek shfaer
fafer (Leibig’s Method) g1 f&Fam Srem 2|
fogra : FEAS AfE & T R, IS TgHe
dfedrss (Cu0) & & Iwp ary sffedos (CO, |
Taa) @GR # gaere 6 I oy wrar 2] d@fe |
Suflerd @A 3 BEgeH A CO, td H,0 ¥
SfferdTa &1 oI |



O fafr grr oAl @1 oder

[ . wrfigror Srgrar Foreeeed
1. |@) 1 mL AR fAEE + 1 4% NaOH | g o1 @i S ¥ 1 | ofters &
foema + 1 mL AT ST T SR
weHe &1 Ao fAfems fem )
(@) sudaw feraa A 97 H,S0, ¥ 2-3 | fyergw @1 1 50, Fien € N AifRew &
g2 e @ SR 2
2. @)1 mL & faemd + 3-4 9F Hifeam | faemm = o St 8 W] g gofRem &
gigaEEs faes s w® 21
@)1 mL S e + 2-3 5% wEifem | wen stEa o S fafga &
I + 3-4 T T TR A fAEm w
1mL o4 faeEA +1-2 98 a9 HCI + | foeram =1 i @@ @l &1 N 99 S
3. |3—a g FeCl, faemm fem w T <= Aftaa &
2. |®) TmL & foeme + a3 HNO, + | Y90 saad ol € 1 Cl suierd 8
p— - o
i, Sige s T | s e srmd s d ) Br Safterg &
at
TERT AAEER GieAT STAHT
il '8 . I Sufera 2
@) ST (1) forerm 3§ NH,OH faerdr | 799 Sfaa ge S -
anferag # e ov %Mmmmm %
gfﬁﬁ% Br fafdaa 2
e IR YT HAaT
e =5 e & 1 fif¥er @
@) wudaa (9) facras # g HNO, | via smam aifte an wmar &| Cl P 2
faagd @ w9 48 fam ©® _
< |1 ™5 o faerA + 9 HNO, + EEW ﬂcﬁl“‘iﬂﬂ%gﬁﬂﬂéq Brfaf¥=a &
| 2—3 9 TERIBH R HEACETRINGS el & St
TR + Fed o s ¥ PR | e e o e | PR R
e wem ofigY 2% Rerw v & mvrs@a%g%

FFH Cuo® .
RGN oic

Cuo TTd

e |

& | 5w aen Ergsio @1 afrgredT @ o @
o W 2| afg e ifE w1 geEmE m g a9

T AT Ol T FEA SISATASS @ S WA m,

form 7.8 : <fifawr fafr gmT @ ek
BISSION @1 AT

I ofel @ AT S & @ fore fasior &
froier difcwm TarRIgs gaa U—fadt § | darfed
faram e 21 g Al # SR g U—fae 3 W
TR EEEEETES e R BIe SRataTEs B
raeiyer o forar aar 2 (o 7.8) | dfewam weivge
qerm Urehiem BRgidaEs fAaad & semEl ¥ gig ¥
T STel TAT P SIaiiadss & JIET U & S
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H@Tmzﬁ?ﬁf
12 x m, x 100
I B wfeard w= =
2 xm; x 100
STERIA 1 == 18 x m

JEIIBYT 1 : 0.2 ¢ Pt AR & T T84 D

sy 05764 ¢ TE 3 ATUES TAT 01512 g

Ol AT BT & | A # eg qen wmEsee @

afereTaanali @1 T W |

12 x 0.5764 x 100
44 % 020

Bl : BT 1 ufereraar = =T78.6%



2 % 01512 x 100
18 x 0.20

EESEREARINNARIES =8.4%

7.3.2 TSI &1 e — FEfE @i § asgeE
a1 et Frfearfaa faferat g favar o waar 21 -
(1) SgA fafr (Duma’s Method)

(2) wiestar fafer (Kjeldahl's Method)

(1) sz fafr (Duma’s Method) — AT fafer =+
FdfE TP # AZEIeE & MFda | TR BT S
Wepd! o | 3 fafy 7 g Suawr o 7.0 ¥ wefdia €
RegTd (Principle) : fau a0 erdf~a wifie of wyfiie
3fearss (CuQ) & WA HET SISIMTFHIFS & arararyl
# Jgere W T B W AEEE g9 R 2

TF Cuo Cuo P . N
ST el

ferm 7.9 : s fafdr g IO # wgEa Suwew
BT T BES HHI FE SIEFES 3N
i # afvafda g 5 g1

C.H,N, + (2x+%JCuO >

xCO, + LH?() + EN? + [2x+lJCu
- z - z z

T AT H T AEET B AfFargs Bl TH
BT AN TR YAIEd BYd ASg o H vafia o &
SITAT & | S T fisrr o7 Ut Eeeiease ©
ST e R Ued T 2 | Fle SReifdss Ui

T N, &l 3maad = V, mL
S = P, mm
| wHiET W —
WWHWWN:HW:
P, x V, x 273
T, x 760

=V mL

28 x V
o
22400 =

WS A9 9 &4 WV mL N, & qR =

wrfre e | Ageras @ ufereraar =
SIS B SeH

~ FHEfE TSRl B gamE

28 N.T.P. W N, &I 3f=a+

= X x 100%
22400 Aiffres BT geaqH

2
=2 N r00% == %Y % 100%
22400 w 5 W

x 100

oo

FETENYT 2 : YA fAfer g7 ATgg i e # 0.25 g
FEfE A 288 K O 9217 745 mm S19 T2 30 mL
ArggioE <ar g1 9ife § AEeeE ot ufardarn sra
I | (288 K arg o= el @=1d =12.7 mm)

A @ Ao & AT = 30 mL

am = 288 K

IS T19 = 745 — 12.7=732.3 mm

Ug-1: N.T.P. W N, &7 30 3Md BT

V, =30 mL Ny =1
P, =732.3 mm P, =760 mm
T, =288K T;=273 K
ﬁ_\q ﬁ P]V] = P:VZ
O B
voo VT _ 7323x30x273 _ ., o
- P, T, 760 x 288

g-11 : FAEgo &1 Afaeadr @1 T0FT ST ¢
wEfE ifTE ¥ FEgae @1 uireradr =

2
=28 274 100 = 13.6%

TESAUES NI @ & wrdl & qen Agge

afenfdrd Fell & S | H Uhd 81 Ol # |
PEfE AE TAT TSSO B Sehr o

T H AR BT U 9T T B ST FehdT B |

HET : FEAE AfE B g = wg

T =T,
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22400 0.25
(2) stesier faf¥r (Kjeldahl’s Method) — ®EfA®
Afip! # AEET & affde B U8 UE aredy fafr &
e o g9 Rl o1 e Freferfaa 2q - far o
&l —
(i) frdrdm, urssier, e anfe wifiret & ferw o




fqumesra uefa & & ok AEgoe 909 @ (Ring
System) @1 AN 2 |
(i) ST (-NO,) 3R TSr (-N=N-) W&l awet FHfhsf
@ forg|
FHET : ARG gad BHE® AITd ® ds qergNd
3R @ W1 HIUY Hehe SoiNd ®I Sufelfd # oo T
@ W A @ Asgre s wete # ufafda
g1 ot & | sififbar fisor o Wifsuw sssicuss @
anferem # T ®ed & (R 7.10) | S ST T @
A Hewf 3l & SiTd a1 A arauifia & fern
FTAT B | TN AT ORGSR @ WIiead
BISSITHISS @ HFG [aer §RT AT & od & |
ARIRE 7l & T BT & |

@fE difE + H.50, —=5% 5 (NH,),S0,

(NH,),80, —™ 5 Na.SO, + 2NH, + 2H,0

NH, + H,S0, —» (NH,),S0,

NaOH

FfE wAiffe qen emifrn @ Amet @
SR 3 WS H Agga o afereraar @ ToET B
ST Gepel! |
AT HIED ATHEE BT g9 = W g
TgFd 3T BT 3}MITT = V, mL
3%l I HHer = N,

-+ 3T BfR TR WSd e rgural (Afverar W) #
foraT e 21

AW @V omL @ FHed N = NH, & V, mL @
AHerr N,

Ffs Ffverar @ gREWT & agErR IN NH,
ferer & 1000 mL # SHEIFAT & 17 ¢ TN, B 14 ¢
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g 2|
- INNH, e @& V) mL % F1ggie =
14 x V, x N,

1000 %

14 x V, x N,

‘]\ " o
D # ATEEIS BT GH 1000

A # Frggior @ ufereraar =
_ ATGEISH BT SSEA
T ifre @1 geEE

14 x V, x N, x 100
= W x 1000

g

x 100

- 14 x N, x Vl%

W
JSIENVT 3 : ASLIA 3werd B Sfesid (A 7 0.75g
i ¥ qaT IR 30 mL 025 N H,SO, PT I+
el & | AT H ATSEIOH @l WfGererar @ 0T arfor |
B @ INPT &1 G2 = 075 ¢
HYFT 3T T MATT = 30 mL
TE 3T i ATl = 0.25 N
-~ 1000 mL IN 3@ # Sufled AEgoe = 14 g
-30 mL 0.25 N s § sulled AggnT =

14 x 30 x 0.25
- 1000

14 % 30 x 025
T 1000 x 0.75

x 100 = 14%

7.3.3 Batial &1 e — @EfE e § St
F1 feifa ofvad fafr (Carius Method) T T
ST 2 |

R fafer : ag Ay Fafafaa g o= smenRa
=

Frgra : wEdfE Giftre @ A 5 @ $Raw el
(SR B B et § oy ey Agge o Sufderfy #
WeA ASIeE e & il el # ool T fdar o
(rr 7.11) | Tifre % Suftera gaom wafig 2arss
(AgX) ¥ uRaftda & S 81 59 AgX @ 37@ed ®f
BIER @ & Tvdrd did foram s &




FHfE Wfire qor fieaw Forgs @ AEn |
BT AIRTE § ATl dl AT BT 9T BT ST 2 |
AUET ¢ AT FEAG DS B GEmE = W
e e BES (AgX) ® FEME = W g
T 1 g moL AgX # Ealo (X) &1 70T =
_ X @l qeHIfvad gegde Wi g

AgX &7 Ve Teme
RIS # Felras & wfaear =
XWWWKXWWW(W.)
AgX BT Avas FEAN  AgX BT s T (W)
35.5 AgCl &1 gaH+T

x 100%

x 100

3 %Cl =

143.5  iffre &1 g@He
S B 80 . AgBr &1 gHA % 100
SN T 188 T A @ geEe
AT %l = = bgl 1 5 x 100

235 A P g
JETER 4 : Tollo @ 3dal B by fafer # 0.40g
Frdfe dife 03 g fheaw dMEs a1 2| dife ¥
A @ Hfererdar @ difr |

gl : A B fereradr =

80 0.30
—K

188 0.40

x 100 = 31.75%

7.3.4 WewY &1 ulRer — sEfae 9ife § wow 1
fAuiror SR fafr g o sman 2 e g
g € —

SR el § e e 1 S qer S wH
AEfe® are armET WISy WRAHTES & el oo T
T IR AT H SRR Tews, WeRyND I ¥ Sifdigd
g urdl &1 e aRaw aaivgs @ anfergn faemas
9fem wehe @ WU H 3rRIfua @ ofd €| e @l
BTTIR, HIFR, GG O o © |

[emy I DD garel M0ty g g0,
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H.SO, + BaCl, —— BaSO, + 2HCI
TS AT don afves Tehe @ ATl &
HETAT | HoHR DT ARITRIaT S @ 5 |epell 2 |
AT 2 AT FECS DS B germE = Wog
aRTw wewhe &1 g@HE = W, g
1 moL BaSO, = 233 g BaSO, = 32 g 9™y

~

32

3 WLgBaSOJﬁ e Bl A = 2,,><W1 g
fe o]
] 32 W
e & S B TR = — x —- x 100%
233 W
__S @ Gula® geiH  BaSO4 &1 G2 000,

~ BaSO. @ anfigd gamE e B e

7.35 Bieby &1 Fufor — sHfae dife § eiesg
1 fHerivor ff e 9 wify e sar 2
g : FEf@ Tl P 1T A DI WA AESCH
TR @ AT T T TR ST SRRl BiepRd, BiEpiRa
st W sffedfipa &1 e | oy FNfirn fasor §
sifipa @wwd o #AfifRrom saifaaw wivee
(Mg NH PO.) $T 3/ JTer el 2 | $6a Sae
Arfiferm grRiBTEse (Mg P,0.) Wi 8ldl 2 | §6&
TN W WIEpRE B WL ST @ S HHal 2 |

P + 3H + 40 —"%, H.PO,

Fraf difie @
H,PO, + MgCl, + NH,Cl - MgNH PO, + 3 HCI

2MgNH,PO, —*» Mg,P,0, + 2NH, + H,0
AUET 2 HHT BEFE  ARS B g = W g
Mg PO, &1 g = W, g
1 moL Mg PO, = 222¢ Mg,P,0, = 2 U¥ATY P= 62g
62

& W, g Mg PO % P &l gaMM = 555 W,
62 W,
— x 100%
Afires § P &7 witreraen 55 P ¥ o
62 _ Mg,P,0; F1 T@Ar 0
T %P = 322 X = 100%

7.3.6 3ifaorT @ FrERer — SE® Gfe 7 ifeife
7 wfersTaan Aife # Suftera s ol o wfasaar &
AT BT 100 § T T el Sl 21



10.

1.

12.

13.

14.

15,

16

g b7

Aeayul fag

AR &fe Sfram F wefe 9iftet & sk
wETd B |

1828 # ST D TIer) o wiq wiia g @7
e famar|

APEAT AIfTE =M Tethe 3R Uefrad ArFe
& SR (A0 B T D AT & U2 FE D
At g @1 Feemor fasar T

gfvar &1 e g3 NH,CONH, 2|
TONHE T AATAD FIgeror & smenmqa Ryt
T SN TR AT AP BT TR fhar o 2|
e o BEfR® geril & weE e @ Je
fafr g1

e 4 Sugdd faerge a8 |1 Widr 8 R
FIITE ATIE A BT T2AT AT A 2T

T o gerel e T v o) W arw § g
ST & AT SUST B9l IR O HIET 319 Sfawell # a1
Td € 39 ufeh @1 Seduras ded 2|

TE o RT3 a9 @ are | geady
wafrar # gvel dwd U gd § geel 9id, ArEaT
PEATdl & |

9 &1 AT &7 9 e arefier gaf @ gaerie §
3Iferer oY T2t BT & AT SE WHIll JmraaH g
ST fobanr Sran &

U B 2rerar ga uerel o 9 # amerefie, s §
arfaera e fored sramreiier argfedt = o 9=
W e g7 9 fopar omar 2|

W quicifRaast # 3t arferenfid g9 arem gew
T Y @ OIS 9T 99y @H ARG &6
qrell Ted qad A sifereifd g g

TAT IMATEI BT IufRerfey & qgar o e gRr
BT E |

TEfE TS # Toa EHarTd g §I-T MU 7
81 B | A I P A Stel faorae §
st 81 B £

Prfe Afel § C g H gH &1 Hefeor oifqr
fafer grr forar o 2

FEFE A § AEgoA &1 R sy ud
Siestal fafr gwr s smam 2

STeetel fafe gTRT AEg o & FaR fRSE, uEsie,
FIANA, -NO,, -N=N- i1} 2q 21 fam s 81
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18.

1.

Frafre d@ifret § Sdoml @ Mo R
fafer gy favam wrar 21

areqraref us
TEfS wE -

TRIFTEET & T/ T HeW $eHd difie & —
@) gRar () 5

(\) ufufes amer (<) wferefi

St wIfeT egT= @7 RO S aTelT THTaEST o —
(@) =R (@) Feftferag

() o (<) eraifirar

IR 3R PYR BT YAF PR Bl Iugad fafey & —
(an) freer (@) g ameas

(W) U (®) smqad

PrafE Tgrl WRIRTTaT ey B 8 —

@) FEtE faerat § @) o |

(@) gdr faeraat # (®) fosdt 5 781

¥ wlieror g1 ugEE @) ol € —

(an) AEgeE @ @) FomT D

() @i @l (2) Swaa & Bt
< e 4 wifsam AEgivEEs e e w®
o= @1 BT ST B Heiv oar § —

(@) s @ suftefy @) N @t 3uferfa
(@) C1 &1 suflerfa () 1 @ Suferfy

e fafey grr et @fiet #§ s famar s
2

(1) PEA @

(@) =TEgeH B

(@) @rd= q sIggio Sl Bl

(@ 39 & @I Al

Pl APt # Sesier fafr gmr fHeieor o
T 8 —

(@) rsgioE @1 (@) Eelior @1

(W) FewY &l (T) BIEPRA BT
Siesfer fafr g f=ifsa @ fafeor 98
T & —

@) for CRIE]

() T () Swad w31

. rdfye AP H1 Cu0 & WA CO, & ATl
AT A A T B R A g9 eni 8 —
(@81) NO, @) N,

(W) NH, (@) NO
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12.

13.

14.

15.

16.

17

18.

19,

20.

wia wifaa fagra &1 @veT o dente = fear?
S & TEET AU SIS A & AW TR |
Ffem & e g7 ol

BN FES TeTdf B TR 69 B JErg fafer
ferfiu |

Uy € e Afe & am ey i seduf
BT B

A emaes fafsr g 5w ver & et o1
wier far sirar 27

TS ANTeA fafer g7 e 0eR @ Hifirat &1
wie far Sirar 82

W auielRad # fereue & w0 wEd &7
warert @ A forfa |

FIETE Terdl BT qUTeHE faveryor fea fafy g
e Srem 27

wrEfE AR § B T BESe B AEE
fazeryur foog fafer g favan s 27

TELERTHS U —

21.
22.
23.
24.
25.
26.

27,

28.

29,

30.

g wifad fgTa &1 o &9 gan?
SeduTaE U 39 F T HIY &7

I fFe wEd €7 39e geR forRau |

I TIRTOT W ST T HHS 87

aifeT fafer @1 frsra fafag |

FIE e AMTE § ATSEIA FIROT &1 SYAT fafer &7
g ferfag |

FdFE difrel § e & Rk 2 agEd
S fafer &1 frgra fafag)

PEfIE Teref B FH @ TR AT B Y IE
foam ST 87

ot Frfe AfiTe # o fafer g Ao &
Tileror ferfan |

o dTmeT e wad 27
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31.

32.

33,

34.

35;

36,

37.

PrEIE iiw @ TrRE 3 fakat @ T e
T ues fafer o1 AT = s-1ee gvi Sifom |
amwen e wEd 87 amdad @ fafe= et @
am fafae vd =l e fafy & "mifea =
TR Ui BT |

FEE AT 7 5" 7 A1 7 9 e arwefie
Al B FaUEIDl H AfE IR TEF B AT BT
fafer grer srenT fban St 27 99 fafr @ AW uw
it fm afea av= ey

¥ fafer 8T N. 8. CL. Br. [ & 0ITcAd fagersor
I quis BIfeTe |

B T BISGIOHE B Siper &g afa Al @
Arifaa fom |fea avie @y |
Fraf-Tp AR H AN & Nide oI Slesid
fafer @1 amifea o vd R wfka @l o
U HIRAT |

Frdf® Adifiel § garemi & o @ dRaw
fafer a1 fawga avi= i

aifed wea —

38.

39.

40.

1
8.

Ud dEHG ARTE & 2390 ¢ & 84 I G
0.88 g CO, 3i% 0.18 g el Wt garm | i 3 C
q H &7 A= wfaea | Sa @i | (@ 0 C =
0.4%. H = 0.84%)

025 g FANA @ U AfTe & R fafy F
0.18 ¢ fceR FavTES U gan | difis | garee
P AT A AT SIS | (FTR 0 17.81%)
TSI aAHer @ Siesial fafd # 055 ¢ AH
¥ Had NH, 20 mL 0.25 N H,SO, &l Sard
PRl 2| dife # Ao @ uferera \En s
PIFTT| (SR ¢ 12.72 %)

STNHATT

@) 2@ 3® 4 @) 5@ 6 @) 7@
@) 9 ()

10. (@)
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ORGANIC CHEMISTRY : BASIC PRINCIPLES

T TR DB O Tl A= T o eTS g,
SHTRAG, TSEITH, Tehe, BRWRA 7 Feltar & At
@ T WE THN U TR Td ] a1 Gl | | ST
wrdA fafa=1 weere @ Aifaet @ fmbr wwar @) 3w
gET a9 wrafAE M gefa § sge A § u ard
& &1 wifvef @1 g & Sfew # oo el e
B vrE @ ag e frws arerta ga difet @
arxrae farr wrar € w9 ardfae W oEd 2

= anar # wrfie A @ g e
Rl @1 o & S Fr @ bt @ e
favas @ A= W WETad £ |

8.1 ®MEA B AHI DA
(Tetravalency of Carbon)
FrEfE DB A g @ B odHIA D
forg foraferRa <1 wEcaqet Rrgr & -
8.1.1 @R & g (Kekule Theory) -
W 1858 W @IEA 2N §We ATl & fawe 7
dpel g g g frara @ Prefafag g fag # -
1. @ldd uv] gl quldar & salq sl
WATSIhT T &l & |
2. PIE URAIY S e ot W afe @i
fafa=1 fage Ten Haa A @i a9 e €1
3, I A AT ULATIRI B TRl Uebel 9w, faawe
aferal e g dfr & el €|
T AT U7 s geAry] frferfia waw @
qfara &l W & —
(@) =T vae WA geATgsl sterar WwgEl W, W -

Horqa Fagr=
H tl‘-Hs cltl
(lj C[{;—(II— CH, (;1_?_ Cl
H CH, H
Hor s FARTPH

@) ﬁwma@nwﬁmﬁﬁmﬁwﬁn
wEl 9, 9
H H OH

(IJ 0O H- (I'l CH, H- (I: 0
Q‘iﬁ'&ﬁ\@?‘l’r&% ufdrel= wifid arer

(W) UF Uhd WA qAT Yo FRAS oy arerar
HHE W, O —

CH,—C=N H-C=N H-C=C-H
8T WRETES  BISgo WIIAIES el
(@) <1 fEwdmol W) s el 4 9 -
0=c=0 CH,=C=CH, CH,=C=0
EACERSIEEIEHIES LEIE| BIEH

dive 8w aenn ofl—da @1 Rigra

{(Vant Hoff and Le Bel Theory) -

e geAr arast At # G gl awi @
el gl dl Feferfiga gar @1 dead dag @ —

(a1) @f waaela (Square Planer) - 30 fammg #
T o) e ARy wforermdt v & e #§ w6 E

8.1.2
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SR &R T g & e Ae Rrar drdfre et §
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1. U €Y ATV g TR WA S qen fafe st
el HeTp B RO H W o #
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T TR H AvER w8 |
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HHYT BT G SvET8 AT T Gl I THG—
forfy arop # wwHTURNt @Y WEROT Sravem Wl
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BEFIFEAT & FTEFIO GNATT B T OF 321 AT

T T[0T 1 HoIRITT et © | Forrary #of & &2 a1

Il WYE W UICRITUA { W HE W1 Wehdl E |
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vieg & foraast sl @@ i (Iso = equal. meros =
parts)ﬁmg\ﬂﬂmﬁﬁffﬁﬁuﬁﬁwmﬂ
A uRHTRT @1 |iel erawen § uflads 8 S & S
BT 2 | TRy 57 ARPT BT Wea # 3R B8R | 37
HATRTaar & e ger o gRwieg fear o
Had 2|
“for A @ rgE wwWE g 8 ueeg Hifiw qen
At o = e 2 9 difte weR geaad
FEeld € 2R ug uRhesr waauaar sEardr 217

9.2 HHGIAGAT HI qHIBUT  (Classifica-
tion of Isomerism) —
HHaggd
+ i
+ ] ] ] } ' ¥
qger  fofy BFee WE TAEged Yeegde Yeie iR
THAREE TG TR TR TR

144

9.2.1 HYOATH® HHTGYddI (Structural Isomer-

ism)—

TE AT A3 & FIAA YAl # A & PR

Bl & | I8 fFreifeea g™ &1 Bl 8-

(i) *fEelT HaEadr — U TR o S gt

@1 - e suflerd g1, 4we wHaad daerd

& ok g aReger sf@ar qHaIdadr sl § | o —

CH,, &9 CH,-CH,-CH,-CH, n—=+
CH,

| ST IR
CH,— CH— CH,

C.H, 09 CH,-CH,-CH,-CH, -CH, n—U=+
CH,— CH — CH,— CH,

! AT
CH,
CH,
|
O ot o
CH,
CH @@ CH,-CH,-CH=CH, 1-&279
CH,— C=CH,
' gl L

CH,
(i) Rerfer wwmagaar — O wEadt fome e #
fparcrer WiE, uieRerll Wi, feawy o Baw @ se=
st § Rerfy fre-f=1 &, wrm ar Reafa swraad)
FHedald & vd ug uRger Refdy wwreaar sgdrd 2|
o
CH, &€= CH,-CH,-CH=CH, 1-9&~

CH, - CH =CH - CH, 2-3¢H



CH, &gesd  CH, - CH,-C=CH 1—=Jersd
CH,-C=C -CH, 2—&gTgA

C.H.OH uiftel Tewbreter
CH,-CH, -CH, —OH 1-4It=fer

CH,— CH — CH,
\ 29Tt
OH
CH,— CH, .
C.H,Cl, STEaeiNIver él (I31 1,2—STgeINT T
CH,— CH—Cl
(I:1 1, 1—STEFARI T

C1
Cl
C H,Cl, T3l a=h @ o—STEaEI AT

Cl
m— STSW EEviEt
Cl
Cl
p— SISFART d=all
Cl

(iii) fparrs w9E ww@gaar — U wHagdr o=
fo— =1 foramene W SuRerd B &, fiamers ae
FHEEdT FEdTd £ 91 I8 uRued fFarcae e
HHGIET bEAT &1 HAH —

C.H,0: CH, - CH, — OH Uf9rel Yewpleier
CH,-0-CH, Sgaf¥e or

C.H.0 CH, —CH, — CHO "i-el
CH;—C—CH,

I o (e)
CH, CH, - CH, - CH = CH, 1-&gH
(hmGHy
CH,—CH,
C.H,0, CH,COOH v¥ifes e
HCOOCH, #fore wife

(iv) FeaTagaar — ggaarel AT a7 e wE

U fi-fir Ufearer Wl & S @ HRo S wHgadt

grE B ¥, 9% wearaddt ofiv g uReedr &t

Heaedaar ed | o —

CH 0 R

CH,-CH, -0-CH, —CH, SI=Ufa g2R

CH, -O—CH, - CH, — CH, Wf&ra@—n—Tifar g2/

CH,—O— CH—CH,
C|H3 g Al ger

CH,0, T&=¥ H-COOCH,CH, Uf¥rer wife
CH, —COOCH, #forar teiiee
CSH]“_O BIe]

CH,— CH,— C — CH,— CH,
I

& SENPEIEET

CH,—C—CH,—CH,—~CH,

(\)\ Afrer n—uifter deH

CH,—C—CH—CH,
T

O CH, T RS

C.H N fedrre o)
CH, -NH-CH, -CH, - CH, #frer n—uifder gae
CH, -CH, -NH -CH, - CH, SI=ufe g
CH;—NH—CH—CH,

(I:H3 ARy e v
(v) FATaATal — T8 U a2 ger @ G aE
FHTGIETT § Wi U a1 AT g1 Uefid B 2 59
HHGAET H U U BIESIG URAIY) Ud I 3§ g
I IR WIEIINT BAT 8, FI—WT Ul g8 &7 HT
TATTROT BT & | W9 — Uil wiifee v frefafaa
T WUl § g S g —
OH,— € —CH,— 0— O, H:

Il I
e} 0O

= CH;— C=CH—C— 0C,H; .
I I Eata wu) (8%)
O-H ©

T DIC—3-Te FATaIadl 4 Hed & | 37 SSIEN —
CH,— C — CH,
I wfieE (@rer vu)

(@l wu) (92%)

= CH,— C = CH, .
| (EArer wu)
OH



—

CH,-CHO = CH,=CHOH
WA & g

9.2.2 tfaw wwmagaar (Stereo Isomerism) — U
FaETS S AU T WY g G g e
9 URHTURIT AT WHE BT SR Syeen -
21, Ffem A wean € aon s uRee o Bfaw
WHGEadT dEd & | FIfdH gAEaaan <1 ueR @ g6
il

(i) YpIfre WHTeRE

(i) TR HTaan

(i) USRS FHaaaaar (Optical Isomerism) —
UG FHTTATA BT AT B W USA IO
FHEMT FO adl Bl AT TS & |

wHde gffad ST (Plane Polarised Light) :
WY UHTY 3U1 a0 U2 Yl & orad |l
femmart # v Fvar €1 9% yare o s v 8
Te # a1 2, WAad giid yerer deEonar €| gHad
i TepTe U 3 F o R Uprer & Fpia
firon # ¥ yanfed &< & |

]

Fofet Bow  odel gfad wersr

HERUT HpIRT

Rra 9.1 : wwaa gfaa wara

9.3 §avul EOIHAT (Optical Activity) —
U weTel ST WA i UhTer & Fewwr ger #
W TR AV 9 B Tl ST W gAT <9 ¥, gavr
quie usrf FEarn 8| 5 geref s wWaa g
U @ Ol P GAT ST GauT guidhal dedl &1 9
ugref foreT gaur dd ue BIS gard 87 8l 8, gavr
Freele HEclrd 2 | vl guic garl g1 UPR & Bid -
(a1) <féror gaur goid (Dextro rotatory) —
I TFRTOT AT Ui e 2 | R uarel @ A ¥ g
(+) AT d— forar o £
(@) am gau gofd (Laevo rotatory)

— o ugref

146

Y97 Huich daEd & | U uared & 9m W usd (—) W/~
ferar e 21

-2

W g gaE guie Err'sﬁ?
HEBT HenTer

Fr‘ras.z:g,avrq:'fﬁn

faf¥re gofa (Specific Rotation) — a9 Toid
garef §RT WA AT UeTer &l ae T DI IR g

&, 99 Yol @ (o) FEd € | fafi gaor geie gemert
T ST U &THET BT Gl AT SavT gui [or] g
TR & 3R 39 feferRae afieer g7 e e s

-

| e o T
[o]:= owaTg (SUriex H) x |rgar (g/mL)
Jgafia dEA AT (Asymmetric Carbon
Atom)—
T UIEI] AT W] 9 el BRit €, erwatia w fae
PIEAT GLA] FEd & | S —

COOH

H_?LOH?H%EH?W
CH,
AT UTEHAT ST O U Pra I et # arr
I & T 9 W BH U e e geET) S
2| erewfid BEE gwE) B CF F yshia e £

(!)

94 USRS HHATGIGd!
(Optical Isomerism)

T =i o e W Hifas Ten s
FIAER i WhTe & U (i BT 5, Ul qHmaadr
FEAN & | WD & T 0T B YDID Faagadn
wed 21 @ig ygavr goie Aifre = wai §
AHAr 2— (1) d a1 () =y (2) [ a1 () w9 (3) Wl
w (4) FAT B9

UeHITeTd WHTqIad SR &9 drel AHH &



TETE —
COOH COOH (IZHO
| I
H—C—OH H—?—OH H—(li—OH
I
CH, CH,—COOH CH,—OH
dfded st #ferd e Rerefesess
T
CH,—CH,—CH,—C—CH,
2t OH
(ii) wuTfAdIT  |WI19999T  (Geometrical
Isomerism) —

T Aifie, RS ampEt # 7 ¥ 78 1 >0=0<
BIAT & 1 39 & @ AR W) e UeR @
WE AT WA G BT &, TN Forawdd g9 &
it AR weTaTadr @ forg &1 wrdt & 8T Anawd
2 _
(a) AR® # fgawer &1 81 — Al w0 A § &w
WP (P >C=C< g% SuRerd 81 ol 9&H qad
YU R el BT €| $9 SR YU @ WieEid 8
T @ BRY A &7 YR & =M H IR S ©
afi wnfEedr wwraear gt 2
(b) femfem >c=c< # I waweay =
WS AT AN W ST BFT — 9 B QA BEA
TRHTIST UY = UR & W A1 U] oS B
@120 | a1 axc = cab. abe = exy 3R axe = cay YR
@ i A AT TR demae = exy @
a,c = cb, IR & ifrm mfRE FAET gei¥ia
T FT WHA © | MGG wEEamdr il 9
>C=C<] W gS WAl a1 wHEl @ Ry e
B &
T AP ()
a—¢—h (cis) b_c_a(tl‘ans)

= A § | UER & FAaddr 86 8 —
1. AWMU (cis) wW@Adl — T &7 WA WiE
feaer @ uw 21 fawn # 93 &)
2. fauet (trans) w@m@ad — 599 <1 wHE WPE
e & fawdia faam & 92 =)

THTHRITT AT $I FAeT— et FHvagadn
T FEe & | iRl aamad g @ arer A
@ FETE —
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(a) 2—gdH —

CHJ—ﬁ—H CHa—ﬁ—H
CH,—C—H H—C—CH,
THUE—2— T fne—2—=d=
(b) L€ SEINTTH 3T —
H—C—COOH H—ﬁ—COOH
Il
H—C—COOH HOOC—C—H
Yolgd arel (Toer)  WERSE v (fAue)
(c) 2—=g® 3 —
H—ﬁ—CH3 H—ﬁ—CH3
H—C—COOH HOOC—C—H
HTSHT BICID el (HHuet)  wprelfe arve (faus)

(d) 1, 2 — SIEFART @i —

Cl—ﬁl—H Cl—ﬁ—H
Cl—C—H H—-C-—Cl
() (ferwen)

T AT S ARt # A o el
g O ¢ = N a7 SufRerd 811 39 uramvRll w4
1y @& | A WA 98 B @iy o —
sfffdsra # 1 @ g0 wAagdl B e 99 ui
FaTdl e E |

CH; C,Hs CH, C,Hs;
s S
ﬁ 9 (syn) ﬁ ufe (Anti)
N
~OH Ho~

9.5 BT UEY B TR

(Types of Carbon Atom) —
U I URAT] 3= fdee Fd URATRi |

ST BT €, 5 SRR TR PTd I=AT] IR YHR & BT
g
(1) wrifie @A gy — el Rt dfe §
IuR T8 B WA Gl dad Uh R BT |
ST & wrerfid Hrde UREIT A1 1° HrdA ueEIY] dEd
& | ST —

CH,-CH, TuH

TN E
(2) fadioe e wAN] — e FRf AifE |



SURRIG a8 ®Ia TEATY ST &1 31 1 aRATRl 9
T & i e u=em a7 2° S uRAT] FEd E |
TETERT —
CH,-CH,-CH, Y
12 98 I®
(3) Toias HEA v — T e dife |
IURRIT T8 P UTHIY] AT T 37 Pra TRATS 9
TSl B R B UA AT 3° P UTHT el
8| FaTET —
CH; 1®
CH3—(|ZH—CH3 EIES IR
I
(4) a0 @Ea g — B oEfE A A
TURRIT T8 P URATY] S =9 371 B1d+ UHTvRET o
ST 81 A BIEA URATY] AT 4° BT UE] FEd 2 |
FIER —
CcH,1°

9.6 fharied g

(Functional Group) —

faus geATY] (el O. N @ S) Iad a8 A8
S BISSIEET & UH a1 Udh W 3if8d eIggior URAT]
@ Afrenfia wRe G R ¥ 9 FESIeHT &
faftre o1 wem Fa 2, e WiE FEan 2
difiep # wullerd faparedss Wg WX Bl gEIT oW
i & IrarE 1o AR @ & | e st
# fopaTeAds g AU T UEEH Fard €| 9 Aifie
i va & frarcads wqg BT & AR wae
wTaE ArfAfaTe geid & | 39 R-Z ¥ uefii fam
1 WAl 8, W8l R EESIEE 9E W W) Ai0E @
wifte o1 Fefe e € e z frarons wg @t weffa
gidr 8l (R=CH,,  TdZ=-COOH.-NH,. -OH...
anfe) |
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9.7 WEEdNI® 9 &1 fa@ves
(Covalent Bond Fission) —
FE B
T fawvsT & SR — GEHANId 987 H s g7
ThR B BT & —
(i) wHTer fIEvssT — 39 yoR & 9y fawvs § wifEn
Soldgls I Yd B drel R F aerEar de Sirdn
2 el <l URAIY UH-UE SeldglF eldY yAd 8l
T B |

["2RN

A—B— A o .

59 YHR WIw 3I<ars fo o8 v fawd srgftad
Fdg I BT & T A e fharefier B ® 5 qad
Tad FEd 2| fawm soagE @ Sulerfy & Fwor #
DT VT TUIT & | IaTEN —

ol *CH, CH.CH,
FANIT el et Afret o o dforer ot e

a1 oo FrAfeRad SR®! P SuRRy # a9
§_
(1) 9= dm
(@) a1ttt A fafa=or
(W) wWiearss @1 sufierfd
(<) aregdrar faremar

DD qaod Feld (*CH,) H D= T=RATY sp*
HepNa Sreer H T €| T ARl qad HeTeh bl Ger
Hode Breroii g 2 | qen argfaa gelag= p e |
JEAI 2|

afe faum selagi= swa wefae (1°), fedas
(2°) e gl (3°) @rd uR ferr= & o yad qod
AT 1°, 2°, 3° HaT Had AN & |

BRI 2p BED
¥ fowq gerdsia

B — Ae +Be

-&--C/IIZU"
spzqm—ﬁ}a/ \9
FTET TRHT]
fora 9.3:3R@ (*CH,) 494 od @ SESY W1



i i
H—C: CHy—=C:
H H

e gaw gfdre ge
‘i?l—rﬁ ‘i@ﬁﬁ(]o)

H CH,
CHS—(:Z- Cll3—¢'
CH, CH,
FEANMUA Jad  Jaad gea
Tqel® (2°) D (3°)
HaT FABI BT WA BT HH A=A & —

57 = 2% = 1°

(2) fawwier famveT — 39 UoR & 99 foaved #
A Seag = 0 & TSI Serag [l Ua 31 9ear]
(omr: siferes fargazeel UwA)) & SURT 9T B | $UE
gRumH Wy 3T R Smafi s a9 2

ALlR s A ! B — A® + :B®

FHEE AETST 7 e fawved & werwasd
frefeRad gpr & amae ad € —
(31) wEidecms a1 sEitEm s — gEEkE
FfTE THE R R99 @ @1 AT & \Arel e
H HAA 6 FodeM BN © PEIBGSET a1 BIEITET
AT FEATT & | ST —

Dch, CH~CH2
Ufdre eEifag s Ul el s

FIEIRM A Arcafed framsiiel vd amermd
B B FEATT S # eerafi e o sp?
Herf¥d BIaT &1 o Wi eEiEg s @ g
wHaa i g 2

SEHNG Ned
2p HEH

c—gﬁﬁum

W o
sp2 HaHiNd HEA
fra 9.4 : FElGeET & P AT
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afy g=me waw: wefie (1°), ffdue (2°)
AT g (3°) Bl R faerme & al 9 A 10, 2°
TT 3° PratderaT FEA £

i i
H-Co® CH=C®
H H

HErer Hrafber  Ufde dEidead
(1°)

H CH,
I

CH~C® Cll=C®

CH, CH,

asEmiftd e Fgfed

FIEHerT (2°) HEBERA (3°)

a1 FREieeAl & i@ & F&H FEgaR s

e 30 m 2% [0

(@) @t — womdfa e wag R R
Ud VTR HTd= @& HATST B H 8 Seldg 4 81 &
(T@ TpTaT Seragie g fed), FTa—UFR FEerm & |
JETEXT —
OcH, CH~CHP

#forer FE-UfEE ot FE-ufEE

FE-ufre § goegid @ ugedr el §
FEUAYT U] Selagi= gi Jaed T uRHI] uv s
g1 3 e e vd smem & 2

TE—QFE H SO HIE U] sp* HepiNd
BT 21 U sp® HRa wead # udrl saagia g
2rAT € 8iR W' detd T # 90T A&l ofdl & | 31
Hfier rd—FE @ ARy T & wa RS

Bl 2 .
€— UFHTS! FA
Y sp3 BETH

o 95 : HE-YET B DES wR=E
Tfe womaer wae e (1°), fFdee (29)
T Feiraad (3°) P W faera= 21 a1 S Haen 10,
2° qeIr 3° HE-UTRE TEd £ |



H H
H—(:je CH,—(:je
H H
#ferer E-tfE TR sd-SfEE (1)
H CH,
CHB—(:ZG CH3—(:3@
CH, CH,

argEmifld e =few
BE—UFET (2°) PHE—UFTEA (3°)
fafe erd—ufamT o1 wenfic o @ = 8-

1% 8150

3.8 WEHANI® 99 H Folagid SRITHFIRvI—

o et i § wEdde 9" g1 |9AA
wANRT @ W SufRerd 8 (S H-H. C1-Cl)
W geiagia Y™ <E AR & did we | Rea
BT & eI ST el SIo—ufoerd WEwaTd e S
2| g Al ST ueHRl @ Regesrnesdnd e gl
T AT Feragi™ ¥ I AT BT T favenfod 2
T 8, Fore! e oo 31 BT 2 | 31 I
faggerreofl o @1 iR gelagi= acd sifereh 81 S & |
Y FRU HEHASS dy H gdra uamfa sn ondl 21 9y
T arel uErRl B faga Femerar # e faen
AfereE =AM, g6 § IAAT BT 2ARTE AR A ST |
JETERT —
Cl——Cl (ygd ge —> 3¢ wedadras §e)
H——Cl (T 9 — 2TgE AEadee 94)

d @ e § A @ Wife va e
T AW TAAIH, FaUArH, Adgan, rwratie
arf¥feraTetieran anfe uwifad B 8

FEfE ARR & Tedard 98 7 Ferasi-ad
TavITaeT S Sulerd fasiT T @ fa=ra Fomcrdarn
@ BRI AT BF a2 AMHATGRT AfFHs & B &
Wepdr 8| @ As@ydl uwa e 2 -
(1) R wHTT (Inductive effect) — HEfIH
Ut # OE A K@ § A faee oA el
ATt & A wedaa de Sufterd Bt | ultemas
Roraas) fagqa suneiaral &l |19 RIS 81, qu de B9
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A e i 8 S 2|

S 3Rl i 59 UER & favemu o Wi
TATg EEd €| AT T Wl 99E | o —

€ X (X s R Toh )
WRftre yAe @& W@ e —
(1) 39S Belwa®y Foldg il Bl dad faweny= gar &
Ty forlY TR @ ored W geiagid WIFaNG el
B 2
(2) TE UG S TRt @ SfwEe # uw RN W g
iR e Tafa g €, W SRl 39 99T BT St
AT WA W G AN E AW T8 99T T 8
T & |

+2)C_>_+?'C_>_+5C_>_+5C _)_7?3(::1
e gara Q) YHR &1 ST & —
@) -1 yA@ — P YW W oGS d URA] AT
AT & e Foo! faega SeomeAd T BTSgha UeHTY]
¥ Afem B U SISl BT ST AR SMPHUT Heal &,
o 59 wvH] uR SHifeeR sromae den @l g §
3N AT Ieq=1 &1 A1Ql & | §9 U BT -1 9
HEd B |
-1 yHTE el Y Hewaqul WqE reforfEd | -
NO~->CN->-COOH>-F>-Cl>-Br>
~1>-0CH,> - OH>CH,
@ +1 gA@ — FEA NG W OGE d WA A
axHpT @ wE Rt fed o egge uwE) 9
T B T ST SR TR i aeae Sea 8 o €,
St QT A # i Fomder o 81 ol § g9
UATT BT +1 I B 2 |
+1 U¥Ta T ATel B9 Aewaqul 9qE e E -
(CH,),C — > (CH,), CH—> CH,CH, — > CH,—

39 WU garg @1 HbeudT ¥ 3MT BEfHd
ToIT 3@ 3 el I W de H Werar fHerdl £ |

(2) setac UATE (Electromeric effect) — ey
aprdfaven arop # agaer (e / Poreier) g7 IS 1wt
9 fe) U uvEm] W -seldgiE @ qof Wy W
TRAFTRYT BFT Slgg (a4 WHId Pl &1 I8 Uh
R0 ) e B | O ol = S 2 b g e s
Iuferfy # B1aT 8 | 9 SMpAvhR Wil @ 22T o
R A UMTT HATE Bl A6l © sfld m-sedgid U
RS araRer | a1 Wi B




TH TN BT S §Y R (~) § veltfa o )
AZLE —> A® — O
AQS—) A® — g®©

A AN YHTE &1 YR &l Bldl & —

(1) +E W@ — AfG 9ga &1 T—geids 1 W 99
TRATY] T% ARG B 5T TR S0 ¥
ST ® o 39 +E WIT BEd £

CH,— CH fcrlz + H" — CH,— C(]-JI—CHs
(2) —E wwrd — g% ggdy &1 M-sclag g 39
AT | ¥ faReniie 21 frd W mHuIET sIfidHE
FeaT € d1 §9 —E y9d &Ed B |

>CL0 + CN® ——> >C—0°

~_ - \
CN

(3) 3 ITE (Resonance) — @8 HEME FIE TH
B 8, e o ¥ st WReAreie 93 R veidi|
faram s wamar @, o g @) eraven 1 WA
BT 2, I gelrag i araven == 8t & 39
HREIS Pl AFATE] WAAT PEdl & a2l 59 gN=e
I AR Fod & |

R wee F81 fopar o wear 2, @ife =9 Afiwr @
2l & | ard: ArgATEl |YaHRi & 98 fAer—gen ®u Sl
FHECTAl & | SSTEY — SuiF : 394 O Uerax {5

gId &1 @

afe ¥z WegEr andfds 2 dr ol § gy
aEEw e BT 81 O gt @1 awEw C-C
uemdel orFTE (1.54 A) & dou @) & dur e i
et @ erarsal C=C fadw orvars (1.34 A) & geu 21t 8
BT & fT9e A9 1.39 A 81 I8 99 C—C @21 C=C
e cTETSAl B e 2| o7 Aol o aredfae e
IR HEE g1 yeiia T8 @ 91 wad 8 98
arifdd e feferfiad <1 argene) Geaali o1 3rgArd)
Ham BT & —
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£ bl oK)
%‘f \_:3& 74 3B 0 4
- < vl -
Le— T =29 =
7 ™

I 1 A
ST WY

TS W Ho "o {45, —

(1) ergATEr wWemeel # Aife @ Rufy emRafda
& 2 |

(@) 3rgdl wHegHRll # srgfad goragEl @l e
A Bl 8 |

(3) orgAET WYEARl ¥ Wl WA AT TET wHH
BRI 2|

(4) ergATer wvEAel # a8 weaen arfte werdt =hf
forert —
(@) erftrr wEwdSl d 8
(@) faodT amder BT g aF |
(W) e fagasoed URATT] I8 oA B |
(8) W [IE=ROASE THTY] TR &S 3 |

() orgATET WY B Sal fHul &Y gAY R W
T AT WA Afew B 2 |

(6) SrFTEY Wew wd freTe St arelt SrgATaT Wee
WIRHIT FaAl” HEd |

(7) forar arfir argaTdt WRemTd Brf, el St
ST 21 arferes 8RlT

(8) WHET ALY WRAY arferd Tl BT £

(0) wATY firTe WA QTS B ® 4 Ud & ao #
B &

(4) sfegT@s1 (Hyper Conjugation) — f&el

FEE ATD H o—de (T C—C @ C-H) &

golaeiHl vd g (B—Ruf) n—da & gdectHl &

T I & Hervawd AIE @ Rnfie 9g o §

79 e B IR FEd 8 | IS — Ui

H W wqE & C-H d9 (o-—d) & sclagia g

f&de & m—seragia & el WA # afie s e |

H H®
H—é1 cH :féu2 «—> H-C=CH—CHP «—
B B
H H

| \
H® (I:z Cll—CIL? «—> H—C=Cll—ClL®

H H®



g ol el o rds uRHTY] e HY @
A BT qrEdfad 9y Fq8l 2, e sifoygTAa @l
“amaer fade argae o @R F

ATTHITAA FTRT VeI o 2MTUieres Tenfe dern
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uHifed| aen fiedisd W ured sardr &7
St et Sarel FEd & | foraeT araH fad
AT E —

(31) 3500°C (@) 2000°C

(#) 5000°C (®) 1500°C

THfifEel= @1 600°C 919 IR Yo Id g Aferdr &
| yarfed fan S 8 o $HS 1 arv] aimay H An
HY A BT G A A S | I e Bl dedd
2

S RSRIEARED
() SUwEwE

(@) agefiavor
(&) SarsTedr

. gEaEe &1 e fee e e e —

(@n) vl
() o=

(@) T
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27 fR 9 99Esy |
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AEYTI—11

Ufodpal 2ellss, Uedlaldl Ud SoR
ALKYL HALIDE, ALCOHOLAND ETHER

TRID AR H Ufehal 2alge, Uehlalel Ud 2R
@ wifte, TEAFE O T ST B SADI P
AETAT T |

11.1 Ufowpe BA1SS (Alkyl Halide) —
Ucd ¥ U ISt URHTY] al MR et
AT (X) BT HRAM ST 8 A1 e dife fewma
@ Uferel Feligs wad &1 39 Afe § 2are e
[P BRFIBIT e F TSI EdT 2 | FTHT A
A C H, X a1 R-X €Ial €| Siel R = Ufeher 9HE, n
=1,2.3, ... 3RX=CLBr,I F&zl

11.1.1 Ve &ass @1 aiffewor vd W@ —
el U U S[S PEE AT Bl WPpia & SRR W
tfewer gamsel @ 9 gor & affed G s 2 -
(i) werfiie (1°) Ufedper gemrgs —

CH,-CH,-X

TR EaTES
(i) fEdm® (2°) vfewer Eas —

CH,

CH,— leH—X
amsaETife EaTEs
(iii) FIa® (3°) Ufeda TamEs —
CH,
CH,— € —X
cn,

JAId Ffea Eams
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AHERY B B Ugid H 58 URea 2ags
FEd | [UPAC U # 3 &l Yoo ded & |

HRO 5.1
qA we M
IUPAC 94
CH.CI HfreT FARTES FEARI W2
CH,Br Hiorer aETES EIRIDE
CH,CH,Cl Ul Falvgs TR U
CH,CH,Br  TURerel sd1gs BRSO
CH,CH.I Tfrer rIeIES SIEIEI RO

11.1.2 Wewa dams & #ifte o —

(1) tfepa ToTse g eraven # STEF B €| gy @
S H 3 ¥ Ufeerd dMEs e Uiehd aeEs
el U8 S ® |

(2) CH,Cl. CH,Br @om CH,CH.Cl i & CHJI @
AT E9 31T o B E |

(3) Ufewd 2angs Sid # rfac uew @EFE faarrmt
(Gomrata, 2om) # faorg en g

() Ufcwper Berzs gdrg wafa & gid € sdifery g
FIAIEG ZF GG BISgidE U fEE 8 E |

11.1.3 Wewer Beligs @ warafia g — Wewd
geige # IUReR Sra—gdiem a4 (C-X) gdiy ugfa
@1 B T TR Sello TIRIY] 09 3N Fomaer qem
HIET UIAIY] qY AT T ST B o 2
ls+ 5-

C-X g% 1 i 0 & SR vfewma gorss
¥ =1fies Y witrenes aifafhar B 8 | e Sarsst
3 wrarafe afafmet o Fefafad o ot §



fermfore fopam o T & —
(ar) =fires w2 uforemam
() emgart ¥ fian

(@) factras
(®) sroea=

(a1) Tifers w1 vl — tfewa Eoge @ A
FEl (Nu') EFTafTd HE U8 3MFHY B aeliol &l
nfoenfid & <a1 & | sWife 5% e w2 wfoenmus
(S,) b wed €|
R-X+ Nu — R-Nu+ X
W yEN B afafmmei g s uen @
AIFTDT & HIAYT AT W wahdT 2 |
1. Uepleidl — Ufedel Bollss & Slelid &R T 3778
e sifdaTgs (Ag,0) W STl afed He W Yeblaiel
e B E |
R-X + KOH (vei)

C,H,Br + KOH (STeir)

— ROH + KX

- C,H,OH + KBr
TR TeplEle
fediae Ufeper 2emgs @1 fraredierar i
B ¥ SUPT S 3TET e RS (Na,CO,. CaCO,)
[ Y fsar o wepen 2 | gl Ufead Eeligs Bl W
@ R S W W W [THed g Wl ©
2. $oR — Ufemper Ballgs @1 AffRaT =p Ag,0 &
T TN SN UTH B 8 |
2R-X + Ag,0 —» ROR + 2AgX
2C,HBr + Ag,0 —» C,H,OC,H; + 2 AgBr
IFURT $or
o @1 wuolw fewa daigs @ Wi
Uehidargs &1 ifafan grr A fn s v 2
C,H.Cl + NaOC,H, - C,H.OC,H, + NaCl

Hifera velfrags
3. TR — Uiwd Barss @ ol @ Red® a9
fafErar | vy ui 2 21

RCOOAg + R'-X —» RCOOR' + AgX

CH,COOAg + C,H.Cl - CH,COOC.H, + AgCl
NRERGICG
4. EGT Yo — Ufehal eamge afl Nem 15gEe
DI AMAHAT A ATSET Uedbd U1 [y o7 A € |
R-X + AgNO, — RNO, + AgX
AEgT U
C.H.Cl + AgNO, — C.H,NO, + AgCl
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faer AiggEe el N
5. Vo oUMd — Ufdwd gdgs @ wifsaq ar
TR TESoT Yowiss W AfAfhar § Uohe el
(AeeH) W B & |
R-X + NaSH — RSH + NaX

C,H.Cl + NaSH — C,H.SH + NaCl
T omTet
6. UMl $eR — Ufedhre Zaize &1 HIfleud AchiEs
(Na,S) ¥ aIffehar g1 amal $or o & € |
2R-X + Na,§ > R-S—-R+2NaX
2C,H,Cl + Na,S - C,H;-S-C,H, +2NaCl
ofdre ot v
7. WM — Ufeha Salss &1 Uchiaiferd s
faer & Wy d¢ Tl #§ 7 e uv mafye, fedae
q g UHE BT AT A B & | Sarevonel —
AT TARTES B ST | arfafsmn Freferfan aww
BRI E —
CH.Cl + NH; — CH;NH, + HCl

Hfrer T (1°)
CH,NH, + CH,Cl - CH;-NH-CH; + HCI
SrgHfre THIF (2°)
CH; ~NH-CH; + CH,Cl - (CH,),N + HCl
SRR W (3°)

8. Ufewar a=fe — st Uaiifem @aivgs (AICL,)
B Iuler W ufewa 2a@zs dwiA W Mg @R
Ufemer dvoiie 9 £ |
C,H, + CH,CI % C,H,CH, + HCI
I

SR A B WiSd—®ae  aifHfhar
FHEd B |
(@) faeias — 5 tfeda 2aTgs @ ififeran Veprefclt
KOH ¥ @vg wirdl & @ Uodig a=dl &1 39
faessRdiorawr aed 21| 59 B § g—deA @

BeTor T B—Tde W EIggror &I [FpTa 81 & |
RCH .CH,Cl+ KOH —2%% 5 RCH = CH, + KCI + H.0

CH,CH,Cl+KOH — 2™, CH, = CH, + KCl+H,0
i

afy el 21 Ueam @1 fadme e & 9

THR B UehHIA g9 D FGHEET 8 df a8 Yedid



aftrs AEm # gl & S arfte vend 21 arerfq o
aftre uforemdt Wiz suled &) s o &1 e
wEd

KOH

CH,— (I:H —CH;—CHy wnse®

Br
CH,— CH=CH—CH, + CH,— CH = CH,— CH,
2 (81%) 1—TE (19%)
(W) smgai ¥ fpar —
1. |ifeam & frar — Ufewa Benss Aifsan § dor
faerar # sl w2 Ve 99TaT €, S g aififhar
@Ed & |

JR-X + 2Na —=R _, R-R + 2NaX
o
2CH,-1 + 2Na —— CH,-CH; + 2Nal

o
2. ol @ fpar — Uewpa Eangs doR faerm o
e ¥ fohar ovd ved &R Ufedha oo a=rd
g
R-% & 204 2By Wi i L

CH,CH,Br + 2Li =%, CH,CH,Li + LiBr

giore wferm
3. s & firar — tfewa tomss e arg @ o &=
SEUfeha fiF (hacs AMTEAE) a9 © |
2R-X + 2Zn —» R,Zn + ZnX,
2CH,CH,Br + 2Zn — (CH,CH.),Zn + ZnBr,
EENRREECY
4. Afm W e — g 2o foama 4 ufesa
2arEe Mg o1q | fran ava e Siftnm arse
T £ 1 31 frar afrads aed €

R-X + Mp =05 R—_MgX
CHil + Mg ==, CH,-Mg-I
#ftrer Fiifinm e

5. ole—wifeaw fw arg 9 fiear — g awEs
SRR e # dre—wifeam fiist arg 9 fobam o Sgide
oS (TEL) s9TCT &1

4C,H,Br + 4PbNa =55 (C,H, ), Pb + 3Pb + 4NaBr
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TEL U qeprediel difite giar 8|
(2) =g — a0 Uedd Audiid g Uehd gl
21

R-X +2H —= , R_H + HX
C,H,Cl + 2H —22 5 ¢ H, + HCI
O]
11.1.4 IYART —

(1) M@ BHEfAE D & drem ¥ vfera eoss
P SUGNT BT & |

(2) UPSreT FEIRISS &1 SYART TLIURET e & A #
o e 2

(3) wiorar o U FARISS &1 SUarT weiaa ae
freaas @ w9 # o ST 2

(@) #f¥rer afiv ufdrer gervIze @ SuanT #fEe afie
o e & o # fem @ 2

11.2 UePIeld (Alcohol) —

U & grggiad] e &1 Uebleld dbad
21 5! Ve B UD AT AfE SZSIo qIEIRI &
I+ Bl BTSgifeue Y8 (-OH) X1 ufoRenfia &
T foRaT O wehar B 1 o —

R-H —Y 5 ROH

+OH

US| INGHE|
11.2.1 Uomlaldl @1 T fdHY0T Td AH@T — Uehialal
@ gl geR o @figa e srar & —

(i) -OH 69 ¥ {2 H1a I & FHY X e
YT — 59 AR W Vepier o il 7 e
feg T § —
(@) wrafis TepiETA (19) —
CH, -OH CH,-CH,-OH
Wfdrer Yewbletel Ufrer Yemblgtel
@) fedas Yesiela (2°) —
CH,
CH,— (l‘H—OH
SR Ueebrater
(W) qas Yedlgia (3°) —
CH,
CH3—(I:—OH
i,



: 1;1 g
(ii) -OH ¥z ¥ "ear w amenRa affevwr — g4

IR TR A Uep R O TR & B § —
@) ArEEe tewwta —
CH, -OH CH,-CH, —-OH
@) sEEEfge Yedlela —
CH,— OH
(|3H2— OH
D RIERRIEEIEE

(@) crseEfee Yeblsid —
CH,— CH — CH,
[ [ [
OH OH oH

Ferasta
TG — VChIETd @& AT & O GRiaa) 8—
(i) we ugfa — 3u ugfy # tfwa 1@ (R) & amr
Uewmlater wiie faan wrar 2 SR —
CH,-OH HIOTT Vehiatel
CH,—-CH, -OH ufdrer Yepletel
(i) diffTa ugfa — =9 usfy & Wi vewiEla @
CH,OH (@1fdHier) &1 egea= A1 Srem 2 | 59 —

CH,-CH, -OH HfErer wfdrer
CH,
I .
CH,— CH—OH  STEHfrl dfdHfer

(iii) TUPAC ugfr — Uwwhislal @1 IUPAC usfa #
A “UedArel” (Alkanol) BT &1 99 —

CH, -OH T

CH,-CH, -OH ORI]
CH,

CH,— (I:H — OH TT—2—aifer
CH,

CH,— (ij OH 2—HITe UTU—2—3TeT
LI",H3

11.22 Vomlelad & #Hifas o7 —

(1) IRy 9 W Ceprata Sl #F e wew (C
F C,,) VEH e 39 8 | S e e
W B B
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(2) @a YehlEld R TerEd QepiEifm ) 9 ded
e Yad B 2 |
(3) T SedrEte (C, & C,) et # faerg g &1 2y
R 9+ & W12 Uchlaidl &l widl § facrrar gedr
B | UowTErdl @ Siel # ficar YehlEia 3 @ -
OH W¥E 3R Ta & V@l & W& ANIsT®
BIEQoH A=l & a9 @ Bl gl 2|
R H R H R
I | | i I
---0-H-,-O-H---0-H---0-H--0-H

\mmiﬁﬁmm/

UCPHIRTer # I <l o7 TTrTe dg+ B |IL—Hrey
Se # faerrar wedl & wife oo R (Hydro-
phobic) 9NT dgar 2| 3@ Wiaed amuRanfias
EIEgia = § HAT o ol & 1 ur ¥ facran
HeTar 1

CH, CH, /C}{i /I-I
CH, CH, /O
wer R "o e
(Hydrophobic) (Hydrophilic)
HHTGIAT Uehlaiel H MG dg-1 u¥ faeradr 9gdr
g wifs S e favrely arT ®r e s
Hedl 2|
(4) VewIETAT BT FAHIE Y AR @ B HWIL—uI
el |
[t e | com | W | oeA =
Yepieta | teoll | -1 - afa| - 1 —sifa| - 1 - afa

CHOH | CHCH,0H| CH.OH | CHOH | CH,OH
T (K) | 3315 351 370 391 4

afg ey W WA @ dl anmRad YewiEta @t
FIIF MRAT Vemlaie o offérd Ban €, ey &
IR BT FHA TTTER BT E —

marfe > ffdee > oiae

CH,
CI[!—CHZ—(‘,H:tCHz—()I] > CII,—CHZ—(I‘H —CIl, > (‘-H,—(::—()II
A-1—3ifet OH CH,
(1° tewrdfen) 391° K Tl -ifire EE-a—sie
(2° UeIETE) 372° K (3° QepIETa) 356° K

gEgiedd, Uera gamsel, R, sEifa difef
geTfd ¥ s BT & difds Yemplgfell 7 araviar®
BRI 3=l B SuReIfy & FRY T@2E 99
ST 2 |
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--0-H---0-H---0-H---0-H--
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(5) FreTem |ew enfcad eTavli & T2l S fed~ STl
oY —
CuSO,.2CH,0H, CaCl, 4CH,OH.
CaCl,.4C_ H.OH. MgCl, 6C H.OH
U 9978 ¥ CaCl, B Veprefa & Fofeiewer 7
P TE o A |

(6) UemTEre faten warwf 2w 8, Ufehd WE FAgH @
AT T Jdr & <ift veFle, HeEte |
oA fatier gar € o ReEter O oy e Bar @
Safes gesfel Wed U9 g9 &l 2 |

(7) YewHra gdrg A B § Serevomef A9t w1
fReqa ammeel 1,71 D =1 2

11.23 BIgoA 3™ (Hydrogen Bond) — "SW@
grggioF Y] {6l <1 yaa =mufagd (F. 0. N)
TR © AEg H SAl § Al S99 W Uh @ e
HEEATa® AT ¥ ST BT © Fafh gan & @l R
firega st g9 § ST BT 8, W% fer fiem snady
qol B BISFINA A FEardl 87 AL & WHR B
BATE —

(1) 3N (Inter molecular) Wk—rﬂ AICES)

(2) 3= AV (Intra molecular) FTESINA 2ATE=

(1) SRS BIS g o 3ME — =T SRl &
RATIRN @ He g9 AT gl SRS BRI
mmﬂm%ﬂsﬂaﬁwﬁmﬁﬁﬁmﬁﬁﬁzﬁw
(31) T goal & (3) geraeiiern @edl & (|
vgfer &9 2l 2|
AT BT gIo 3MTa=] ®f a7 |med 2-10 K.Cal/
mol BT & | AT HaeTaH B1ggiar ara=l HF # g
& FORTehT ammaer | 40 K. Cal/mol &1 2, 7€ RO
2 fp HF &1 q92id Sarloq et 3 & il g
& T arl wgfy Faw B Bl B |

A A

“L B R p B e

I/lI.Ii f,]i-l

YT VG RGO A
Faqeid A HF > HI > HBr > HCI
AT Wyl A HI > HBr > HCI > HF

(2) 3=t @ sIgSIOE ™ — UH Bl 3 &
URHIVET @ A G ATl BIggiald SN 3 31V[d
ERSIO 3Ma=T HEdTdl 8| $HaT Uiy & wRo
TR &1 ¢ (1) FaerFie gedl & (@) gaeiean &H
Bl B (W) 37 Wiy & BRiT & afe AR & ameee
W qd BTESIOM 37T AT € I 3Tl T Hgfy a8
e e & ueaE A & womE H ErEgeH
JMERT g1 & T BISro MERT & HIRYT FOIA

. H' 3me &1 gAferT &9

21 ol # |

0]
@\/ \H/W:Wm@mm
N0 sifelf g e

\0
T 3t ARSI WiHTel ®1 Faviie 19T A5l BiHa |
& B B |
Iferfafers e Ivlig® e 9§ AT el B &
it HferRiere oMM # ATarE SRR Tawl &
FHRU fdere’ (Chelate) &1 0T 8@ arfd e
AT R oIl & |

OO %c/

OH__._.h;
& O

Hferfufers amas 3?&33

SffeIToaRT WiHTe # M W qd 3elvd H—3Tawt
T @ PO IR HH B Wl & ST ATy

WHTeT IRIFANT BiHTel W &F arwel1g 2ar 2 |
o OH
s
F H—T%
sifelfain wiitet p ORI Wi

11.2.4 Uchletell @ waER® 1 — TowEia #
Iuftera wig @l Weear & g4 fFreafoiaa mer gul
TEHA § —



3 Ueeplalel dF WhR @l arfafirnd qofar 2 -

(a1) & arfaframe f5# O-H amawT gear 2 (R — O+ H)
(@) 7 arfirferard R C-0 s Tear 8 (R + O —H)
(W) Ufcwet T2 -OH SFf 8l & BN IfAfha™ a7
3y st |

(@) 3 affrad R O+ H amewr gear & — &1
rfafzmanert # Vemratal @ ferarsterar &1 &0 fr= 2
2 urafae > e > g

O-H 31F%T W WIS 3T 2 @& ORI Uehiaia
31w @1 Aifer AAAEN B & | Yeablelel Siel 9 gael 3t
B0 & (Vewlaiel @1 fauioH ferie Ka =1 x 107
105 gd et @7 e Remis 1.8 x 107'¢ 5@ §)

Ueepletel W SiferdToT ¥ Aif3res Zomaer et &1
o 7 e B9 W WieH & g 1 oA HieAs 2Rl
2| goita® emiRial § N tfewd Ag Sufted sM @
Iuie W ey STfeim +1 H9Td BiaT & I S9! sl
Pl HaH HH bl & | gorue Uedlia d Bde ud
ferdiras & werfie YowrElel # S TR +1 UHT e §
T aRAT 0T 9@ € | 37 UehIE el # STl ol A
v g @
CH,OH > weifie UediEle > fEeire veprela >
Tl Vedrere
@ Iarel e 0-H s gedl @ —
(1) Yowretal @ ancia waRt — Vedreta afbw
e o wiferw, wefinm, dfewew, FREm,
Tt sefe @ eng Esgss o NaH (Wifeaw
BIERISS) W FhaT ave TEsaE TN 3 & e tehlass
T E |

2C,H,0H + 2Na— 2C,H,ONa + H, T

HifeTs velirss

C,H,OH + NaH— C,H;ONa + H, T
UepEid @ W= AfEHs 9 g taEs @ W
rfaferar i Yepleial @7 STl Ugfel Sk & |

..........

30:5@ 86 | 8@ _-Br

OC,Hs
R-0O-H + NaNH, —— R -ONa + NH,
WeMEs wifeag
(@ TATES)  UemiaTss
(2) seifrafas spal ¥ afHfpar — el
FAT & HT UedlElal fopam ovey TN a97d 2| T8
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sifaferar wreliewn Feard €| a8 el sermfa
21 3 wrE H,S0, @ SuReifd # 9 & W ue
IgeRAYT B Tl & | W H,S0, STl &7 i
B Tl B WY B ISNG Bl i Wl Pl 21 59
IfAferaT # Uemlaid &1 O+ H 3aw cedl & | ST
gfte wweentie o vw® a@d (Isotope Tracer
Technique) ERT &1 73 & |
R7<I:Ia;OAH+Ha}(;-R—_.>H=SO4 R_(I:I_é_R+H,o

............

(8] o

(3) sprEfE vl @ A sfffpar — Uepieta
APED i (EeiTee el Bl Biemy) § fpar owa
STHTETE TEY T & |

R-0O-H+HO-80,-0H—-R-0-50,-0H+H-0

Ufedel BIgSIo Hehe
CH, -CH, -0 -H+HO-NO, - CH, —CH, —~ONO, + H,0
Tfrer gge

(a) wNfeel®mwoT (Acetylation) — UTHIfed weiRTEs
T wifed TAEESES & Wil AfhEEa aRE W
glsgife Wi @ eggivd & s Ry w98
(CHs—ﬁ—)maﬁaawem%qﬁmﬁW

0
grar 2| 59 wifeelewy sed €
R — (i B — Q= CH,—% RO — O OH, 4+ HC
I T

0 0
TehHtd UHIfee daiRigs  Ufedhel UeHITe

0—> R-0-C-CH; +CH;-COOH
Il

Le)

(5) Qfemefimeor (Alkylation) — S1F Ufedhal Hewe
BT UepIEra U fhar o T UfedeliaeTT g1 32 &1
forator 2T 21

R
R—0—H+ >SO4—> R—0 —R + RHSO,
R ED ofema
BIERIOF TP

(6) wais & wra afafpar — ARRF T@T B

Safterfy § TemAta I fhar e tfde ard 2|

H-C=C-H+R-0-H—*" ,CH,=CH-OR
i viewa 2R

=15 Yfewa
TJHe



Lix i PG T

R
wiea
OR
(7) SISUST ¥ B Wi Afhfpar — YedArer ST
HFT @ ATl STfAfeRaT TRe Afrel 2o g9 E |
R-O-H + CH,N, - R-0O-CH, + N,
TETG! H2H
(8) wEifra @l & W affrar — Ufiteess
T @ |1 firar wd TR a9 € wafe e
P TR & | PIEH UeSESS & For1 | 4 fEhameiier
20 & 3 ufre efferf wie @ suferfy # #a @
foTor Brem 2

OCH,
>C 0+ CH,0—H —> > <
CHO-H > <OCH
OCH,

R
>C:0 F 2CH30—H m}
3T
R o

R OCH
R>a;;a< OCHz

(@) 9 afafsrag 9 CrOH sTeEr gqeaT & — ¥
arfaferae i wET uferenue afafpant et € oW
C + OH 3= TTal & A1 FEiwerdd i & s
Tonrfre 1 e e Blar & —

i > fEeds > mafies
g9 oot @ @p Aeayyl aifafpad frfofaa & -
(1) sEgIvH ogs © W AP — UewiEla
B BelTor ardt @ wrer Bpar M R Ufewa Barss
AT B | SHA Tala arFdl @1 fErametierar &1 @4 =
2

HI > HBr > HCl

CH,CH,0H + HCl 1> C =5 CH, - CH, ~Cl+ H,0
ne N
P gy we
CH,CH,OH + HBr %CH ~CH, -Br+H,0

CH, -CH, -OH +HI —5 CH, - CH, -1+ H,0
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CH, CH,
|
CHy— C— OH + HI ———> CH,~ C— I +H,0
| |
CH, CH,

? Y N
(2) wiewvd Bergsl 9 afafrar — UepiEta @)
BRI TIEINISS AT BIhRY Uerkrgs ¥ fiar
P U Vel Sellgs @I (a7 26 €1
REFO-H |
R+0—H + P&Cl — 3R—Cl + H;PO;
R+O-H ¢

it —> R—Cl + POCl; + HCI
Cl— P 2—Cl

%

Cl ClI Cl
WA PBr, @ R W @1 P ©d Br, &1 SWAMT
Y E AT PI, & I W evel P Qd 1, 7 SUART Pl
g1
(3) amafra FeiRIgS W arfaferar — 3 Ufeda FoRES
@ favem & o A 21 faRem & suferfa 3 tewEie
P AR FeREs 9 fhar ave i) tfedra wanss
ERis |

R—0—H

L+ | R+ sot +HCI
Cl——§ ——cl

B

(@]
39 faffr # =1 WE Scmg SO, @ HCI i arqeen #
O B § Ol ST & YA B G £ o §9 San
fafer 7T mar 2 ) RS 999 arer HCL &7 3raeimor
@ BT drd Bl B | g iffbar ‘srww afufaar
(Darzen Reaction) HEaTdl & |
(4) smiferar ¥ aifafrar — T SoRT @1 SuReIfy
H 633 K TTT U UehlElel 3 M 9 ort o)
meifie, g vd qefrae Wi ure 2ld 2
AlLO;, 633 K ROH

= RNH, T
2 ;ﬂﬁ 2053

Yl

R—OH + NH,



GRIEERCIE]
(5) a=aT (Reduction) — Uehiaiel ol P 9 HI &
423 K W fopam vd & O STeeE BT Uodhd W B

gl
HIEHTEH
Ry S| GLBLGLLTE O S Y

CH,-CH,-OH + 2HI ™% CH,-CH,-H + I, + H,0

(w) efewa aerm -OH =isl WqEl @& @R
arffspard—

(1) Frofefi@¥oT (Dehydration) — TIFE ¥ WA @
et siefiewor saard €| 78 te R s
21 Wrg H.SO,. H,PO, (473 K). PO, 1 (¥egfir)
(673 K) FofelieR® & ®U # vgdd 2d & a1 tedb
a1 fAsior grar 2

| A
_|_ﬂT(|:_ EREICE >C:C<+H20
H YOH Vel
IR
tebieia # fAstefiaeor & w4 = g &
gar® > fadme > e
A H,80,

CH,— CH,— OH
473 K

CH,= CH, + H,0
Cll;~C—OH
CH,

s HaS80y
473 K

CH,
C=CH, + H,0
CH,

A H,S0,
CH,;— CH,— CH — CH,
| 473 K

OH
CH,— CH,— CH=CH, + CH,— CH= CH — CH,
1= (20%) 2-=E (80%)
2—FEH P T S8 & B0 H g9 Teorw' & fram
¥ WS WET F | 39D AR “faenae aiftfiert #
afy Y wwifad wwraadt &1 P 8 wr @ ar
e tfepa wfrem e @ Sa s

CH,

| T HLS0,
CH,— € — CH,— OH ———

I 73

CH,
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CH,— C=CH—CH, + CH,=C — CH, — CH,
| |

CH, CH,
2-Af¥rd eg—2—g9 2—3fdret ege—1—g4
T IS oY ST
(1o Ofewer micRermdl) (@0 Ufsper wiorermdy)

ufdrer Ueplelel WY Wivg H,SO, @1 fbar drasey w iR
Tl & @ - Sorg 999 € -

CH, = CH:
: wefls
':731;50‘ Under Reduced Pressure
3
= W HaS04 3
C,Hs—0—C;H5 CH—CH;—OH (C2H$)2804

5 473K
15 Oftre derw T 11,80, <15 ufdre

473 K

C,H;HSO,
tfim eEgom wehe
tealeld @ frofdiaxer @ frafafy — e @
s H,S0, ¥ fofefiexor o fpanfafer &1 wwsm
uad & : vefi| @1 99T —
g 1 : Uchlald & 3ifedio W &1 arfarg selag=
T B Y I8 Ve gael 8TRE © a0 Had 3 (H,S0))
@ W1 SFAITTA M (AP Uemiaien) gamar & |

Hs0.8

N “@)
—

®

H,80;
i ® _H
CH,~CH,—~O—H + H —>CH3—CH2—_O_<
aifeifora e L
9% 2 : RS TR UR €S M9 §F 9 C-0
3T FHHGIR B WA 2 | 6 SR § T BT T (7]
faenfia g v gfre eEiderE 995 2|

® H ®

CH,~CH,— Q< —> CH;—CH, + H,0

H e wralder=
g 3 : U PEihed W UE Wi @ faar s
Z T Ul el € | WA sEiherdd ¥ HieH
g8t ¥ Feptaa B 8 9l 4 afe e (e
Ufewmd wieeemdl) Teai= &1 0T 81 9 |
e

® HS04 _
CH,—CH, T) CH,=CH, + H,S04

= Voaleld @ foleliever &1 fparfafr —
g 1 : feartras smae @ fefor

® + HsoP

H-,S0, : H



CH, CH,

| - ® I ® _H
CH,— C — CH,— OH + H® — CH,— C — CH,— 0<
| 0 : %

CH, CH,
it amae
2 . PEieeET @1
CH, CH,

cH (I: cH g<H CH é n
"H,— C — CH,— —>Cll,— C — ClI, + H,0
3 | 2 bt H 3 ‘ 2 2

CH CH,
fromufes FmEeraT

3 : franfea sEfdermT o1 @it

3

CH, CH,
) gl I
CH,— C—CH, = CH,— g)— CH,— CH,
Methyl
Shift DD
TTerfde wrEtdsea ( %)
(&9 )

g 4 : dEiPeEd ¥ WH @ AT qur Yt
@1 oo -

® Hs0.2
CH,— C — CH,— CH, ———>
|

CH,

CH,—C=CH-CH; + CH,=C—CH,—CH,
| |

CH, CH,
2—HR¥E—g—2—37 2—HE—e—1—37
(&0 IE) SESRIKY

(@ftrs ofeme vRmemdl)  (F9 feme vftmemd)

(2) faETsSIoFI®HOT (Dehydrogenation) — WTeIfAas,

fadia® vd Tiroe tepiela &1 SR a7g ¥ 573 KW

foFaT BN TR e T—3TeT SodTE a9 # |

(i) merfep VepiEle H, Freefia &y € vd tfeserss

ERini

CH,-CH,-OH —>*"F , CH,-CHO + H,

v

(ii) foreRres Yeapraier 1 ., Frepia @e # v @e

éﬁ?ﬂ
>c O + H,

(_u 573 K
>Lll—
CH,
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(iif) FefrIep Yeepigicl H,0 &1 Fspre avd & (Fisfeliaor)
Uq Uehid 999 8 |
cH, CH,

| Cu 373K I
CH,—C— OH DAL CH,=C

+ H,0
CH, CH,
T fafdr wafiw, fdoe @ gdee terre o g
TR H B S 2
(3) aTFHIHIUT (Oxidation) — 30 gicfiam
SIS, AR 7 SR W RR WRie W o TEfo®
vl ST @& WO H Wad S U i, T
vd gfias Vewlela - Sanre g9rd &) Ug
fafey =1 ewrErat # fve T & fow & ol €
(i) TrrfAE TepiEia ATaIEeT 5T UeeeTgs amrdT &
ST oM offalign SieY FrEifeaied e g 2|
AT # w9 Hee uE e 2
CH;— CH,— OH 101, CH,— CHO 19, CH,— COOH
v (19) e QIAIEE e
(ii) fedrae vewiala sifediavor grT e td arg §
FHEFITE 3T I 2 | BT UF Uehlalel § e
T WA A BT € T 317 H 1 T e BH
BT O €| ®ieH &1 ATFdBRer aiki® (Popoff’s)
ﬁuﬂ'ﬁm%aarﬁ—ﬁ—mwmﬁ@

0
vEal & R 3R &1EE U] &9 8
CH,~CHp_ . 0] . (1
CH—OH—> CHy— CH,~ C—CH; —> 2CH;— COOH
CH, (”) TIIED A
-zl (2°)

qﬁ?ﬂL =

(8]
>CH OHLD(H C CH, LZD(I-[ COOH + HCOOH

CH, 5 @’rﬁ?ﬁﬁ ﬁm?ﬁ
ri—2—aie Sre

(iii) GeTrrep Ueeprefer o | Rerfa # aifediepor et
BT & T 79 F1e W -OH 998 ST 831 § 99
R aifafientor 2 BTSger wA] 98 2 | wafe faftne
Rerfer 3 @ Afwen digd R teai=, @ieE wd arg
3TFET ST € | IS UG 3t # BT Y e B B
gl

CH, CH,
I It SEEEE I
CH,—C— OH ———— X XXX > CH;—C
| —H,0 frffiazo 1]
CH, CH,
2—Hre W



[0]
—>» (CH—~C-—CH, + HCOOH
AT BEHES 3 1 2

0
Y= AEE I
(C-3) (C-1)

(0]
19, cH,—coon - HeooH

CFIEE o AdAIgE o
(C-2) (C-1)
() goirwid afifrar (Haloform Reaction) — O
UepiEla o CH3—C|“H— HE BT 8, ARG DI

OH
sufterfa # gaieq 9§ afafear v 2w aard €|
S —

2HC 3¢l
CH~CH~OH + cl, 22 cy~c-n 'SH—C?

; Il -3HC
(CRIE o
were
col—c—H X0, cney,
o

HCOONa

g

FelNe

afe arfafdear smas$E @ NaOH @& W12y &7 W af diel

AT T e ITATSIBIH IraT ¥ N 59 ESIeiH

T (Iodoform Test) AT ImSIwiH afafsar i
FEd £ |

CH;—CH—CH, + 41, + 6NaOH — CHI; + CH;COONa + 5Nal + SH;0
tlm mrirEIsd

11.25 B (chaldl B AGEITS A If2Aiq
IqYRT —

(1) #Ta (CH,OH) — 3% W@ SUAi 4 & —
(i) ¥, @, awn, awen, Seperge enfe Swn #
THHT IUANT faemes & wu § fHar omer 21

(i) ¥91%, wnfied, gy anfe @ i #)

(iii) BHfceEEs, Biffe e, Al dfofaee anfe
ATt & o #|

(iv) emErge et 4 ufafzw (Antifreeze) G
#|

(v) CHIE &1 Tafadd’ (Denatured) & H | QT
# 1% CH,OH fireim w2 718 ¥ oivg 721 ean 21 50
‘faga RURT’ (Denatured Spirit) Tad £ |

(2) eTer (CH,CH,0H) — 9 U@ Sl =
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$.
(1) Uve, aifer, 7iie, Jewy, AT 3nfe ueref & ferw
faemas & w9 H|
(i) FARIBMHE, FTATSHRE, THefceags, $or anfg &3
Tt @ Ao #|
(iii) SITOTERIT, UW[H, WITET, TR |IgT s & A
7
(iv) ‘UTR UedlEle (QIFTe 4+ d=aid + Ugler) @ w9 H
Hiew $0F @ 9 H|
(v) P2 UHR P A anfg & Fmio #|
(vi) TEIfhe @ ®U # dR S anfx #)
(vii) FafRe o/ T W anfe & €9 @ w0 H|
(viii) gferfl (Antiseptic) vd fomifama (Sterlising
Agent) & ®T |
(ix) g H‘fﬁ o gfeeror (Preservation) H SHGT YA
Topam e &1
(3) uRrehw vens@ia (?Ilz_ OH) — §9d YW

CH,— OH
ST e E -
(i) warferd aeAl @ Yfeyew § ufafed (Antifrecze)
TeTl & WU H HH MM B
(ii) OfeT® (Preservative) a1 @ 9 H|
(iii) TE® @ w9 #|
(iv) 1, 4—=T3ifrE faamas @ fmfor 7

0

G S
(IHZ_ R H—O—(IZH2 H,80, T H;PO, LI‘HZ (THI
+ —_—

CH,— OH H—0-CH, A CH, CH,
-H,0 o
1, 4—STZATERIT

(v) SOeiA (F8a®) o FEr # $19 omar 21 SO
U U & Uicliueey & e worqa Y91 8 & o
@Sl a9 # wgad fhy @ 8

CH,— CH — CH,
(4)ﬁtﬂaﬁﬂmﬁavﬁ?l(l I I )—

OH OH OH

TS T SUEE e § —

(i) 3MEANTET (Hygroscopic) 0 & HR Fawsia
@1 Ui wfdT wiu, Touve, Ared wemEEl
(Cosmetic) S P, G M, AT #im, fafufes
anfe, ~Rfthet 7, Ber SaT anfs 9 TeRE & w7 |
BT & |

(ii) offwfer fefor F S AR, Fawemiw g




are amfe ¥ |

(iil) TRIRHA (Antifreeze) & ©T # &R f¥ges 7|
(iv) Tegifferaer (Foreds gegee) & S0 4 SR
(v fawpied) & fFmior § & aar 2|

(v) wie®, $HEM W e & i 7

(vi) Biffe ar, UfeTer e ralel, Tbiel anfa & i
¥

(vit) 9rer Eﬂﬁiﬁ @ URReT® (Preservative) 3R HERd
T BT H|

(viii) ¥1&® (Lubricant) & WU H 19 ATl 2 |

11.3 2R (Ether) —

FoR T WM A C H,, .0 B 8 | W&l n a1
A "Wed 1§ SAIET BidT € | 22 offewied & i
3R 71 Ufehd A9 IS BId & | $2R & WhR & 8l o—
(1) anfie foR T WRa for — Tfe eifefoE @ <=
HATSTepaet @ T WA Ufebe W A1 URE FE
g dl 92 wid e @ed 21 O -

R-0-R ) Ar—O—Ar

R = Ufewa 9qg Ar = tRel 9
(2) srawfia ger AT ¥ dom — affefioE @ i
Haraare U & - Ufewa agg a1 e 9
TS B o1 9 e ger wEd £
R-O-R'" T Ar-O-Ar' I R-0O-Ar
o) @I Uedhlerd @I UARIESISS I dad & | Veplala
@ < 3Rl & s W e & Uds 319 &1 fAeTu 2l
2 qer ger o i gar 2

11.3.1 ATHOYYT (Nomenclature) — 9HMHW gT
faferr € —

(1) wFm= AW gl @ w9 umfo — s9 ugfa #
ffedTe O 2 Ufewa wqg & M # dor o fean
SireT 2 | Ay <1 e wHg wHE € o yders | 218
T AT ® | A 2o # Ufehd WiE &1 A
JUIHTAT @ HH | forear o g1 9 -

CH,-0—CH, EIELIRCIERN
CH,-0-CH,-CH, ufdrer #fdrer o
CH,-0-CH=CH, Afrer argfrer $em
CH,—~CH,-0—CH,—CH, EENREIEDH

CH,-CH,-O-CH,-CH,—CH, tf¥ra mifte $or
C.H,~0-CH, #forer wiver ger (Tfie)
C H.-0-CH,-CH, ufdrer Bt o (Wiveh)
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(2) TUPAC ugfay — 2R & IUPAC AT ‘Uehiddl
jyi (Alkox_\'Alkanc)ﬁfﬂ%\ Sﬁ?ﬂﬁﬁqwfﬁ
BIT Ufedhe WYE & |1 T ST € qAT IY Yo e
P81 WAl 2 | Vedbiad] 227 &1 Yder= &iam 8| ol —

CH,+0 — CH;! Hoiferdy Ho
CH,— CH,* Helfadt vore
CH,— CH,— CH,+ CH, | veifedl =
CH,

>cH—0-CH 2 deiferd) s
CH,

CH,-CH,-0-C.H, Tefferdl dali=
CH, -0-CH, Hoifarll ot
11.3.2 wHife® o7 —

(1) Sr=APreT vd SIsufdel SoR W & it e go
A B €1 Y AR T arel B B |

(2) SR ST ¥ BB B § o UM W O 2|

(3) fraR goRr arcawa arweiiel Ud sad-eier g 2
gl

(4) faoraar (Solubility) — $2% Wil H 36" faeraefier
BRI & wafes Fde femre S =i, FeRmpH
anfe ¥ srenfie faaaeia 21 $or WY 9ga 3o
FfE ama® €| & gad 89 & SR u &
T HGel J=IIETIE H—a=T 8] g7l 37T uril 4
arcy faeraeiiel €1 sEaRe $or (Freew 2eR)
ol # g ST # |

§>0———H—O—H T SIS H-aae]
(5) FEUIEH — 3] AN & TG B W F2R FHT
FIIE U1 d@dl 2| 2N BT FaUie HHEUA!
UGHIETA! 3 10T &4 81T & Wi 22 H STRRId
H—3Ta=] -8l 9997 | $2) &1 Fa2id |a 3]
MR arer YeaAl ¥ feri—oad # | ore gdear &
PIRV] RIS H—arma= =8 971 2 |
TTEUle oR P F@REIE 307.6 K BT € 3
THY & A W I8 g9 FaT 2|
R # T[T & Mol (Dipole Moment) BT
2| Seri @ fega amegei 113D W 115 DE@r 8|
Tt ue fega smgyl ST FaHlE 9o § WEHd
AET BIAT & Fifdy I8 3req 7137 4 &Il © |




RN
=
R
(6) Zert # AfaRiIoT TR sp* HaHOT AR # BT &
forast wnfafy aqeraaa (Tetrahedral) 811 21
3o & IR sp’® AHRT FeTh! § U 2T sp’ TIFH
Ufeard W98 @ Ble & sp® HHla dere § arfaend=
T spi-sp’ I A & | AR & U9 <Al
FETD! # UAT ¥ TPID! goidg = 9 Jea] & | 82)
H C-0-C &% P 110° BT & |

A.11024
R R

11.3.3 TrErEfYS o7 — $or aga g 9 &9 i
2Aifires g1 & | Serir sifadior uRATY] &1 IS uRHTY
AT =T W & FifE T8 RG, AfFHeRS, Erad
e usren @ wiq g <Edl £ 3R 9N WhN &
sfaferard <ar & —

(a1) UfcpeT g T MR ST |

(@) dordr affefiorT &t aifafiad |

(@) C-0 2rE=T fawgvs & SRl fAfda |

(&) ar arfafsrang |

(@) e wiE B ultrens afafpag —

(1) ErorhimYer — 3iER # 293 K W R a1 g
W b P So elloilgd 2R dATd § | i
OL—TE TLATY] T HAT Bl |

Clly—=Cll,—0O—CIl,—CII Slet s Clly— ClI—=0=—CIl,— CII
SRR 1 .5 N S,
e P 03K —Hal T g2
Cl
Cly 3R A
CH;—CH —O0—=CH — CH,
293K -IICI | |

cl cl
o, o' —eg delil €%yt der

T & were @ SuRefd # R @ Wi EEseE

TRATY] AR BT IRl SISufre SR g & |

CH,EH, - 0-6H,CH, + 10cl, BT,
CCl, - CCl, -0 ~-CCL,CCL, + 10HCI
TWaART SEURE 2/
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(2) 8 (Combustion) — $21¥ arefie Saereficr

%d BN & | Sfei+ W fawple &l & qen Serar €0, @

H,O a7 | oTd: 22 P Sarell ¥ g3 T arey |
C.H,-0-C,H, + 60, » 4C0, + 5H,0

(@) Serfia it &1 afafeang — affeiio W= a7
U] Serag = A7 SUNUT 81 @ P I8 o9 NG
FH TNE WIER Bl & qAT AW FdAl B |
SuHEHATSd Al g1 8 |

(1) argevsetta sifefio @ afafear — gk @1
AIATSA H AT Ble W T8 Siaiior &1 srawmor
TG UNIFAISS T qal & | STl B WihAr ey
Ty ERiT wEdt 21 o 919 $2R FT A9 FA E A
goR aIfto B Wl € Ud WTAEs a9 O g1 U8
feremie & wrer faafed srar 21

2C,Hs—0— CyHs + 05— 2C;Hs—0 — C,H;

(@]
TISURE WRiwTss
do% TF WY T arRAvSeiE SifeiTe (FmE W
WEAT @) WP § @ d SESRaES S8 R
FoR (1—velierdl UeF EEgIIRIeTES) &4 ST & |

o T 0—0—H
kil
2C;Hs—0—C>Hs + 0 —— CH,—CH—0—CH,—CH,

SEURE doR RS aHSS
For ¥ Suflerd WRITHSS 1 TR 4 ThR FT Had
§_
Riags + B Hewe + YRR argeREe
&N elel ¥ Fe (CNS),
gfg TiigwEs Sufer & O 99 3 %1 & a9 :
(i) 9T H,SO, @& W11 3T &Y 8 3ierdn
(il) Y A F WA AMFT P B |
goR | e W H Cu,0 firem feam S < widwrgs
BT a1 BT ol HebdT 2 |
(2) ¥@vT 99T — ©UE G Wi U9 ABEE AT
HC1. HBr. H,SO, 2Nf% # g ¥ sifawifrm g
T B |

@\ 0
C,Hs—O —C,Hs + 1ICI —> ((CgHjjz()H) Cl

(av=m) 15Ul
ST RS



-5 @ <)
CHs - O — CHs + H, 80— |CHs — q — C;H;s [HSO,
(aven) u
Sreudrer sffedify
EISRIAA Wohe

(3) SuwEHaa® AfTHl &1 FEfvT — T4 ard I
BF.. AICL. RMgX 2nf2 & Wiy $eR Suaswareid
ﬂ?}_g_o«[a?lﬁgl

CH -0 -CHs+BFs —> GH;

-0-CH;

)

BF,
TRACETIRES $2NT

R
Y
CHs - 0 CH;s + RMgX————B ‘/
(C:Hs )20/ \

Eﬁ?ﬂﬂ@ﬁ?ﬁ%@émaﬂﬂ'ﬂﬁ
TR PR B fF TR AMEIE B 2R F T@r WK &
i MR ifieds 2R & sifaled sm @ fFaee
|Yel ¥ fopar @w oiar 2 | $2) ¥ us W [ grr
TS B O B

O(C:Hs )

(®) C-0 sme fagves & sror affpag —
(1) 511 sTqER — el a1 9 H,S0, & W2y Sarer R

SO STl 31U &) Uedplale a9Td & |
49 H,S0,
C,Hs—0—C,Hs + H,0 ——>3 2C,H;0H

(2) W= H,SO, @1 sffhar — 898 @ H.S0, ©

1T SHRIFE aeT a9 & | Jafe T4 H,S0, & |

ForT SIfAfERaT T Ufewel BTEgIoM Aehe Ud Uedlald

I E |

C.H,-0-C,H; +H.S0, —— C.H.0H + C,H,HSO,
(%)

(3) Eeior arlt @ arffar —

foparefierar @1 %9 : HI > HBr > HCI

(i) 7 wremw # afifrar — 2R @1 BN vl &

| T N € gcliod el @ 2 Hid &M H emd

g qorr Ufewmd gargs &1 Mo g 2

H+
i A
CH; + O+ CH; —> 2C;HI+ H;,0
L
1%1«1
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H-Br
s+}
C;H; .0 CH;
+I

Br-,LH

3R ©d HI & Mg & siffaen wifea mmofas difiet
¥ Heffawd) qom vadfedl) wqgi @1 ufwos & # am
amdft 81 59 Rmier fafr (Ziesel's Method) @& 2 |
(ii) ove wEems § afafear — oM@ sl &1 Uh
HicT T 3T & T Ufedhel ETSS UG Ueblaiel @l
foator 2T 21

H41

+ l
CH;~CH;~ O + CH,~ CH, =2 CH,~CH,OH + CH;~CHy-1

ﬁﬁ%éwﬁﬁéﬁ%@mmﬁéﬁ%ﬁw
H ST B |

aA
—> C,HsBr+ CH;Br + H;O

H+1
&

e

CH;- CH;-—O CH3 _> CH;—CH;-0OH + CH;l
o)

@) pCl, & wra afafear — for T PCL & WU
ifaferr ova Ufewrd FaIRISS T9TAT B |

CH; -CH, -‘Fo —""CH, CH; ,
: — 5 2CH;—CH, - Cl +POCh

Cl—!—P'-’t—CI

Cl Cl Ci
(5) 3ret o=l & W afAfshar — fofa AICL,
ZnCl, @ suferfa #§ Ydfew soivEe @1 tdfew
UHRIEEES @ €er ¥ fhar e W g g Ufewe
ERIECE LR

[Enc
C,Hs—O—C,Hs + Cl1—C—CH, AlCl3/ZnCl,
g
CyHs—Cl + CH;—C—0—C,H;
ot FeNTES (IZIt
Uit gage
0

o
Calls—0 = Oyt + 127 > 0—9 5 2CH,~C— 0 - Calls
cH,=C AICI,/ZnCl,
e TdETE
Q{ o Q oleRles



(8 e & aw afafrag -
(1) siiefreer — wga sifefioRe 2R & ara #
aifaFa B9 < |
K,Cr,04

ape Ul &
CaHs—0—Catls =M% 5 creno 120 2 cHyc00H
(2) Frofefieeor — g dor & 9191 #1633 K W ALO,
(Cregfa) TR wanfEe fobam @ 2 1 So fwteliaa Bley
UGDhH F91 2 |
C,H,-0-C,H, —%E , 5 CH, =CH, +H,0
(3) @ AFIEiTEETES @ JAfAfHAT — BF, @1 Iufefa
H 423 K W $2) CO ¥ 31f¥ferar & e a0 & |
C;H5—0—C;Hs + CO _BEs C,H; _ﬁ_ 0 — C,H;

423 K
500 atm

0
MDER Bl
(a) srgas — ga s qen wifeam & Wi g
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12.1.1 wHifos T (Physical Properties) — WM
T TR GIHCSEES U TIal ol TIevT e gad 19 &
St otetr 3 sl gerTeiiel 21 39 vl v YIHddD
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fafee arm

LT o

T AT HrElfaated i faTH COOH 97 H
TeHTy A7 T Ufede R W ST 81, Uedhisd o
(Alkanoic Acid) B & | 39 4l @1 f&ea wew
Wiifew spa (CH,COOH) € W -COOH W ™
AR (-CH,) 98 e 0% HTsl 8rel &
0 0
I +CH
—C—0H

Sl [P CH;—E—OH
prafaafee g offes ape
Udifes st WA Bl 9 € Rwe @ qe
AT F WY H TG 8 | $HDT ITUPAC AT UHTSH vt
(Ethanoic Acid) @21 |¥==T fr=fafiaa & —

III :ﬁ:
H—?—C—Q—H
H

12.2.1 W@ IO (Physical Properties) — T8 WIEH,
eor R @1 = a1 HeR@ (Corrosive) §4 & |
wHifew e @ SuRefy @ oro & fRe § dew
T ATl B | ST TeliE 2895 K @ g@eiid 391
K 2| g% a Fola tifes e o smawen § 96 &
WA WA BT € SNl g9 Telfirrel WHifed el
(Glacial Acetic Acid) 41 #&d €| 78 W@ # Wer
el W HIY BIAT § | 9% e, Uedlelal d $2¥ # faoa €
12.2.2 EaEfT® T (Chemical Properties) —
vHife® 3 @ e sifafraet @ Frefoiag
Aanil H faded wx wahd § —

(@) 0-H ame=r fage= @t aififraw (srefia H &
arfafaam)

(@) C-OH ara= fagerm &1 AfAfhay (FEsiadl 998
@ Al o)

(1) TrETTe WqE BT AR |
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(=) wwpel wraifarafers wqg ((COOH) @) sifafiard |
(@) e wgg @1 sifafand |

(®) O-H ae=a fage ot aifufpag (3reia H &t
fHfHang) —

(i) emgei & | — UHifesd o yad fega g
Tq S Na, Al Zn 3% 3 arfafisa ava tdice aaor
AT & T BIgg Jad il 2|

2CH,COOH + 2Na — 2CH,CHOONa + H, T
(i) &t & wreT — UHifed aret ofd H mafid giew
CH.COO (Ufiee amae) a H' &F1F <1 & 3 eTRa!
@ AT AT FTRT UHIce @av aemT | |

CH,COOH + NaOH—3 CH;COONa + H.0
il s E

CH;COOH + NaHCO3 = CH3COONa + H,0 + €Ot
—+

2CH;COOH + NayCO3 —> 2CH3COONa + HaO + CO,t

e — =T HT H' 3 NaHCO, a1 Na,CO, &

FUTIH HCO, I €O 8 wgdd gier aEifAe

3l H,CO, 971a1 2 Wi arefia wregs ¥ gefed giae

CO, T H.O &l &1

(@) C-OH 3me= fagas = fafrag (ssgiad
WE & ufawmud 31) — 349 sifufsrert | v & -
OH W &1 HRRRITTA BT 37l ea= A1 a7 & |
(1) PCl, PCL, AT SOCI, & W — UHeEd
BIEHRY Ul TS, BIHRY CRaaNss 1 AR
TS (SOCL,) & e afifkn e tiifee wirigs
T €1 g9 fafEmei # -OH wE @1 -Cl §R/1
FRTeITT B 2 |
CH,COOH + PCI, — CH,COCI + POCI, + HCI

3CH,COOH + PCl, — 3CH.,COCI + H,PO,
CH,COO0H +S0Cl, - CH,COCI + 80, T+ HCIT

arnfre ufafew

FIREE — FANSS
(2) TeedIEHRvr (Esterification) — UiIfe® arved &f
Ufdrer Ceeplelel & Wiel Wiws H,SO, @1 Sufterfa & 4
Y W el SRfY Y T arar e wrew (@R
tiice) a e avar 2 | I8 aiffrer wRefidRer dEand
| UET 37T BT -OH W C,H,-0- Wg BT wfrerfid
g 2 |



CH,—CLOH + H1OCH; T=—208
Wifes sret RIS Towigld
i
C'HJ_ C— OCzHS + H20
NPEREI R (s er)
(att ST )
e — 9 IfafFa § W H S0, SoR® d foiciars
<El & ®U H Brf ar 2
(3) frofeideor (Dehydration) — VIR e &t
freteliem® o9 PO, a1 9 H,SO, ®1 suftefy #
T e W QiR d TR S # | T A & Q)
gt # 9 U 3] Wl @1 Fperar 2| g arffpar #
%1 @ -OH g @1 CH,COO0" §RT Ui B & |

i i
CH3—=CHOH] po, CH—C_
+ 1= 0 + 1,0
CH;—C—OHi CH3;—C~
I I
0 0
Qﬁ F 3 Qﬁ P QHE ES|ES

(4) seifom (NH,) & amr — tHifes s/a @ alRe
STATTAT & 91y SrfafesaT § a1 S| UHiee oaol &l
T T W IRCHES 9901 € 3R oI 3 U o] e
AT € | FET 3% @ -OH WiE &7 -NH, 5T #fvends
g 8| wieurss @l fsfeiers PO, @ Sufterfy #
W T B uR g 3] H,0 &1 Fed WM @ Al
WRMAIES WTaT 27T & |

o A
CH;COOH + NH; — CH;COONH, —>
= H;

sETRE Wiee

P,05
CH;CONH, —=2-5 CH4CN + H,0

() wEifea wqE @ afufpad — ora & FEifae
WE (>C=0) @ ffbar # aper @1 s #1
TAfeE AR @ suEEd S fifw vegfifim
BES1Ss (LiAIH,) a1 ST8aRA (BH,) SRT A9=a &
TR Qe WIS B 2 |
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(i) LiAlH /32
CH;COQH + 4H 6D

Wiifes amer

CH3CH,OH + H,0
OB

(=) vt FEifFafas wE (COOH) &t arffrang
— &1 fwfpast # sl & -COOH ¥ig @1 CO, AT
FEHC a9 & w0 ¥ v 2@ 8 —

(i) fawmEifaaciar — tHfe® ara & HAifead aau
Pl Hrel @159 (NaOH + CaO @7 3 : 1 3UTd) & W72
TH B T HAT I E

CH,COONa + NaOH —““2 CH, + Na,CO,
WHifgTw (Hce H2H

(ii) Diea @1 A ATESHT HelwT — Tfew
@ WITSAA AT IS aavii & A% Sield faees &1
g JAUHed B W UAlS W UH g CO, 19 Had
BT & @ dolTs W H, T Had gRil € | I8 e
Pred HRAYT FEAT T |

CH;/COOiNa —— "
P+ + 2H—OH L}
CH;iCOOiNa
CH;
| = 2C02 + 2NaOH + Hﬂ\
o e
S
IS W =
fepafafer
2CH;COONa = 2CH,C0O0 + 2Na
W8 Wi 2CH,C00™ — 2¢° — 2CH,C00°
Had TP

2CH;CO00" —> 2CH; + 2C0,

CH; + CH; —> CH3;—CHj,
HUls W :
2Na + 2H-OH — 2NaOH + H,

2Na* + 2¢” — 2Na

(iii) gt afafEar — ffeeR Weiice (CH,CO0Ag)
BT HIE- ST FARES H e e aMiH STaw? T
U AT O FdT 21 59 arfafEar # e @
TR g FHME gR1 fawenfia g 8 o a8
faeratforaeieeur ardiavor arfafosar €|

CH,CO0Ag +Br—Br — =25 CH, - Br+ AgBr + CO,

ey wdiee EILIRCDE]



(iv) fae sfafpar — @ H.SO, @ Sufefy ¥
mﬁmmmﬂaﬁﬁmmﬁ%
WS (CH,NH,) 9971 2, 39 f¥9e arfafer sed £

% 11,50,
CH,COOH + HN,————> CH,NH, + N, + CO,

T

wWifes  eEglgs HI T

o
(v) dfewm Wiee &1 UF A & W e
T BT 8
CHsICO0.

3iC( _>Ca i ik CH;COCH; + CaCO,

CH;CO0” e
e YRee
(vi) Bfewm e + Sficwm wife @ s &1 g
T P W YFHEfeseTss ure BTl €|

0]

CILIEOO OC-H 1% 5
L Dea+ L‘u<0;c i IRy 5 C1,-C-H + 2CaC0;
CHsco0 B irfeeeEs

O
dfemm Wit dfewm oife

(@) “fe v @ wirem @ awor aififrag—
THife® areT B arey A # ol BrEpNy @1 Sufterfy
LRG| 1 e B e | 1 G O e
FARM FRT ARG Sy THaan, SEadn aie

3T H TR UHIfc® 3T 91§ |
(l’HzCOOH + cl—cl T—J> CH,COOH
ol
Q?f' b I AT UHifed s
% CHCL,COOH % CC1,CO0H
STEeIR _ TR
Qﬁ TH I Qé TE I

12.2.3 SYANT (Uses) —

1. Pfzm R & fsior )
WERTEIT ¥ rfHE @ B H |

WS & Whed "l

wET (ke e, WieH, el & fmir #)
@ foafor #)

6. WUST SN H IS &q

ooa wo
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7. ©fs ¢gr teiiee e # ot ud aifafiane &)

8. TofIRrer vHifew aret &1 Suan faerae @ wu §
o wmar 2

9. P H TP IUINT WIUAAR AN (Herbicide)
@ wU ¥ i o 2|

e —

1. gad foma ot e el 2

2. forewr ofieror : g1 ey faerE S ey
BT AT DY AT 2|

3. Oifegsw qsHEEe he - vdifed ara #
NaHCO, &1 Sicfia faas siem W §1g gagaree
@ W1 CO, 9 feperci & | 78 -COOH WE &1
e & |

4. U¥EX Q9@ : AT & vifed sl W fieaw
HY g8 Wrg H,S0, &1 STed? T4 $ W gRre
THET (W) T @ HRO Bl o ST T 3T
2

5. SerdF ®Re FeiNEs wher - iAifes s §
e BRE FaRES (FeCl,) e & ¢o 98
el U faerd= @1 T vl 8 Wi 8 |

12.3 FARIBIH (Chloroform) (CHCI,)
Uehd & TP AT IAMd E™gio URATRI &1

Il e § Eeflol UeHTRIT 19T HierRnue e oY

et Afirel B Vepa B Ao FeaT FEd 8 |

T gea Aiffel # Suferd gara TRATRt @7

W U, &1, WA AT S B 0 9% AFl, S’§ Al

gifaedrer (g1s, S5 anfe) ea=i # fawfoe firar s

Hapam & |

MWW:

CH.X CH.-X

Afore derge Ufda 2arss

78 X =Cl. Br. |

13 BT e :
CH, (IZHZ—X
X |
CH,-X, SH-X, CH,—X
HATE MRS P TGN
ERIESS FoEs IR
TIg BleM qed : W & gIEEde STl @
TETBIH T8l AW 8 | WA g3 : CHX,
CHCI, CHBr, CHI,

R aEw e



3 CH, #8 & oi H wrarpii o1 ufaven=
A TN oRl BRI @R uR AT A B FERIBH
(ET% FARME) HEd §| FARGHE B @l 1831 H
ST (Leibig) = &1 off | saReM & Fredas o
(Aneasthatic Properties) CakCI] - 1848 ¥ Ry
(Simpson) 5T @1 &7 | $H&T IUPAC -TH TT5 TIRT #29
(lll
H—(ll—Cl 2
Cl

(Trichloromethane) T2 |9

12.3.1 W@ 07T (Physical Properties) — FARGH
e, fafine AT W aren ga €| o7 W ey aifaery
for=g Vewlala @ Ser # facry € | 98 w9 e, a9, 9
anfe @ o faomae @ ot o 81 98 o 9 9
€| NPT GO 334 K 8 | SHa! a9 W a1 Ha
B Ol & | 98 A iR § ang #§ 72 Stera @
Tormg ST ey Y FoAferd @Y Uv &Y N @ e
@ 1 werdl B |

1232 IWEAMS T (Chemical Properties) —
(1) SifEHIHYOT (Oxidation) — aTY d WP H Hal
BIS TR T8 -4 sifadigd Siax [qurad i Bl
(Tatfer TeNTgs) ST 2|
Cl
H—(lj—CI + 140,
Cll‘\/

CIEL I C o r—

Cl
—_— 0=C< + HCI
Cl

EFaEint
i & g
2 CHCl; + 0, =————> 2COCl, + 2 HCI
THII

AT TARTHH T 3 ATEEIT B AF B
fore &9 e R A e O @ dadi # 9@ a@ e
TEHTE P AT PR AT & | T THE FORBEH BT
g q HHTE W WD Fe Al 7 | FARBE B AR
e FRieTT e @ o1y 3w 2% VeIHTe ey e
T 2 Wl e AT A a1 BiRelE W i @
uftrer @raie a=rar € St fasa 98t g
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OC,H;

— 0=c< +2 HCI
0C.H;s

9Rre wrle
FARIBTH B Ygam @ oid — G FARwd e
TET (AgNO,) faee & waq smem =& < 2|
e 2reE FARGH [FeaR FeREs (AgCl) &1 wad
AT AT B
PR S FARBIA | SEFAHRT fha  Iea=
HC1. AgNO, ¥ aiffebar & AgCl &=rar €|

TH—0C,H;

PCl H—OC,H;s

eI
2 CHC[3 +: Oy =D ) COC]Z + 2 HCI
AgNO, + HCl — AgCl(s) + HNO,
YO AT

(2) s9vgas (Reduction) —
(i) FAREH g1 vifore fadam # e 9 ssgadiRe
3T BINT 3TTTRF BRI TR STSael R a7dl € |
CHCl, + 2H —2tfdiEmel , CH.Cl, + HCI
A FaNES

(ii) FARIDH BT AT TIEIS T T B §RT HE TR
HH 7T © |

CHCl, + 6 H —2H0F ¢y, 4 3HCI
(3) FARM@IOT (Chlorination) — J[F & U&Te &
SUfterfe # FIRm FrE o R & e 28T
FARISE 701 &1 59 fhar # FaRwi &1 H T
C1 gz g1 wferenfad &1 S 2 |

Cll Cl
H-%—Cll—C] +o1dop LYHEN, Cl—C—Cl + HCl

Cl Cll
(4) @R (Nitration) — SRIBH U= W HNO,
Il @I IR P IR ARSI RGBT a9ar 2 oy
FARMIR (Chloropicrin) PET & | SHHT STANT I
o fatell I & WO A T FEAET (insecticide) T
wy # o S 21

Qil Cl
C1=C-H § HOINO, —» €1-€-NO, +15:0

Cl Argfed st Cl

TR

(5) foeax 9of & wT — FaR®H 3 e Jof &
1T T Fe1 qR UHIeel ™ I gl & |




H—C<C1 +6Ag + ClI=>C—H — H—C=C—H + 6 AgCl

CI C i UATE
(G)WST'-WIET'[(H\(Ilol\Sls) FARMBTH BN Tae
&R 99 NaOH a1 KOH @ | STeid a1 Uehlaifold
fareTam & v SaTa W el STEfed Biee Wifeaw A
yrefRrm wife g4 2

.Cl NaoH
H—C<-Cl + NalOll — H—C&
ol Naonr o€
Ny o —
[EETEIFES
0
+
- u-cZ_, N;’[Og H—g—?Na
- wifsas wide
wrgut sifafamar —
CHCI, + 4NaOH —> HCOONa + 3NaCl + 2H,0
FARIBIH wifgas wide

fpafafe — e19 (Hine) 51 F=ferfRaa fharfafer swanfaa
BT Tl SHFART AR (815 TR D) T JDT
e gl 81 39 o-faee fraraf wed 2|
H—C<g:+()fl‘=‘:ECll + 11,0

s o C<U 2N Heo; + 20T +1,0
.C<<(:\]I .C<CI + Cl
(7) oiffar o= af¥fpar o snsErarAES we
(Carbylamine Reaction or Isocyanide Test) —
FARGE @ tfersfead o1 Wifes mufie v g
veH{fere e TEElugs & |l T e o §
T At g gaa uenel SMEurTTES R P
T e B | B9 Sl o difder e sififsa
AT ATSATIATSS WR BEd & aul a8 sifafear
wrafie U gt FelRieTH @ aderor § aad 8l 2

C¢Hs—NH, + CHCI; + 3KOH (aq) s
el FARBHE
CsHs—N2C + 3KC1 + 3H,0
Giel AEHEEAES
(afer grfwer 7w wamd)
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C,Hs-NH, + CHCI; + 3KOH (aq) 2>
o W TR

C,yHs—NZ2C + 3KCl + 3H,0

Tfere SRS S

(erfer grfer gaw Tamed)
(8) wrgw—Aa afufFar (Reimer-Tiemann
Reaction) — G4 F@RIBIH & BiHTd don difead
FEgiaass @ WY T fHar ST & @ -CHO WiE
T qorg @1 sifert fRerfd ™ wae @R omar € ek

Aferdfessrss aar 8|

OH OH

CHO
- CHCl; + 3NaOH —> +3NaCl + 2H,0
LHEIE | dferiifesess
ifeeess
dre— sftufspar 7 7 8 9 femfafr 6 & W &
wegad! gl Cel, st &)

(9) v+ficts =& wrer afufFar (Reaction with
Acetone) — TG grefirm @ﬁ_ﬁ?ﬂi‘lﬁ@ (KOH)
1 guRerfy # vdfiem & wryr wufrg giey e
AT 2| I8 UF MGTORT AW & w0 W wa o
W £ |

% -8 kon
C O -CCl;

Qﬁmﬁaﬁ?ﬁw

12.3.3 99T (Uses) —

1. wErTITen ¥ affede & w0 H, e Br. I @
R TRIETOT H |
a1, 1, O, vee ofe & fAdrad @ W W)
STt FEfAE A SH FEA T FANRES,
FANTH, FelRIMTpT anfg @ o 7

4, YRR @I Y@ @l wEel @ (Anatomical
Specimens) P TRReTr |

5. B 99T A W (FARTBO + $2R) & ST e
fora (Surgery) ® feaas @ wu # fasan Smar en
v & TR ST & IR0 STAd el B & |

6. @ieAEE © W H|

7. UISHATE a9 #|

qfieror (Tests) —




1a

efyefis - ofells (C HNH,) e uidfiraw
BRSIAAES (VIHIferd) BT Al TH &R u” a1fa
giergad wie engwiwrgage garar 2|
(erzHTHTEATSS UdEw)

BT whe : FARWA B BiAT sfteTe @
T T S TR Cu,0 T TS Bl ellel—931
37aETT 3ATe 2 |

BT : BT faerae 3 Suiierd eR® aaRmh o
el ruafed FRG BT e T -CHO w98
FURe &M & PR BAT e Hs & Cu® &
JrTafid &Y o 2|

0 0
- o _
H-=C—-0 + 2Cu0 — HO—C—-0 + Cuy0
(F.R) AT
BT

wrifesETEs Vol #vft &1 Mo Wew © A%
AR @9 T 9 & | S9E 40% faers widfer
FHEATAT B |

THCSEEE W 2, 4-SEAECIHH EEgHA &
arfaforn @ gv et a1 AR S @ ardeld T
2l 2 | ug afafdsa sreife weg o Sufterfy &
TRYETT 8 |

e TERT T HIeHT T UfeSelEs & &, BIcH
T2 o0 o UfeseEs @ weE # fave @ H
W B 2 |

wiifeeege W i @ afafFm ¥ gRigitE
(7 AT i) qorr 9 e @1 SuieIfd § Bl
& T I ¥ dFeTse wiied o 26 8 |
(Gre® W arfafera)

Jemwiifeseme (FRales), i wiifesess,
wiiféssIss & dged & Wl Sy 3raverr ¥ g & |
wrifesEEs & SR SERe R giferal
T #, TEST ST H, T T IEMOATE &
w0 # fopar S 21

FrETHI®d (-COOH) WE Jaa dHEHE AE
wraifdafers s weard & vfifed aper @9
wraifaaferd, ATFdferd e SIEPAiddieId 3
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10.

11.

12,

13.

14.

15.

16.

17,

18.

7 fafe® e greaEifeafas s 21

wiifed aret W Rwa ST T ey 8, ufhfew
arre # wifegw agdEEe (NaHCO,) &1 Seii
farera= fesl wr =1 & Wi CO, i fFreerd 8,
5 -COOH Wi T WiHfa # fvg &1 e 2 |
UHife 3T W A F@rEs (SOCL), PCI,
a1 PC1, 1 ifafhar 9 wefee aelkigs, CH,COCI
A= H,SO, BT SURAf ¥, Uepreier @1 arfrfamm
# T (CH,COOR), P,0, BRI fofeliaxe &
tHifesd (ETEgES (CH,C0),0 ue & 8| 39
sifafaremaii # weifed s &1 -OH Wi wfavenfia
Bl 2|

3t wHee (CH,COONH,) &1 T & 18
tfidargs (CH,CONH,) wrwr &iar 8 oafs
Hfewm tdee (CH,C00),Ca FF T &% |
U T BIe € |

wiifed s @ @ wiwwwd o SufRerfa § @
It @ wanrer A e W st W 9 wE @
EERIT UTATY] T g7 afereenfie 2 S £
vHIfedr erel @1 e SUART wWIOdarErey
(Herbicide), P R Fmfor # ofEm v91 fmir
# ferar S 21

Yo @ Ueb I1 Sifeich BTSgIor IRAIIAT a1 deiloi
AR g AR @ R oura AfiE @
Vel @ weller &g ded g1 o — CHLX.
CH,—X

' . CHX,
CH,—X 3

WE B glgedl g (CHX,) 2d5H dedm
g1

TFARTBH BT A HNO, & 3ifafar g aarififs
(= N T PreArh) 921 TeH & W WEEd |
FANEH (e oimfdy) m & 2
SIS S TRV §RT T RIGTH & vgar &1
STl 21 U8 BT Afa@ds & | T B W)
Cu.O T STl 3T STl 2 |

TARIBH T TTeT TS, MSH S AfAfERT oI
Pifder WA bl | emaeRmRel (:CCly)
Fearerdl TS aeelt € | (o—faetae srfirdasm)
FARIBIH BT SUANT ey (Insecticide), Tﬁ
qre®marefl (Agriculture Pesticides) 919 @
facma® @ w0 # fhar orar 21




et 9w
aﬁﬁﬁmﬁ -
FHR @ MM W BHAfCSERS & -
(@) 9 @ =a
(W) o (@) g9 ¥ P =
frad T g1 UfesErgst of R @eEl # fng
o ST e § —
(a1) St arferada (@) 9= H,SO,
(@) the teEeEs (@) wratfeafers s

BrifesEES ®F 3T ¥ 3rfifirar &1 SaTe & —
(@) wrifesarss smifrar

(@) Eea—ARRiA—<gr WA (RIgiE)

@) whHfcseEs

() #iferer ¢

OH o on

CH,0H
@9 NaOH
+HCHO —» +

CH,0H
wz fafar waar & —
@) wre gAfd=ma
@) crew A srfafdar
(@) Sfromr arfafma
@ teeier we
9 wiifoeegs & 9Ifsyd gEsiedgs & qe
aferfena fomam Smar 2 o1 weFTe SN |ifsaw wide
e & | 7 AR dEe & —

(en) ufd= arfafimem (@) Ferorm arfafan
(@) e siferfar (®) YosTel WA
AT FARES & —

@) socl, @) s.Cl,

(| sO.Cl, (&) CISO.H

wiifes s @t e wmer aififzran e & Tifea
FARTSS AT T8l 2l & —

@) CHCI, @ soct,

@) PCl, (=) PCI,

LiAlH, 51 viife® st &1 fr1 # afvafeda fan
ST —

(@) we (@) wPra vemrEla
@) Wiefeserss (T) uferer TemETe
wfifed arar @ dfewad dau & g ardad ¥
WIS BT & —
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10.

11.

12.

13.

14.

15.

(@ e (@) wiefeeers

(@) o (2) wiife® CTeEgEs
CH,COOAg + Br, —1 5 CH, — Br + CO, + AgBr
g JfAfchar dEaTl & —

31) gHsIey it (@) Tl T
(@) Bt s () ®ies arfafaan
B fhad g8 SdieH @ & —

(@) viH @ @) A2 B

(®) e @ (@) 5 &

T @ SuRefa # Ay BN FARGE & f
it W fferfiad @ifiTe g9ar € -

(a1) wififer ToNIsS (@) Bt

(@) g1 FaRr vAife® 3 () Bifie 3
FARTEH & TF T BT edad & w9 & 7anT

T TR fha aieTor fhm e € —
(@1) AgNO, e (@) s CuCl
@) e arfimis (@) g fEi®

o Ufrels faermas & W Ueblell & Wl
#e IR KOH @ SuRefy § goRiwH & W
SRR Bl € T4 U BIaT gi-agad e
HTT BT & —

CN NC
@) @ @) @

CHO ccl
() @)

FARMGT & Rreaw ot & e 7 v W I
BT E —

(@) CH, @ co,
(®) CH, (%) CH,
sfeeT® v -

16.
17.

18.
19.

20.

HiAfcSETSS @ [UPAC AT Td |va- 93 ferfiag |
wiifesergs @1 PCL, ¥ Al & Scrg @1 ™
ferfg |
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2 NH,CONH, +H,C,0, — (H,NCONH, ),H,C,0,
T aifaufers i sifasiere
3T (3 3reETy)
(2) WieT IqEET — T A AT ERE & Wi Jarer T
T Oer avafed B O |

o 3
NHZ—ﬁ—NH2 +H0 —=> CO, + 2NH;
0

AT # e Uoled RUE (Urease) 91 gRaT
BT Wl ATESH Y qdl § | WA e FAE § Al
AT SR & 9% /it @ HRl 81 B 2 | arghvs
¥ farerm geH S Arsshieiad IR (Micrococus
Urease) T3 # faemm gfen &1 oie smafed @ava
I T AR # |

(3) TEEH v & Wi AT — gRAT AEEH T |
faafed gex N, i Haa e 2|

[N s
| —>2H:0+2N2+0=C<32
"NFO FratfE o
AgEd el (ereerTE)

(a) et anf @ wrer s —
Br, + 2NaOH — NaBr + NaBrO + H.O
H,NCONH, + 3NaOBr + 2NaOH —

N, + Na,CO; + 3NaBr + 3H,0
g9 fafer gm1 N, &1 3mard= Si0d &= gRAT 1 qEes
e e e 2
(5) udifecawor —

NH,CONH, + CH,COCI - NH.CONHCOCH , + HCI

wHifed AR (Rrs)

(6) =g grsSt @1 Ffor —

NH, HOOC POCI, NH—CO

+ | ——»0=C i

NH, " HooC -2H:0 <NH—C0

o e g
ardl (v 3 arer)

0=Cc<



NH, HOOC 20,Hs0OH NH—CO
o=cC 24 CH, ——=—0=C CH
<an IIOOC> 4 <XH—C(')> 2
A o Fellfra g

(afegRe )

gt

(7) widfecerse @ fpar —

an_ﬁ_¥H + (IZI‘H2—> H,NCONH—CH,—OH
O H o Aot gfiar
IR wiffeceRs

e, CH;~NHCONH—CH,

OH OIH
T3 Ai¥Ere gRa
S5 #freta e @ o) wER s Bitfesarss
YT @ STURM @ AT WO a8l ey AR g
gD T & e gRa-wiiftesss YR wEr o
=
IR & IuEEr —
(1) SR® & w9 H|
(2) ETNGAN s & WEHRS & B 7|
(3) wifcseTss IRAT AT a9 #|
(4) BTSROIA Aff@d® T2 TSS9 FE F)
(5) ETAM dRMw, Brem AWR, SR Reawe or
aftafert @ fAmfor #|

13.9 O U4 99T (Oils and Fats) —
froretar @ 5o a9 arelt & "9 gIE—UNeX udl
AT AT FEAT & | 36T Faawigs a1 faafia twes A
FEA & | T AT O D1 W@ Frefaied @ 93
ST WSfHa @1 o |a! & |
CH,0.COR!
(IIHO-CORZ 1 AT O &1 A G (Faerss)
(IJHZO-COR—"
IWRFT 9T F § R!ICO. RCO. R3CO
A 1 A= yeR @ Ve wiE 2 wad 21 gl A
THR & e H9E WAE B 91 ffawes ® W
fieravigs ®ad &1 aur a1 9o § i1 g & oferer
R IUR Bl a1 Feravss & A fawwss aed
219w —
CH,0.COC,7Hs
(I3HO-COC,7II35
éHZO-COCJH_;s

Feaafe geRere

(W q\h)
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CH;0. COC 7H3s
(I:Ho.coc._iug,
CH,0.COC,7Hs
59 UYPN O AT JHT IT@ ARl dEierd
At (g o) @ Fewwies B ) fowwges #
IUReIT BB W T A T I Freferad § —
#Hqw 3 ¢ C H, COOH (ufafes sre)
C,.H,.COOH (RetRa ar)
Eqw el : € H,,COOH (@nfers ar=)
C,.H, COOH (feriielzed are)

fraaier sifermmier ®iRe
(it fraemrgs)

o ol Tar § amR —

1. da iR @ § S I o 2 g o
feradigs wRRY @ (20 9 25° C) R SN &,
TIET T BEd € AR W TT ¥ SAB U e § |

2. Uel W adgw 9w el & feraigs Ui o #
wafp a9 # Wy a9l B Rerawssa @
AT SIS BT € | AR Y U a9] — IR @
=4, ug @ =l afe | wRme 99 WA —
HAedl &7 U, Wi BT d A |

e 3R T &1 fawewor —

T 3N aT H SURTEE W onE & UBR @ g

FTferiaT aliervli @ g1 @1 Sl & —

(i) 3 W (Acid Value) — U&% g Ul AT @81 &I
TR & & 70 amawas el eEsirnss
(KOH) & mg @ W& SHST 37T AT e
21 o A gt § SuRerd gaq s @l eidl
2l

(ii) 3MAEN 99 (lodine Value) — 3MASH & i3 ol
g Hee Wil 100 g del AT gur ¥ HARr ddl g,
ST AT G T RS A BESAT & | 98 ol AT
T # IUferd erl @ A & 7 3 wefdfa
FHAT 2 |

(iii) WTEPHIOT (Saponification Value) — TP g
AT AT T & YOI ofel —3q=e ¥ 9+ 47 3 &I
SENIA S & forg snawe uIeRnm erggiedgs
(KOH) @ mg @1 §%=1 Iel a1 T &1 AP
| FEATT & | T8 A T a1 T D AR BT
AT BT 2 |

(iv) UgHe—Agde A (Reichert-Meissel Value)—
S SIUHfed 5 g aHT AT T W U TP FI



IEA & @ 1w 0.10 N KOH & 2magad mL
TT AT TA BT VSHe—HIgHe A BEA 2 | T8
A a9t a1 da H Suferg ag § aresfra
HiTepTaTiraters st &1 4= B ar €

TET AT Oy a3 At —

(i) TH @ — oiial  Suferg o a9 & T4 He
TR Ea W ¥ gacl 9T 2 | 39 fireey e araarfrad
P SETT b o 2

(ii) arf=@ fafer — arwell, el den weEi e &
ot 1 JABR e AT A TIBT F GITEY
Ty e FrETen S 21 e e @ e
9T @il &l SRt @f Raae @ fee swam
RIRS G -

(iii) faemae! grT frepdor — Ger a1 T B BEfTE
Toemaest gRT fAwstor wee A Ut far 7 "aar
2

i ud qur @ wifas T —

AR A9 U ol &d 3R a1 S 8 2 |

I ol H arfaerT B 2|

F O W Bed BN B |

A HEHE Amd S — UohplErd, $oR, Jwoi

anfe # faerg g &)

5. U od @ Wi Ram W dldize derE (qray)
AT E |

AN =

dd U9 aur 3 RS e —
(1) vier UEES — O 9 99T @1 99 a9 9 9°d 9
W @9 H.80, @ Suferfy # wa ameed & W
ferefer ek aur 3t a9d &

CH,0-COC 7H;s CH,0H

l‘:HO-C()(‘”H” +3 Hzo% (::HDH + 3 CpyHysCOOH

CH,0-COC|7H;5 CH,0H

e frasa fietfRes s

(2) wrgfITer — el A7 99T & Hifeuw erEgieaEe
fger T 9@ sruEes &9 R WA S e
TAT &, SN SMMAMHAT BT WIS P & |
(IIH20~COC|7II]5 $H20H
CHO.COC,;Hss + 3 NaOH — CHOH + 3C,;H;5CO0Na
(I:H20-COC‘|7]T;5

CH,OH  wif$uw Relve
FESEIN I frereRiat (omg)
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(3) qaT &1 BB AT FESIGHNBOT — Tl H
ST T 31 @ [eRRIES B & | 3FgW 3 @
frerirmss @1 9qw ord @ Rferrmgs § ager dal &1
BISSIOHIBIY FEATA & | PRI ¥ & acl 3|
(A HBR wU) H g T B | EEoEe & forg
Ied A9 WX Ni Seve @ guiterfd § H, 9 gared
B B

(IJHlo-CO(_"nHJ; CH;0-COC7H;5

i
CHO.COC,7H3; +3Hy — 5 CHO. COC7Hss
| 150-200°C
CH,0-COC 5113 CH30.COC 51135

(eTgairet=) STETETH)

g dell & BESOAIG gRT awfy € garan
ST 2 |

(4) BrESIo e — Afe gESio & 99T A1 I
¥ ¥ sftipar | varfea fear oo a1 Ferastar qem
UoehlEfel W BT & |

CH,0-COCHys CH,0H
CHOCOC 7135 = 6Hy —> CHOH. + 3C, H1;CH,0H
CH,0.COC 9l 155 CH,0H

(Freeigd) frresrar

U UF 991 & SUINT — 1. Wigd a9 7 | 2. i &

w0 #| 4. foraster o wrafemt a3 71 5. arerit @

el UeH 99T # I 3T 2|

13.10 W1 (Soap) —

WRIRY WA 39 g9 el & WHifsmE ar
IR @an B) § | WG a9 | AIREa # a9,
T, 3RS BT T aNfE ugad vy o & | 39 el &
HIfeTH EESiaags () § ha ERards |gd s
faam s 21

(‘JHQO-COR ||:H20H

CHO-COR + 3NaOH —> CHOH - 3RCOONa

(‘ZHZ(}-COR CH,OH

T AT A GIEY fremrie REY!
g AR ArgwRT T &

| T B ARt — wee e <7 fafeer
FNT T ST & —

(@) i faftr — geq wEn F wEE a9 B fow s
fafer @1 SugrT T Sar @ @wife 5w fafr g oo
WG HEIT Ud S0 a9a1 & | 39 fafer § e S



fera o qutar o &) s fafer # frefafad o5 =
oI a

(1) SaTErET — U g8 T4 1 A BT AR D FoI—q
cfarat § arew wra grr T o mar € Seerd awn O
ot # e a1 e TR—N Srerm Jrdr 2 | 599 a9
AT IS BT WA B AT |

CH30-COC,7Hss CH,0H

CHO-COC,-Hss +3 NaOH —> CHOH + 3C,+H;sCOONa
(‘:Hzo.coqvu_‘j CH,OH  <iferm Rete
SIEEEA (@1 1 de) fraefa (=)
(2) =ravr fipar — WIg-IHT quf 8F & UgErd THE 6
foer sraew |ga @ ardeiftd e sar &1
B T8 | &1 Wag 99 Wl 8 | S &1 Hag Wigd b
TqefT A9 @ Aas Fawsie, 7A@ Ud 99 RO e
31 BRAT | frEe wag o <l ¥ Meaay o=
(Rererfer) g v foram irar 2 |

(3) wwEs fFar — @i @ de W U9 Wi B T
@ W IETell Wdr 8 iR S9 avel B e wrar 2
HIgA B Hudl were Fell g1 Frerer ofl S @ aiw |
H T DT H AW AT RN B | TR R AT H ARTR D,
1 vd gaterd weref e S # | Swe uverd wigd
@I Al # seey o BF faar ST 2| i #rews
fefdan W =T @ AleR TR ANEYE UfhT B
R § dor T S g1

(@) ovd fafr — v ®wers H 9 A THT I TTHIT
50°C TR TH TP SH BiRe® arel [ead o1 S
AT Fer <1 91T & | s B adel @ Svs W AR
e = €| WgArSY R & wovawy Wige S
fereRicr gar & | 3/ S AMaeIEHaTR ARAR S, 3T
T gt werel ferm <5 € | ure | # e, feretar
SR T FT T B
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13.11 WA o SRy —

AgA @ 3] & 3 RN B E | uEen KT
BTEIOT B el e @ o el g # i
HRT PEifewee @au (T & 9 6 ue F gerrene
2| O WG F1 e # o 36 o Py e @
TaE TN U I fren gt & fowmt sraffawere Rwr
a1 U H e Bl & 3R BegdrE R arger el
B ® PR YT ¥ gedy deX P 3R YEdl & | 59
TE UM @ P8 W A TP AT F HRd & | A9
TUS P ETS  FAHAT AT AT RO E AT AL, A
o o, e 1 ey & w0 § S 8, o | wrerge
U B WY H AT I 8 | S UDR dUST T | qaed
EISIGIE

C|';H_§5 COONa
HESCacD FratfeTele
SICEll EEN
@ # (ot #
gedlia i) gasie f)
TE 9 BUS 91 & "G § I —
AR 1
TEM BT AT B S FH HIGT

1.3 Y O AT TET 1. T W a9 AT I b

T el § 991Y 9T & | A I & |
2. 394 afean 2. S99 ARAE S T AT
el e A £ | g4 @ fory Awr Tenf
fram o g1

3. U AT BT THAM Tl [ 3. &RS I g JuRer
ugard # | e P HRO @ B
T U A § |

13.12 HYolfa vAnie (Reof<) —

WET FOR TeT H§ SUINT TET ST FIK, 2T
HeellUe STTATGIe | BT ATARRIR B3 | WLl TGS
A & 07 W arel U aref € S woi e sl
qEr # AT STEnl €1 9 wewlE e A1 Ufedwd
BT gIo WeWe @ ofdul Bl & | AroHniadl § tah faw
T BT 8 AT ofel H gereie g €| aE fawr
379] &1 2 (Head) TEaITa & | 319 1 qa1 §alT 9T A1
& SEgEEa 31 T HEar B[l 2, B (Tail)
FEATT B | A8 AT ol H gereia g 21 9 —
WIS SR Aehe Ua AU JTATSi® 1 SaTexvl
2l




CIZHZS—OSOZ%I\% R (mafe)
EESEaC argfHe
faar ()RR (O

Wity e ewe 15 (M8 Ws®)

I IR — WISUH SRPBEA daile Febie, Ui,
voffadiele FiferwiHta anfe | wmm fEesie # ug
T arel areer At feferfag 8 8- (1) wifsew
Ufesre dwia AewFe = 18% (2) faedl e aren
ggref = 3% (3) ST & arerr uaref = 3% (4) wifsaw
grUifereme=30% (5) HeIRvREN=6% (6) wadrtr
aide ugred = 0.3% (7) 9l T 31 = 19-7% |

wiga AR wvefa sumnies # s —

R 2
RUES ATAd AR

1.9 e a9 AT ® 1. A Twd  HAREREE
wifgmw ar uReflmm|  tewEla & Wifsad
AU ENT 2 | (e Ao B & |

2. 3HT WAFG YA |2 TR WEE gA
RCOONa g1ar 2 | ROS0,0 Nat+ BT 2 |

3. WA BT AT [AT7 | 3. AMHGIE BT TAN
AN B@ATE | ?a?:m' JardE B

[

4. WG HOR e H B | 4. AUHGIS HSN Siel |
81 o € il WA | W SwEnh 2w g
HON W § SuRed| @HoR wd # Sufled
Al W fRar @wwe | emEAl 9 B @
gfgcds @auy W | erfdc q@o T8 T
At TR S E | 2|

5. WIgd ¥ HO it @l | 6. SARIH Bl HiiTh e
g A8 fpr s wear | & W #BR wd H
2l T T HoR oA B

g fepar 511 Wb |

13.13 |9 (Wax) —
Ted T Al IR Se AFERiSE Uehleldl

@ GRY A9 @Eard &1 7 del 9 9w ¥ = 2 £
g1 | § RCOOR' 11 & | 5id — (i) #e] Wi
(Bees Wax) and C, .H, COOC H, (ArsRfye mfiee) |
(ii) FHET A (Carnauba Wax) — C,.H, COOC, H,
(meRfae fRIRE) | (iii) THRIET #M (Spermaceti Wax)
and C, H, C00C, H,, (fafte mfide) | (iv) ferfts=
|4 (Paraffin Wax) — I8 Jed Vel (C,, ¥ C,) Pl

200

foeror grar 8 | ws Ugiferas w1 yHTSN STad HD Ul
foran e &1 o wiapfas Hem A P g 2

79 @ Sudhr -

(1) ge diferer, ermst @1 difersr a9 H) (2) HiFaRiT
A || (3) aTTET, WIS, ASd nfg a9 H| (4) A
BT T H |

Teal fa=g

1. WARTIITET § @Ie” §RT Haued M e aeef
i &)

IRAT P ITUPAC =14 WA A2wigs eldr 2|
RAT BT FeH S (Micro Cocus Urease) BT
STel AEe | i A g B

4. T o wiifeseTss W i g i phiftseTss
IR o1 i g 2

5. WA F AT 3T Td Jarie vl | o
BRI 9 RIss &1 i giar & e s
it w0 # o ST 21

6. IRa &1 SuEnT Mg R, SR S
e Sl vt @ fmior § e s & |

7. A@Eiteata® el (RCOOH) % —OH W9F &7
3 WE (Z) ¥ uferenfid &9 W ura 9
FrafRafers e S weard |

8. ol g S=a o 3l H 99 gI—U%ex o Al
I BETd & | 3Id Fervavrse o) o &)

9. T qHI AW & AIFETH AT UICTTR TTavr |igA
FEAR © | A BT WA gF RCOONa 3141 &
S — C.H,,COONa (Wif$zm wIe) |

10. arMiE (Reeoi<) @1 ok a sreeflr arT # war
o =T T B

11. ST T TRl AR 9w AEESE YehiEle @
e | HEdld & | g6 |H= g3 RCOOR'

BT 81 Wi — C, _H, COOC, H,, (W 7) |
R e
TGS g -
1. fy=fafead 4 9 waifte fearfa 8 -
() CH,COC! @ (CH.C0),0

(%) CH,COOC H. (&) CH,CONH,
2. C.H.CONH, @ EeaM armss s gr=
T T IS B —



() C,H.COOH (@ CH.CHNH,
(@) C.H.CoCl (¥) C_HNH,
3. foe vfeserss & (C,H,0),Al ¥ i &= w®
AT & —
(@) Tex
(@) et EES
4. FS A T QRN B —
(@) Feradta a S=a w0 i @
@) frerestar a arett @
(W) Uedieiel @ Sog aHT Rl &
() TOISHIA T ST a9 AT B
5. TGAIHRYT B fopan # et amees foar o g —
(a1 u¥ex @ NaOH ¥
(@) URrs UAETERIES B NaOH 9
(@) vRrs taTgs &1 ot W
@ thrs gcmEs @ aRE |

(@) 3r71
(@) Az

6. THEENE & —
(31) UemEta (@) TR ffeadnTss
(@) fafir fiodss (@) A

7. Aveiya feeoie @1 SuAnT fHar o wedr & —
@) g 9 # @) e gad ot #

(W) PR T wlg Wel H (]) Su=rad |l |
8. Weomua feeste o feeoi< o wmam & € —

(31 18% @ 1.8%
(W) 8.1% (&) 80%
9. P AT BT SUATT BT E -
(&) Preee | (@) T&T HeTT #
(W) SR & w0 H (%) SuRTEa |T H
FfTeTERTS YT -

10, faff=1 arel ageai @t fapamefieran &1 @+ forfay |
11. Uifeq @SS @1 Pd-BaSO, &1 Sufterfa #
TR | T arel Seare 7 A ferfau |
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12, el ar aur B wrE=n g R |
13. |9 fa wed €2

14. wEerti feeste g ®ua €2

15, M gfte § AW oy wed &2
16, ORIt WA fore e 87

17. ‘RS 94 Y $8d 27

TETRTAD I i—

18, fr=fTRaT W@l & 1 &XF Scas & A
forRay —
(i) CH,COOH + NH, — ?

(1) (CH,C0),0 + C,H.CHO
19. BIHAN SEATSS AT ® 9y |
20. WGV fHd @Ed 87
21, Ul 3R T4 &1 g S A o 87
22, del 3R aur # s difoig |
23. M T HUE 9 F WA H e AR |
24, W] HM, HEET HH qAT WHAST HH F G
Tt = oy |
IRERZIRC R 5
25, frefarfaa v fewdly fafae —
(i) et WO (i) TRERImR
26. Ul TR &1 FHHRT |
27. el AT AT AT B By faferEt w1 qui i |
28, WgA 94 @1 1 e @ wfzE g Sifeng
20. g @I HRAfAf wHgd | A AR F fhw
yER = 2, e W difoTy |

CH3COONa 9
—_—> !

STHTT
1.@) 2@ 32.@) 4 @) 5 @) 6@ 7 @)
8. (3) 9. (W)



ITANT—3  (AIIRTD)

JEYTY—14

YINTIMAT @ SYBNUT UG AfHBHD

EQUIPMENTS AND REAGENTS USED IN LABORATORY

TRIRTEITSAT H BT 37 °Tel 3T SUBRUI Ud IIehHeh] 9 ATHIRT SATBRI BT JMa3d 8 |
14.1 WARTINST & 3M9egd SUHYl (Important Equipment of Laboratory) —

#.H.,  SUD YT

1, e D BATST ggret @i dfes @ &M 3Nl 2 |

2, AT et wETll @1 AT F e @ fere

Y e qer qeredl &1 AR d B & forg

4, TR, FHOR qaTl B Hed B g

5. UAT W ST USTRIT T AT AU @& o1

6. wed areel faera a9 29

7. ERLSS Freldhdl SITd &

8. PR TN gRger 991 @ ferg

9. T TS WATRR AT AT WTelT P 70 F9 H

10. T 3 ugref (9 ) # TS B A

1. TR TeTl Bl TRH FI H

12. we T, GIECl, Tl d oI} e i

13. A ATl et &l ariie @ |

14, Ok faers St # vd sedurae fon #

15, faeeT YRR B Tde- |

16. qRETeAT geref & wdteror §

17. e gl &1 Hierdn, Hiewadr vd wigdr s & H

18. T ©e ape # fler &3 ¥

19. v faera= g # (50, 100, 250, 500 mL)

20. BIfIHA AT faera e # (100, 250, 500 mL)

21. oHHIER e &1 aHe SiTd e |

22. e gy e @ faaes &1 e g e #

23, e @ faeras uaed # e 2q

24, fie THeTaT, AT Td Aigdl s w3 @ fore faerae @
e s =e s 7 (5, 10, 20, 25 mL)

25, 9 9IR g A H
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26.
27.
28,
29.
30.
31,
32,
33.
34.
35.
36.
I
38.
39.
40.
41,
42
43,
44,
45,
46.
47,
48.
49,
50.

R S (BfD)
e Teft
GIFHTR] BT
waf=

ST TS
fiheex y=1
g B TS
gifder @mefT
@E BI Slrell
TATH IR
ST FATER
T Al
?fFT(Tong)
Pid DI AT
eIl
feHE araa
IR IR
T T
ST HEEH
diua. (pH) Hiew
Arelddl Al
e
(REIGRES
gEHR DY
firee T e

Y AT Wel &b Pl dg D H

i &l IR # 991 9 T | | Feprer |

g d N g9 FI ST e 7

e el @1 T B W aEe & o, sw o T e @
uetelt & amEa we A

IEEDERTEC R

foreras &1 fiem

ggrelt & T

TR F W T @ forg

e & ugrd &l 98+ | Wd &, A YD U g o 8
foeram @1 s s @R H, i amaas o e e A
ECRCBICIRSCIRE R

AT SAG, TH IUDIU T TRGAT BT G H

o aR—UR 5% 2T 8, War W & o §

P TR0 B H

i T T W

3TETY AT 3T JYDIT DBl U |

eIt P H P H

ueTedl S FHW A9 U T F A

Ly, 7 S B A

forgge anetepan s de A

AffEHE BT Trerd UHT SUURT B §

T & A I Bl e &

8T & HYW URE B B H

g P Ud fFdid du §R1 981 @ WgW U Bl B §

142 WANTENET # &M M g Aaeds Ah@HG (Important Reagents of Laboratory) —

H.9. WM TH THEARS M q3

1, %I I 1 W1 | HNO, T 3 91T HCI HNO, + 3 HCI
2, At 7ol HICHIH TR BTFUECIRIZE CaOCl,

3, et ot B Gethe CuS0_H,0

4. PIfed grerT TeRrm essiaags KOH

5. ®ife® e e eERirEs NaOH

6. =ifes, AT, TR, A @ Bfewad Hrre CaCo,

7. ferefl wdifee drex wifem Argge NaNoO,

8. o Hiee AT Wewhe MgSO,.7 H,0
9. B SH (Hret ) Ao CH,

10. FerAr oS AABIES PbS

1. TR |iee wifszm wewe Na,S0,.10 H.0
12, B W B qehe FeSO,.7 H,O
13, SRR UTsVIEed AR SIEAThIES FeS,

14. g @1 U, gH B gy, AT g Bfcarw Begiewss Ca(OH),
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AR Biftes
TR
T T ool
e 3T Gy
Fard (FaferaT)
qRT
farm g=m g
eret Wi
HRIRY TAD
BIRIICRS

Wfee Wex

& BT ATl
I &1 Wlel
THD B doE
IR P T
EIERRCIK]
2N

e

¥4 #ed

e AEg T
IR ifegs
HoRgRE 3wt
BEECS DewdH Hehe
LiGiR]

dfeaay siimss
[MERSIEEAE SRR
wifeas wIREs
AT FARIES
e AEge
wifsTm FEFT
wifew ar Fae
BISSIaclING arve
TEfeE T
wifead FRES

4 FRT OET. 1 AR SR

AgNO,

MgO

H.SO,

2CaSO, H.O
Si0,

Hg

CaO

Pb.0,

NaCl

NH,CI

KNO,

Na CO,.10H.O
NaHCO,

HCI

HNO,

NaCl

C, H,O0
K,80,Al, (80,),.24H,0
Cu+ Zn

14.3 fazeiwor 8g wderor = (Testing Papers for Analysis) —

1.
4.

BEHHT TR
W AAeEs T

oS THICT TR 3.
ferens e 6.

b TR
Feal YR (Turmeric Paper)

144 FARTINST ¥ $M M 9 A U9 8RS AffEHE Ud SHe Emdar (Acid and Base

Raegents used in Laboratory and their Concentration) —

w4, 3ffeds &1 AW |3 r=ar (<THT)
1; W= 3+ -
(i) WerRE el H.SO, 36 N
(i) BEREANRG 7 HCl 12N
(iii) TEfed 3T HNO, 16 N
(iv) Teifirrer UHifeds s CH,CO0H 17N
2. g 3T
(i) FoHIRT aret H,SO, SN
(il) BTESIFAIRE e HCl 5N
(iii) ATEfe e HNO, 5N
(iv) UEiIfed st CH,COOH 5N
3. HNE
(i) i EEgiaass NH,0OH 5N
(i) HIfsaw TS giaass NaOH 5N
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145 3 IFHIRT P AFERT —

w4, afrads

;
-

© 0 N O ;AW N
. %
,
%

15. Flaee AZeT

%c
]

20: SIS BlEgia Bihe

23 erged Adl

24 wrd Pl faeras
25 IWIEEIE]

26 A

27 MREEEIGELET
28 R VS

q=

CH,COONH,
(NH,).CO,
(NH,),C,0,H.,0
(NH,),SO,

(NH) MO.0_,.4H.0
BaCl, 2H,0

Br, AT
CaCl,.2H,0

C1, wrefr

Co (NO.),.6H,0
CuS0,.5H,0

FeCl, .6H,0
(CH,C00),Pb.3H.0
HeCl,
K.CrO,

K Fe(CN)
KMnO,

6

AgNO,
Na,HPO,.12H.0
CH,COONa
Na,[Fe(CN),NO].2H,0

KNO,

146 TANTENAT § Iaee  graEnfai —

TARE GATNTRSl § PR BR GH SMUDI 2. WARTITAT # SUEEIAT Ud sy § aradd
fafer= v, @ & wrEE, Sudeel aife of Sgai TE B
R THA O qTal DGR S T AR, R 3. s e wed Tl gReeT wrer e |
WARTEET # {65! o Yo &1 oft e A a=r ol 4, Wanreel 9es I aeiedd gl 3l Al

HHAT B | BT TR B |
WARTRIEAT ¥ ¥4l @ arefl amavgd wraenfeyi — 5. Frel wopR 1 TET & R B g R §
1. AW SMIRT ST BT =R for amat waTemer IR BN |
H @ BT BT € | S0 GRAT PRI B S 6. PR 8 W B a9y e |
39S Ud qEV A |
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YIRTIEAT § ¥ 3F1a9ds A /a1 @l |
B, 7 =, 7 G, ST & A1 FRRT A1 A RTIe
WEE I WTHERT o |

TART el avres SUSH0T I1 hid & HHE °l
THEA T o T gl YR S Y o |
foreft oft v & ™ FRd gEE wEHdl/
AR / 1Y BT { <IN @) a¥% favsr g
=M |

1o el I @16 @ e Ffde Suer 9=
WA aNE W AT =R |

. 3R BT SUANT g I diad 1R forg AW

@ T I | SUGAT & ILEA ae g o
W 1R 8l W |

B B T AHE $I FI G 7 S[ADR S T
H 2Tl |

ol Y v &1 oo e A | A
A1 AMfRY | U THIA & gaid] Hi b o
AT T |

TRTITET ¥ 3fffreh Trge a1 Slel—ara w9s T3l
g AR | EHET QA &1 STANT HIAT 212 |
JARTINAT | 2 # qradid "98f HeA1 anay
gfesr vepralfzra €1 & &m & =@ |
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16.

7 7 %

18.

18,
20.

21,

22,
23

24,

25,

F9e% &1 Tara (HCl) 7 7@ &1 aeie (H,S0)
Tfg IRR & el 97T ) R O a1 S9 98 &1
TR—AR TUS T I AT AR |

wrer T Wi e & gar W @relt T8 B
AR |

ToTa &1 e wifed @ a9 /9= | g T
T |

fadw @l dadl @ farss g e @fze |
TIRTITAT ¥ Uh—ga BT W =JAaH gul a1y
BT AT AT |

THITT STeTeT T el T SHHT HE <IN B
T AT AMRY e didel &l wareT fRerr T8t
AT |

FHT A1 are & g 2 ST @R |
TSN FANIZS 377 @l did & ga9 | T8l
ST TAMET =LA T2 37 a1 Faferde & &l
e ol &1

NS 3 SUATT 8 aret fafi= sl &1
e 3 e & srgarR & ST den @Ry |
aroreiiet 957 o1 e R fae=t ®r w=er
el | W gEer T8 @R



JNEYTI—15
e faegs g9
PREPARATION OF CHEMICAL SOLUTION

UTTCHe faReto 7 iRt & a<al iR qeH! B
fpar wrar 21 39 bR & Rvayoi § apafafy v
SITRIAE AT Ud SRR TeR 3R & SR
faferT wrmafe faeramt @t sravasar vedt €1 B9
YRS el o dr=ar 9ird vedl 8, |1 € 68 @l
AT, S Wl @ faera ¥ SgATI BINT I e
2| 29 31 H g4 fafi=1 sramfe e a9 & an
# SIHHR 9 F¥r | wer & ag ff S 5 e
ooy & B €

15.1 uMITe @@ (Standard Solution) — @8
faera e |r=dl 9d Brd1 &, I A1 AT
faretat weaar 21 U faerms & fdt amaas # faera
ugre] Y HIET BT 0T D T Wbl & | W fAetad & st
e o T 2

15.1.1 AM& fAe@e =1 — 996 fTes &
Tféaa st &1 fie &1 Wergar 1 AaEsl (Hifdwa)
FATE H WY Y, ST Gdl & [Goas &1 e ol
HERIA! ¥ A a2 |

37T 31 &R @ fory wfdses w1 Teref fAraferfag
8
(a1) s faeramt & vAmiewr & fog uRfe a6
Teref (Fer # faer) —

(1) faster Gifeas wralHe (AR)

(2) @ifeT¥ TgRE ©  ¥F dRad (AR)

(@) e fgeeEt & fon aRfEE Ame gt —

(1) sifedferd amet (A.R)

(2) wfedafe a7t (AR)
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RATEIRYTC: Hael 37T (BTS5 (el 1Re, TR 3T 3nfs)
AT YEA RS (AT Td UCRR sEgaEs) ool
gar # g & 2 | 31 g g Rieras wverdn
| TR TR T Wbl | ST UEel ST A Ar=al
B faeTaT a1y IHHT AT Y o €1

AT AT BRI & fAeTa=i @1 Fiadl Ybe de @ foy
TB THE TRT BT FATT fHa7 T 2

15.1.2 Afa faeaT (Normal Solution) — 3l v
e ferem # vered %1 ve 7w geet AR 9o g 9
g verel & A et a1 N SEarar 1 59 faead
@I AT IN HEAT 2 |

15.1.3 Atex faeas (Molar Solution) — v fhelY
faer & s ofiex A uaned &1 ud T o 4R e
aa1 2 9 a8 vered &1 Ao faea a1 M dEdmr 2 |
9 faergs @ Hioar IM dear B |

152 M Gedidl AR (Gram Equivalent Weight)—
15.2.1 3% &1 UM gedid! AR (Gram Equivalent
Weight of Acid) — T s/l &1 g eaia! 9N 39 &1
g8 AR & foraH SeriiFiery & ol ua UM Hid g1ggiore
ST WIS B £ 1 1 9% 9% W € W F ord &
HIGTY ST 1 AR BTE g GYATIR! &1 He=
F e v & urd B 2 | sl

A BT UTH Fedia IR =

3T¥cT hl HiolN qHIH

3T ¥ WIS UTereeIaei BTl OeATy & |

rerar
e # SURerd IR STSgio URHIY] ST




sareveef —
HC1 3R H,S0, &1 U geais! 9
HCI &1 Jeama! 9~ =

HC1 &7 HIelR S

15.2.4 9IS &1 Jedid AR (Gram Equivalent
Weight of Reducing Agent) — g% vl &l gelag=
P IR R iR 81 ST €, JTErd e
2l

IR H IR URRATTR BIEgo Y9 & |l

=
36.5 &
= =36.5

1
H,S0, &1 T qedichl AR =
H,S0, &1 HeR FaEH

3re H Suerd UfeRenu-iia grgglior UvHIY] &1 §eEl

= =49

o
ol

15.2.2 8RS I T4 gedid! AR (Gram Equivalent
Weight of Base) — &l &TR® &1 g Todid! R 8
AR & Wl U g mol BISgior 3ARIF & Al WANT dell
2| serevemef —

NaOH &1 Aol gerirH

NaOH &7 g el IR =

15.2.3 3fFfdRS &1 Fegid! AR (Equivalent
Weight of Oxidising Agent) — sifa=fieRE dsmf 98
g Wl Seide ™ UBYT & Iaiyd &1 ATl & |
STFAIpNE BT el 4R =

HARIA 9R AT AR G A

TEYT o5 Y SelagiHl @l HeE
BRIGROT — el Arerd # s uwiee &1 qeia
HR =T AT
2KMnO +3H,S0, — K,S0 +2MnSO +3H,0 + 5[0]
o
MnO, + 8H' + 5¢- —— Mn?" + 4H,0
Mn (+7) Mn (+2)

KMnO, &1 e Zed = 39.1+54.93+(4x16) = 158.03
eV foR T goragd =5
15803

5

I KMnO, &1 Fedid! qR = 316
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JIUERIE &1 Nl |8 =
AN GHA AT SR TR

IR fhu U seraeial &) wwe
ISR — BIH Hohe I B MW Hehe &1
ity BRe webe # g 2|
Fe?* —— Fe¥™ + ¢
29 YR U geid (A &l GReFT 8rar 2
(i) B WEe (FeSO,. 7H,0 ) &1 HIAR Z@AH

=5588+32.06+ (4x16)+7(18.016)
=278.052 =~ 278

IR U 1Y gefag™ = |

@H:WWHWWE?
=278

(i) B9 SMIFRM Wethe (FeSO,.(NH,),S0,.6H,0)

1 A AT

FeSO,=151.94
(NH,),S0, = 132.124
6H,0=108.096
el Hiel? gadH =392.16
qiveTT by MY Sefagi= = |

o B SiE AT P o :392[.1()

=392.16
A—eTRa SIgATI 7 s famg wr fiand @ e aie
eI ) AT Jedlidh] weal axien &1l 2 | g9 SrgamaHf
H Wl @ TvErT s g oY emnRa €1 g9
FET 1 o1 31T 1 FsT Fed 2 |

15.3 W=dl & TOF1 — ged 3UE & [FOagan

AT @ Argurd | BNl § |11 37 WA S U — R
¥ g0t w9 ¥ arfafimn &4 | afE ve faeme @ A
ST &1 A1 AT P gAY faead @ Fiderdn g @1
S W@ &1 areiq
1T fIea &1 AR x SHEH AT =
TS T BT ST x ¥ AHerdr
qr leNI:szN2



et V, 3R N 31 € iR SA1T= g1V, S11d &1 ST
T |9 UER TR Al 7 W o 9 € ofiw @l dem
T IUET BT AT HpAdl |
V, x N,

Vv,
oL ¥ AT ST Y @ o1y Aerdr B o faer
% faer gerel & qewiaT W W e fhar o 2|

N, =

gL' ¥ | =—V‘\’;N1 x JeurT AR

15.4 ga@ (Indicator) — IT—ETRGF AT # F2
PR & Fad T § Y S & 9% GERv: a1
[EIPT T TRTT ST aN faa S & | e @1 Saferfa
H faeaa &1 1 I srATar A1 ANSREl U AR
Yl &, Fifd 37 qas! o Feferfaa fagwari § -
1. 3 o ST T=IT TR R fAea # 3T — 3T T 3T
AL

2. I AT TR ATIH | STNGE a7 el g Arad
RatE M W gad & T d8d o B |

I ST eR® BT ST AR €, S SAET aTel A
e ame W R o € | eEgidRe, TEfie
3R WeHRIRE 37 Udd 3 HEdld 8 | 39d! ol 4
THEIfed 3t T gao ot & | NaOH iR KOH waet
&RE & | ST o # a7ae Wel (Na,CO, . 10H,0)
Ud gdcl 4D B |

8T AT H FeT & Hor W H U (T2e)
@I AR fored veref fide ¥ o 1" @ ok ferd uaef
eRe W o wfdy A8t a1 st fag @1 s1a v & v
# i B |

AFA—&TRD Tgd

ITHANT B A
ECaR

JTATIA  A{ATYT  ALATTH
U F A B A A
i yae W g fadgq
BT BT T DI B
UEeT 3T — BieeIfe @ Teel &N
Yae HRE

CECECIT)

T ARG— WA NG Ulell ARl 3ry
e afel—  BHfarfaadEdEe . qadl ara
EECREIRGD

oder a— BT XS dien

A EaNE

aed R/
AT
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1. WA — Afa Aifsan sEsiaass a1

faer s 9=

it —

1. Hiferq gEgiadse (NaOH)

2, ¥ifes g |

3. AT eIl |

4, 3T e |

fafy _

1. Hifeam eEgiadrze Us Hdd &RG &, order A
farera T g9 @ fory W qedtet W) S & & |

NaOH &7 qetidt A = mwaa:rqmﬂ:?:ﬁtum

2. 40 g NaOH &I dldddy SHd] U L & SRI-T

TR H BADBR TR H 900 mL T Tl STl

NaOH &f 9id o |

NaOH & of %9 ¥ g SF & aT8 Agd oid §RT

SR UelTeh 4 & 1 L & forg ae Sirrad qof o

EGR

4. 39 YBR 9491 faaus [d (@) fAeaH g 2|

5. T faerae & gaToNERel ® A sifeaferd o
@ Taeae W SrgAIT g (BfereIfer e ®1
Suferfer #) war fapm o war &

)

2. WANT — A ifaaferd e vd aifeaH
HEMe &1 fdeaa q9FT|
amft —
1. aiferifera 3t (A.R.)
2. ifgzm Hrat-e (AR)
3, Hifae qar |
4, T oI |
5. 3T e |
6. HId B BLI
fafr —
(@) sitfa sifedfeors /e @1 fawas s T —
1. AR SR 37T T Geaid! AR AT Hd ¢ |
2. 3ifFdferd aret &l HlelN saH|H
C,H,0, 2H,0
(2% 12)+ (@2 x 1)+ (4 % 16) +2 (18)
=24+2+64+36 =126




. . 126
3. offeafere o 1 gedia! 9R =T’=63

4. ifaiferd el (C,H,0,.2H,0) & 63 g &I dleien
1L @ 3l Yol H Tt od 2 |

5. 399 900 mL JRIT Wl SIAHY ATaAlcTd A7 bl
=T of el &

6. Ul & gol W 1 L & fow a9 ogd o g
amaad gof & 30

7. 39 UBR 1 e sifdiferes st &1 Ao faeraq
g1 ST | UE U "I faeraeT BidT § |

(@) e wifsaw sEHe & f[Gaas a9 —

1. HfEaw BEHe BT Jedie! R 0T Hed & |
Na,CO, T HIeTX B2 =(2 x 23)+12 +(3x16) =106

.$W2126:53

2. e $iaFe (Na,C0,) & 53 g @I deax 1 L
ST Tl & St 24 & |

3. FEH 900 mL ATHA T STADN HISTH FEFE Bl
HIA T § | 3R T ST Tl &1 WA &R & Al
Hifem Preie 3 wEA 21 sfess (C0,) e
STl &, Ferm el faers @ o £

4. I BEHE & gl o T 1 L & faeg a@ ama
el GRT AR B mIas g R <d ¥

5. TH UHR §11 er HifeaH FEie & 9 o
T I £ | A U AAE [derdd dedr 8 |

3. W — Siffa URRRrM eEsRe @l

IEEEEECE I

| —

1. U SEFHME (AR)

2. T

3. 3T TR |

4. 3T W |

5. ®E B TS|

fafr —

1. ueRrE eEdEe (K,Cr,0,) U@ sifrfiieres ¢ |

AWM FHHN Jedia! AR FTd H & |

2. K,Cr,0, +4 H,S0,—K,CO+ Cr,(SO,) +

4H,0+3[0] x 2

2Cr (+6) + 6 ¢
TEvT fR Y gera = 6
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K,Cr,0, &1 HIelR G@ml = 294.24
R gHEE

K,Cr,0, &7 qediel 4R =
&l {5 U geragia
=49.04

3. UTCRRM SEHHE & 49.04 g BT ald®T 1 L AT
eI H STel T |

4. 39¥ 900 mL YA el Sl UICRRM Srghie
FI I od B

5. UM SEHHT @ gd o W 1 L & faw 9@
ST Siel STAdR 3ga qof & ofd & |

6. U YR g1 fAera= efiay sreshiie &1 A
ferae 9 T €, 9% W9e faeae 8T E

4. AR — AiHd dRREM WHIHE &1
faeas s

arft —

1. 9ieRrm e (AR)

2. el

3. ST FellF |

4. 3T o |

5. ®id B |

fafer —

1. Wdyer ISR URERTE B qedid! W SITd @ g,
IR TNHTHE U SiTARiTPRE € |

SFredTy AE § KMnO, 1 gedie] AR —
2KMnO,+3H,S0, — K,SO,+2MnS0 +3H,0+5[0]

MnO, + 8H" + 3¢ ——> Mn* " +4H,0
Mn (+7) Mn (+2)

KMnO, FT Ao @M = 39.1 +54.93 + (4 x 16)

= 158.03
TEYT Tl T geragia =5
KMnO, &I Jedie AR :gzn(x
2. U3 TRHHE @ 316 g @ AleTd] 1 L ImreT
s B ST o £ |
3. 39 900 mL AT Wel STelehy 3] e Hlel ofd & |
4. geref & gl WM WY g aaad 1 L & R ad
IR et 3 o7 &Y ol £ |
5. 9 ¥R KMnO, &1 Fi¥e faer 991 S & |



ALATI—16
pH amenRa uanT
pH BASED EXPERIMENTS

BTERIT M &l ARHIAT BT FOd TG0
(Negative Logarithm) &1 pH @& T €, fo=7 Haa
TR 39 YbR Yafdfd far o webar €
_1
log[H"]

TRl [H] BESe Al & |=dT 3T log
UIERIE APIOE €| S TG B AST T
gafere fobar wrar 8, wiifes &9 =1 (Fraction) 81 @msd |
pH ¥&el 0 ¥ 14 de faaia g 2 | srav—arer gai &1
pH A e 211 2| 921 &9 Gell & ¥4, 9, Wid ud
ygfia ararE &1 pH 4 S &4 |

pH=~log [H"]=

16.1 W4T — pH #HieX §RT Gal & 6/ q/
STl /W f¥d 3qare b1 pH AF S ST

|l —

1. d1@Y 50 mL &

2. 91% 250 mL &fHar

3, B P TS

4. pH #iev

5. 3TRIT Tt

6. 98 59 foret pH A ST T 2 |

Ry

1. AWM 98 79 (Bl &1 ¥ / g /T / Yg[4d J19arg)

fSiehT pH HIF ST 31 8, 99 50 mL &7l dief diehy

H R o B

2. 4% ¥ B B TS NI 59 HI ITHT W o fHel o

=

3. pH SogTS & SR # ¥ i1 59 % gam] pH 719

T T &, TGid WeTol RO # fored o £ |

211

AeoT WRYi —
.4, w4 @l pH &4 Hsps
farawor (srzefia/

HR®IY /
ger)

1,

2.

3.

4,

e wd e — g9 (Bl &1 36 /39 /9 / ueivd
#ars) gl

16.2 W4T — YFadd Y=@F gRT Bl & W/
qE/ Wd/ U SuarE &1 pH A
S $HAT

el —

1. 91 50 mL &Tar a7 Giftfes wie |

2. ITaHd G |

3. gd ! pH A9 S AT 2|

4, g

fafer —

1. gavem e a1 9ilRfeq wie § ga (Wi &1/

/T /UGG AUATE) BT 3—4 2 A B |

2. UF 42 Yfadd gad & Iuied 29 & 42 W e

3d 1

3. 39 fIeRM &1 5 91 U 811 8, SHD! gadd o

=S & AH U JolTl $9 SHPT pH A YeToT AR

¥ fore o 2



Reor |Refl — Aerer |Refr —
H.H. & @l giradd Teps w49, & @l pH =4 Terseps
faawor @ g1 (sredia/ faavor a1 gfeda (srcafire
qrd 3T HR®IT/ Fad FRT A a1
SaTHI) o 9 & 3ATY)

1. 1.

2, 2,

3 3.

4, 4.

163 WONT — Heal U4 gadl Tdl &1 oIS
AEFFT |

et —

1. §ael 31T (HCL H,SO,, HNO,)

2. gadl 3t (Cfea s / fafgan arver)

3. gfdwe @ / pH Hiew

3. diew / tfifer wmel |

4, T BT B2 |

5. S|

fakr —

1. YFrade as gR1 pH A SI1d &3 & [y yae s
Td g A DI AAT—aAT diR AT Ui wie #
3—4 g I od B

2. iR IR ol @ ST $IR @1 T2 9 Uh 48
Y gad &1 Srdd U W1 &1 Fer gfada
1 AR G & € |

3. UG a7 ATel I (pH —1) T2 gael sl AT 3
(pH3-4 )3d 2|

4. U PN pH We¥ g pH 7H 5 & & forw
SURIad gdi @l dibY (50 mL &rHar ) H ofd 2|

5. did @ g §RT 44 &I il ave o A od &)

6. pH #icY SA9gTS FT SURIET 59 ardd G 7 gAY
pH AT ST &Y o & |

7. TGS WeToT WO # foem o €

212

=l

AR qaE YERET @ HE B, A e < g R
pH M & X ¥ 9amT & |

EEC R offed T
i are AR T
ot e et
IS AT AT wel B
T &D e



AEgTg—17
ATIAATHD  ATHTYAT
VOLUMETRIC TITRATION

srafify vd awetfa f§ e (Acidimetry
and Alkalimetry Double Titration) —

T fareerer # AP @ e iR e
F1 ST faw Toif arere fASY SRS @ HerT BRI
AT faram ST 2 | R nder ufHEneHa favelyor
@1 T He I B | SOH gl @I /A B, 9w A
TS TaeT-l & SR & Wel A1 §1RT G faa
EiR

17.1 Irrfafa —

HFd &R Ad] Gdel Al & oAdqul & Sfel
UL BT G 6] &1 AD 37T FAea 9 A
@1 AT FEd 2|

17.2 RSMAfT —

HaT A 31T IRBI & 0N & Tl ITHS
BWT &1 Rl BT AMS &N faera | s &l
anaifa @ed £l

17.3 ART-ERED JAJHYA
(Acid-Base Titration) —
qod U @ FEAgar wid ugrd it
T E 9 TT AR AP qeatd! AR & rgara #
BRI 2 | 376 W9 WIS aTel [aeemi & A e
R R Y S 2 O ) ) B 2 ) e e
TSI MR HC| + U I Jedid! 97 NaOH —» U
UM qedidsl 9N NaCl + U UM gedid! ) H,0
eIl afe arfferan # wgad sifieva @ Jrsal
|AA B 1
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HCI(7) + NaOH(/) = NaCI(/) + H,0(()

1 3ATIdH 1 AT 1 31Id— 1 31ad-
1L 1L 1L 1L
(V mL) (V mL) (V mL) (V mL)

ard: afe sufe aifafamn # wgaa < Rei §
W UP B AEEEl FIT &1 Al SHD RG] Bl A
F g @l sl i FAEFEd smrda § aen g
N AT G B | 3N UsTeN & eIl & AT R
veref BT A & AP BT I GRATGT Tl © |

s famg — orvet T2 aTRa! @ faera= @ A s
A @ e sk g @1 wd—wdl s g w
AT & | 3CT: 3T 3N &R & AT H arfferar
% yfvam famg &1 99 & & fog wetemeifeE a7
HfereT SRS & e &1 W 3 S | &9 venef
D1 L, UeTed & TRl AT e YOI OY 4T et &
rerfa —

wiHfemEfed + ard . FEH

AT + aRE — A

AR 9IRS + 3Rl —y Tl

e NS 4+ eRe — Uil

31T 39 warl @ IuRerta | srfafrar & we
H farera arefty ar eRey 2, s faar o wear 2
= yeR afifEn & o 4 fdea & ugfa @
ATAM 57 IS D I IRAAT @ MR W =
WHAT B | A AR AR AP BEd & |

17.3.1 Al faseier ¥ S9N § S arel SuER
(Apparatuses used in Volumetric Analysis) —
A & fore ger: feEferfiaa S e SuT
BT 8- (1) Fe (2) iU (3) 91 1 vigwell Tl



(4) @ (5) TR (6) NI welrep 3R (7) e dIael |
HY B SYPI B W BT — did T IS
TUFRT F YOI TS FIAT AR SR Faag ar e
et uepR @& e g 4 WY | vuT e @ forg o
Hifeaw e e 4 ord € | ®ifEe o (K,Cr,0,
+ W% H,S0,) ¥ 41 it & SN |t by ird & |
T3 SUST BI ATH BAT Bl A Y HIAD 3T B
s e & W) <1 ok @ 99y (9l W &1 9o
AT < #R) T DI 37T BT U STGRT H T8 &l |

qrE (AewTe 9T 8 | 9 fHdrem U ugd 3N arg | SFi
B g el uR 2ifera oz ug forw @ € | 59 <1 fasl @
TR 2 Tel g 59 & I & a9 B ¥
WIGETAT — @Y o7 Wal WINT B3 & forg Freferfiad
AT aReET ARy —

(1) TI¥e 3 SR A2 ¥ W% BM1 A1y | QuTs SHl
hR dvd § o 5 Sur garn o ger g afd
o= Hfed aet g § A e fFA omar 21 swe

3 HIHE el B aIq ETe S 3R SUS &I
uEel @2 9 A oiel H el ol &R e Qi 9w
AT el ¥ AT WH F Al

HEATer AT WITAT — @e, five 3w graat # faae
o ¥ Uge SHSBI Y B |ag &I 34 fAerad 9, W
T 0 B, ot AT o ey | 59 R @1 veter
AT T Fed & | $HE (oY SUF § 2—3 mL faera=
TIPT S TPR SUR—14, mer—foreT gmail fi fraw a7
Y2 Wl < faeras 5 W S | sr s faeras & Riw
# T <T | 39 FhaT BT BF F T ST aR SN AR |
UHT Y o § IUHI Bl AT Hd8 W STl o ol g5
Fat & SN e @1 Arsral H $IS 31T Fel TS 3R
AN AU BU MIe ¥ U & | arglf 21 2R
forg da a1 sigwdl g H AT avd & 99 @l
Al faera & Ad @El | 99 dad AT wid | & el
O g B |

FRT — FE U o T 3T WA W arel] B B Al
Bl 2 fawa e AN @ra a1 i ot Bt &)
@id @ il & WH W e Bidl i wWe @l Tl
e 9 W UE wie 1 e g 1 (R 17.1)

frm 171 - e

el T SR ¥ A1d B 31” mL 3R SHE TH AN a5
% e oifthd ved § | ARRUR: 50 mL & @¥e &
T S & | e & Werar O fdl S1d omaa &1 ga
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T @ Y FHH 5—10 mL e @1 3R ST 47
IS W a8 G 39 ave gl fb Wiaw @ of was
I faera T 1 0T 9Y | 31 @i & Hen w3 el
fifa ®ie @1 Wiaa? e aEx e 1| W te—ar
IR PRI 3 g wWug # e & v

(2) TE # W WG @ Al & o1 <ud df ARl T8
B 98 W Tl 6 99el <iel W areg! o famr oia
TUFHT gY I & AT ), Ay aree) avg 7 g g ar
Frareras gad qe W ar duel= a ai | i g
3N 59 WER el f 2 @1 v Sad 9 Y|
(3) @H—al we @1 oic § ary & geldel ¥E oI € |
= fmes @& forw @ ®1 idt @1 fifa ®f® & gan
3ch U "ied €| 9 & gergel ECIU faHT @¥e ®I
JUANT & @ @nfav |

(4) Be & 1@ A1 UARE § ga STerd WA 3 7 oe
T T o7 9 9§ O - T 91 ene o
e § ocd! Bl 2| P!l d1hY OT TN § o &
forg g &1 S8 frad wag W ol @ e &l

(6) TRe BT Ugd AT I Bl Gib Fq B HAS B
| | SR 3 e § urgaiad Rt amd
% (g 17.2)1 afg smavawar &1 @ eRe Tgd 96
FRT B WY BATH I Al TAE S @I was, difdd

fir 17.2 - =R ¥ W&
qIgd1® e HT DT

(6) =¥e | g WA & foru #y (Fr faera 9§ ugdl &1
wTe fera sian &) @1 1 S evd & uewg A
T HHT BT Pl EST ST AR |

(7) Tl T A B I UTA ST F ol | Py
TR 1P AH T 1 AT 3R T8 F Ieel amd?



g &1 ARy (21 sie Sur i g2 A7) v s o
P13 T, ¥ 3nfe Sud s 7El iR et | @ avgy
faeruey eRE (G NaOH, KOH anfe) &fa & agd
W A WD H Ve O fihar dvd € Rorad -
FIe DI ST BT AT a4 B T & 3R e @R &l
T 2

fade — w2 vw Sig @ gdel g ol Tl 6 8 e
e ART H YIelT 831 ded 3R <1rd & AN H Sfc a1 que
BT & | 960 @ HIY DI Tl W T Al oz a1 '
B (7 17.3) | v Ff¥Eq smee Feres & fog sa &1
39 fore I =31 21471 2 | 99 UN 39 U2 a% &1 e
JfhT I|aT € | ARV 10, 20 AT 26 mL 3MFEH &
e &m # am o # |

20
i 10
nilL

= 173 : fuue

fitre @1 SUaRT 59 & Ff¥Ed s o ue urd W gy
urF ¥ e & fory fvar wmar £

o 17.4 : fde @ foews et

WAnT % o ¥ ugel fite @1 wWes a¥d 99 g4
W AT FSTHDT SHET FETIT | U H §Hx U H Ml
21 @ five & gus @1 g9 H gaew g R 9
R == | 19 ga fre & UL 3 W 94 47 s
T fite & Sl R @ goi Selt | 9= @ @l | 3/
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el @1 -y far ¥ 3R 59 B ge—g7 W
e <11 9 ga @1 Afvaw fre & g7 o dr el
H AR W TATHY 54 BT FAFerT a5 B &1 (for 17.4) |
3G ST SHT TN H R IT AT eIk
T S o Wl efiR Sell ger @l fiie @ S @1
AT TP @1 4R IR o1 & 84 &1 dR-EN
freer & (e 17.5) 9@ AT g4 fHdvet ST a7 @ T
15 s 3iR Wbl ¥ fitT & 3r<x BI SN W @M 54
A} SITAI T # e 3 | Afe e o qUs | B
g ¥8 W A1 SUE W8+ a1 | S &1 {5l A uEn oy
W H AT Hew aoy A Fera |
wraeTa— (1) &a ® fiue § ¥ Heed 3 i@
T TATD BT dell § agd S T8 T arfEd == ar
B SRAT | ST SIET $HUR Tara] 9 Gl 8, T ®l
E‘aiﬁva%(%jws)ﬁﬁeﬁwﬁaﬂﬁwa‘w

|r-
form 175 : fie gwr
foea @ rgaTA
Tered H e

2)ﬁﬂ?:ﬁfmﬂiﬁﬂﬁaﬂ e arver - fader el et
e arfed Fifs efi-af 4z 9 de a0 za iz
# o1 wevdr & ey geer g wadl 2

(3) e ¥ s Farerd IR BT AT FER—TER WA <l |
(4) fave # =a @1 was fire @ o <o @ o fiie
I T (SaAtery) STaver H 9 UG UdHe! &l (07s i
G A R |

(6) HE % =0 Wiae WAy e vl o 9a Reaas 32 |
= =T o |

AUD FeATeD — e AL FeTrp AT AT FeATh
AT TEAT & € b auct Ul 3ii Tael ol T &
TTRp BIA1 & | 391 a8 vl @ ferdl 89 gy ®id &1
WA T S "SI B § olle 9Irdl & | S Tad 1)
T I e g1 531 I & | S1d IS &9 59 fre @
A% 2T ST € 1SS! T T O¥ 3ifdid amaae
@& gER 2 2 (R 17.6) | WIRINOTE: 100 mL, 250 mL,




500 mL, 3f1¥ 1000 mL I drel Yell¥ep WA H R
TR & | §1 FATERT | WARTEET | AT faeras s+
AT 2 |

wrEgEntEi- (1) W H a1 9 ugel 98 9% oA iy
e AT GATER &1 SIC S1d HbN U o g3 & A7 718l |
THH Y g4 T @I B W a8 9eY o 8l e |

(2) AU FEATRD B HHT AT T AT B0 | T ugmRt @
forerm @fa1d & g7ar 2 9 Sy # g & T v
e bre o | faers o 89 @ 915 &1 AM® TR
H STt |
() 919 g9 fore a% = oY d1 S¥ 4y e 9 gd
T DI Tl Ubs &¥, 0] GbN A fEami e
faera= |/AIT 21 W |

AR i @ UGV Bl ATE dve a fafer S
hR & ST 6 eRe, faie anfe @ | uE ueel & garn
o1 gar @ fF diaw a1 A v @ e 9
WA @] 3Mavaddl A=l 8, 9% ddd od W &l
IR—AR & ot & | o areett # e 1 e @ faeas
o3 St €, SA®T AT A € | 39 UPR &
ol o = @nfe | giue anfe @ dae sia | ey
g1 =1 & uAi g

174 AP (Indicator) —

IFA—ETR® 3T & foIU aga W # qod
ST & U AR &1 gereil @iy e o # |
AP B SUNART § TGorE &1 [7 Iqa rcirdn a1
& TR fRi wean © F@ife 59 o @1 fFrafeiaa
foreroamd € —
(1) I D ARl T2 SR faera H e T—areT
ST EN
(2) 3recll AT eTNSIIAT HETH ¥ HHY: SRS AT
el W gRad 89 UR Ed & ¥ 98d Wi 2 |
17.4.1 : 0T 3R TR @1 <1 SR €, T 991 el
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1 eqRae Wl W frR St § | smgaaie, e
3N AERIR® 3P el 3T HEATd & | 3@ el |
THifed et T g T ® 1 NaOH 31k KOH weret
&R & | 39! el H eiad "l (Na,C0,.10H,0)
T& gacl &R ¢ |

17.4.2 : 3R &R STIATIAT H ARV 17.1 @ Herd W
H HUT @Y 3 ford uaref fuve # ai A &t e ford
weref @e W o ey 78 affH g B s e
T e # HieE Bl

wreoft 17.1

A F| ST | ST @
eI H | o A A
T F

T

?ﬁgﬁqm ﬁgr%%ﬁ
el SFo—a e &N | S| TTEM | e
gial e o |[REaNa | e | el
e ST-Tae A (PR | TTEM | e

o ST gl &N (e it G

17.5 et aRmE & Frafafea A

BT IJTEV HAT AT —

1. @R B ATl H DI Fes T4 Yep W ey |

2. @pe, fUe iR 9Iet &7 S| W O arel faere
&1 AR Wl | WE ¥ ud ure @ w@eed B
Wi ®2 el | WA @ oI @ael 3—4 mL g+
P H AN TUT T @ U9 9 [doa @l Hd
gl

3. e SR draal # fadas @i @ geraa ¥ sl
T @pe H faeaq W’ & uehrd @i B g1 a1
STATI T T @NE W B T gaN A YAl
afey |

4. o A YA @ R 99 faeas = enavad e
B 3MUD] 9¥e VT ug- # marl 8, U fhu
At fo 9@ Raua o o1 waar & w9 #
WRT fIeae AT &g W 2 9fey |
fite & ol RN & aoi el ¥ g &)
TAE IFAA & UTar dibY B AT T |
€T =Y | FieR B fHA A ferms | @
TE TR | € & UTA GIHY B A ofg o
uig a1 g J8 a@fey | af dew 4 enga
S @ 45 € a1 v8 &1 | 91w A et e o
Fifeoa smaae e & gvar oo e e
WHTE A N |

HFI—ETNE

AT F HER i

bk

S EE
aTelrg
ARHI
HRHI




I BT SR B N w9E W e @ g5 o
&8 A81 Al @ | eRe ¥ gd Fads & Ak
FRE @ wie H dcal g8 98 A1 e urel @iy |
@e, e efie ddell § 9% | qd feras &f e
e W feemr wfty e foras s 21 9
SIATTA e WA diepe @ T @l s fBard
BT AIfRT | g9d 70 1w &1 aTTam e gahy
H AT AIEY AT S8l ad §=d & 9, a6 Bl
A9 O F IO e ARy |

af~aa famg, W e &1 g & fEerei aun ©B
et & forv Saer Frlfierr &1 7 aRads wers
BT AT |

. U STATT EHEN AT TG dids adrdt & | A

@1 fi 7 uRaed 10 3 11 mL & Fey BT &
fexfrr orgAoe @ @R 9§ /) § @ 10 mL
e SIel | 9 UTaTd 598 T faerd Sl
31 wed@ §5 faam & i aifafean &1, st @i
w1 | ¥ w9 Rafd sir a7 92 v g7 e
F diew & faeras &1 Rer FT-oRad= 8 orar 21

. s fag W gk @1 97 ultad grar 81 arfm

fig &\ @ & fg 37 @) Aoar W T8
o7 AR |

9 T & GHIT TG 7 AT ST, STAT 3rqof
BT & | 31t e BT ud1 eEy A SrRE |
W UrgAiet S ATIE S # forer | IS @
THS W MSTiH A foreat |

A1t @ gerea for |

afg HIE UreHE Teld 3 ST G BIE F0 A=
I B TSN BIE Adhd &1 uR BT+ Rerfa #
T gEaT AT SHD SR Afdeva TET BT e |
FHY R & 79 § Heg S 8 gddl 2|
g &7 UREe SIMed UM 3@ T &
=12y | <1 Rl | A w21 gRaerHr B 51wl
2 T WA @1 gad AT B8R &

oG BT H E B AR a0 IS & g
nfe o= T BT TR | UTGaeps ¥ R warm
# yad orel R aRel & fafte Aftear &
faeTa=T 9911 & T SanT A= T SMMeas & faamor
Tt e 17.2 % fear T g —
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wreft 17.2
Tarel Y | Erel @
Aeroue | 2
ugmef sier | ufy eiex |l
[ECR] IEGEE]
@ fim | = fom
T —
RIERIECIRLT] 63 g
(COOH); 2H,0 N
wifed FEre (Fofd) | 53 g
Anhvdrous Na,CO;A R. N
Hifeaw EEgadEe 40 g N
TNa (Hifgad egrane) |180.72 g
Na2B403. l()HgOIA.R. N
BESAAING 30T (e H1.19) 430 mL | 5N
HRINE 37 (37T.H.1.84) 140 mL | 5N
AFIEH ared (ME.1.40) 85 mL | 3N

U argare e o o vl @ aifaiiaer
AT G UG @I ST i1 8, Velad AT dad
2| Samevoned — Oiefiem wte qen Bew amifaw
Helhe @1 AGAE YEfdd AT 2| 39 uiefRm
THEE & AU 9 BIE SHIFAN Wehe @I
ST BT & —
2KMnO, + 10FeSO,(NH,),S0,.6H,0 + 8H,S0, —
K,SO, + 2MnSO, + 5Fe, (S0,), + 10(NH,),S0, + 68H,0

qr1

MnO, +8H" + 5Fe’* — Mn’' + 5Fe™ +4H,0

17.6 fE3TA9TT (Double Titration) —

SMIATTA @7 a8 iR ST &1 AE A qUl @I
el &, fgargAe wEan €1 0 fafy f ugd wmw
faerE gRT Aratid faaas &1 aEdie fasan sar
T | TCITETT 5 "D ArATHE [Aere TR 1S Wrwal
qrel faeram @7 \rsar S $ Al 2 |

17.7 e uwd™e gRT Fe (11) &1
ATHTYIT—

3TNl (Acidification) — U3 wwiwe yagd
sifadierree & | Fe (IT) SI¥ S1TaRIa! & U 8q 39
i WM # e B e AT @ fau daa
WewRas st @1 & T fan arar 2| efle e




e EEsladineg s fA=ferRea wen afafiar o
oA E —
2MnO; +10CI™ + 16H' — 2Mn>* +5C1, +8H,0

@@ (Indicator) — U wiwe &1 Sfefla faea=
AT BT 8 e i favg TR el B o § o
TS FTATA H A o= es # snawrmar T
el | 78 TS (Self Indicator) ®T B PRl 2 |

U1
Jes — 9d BT W fau v faeE W e vk
TR wethe @ Arsdr 7 afd ey # sra S |
gHG foIU AUl drdal A’ H 64245 g UfT 500 mL
|l & e B Wi wewe B "D
faero= feam am &) amusdi wiefrad wHTE @
Areafae faera Y fear war 2
(i) sma=E WO — STATA 9e, KMnO, &1 A
e, B I Wethe &1 A fderae (arder A)
AT 37T faerm (dider B), @ H,S0, |
(i) fgr= — 7 H.SO, ¥ ariipa Hd mitrm
IeHE BT AT UICTiRM UNi=e & faaed § wrm
FHY P A R fdar S & 2ifvam fasg w argHa
FeTIReb W A[ETdl 3T 31 STl 2 | eI 8 arefl amafie
arfafarar freferfad & —
MnO; +8H" + 5Fe™ — Mn™" +5Fe™ +4H,0
(iii) ARy —
(1) =gee @1 et faoas (KMnO ) ¥ Smeedy 99
o
(2) 20 mL @& fitc ¥ B9 g wehe &1 °Hd
facror (@rder A) wads # of | §9° T 10 mL T
H.,SO, STef |
(a) TR & faera T # oqve W T4 @@ KMnO, faeras
el 1 @ {5 ST TATdr S 7 317 S | WA B
AR ¥ ol T G UTeids 3T Od STAII &I
EESCR
(4) Tl arpTas arsi et (et B) den Aeafie
e (KMnO ) & 27 SURIGR W2 AT & 9
B G ISl 3 T SIEy |
(iv) Deror |reft — (3r) hew s aehe @ qe®
facrer qen gefrm uwwifte @ weafie faoaa &
HEA STHIOA —

218

fegrifm Ty | = @1 |vg@ KMnO,| KMnO,
Pl drw oifran dede| wed® | @amed |@ 9ET
Wl fowm o s || sm|  (B-A) | oA
(L) (A) | B)| @0 (mL)
. 20 0.0 [195 195
D 20 00 1194] 194 194
3. 20 0.0 {194 194

(@) arsTTa B aMIEH Wehe Ao den Arafis

(e fRm wie) & W aTgATId —

five grr fw g | SIE W [wge@ KMnO,| KMnO,
.| dvw arifw wede | TETE | @ (@1 gET
9| fe o o o] | (B-A) | ST

(mL) (A) | (B)] (mb) (mL)

L 20 0.0 1199 199
2. 20 0.0 1188 18.8 18.8
3: 20 0.0 1188 18.8

(v) TTUET — (31) B AEI Gehe (FAS) @ 796
e @1 AtHerar —
W i
Hfderar = = A
FAS @7 9=dl = 6.4245 g /500 mL T
2x6.4245 g/L
FAS & qeidhl 9 = 392
2% 64245

T FAS @ AH& faeras &1 Fiddar = TS

(@) wEe FAS faoraa aeon wrafie fade & wy
SIgAMT —
qFJ*I\II,‘/]:N:V:

21X 64245
392

V, = W& FAS fae@ &1 oy 3maad = 20 mL
N, = HEdfid KMnO, faerm a1 sderdr = 7

V, = #raffe KMnO, fderH @1 wged 3RIaH = 19.4 mL
_ NV, _ 2x64245 20

TV, 39216 194

() ar<iTe FAS fareras wer Aregfies KMnO | faeras &
e BAFAH —

el N,= i@ FAS faer ®1 |

N,



T - NV, =NV,
W&l N,= 3= FAS faerae & |fderar = ?
V, = 3= FAS faeras @1 mgad s = 20 mL
N, = #eafdd KMnO, faera=1 &1 =iHerar = N,
V, = ARt KMnO, RIeR &1 wad 3iaa = 18.8 mL
_NV, 264245 20 188

\A 392.16 194 20

N,

264245 188
= x —N

392,16 194
(%) a5 FAS faerm @ 9rsar —
I — AFEl (g/L) = A x gedid! AR
7El, aTFTd FAS faers &1 fiaar = N,
FAS &1 goaidl IR = 392,16

37 1S FAS faeta= @t arsdr =

2x 64245 188 . 2 x 64245 x 188
_—x — x 39216 = ——
392.16 194 19.4
=12.4516 g/L
(vi) 9RvIH — gaa B’ # A 1y 2rsma vw i
WoWe B ArEar 12.4516 g/l B

TAT—2
Ses — dider ‘B # Ry Ay e | fhwedi vy
IFIFTIH Fowe @ Jrsdl ¢ /500 mL # ST S |
TS fIU MUl @raer CA W 0,033 N Sfferar @
freeel b sMifgd wehe &1 AHe faera fean
AT | U] I fERM WHTET o "reafie e Ay
e 1 & S 1.06 ¢/L Oicdidy @+ 137 & |
(i) sITass WEAT — FAUT WE, KMnO, &I
AeAfAe faerm, By mifad Teme B a4 faea
(dTeTeT A) T2IT af=d e @@e B), @9 H,SO, |
(ii) Ragra — @9 H,S0, ¥ areligpa thew smifas
e T ITAT WIS wifee © Ui § s 6
g R famm T 2 | e favg TR Srme e #
TATET 7 3 AT 8 | FR Bl ATel] STafias Afatam=
frrferfRaa & -
MnO, +8H" + 5Fe™ — Mn** +5Fe’ +4H,0
(iii) fafr —
(1) @Re @I ArEafid fadgd (KMn0,) | Surae? w3
o
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(2) 20 mL @ fde & $ww sHifm gewe &1 9\ e
ot (@rder A) dea # o | 33 ST 10 mL a9
H.,SO, STef |

(3) weTrees < faera= § &ee & @9 9% KMnO, fErer=
Tl ST e feb Beehl ermdl ¥ 7 371 1Y | UTaHie B
AR H o e gEa Uadaid 3 O A Bl
CIERBRE]

(a) T&<ira AT Sr=iTa faerae (S0 B) @21 ArAfis
fe@ = (KMnO ) & #e9 SURIad Werd TR & WA
B T UG AT T SIEWY |

(iv) deor wreoft — @) wee faees qen weafie
TereTa @ e argATT —

T FAS i mafe | KMnO,
Tl faerd & uEaE | KMnO, fiem @1 gEm
S| e SR [yt ot | 91 VAR 9| ST
(mL) (A) | (B) (mL) (mL)
1. 20 00 199 19.9
2. 20 00 (197 19.7 19.7
3. 20 0.0 [19.7 19.7

(@) =TT HYH IHITH Wowe faawe qen aratis

(ERRM wwHwE) & el STgATTT —

&ea FAS T mafE | KMnO,
T T @ oA | KMnO, fiea | &1 G
| g ST [ it | @1 | S

(mL) (A) | (B) (mL) (mlL)

I. 20 0.0 [19.1 19.1
2. 20 00 |188 18.8 18.8
3. 20 00 |188 18.8

(v) TT9FT — (3f) WD FAS faeras o2 qeaffies KMnO,
factar & W S —

¥ — NV, =NV, ==

N,= " FAS faeras1 & =ierdr = 0.033 N

V, = AF® FAS faer &1 s = 20 mL

N, = #reafid KMnO, faera @1 iderar = 2

V., = "Eafie KMnO, faea &1 ugdd s

= 19.7 mL
N, = NVi _ 0033 x 20
=T 19.7

(@) arsme FAS faeres on arafis KMnO, foems &



e STFAIT —

¥ - NV, =NV, &,

N,= ar5Ta FAS faeres @1 fderar = 2

V, = 1S FAS faeras &1 9gad S = 20 mL
N, = #reafie KMnO, faerm @t Jiferdr = N,
V, = At KMnO, faeras &1 vy s

= 18.8 mL
N2 NaVe | 0033x20 188 0.033x1838
— = x—N=
2T W 19.7 20 197

() arsira FAS faerm @ s —
YA — "isdl (g/L) = F¥eadr x edial 4R
0.033x18.8
19.7
(T) arstma FAS faems &1 wrsar g /500 mL # —
HE ¢ /L
2

x 392 = 12.3500 &/L

~ 123500

= 6.1750 ¢ /500 mL

(vi) aRvm — dieer “B* # faw e srgna S sty
Wewe faerad @) Wrsdr 6.1750 g /500 mL 2|

T3
SRS — BV UMW & U A9 A ey B qewe
@1 gfereraar d S foreeT faees aiaea B # 120
o/L T B HITH TR T 2 | THSG [ st
didel A H 6.3245 g /500 mL W1 BT el ey
HIF Fewe &1 JFeE feras Rar w21 el
KMnO, & #reafie faeras A1 fear mar 2 o e
N/30 |l @1 & |
(i) srasgs wrEdl — SHATE ¥, 7 H,.S0,. KMnO,
o1 wrafie faees, b mifrm wewe @ AFE
e @@ A) @ s e (@ B) |
(i) Rrgra — 7 H,SO0, | 3rlipa Hvw Imifas
e T ST T uite @ e 9 d &
T ¥ famar S 8 | afad f6vg) IR I welren
TATET 7 37 ST B | wA B aref] snafee arfafamn
frferfaa & -
MnO] +8H" + 5Fe* — Mn** + 5Fe™ + 4H,0
(iii) fafr —
(1) =gRe @1 A\Eafd faea (KMn0 ) & WiTeee 9%
Ell
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(2) 20 mL @ fde & $ww sHifm gewe &1 9\ e
ot (@rder A) dea # o | 33 ST 10 mL a9
H.,SO, STef |

(3) weTrees < faera= § &ee & @9 9% KMnO, fErer=
Tl ST e feb Beehl ermdl ¥ 7 371 1Y | UTaHie B
AR H o e gEa Uadaid 3 O A Bl
CIERBRE]

(a) T&<ira AT Sr=iTa faerae (S0 B) @21 ArAfis
fe@ = (KMnO ) & #e9 SURIad Werd TR & WA
B T UG AT T SIEWY |

(iv) deor wreoft — @) wHe faoes qen weafie
TereTa @ e argATT —

AE FAS =T & wafid | KMnO,
T fmm@ | wemE | KMno, fgm @ g
T vged T | ot | @ UGE AAEE| SR
(mL) (A) | (B) (mL) (mL)
I 20 0.0 120.0 200
2. 20 0.0 1193 19.5 19.5
3 20 0.0 1193 19.5

(@) 3T BRH IMIIH Wewe fqeed del AaRafid
faeras @& Hed s —

IF B Hebe| e A FafE | KMnO,
T FSRam @ | wEmiE | KMnO, fie |@ gETd
| T SR [ it | 1 G S| T
(mL) (A) | (B)| (mL) (L)
1. 20 00 (190 190
2 20 0.0 [185 185 185
3. 20 00 [185 185

(v) 9T — (31) A9 FAS faeras e arafies KMnO,

TeTa & ®e SrATI —

I — NV, =NV, w=l

2% 6.3245
392

V, = A& FAS faerad &1 3maedad = 20 mL

N, = #redfid KMnO, feras @it Siderar = 2

V, = #Areafe KMnO, faeras &1 ugad i
=19.5 mL

N,= A& FAS faer &1 Fiaar =




NV, 2x63245 20
N, = = — x —
- Vv, 392 19.5

(@) aT=TTe U Aede (FS) faerm e arafie KMnO,
farerae & we e —

I — N,V, =NV, =l

N, = ars7d FS faera= & sferar = ?

V, = 3151 FS e &1 IR 3R = 20 mL
N, = qreafie KMnO, faem @) |iderdr = N,
V, = Wegie KMnO, faere @1 wgad s

= 18.5 mL
N‘:NQQ: 2x6.3245 y 20 5 18.5N
: vV, 392 19.5 20
2% 6.3245 5
_ 2x6.3245 » 18.5 N
392 19.5

(W) HYF Gehe B Awal —
A — WAl (g/L) = FHerdl x Jeaidl AR

o 2x6328 185 o 278 = 85069 g/L
32 195

(&) = PUM & T foeciiT 6w wewe ol wfera—

FS &1 |r=al g/L
FS @ sifireraar = BT U =T T AT

x 100

x 100 = 70.89%

 8.5069
|

(vi) TRV — aTe B Ry Y & @l o @
firere= % fireea Bew Hewe 70.89% wie 2|
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AYTY—18

FEE e d haree w9 @1 uga

DETECTION OF FUNCTIONAL GROUP
IN ORGANIC COMPOUND

i fhare Wi & — et temgifem,
wiHtfed, teeess, PreF, THHT, erfgwa enfs | fay
MY HrETE AiHES # Iufterd e Wg @ ugam
T @ feTg wefines W, e @ wEid ok Aife
H SR Tl & SR I Al 8 | 39 MR W
HATTAT g BT A o AT o £
s qdiereT — A weTr € - (1) Hifad e (2) 3T
(3) T (4) faeraem 3R (5) weT TRt |

(1) #iftres sraven — Ry g A @) Ao amwen
TP TR R BT A oAl i 8
319 : drEifeafersd, WIHT G BiHTd |

%4 : Yedlaiiorn, Ufeserss, dIeH, T, sEifdafs,

o

TiffeTeh T SrEgT |

(2) <1 — wrdfew @iftre @ 1 Sud dean, hares
TR TAT IURT Tdl W R Fwar § 1 F Adiftes, forent
FHacT BIE, BT T sfedior &8 € urn $EE
g | wEwiRe g e d@ifie ura: S g @
TB PIAfID AR AT D PR A F B S
S TiHTE, T, U, FTie o ' 6 S W
RUIE RIS

(3) Ta — fafire T & FRO AfhE AR TE @
UEEE BT AFAM ST ST E —

TV Tifre
EAENRED e
e wifife vd tifes e
qoell vt wrafes
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AfewT Sy
e Sl

Ueprafel
tfress

(4) factaaT — @Ht dife 5 Sulem frarcrs 9E
@1 gEa e B Ferd & MR W Fgar @
T ' —

e aur 2R A ey UeniEa, Ufesarss, e,
BT, FEifafers 3, T |

et # foog oy dem # aifyelw - wElEEse
T |

5% wifegw agsEidc fyaaa & fady
w3 |

59, Hifsaw sggiass faaas # fady : weiftafis
3%, WiHl |

5% wISSiadNG e § fackg @ ol

(5) vaer w¥iEer — A= e a1 B @ g T
UR oTST AT e AfE dH T F 8 weg B
@1 U= B U saA1 W Fed & f 98 ' 9 @
TTSAT ST v B g, fihe 39 R Oifis s T ad
=l

3R €y I ST & 1 P @ B wEd
aTer, U WiEd THHaR arel & al WS # P &
afeerd e siiR Srell gu arell saren & dr wWitfes
ifire & |

BN SATe B UY R B HaheT 2 | Wi @
T U ST W @ T AR ® O uAss '
HEHAT 2 |

Tl 3 g — el G U FEtS AfE § e,
RSN, MFHSE Tl AEgod @ Suferfa s



T B IR | FE B S 2 | o Tedt @ =al suferg
21 @1 g & wifs T urgumn J e =2 e o

HEA, BTgsior g sifedior @ fere wlieror s
T aMawId T8 8 U NSl WHen & fau T
feam T 21 3w wherr @1 s @' § 5 e

AISCIOE &1 e
AT et ey
(1) TF mL ¥ feaT+1 95 [ 391 om@em | Asgied

T # SRR HE | FETSS SiTaEs T 2Egor
W STl & & foeasT ugar st | @1 11 wad E |
TR & for adieror gt <A auge &

T UF ¢ BrfTE WS T 2018 6 FIHD
IS & W HAR FHid & Teil # 79 $ed 2 | foraw
CO, T2 H,0 a4 & | 51 Yol & §8 & U el
dal & WU H &8 <1 & | ofcl 9 BTspior @l Iuferfd
Fif¥ea & &

2Cu0 + H, - Cu + H,0

Fqd Tl W Mded aell I @ g @
gt ¥ IR € A1 a8 g 8 S & 9 ards @l
Suferfy g=mar 21

2000 + C —» 2Cu + CO,

Ca(OH), + CO, — CaCO, + H.O

ATSC o @ URIEv — ®EfTE ATE § Ageior &l
Suflerfer o URIeToT (Lassaigne’s Test) | &1 9l & |
UHT BV A8 & b FEfE difte ge—wars e 2
St faerae # amafra 72 2 € wafd &w amet o &
TEETOT Y b B |

T R H A § Suferd AsgioE anfy
Tedl @I AT 8 arel At # agen wiar § e
Fifed wiieTor fare o we | WS fore Afie @ wifean
€1 @ W1 AT (Fusion) B & |
o e - =R & e T faam Wit &1 g
fseey vzl # gAY Yo & | 36 TP H YEh Sgal
:ﬁﬁ(IgnitionTubc}ﬁﬂE{ﬂ?ﬁTﬁaﬁ%ﬂ%W@
T @1 ®0 T8V T o | VST B 3 THA 8—10 mg
AT 5—7 48 FEMD AiTaE SIad? o el DI 28 &7
T O B b T B | 3 IU U T e FoR
g BT W@l R T 10 mL 3Tgd o @,
T BTl | SUST Ted B of | I8 Bid oY faeras
FEAT & |

3 faerma # SuRerd ARge 3@ witead
WSS g oiral 2 | fTar 3 Nata CN- # &
T 2 |

Na + C + N —» NaCN
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NaOH foermm (@9 | /oo |sufrerg
T8 B ) + U mL aw B W
T g3 FeSO, @1 Fqw 2l

faea |
Y / I &1 Saad | e a1 5 | AR e
A% H,S0 /4 HCIfaand | | e [RIEGG!
(2) swiw (1) @1 Arem A e | WRRE | AREISA
yaeiu / fadasi+FeCl, | Arar /v | Fftea
farerr= 3aey
arftfsrang —

2NaOH + FeSO, —» Fe(OH), ¥ +Na,S0,
6NaCN + Fe(OH), — Na, [Fe(CN),] + 2NaOH

Na,[Fe(CN), ]+ FeCl, — Fe, [Fe(CN), ], + 12NaCl

TEgvH & fau s e — fagaeT wiemor
ey uRRerfeat # frar Srar 2 1 g weror # varef &1
ie araTss # fRafia @< € | o faeraq a9 &8
R FHfeA B A1 & Fifd wg aeiia dfre aeror
T A ST Aol T HE TR O o & | 8 4R
ARG BT THST TET W STl gan S el § a1
T T €| 99 gl w9 B S 2

U YSF e el # edrer w defe A
AT THE T I AT e @ifEEm FEie o
ST Ui AT R gTgeR vy Ugel dR-eR den
qre H a9 vad a9 24 9@ TH @ & oy e
AEAES a9 Il 8|

I TG T AeAT DI 10 mL ARG STl Fare
&Y AT Faer Tell § STerhx SaTeld & | 3Uel dd B
oI & sk s % arar 991 B wewe fAaus fiermd
#1 39 I Joa faeras @ Saraer Iver Fd # |
394 BB §8 W H,S0, @ Sre W e g
fTeT B S Y AEgee @ Sulerfy gt 2

Frfw atfrat a1 iy

(Nature of Organic Compounds) — fanit @rdfaa
Adifrs ¥ St frars wE @ ugae & 9
Ud WS uRieT, awdl @ SuReIfd & Wi Swa
TTT B SIS T Ay e & | e ademr
BT U8 U1 AT S € & A sreiy, e,



wHifers a1 SarfiA 2

(1) ar<ita wpfr & fog —

(@) T TReEEedt # oI W A 23 §% (59 BF W)
AT &Y 1 mL ATHA ofel HeAey fFan iR 3w s
8 fIer, areu faer o aifvera &) oo 89 v afe
=TerT foTeas U e & <al & af 98 A1 arelia a1
Wi B Haa £ |

() #ifire @t Sudad A A wifsaw agwEEe faaua
fiom = gqderec (Effervescence) BT & | BTHHY
wiaa #§ 79 HC fienae arefin & | o1 ey T2
AN W AE Uferbfedm ane @ wfdafe amer W
e 3T 81 WahaT & | 3M@ETT 3T TR U8 WHiCH
arFel I dearsd arvel, R arver o difers e &1
el 2 |

(2) e Wty @ farg — g Y e 9 i @
AT # 10 wiRrerd a9 HCL faerm faam w faes =
T 2| 3@ NaOH faeH de—qdg &% S difd
feaera amater 81 91T | sfaey A del ST UdE Al 8
A1 eTRe yalr @ B Wt 2 | 9N wiAfed vie
T Uil S, Susar v anfy

(3) Wit wpfa & fag — 4 AP =it feremw o=
| geqderEe q8 §d | diffte @ Suea A #
NaOH faerz= fiamar fRand| aft dife fada =
ST & A7 ofreT faer g & 41 e Sl W a2
3T 7 HC| ¥ 7 37aeifie &1 517an § a7 9% wHid 2 |
S o—Aveife, p—ueiie, @it anfe |

(a) Sede wafa & fag — ofe feor o Afs
Fuae A adleror 7€) <an @ o1 g8 SEriA wel @
BT 9EHAT & | Ol TSP, Uehlerd, Ueselgs, deH,
gorw anfy § W s 2|

T Wi &1 9heror — e freifaa a1 iR
@& st 4 9 o 9ife 4 suler frores wE &
UEgH weAT | fafire wHE @ usdm @A 9 g
YT 3 AT Ugel 4T 7T W dva aRom
e & & ey wel e w98 @1 usar & 4
weraar e & Afvrai § —

e Sivft — ®EE, sEgioM U9 Sifedios gad
A FEifrafas ara (@Eifrafas wg), B
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1 UeprErd (BTssifeda W), tfesarss I #eH |
fgda aoft — orlw, sEgom @ TEgE gaa
A vArss, A

—C—NH, .
1. WisT W ( g ) — g # UEEl 9E
Iuflerd 2 |
NHz—ﬁ—NH2
0
T

(1) wifsaw sEgicaEs (NaOH) & Hrer gde —
geref @ 37eq A= @ NaOH faerm @ wrer 74 foanr
ST € | 3T @ R Wirel wiE @ SulRafy ufdr
2

RCONH, + NaOH — RCOONa + NH, 1

(2) wifgga -ggIse (NaNO,) & Wty gderr —
ueref @) aed A H qg HCl @ 2 mL &1 NaNoO,
faers @ 2 mL ST fEant €1 ol & gl
Faedt & o WieT wyg suftera g )

RCONH, + HNO, — %= B , peOOH + N, T+ H,0

2. tfeserss (-CHO) WiE — Ufcserssl # dElHdA
WHE (>>C=0) Ul W[l € | BiACSEES Bl Blehy
I I UfcSEEel # dEi-d WE BEgo JIR Uerhicd

a1 WiHes wHg ¥ el &
i ; ;i
H—t=0 CH~C=0 C(¢H;—C=0

wififesess Wicfeeems difcsems

(1) forw afirasia adteror — Rl # A1RE 31 5-6
g5 a1 orer | Aife aay R afiede & 1—2 mL
g | et ave feames 2 fire 9 =T v € 1 T
F P | el 1 A R Ufeserss wiE SuRerd |
Iy Ionfesergs feam war 2 a1 et
efN—efIY 3me | el SEafie drem W 39 wier
Tt Fr dar 2|
firw i@ e faera & wW @ F o
UfeeETEs o Uiy # 7 el T < &
(2) €t af¥eds wiieror — ywg=el 3 2 mL sifieds
(arTT=rem ETEgiaaTss gad AgNO, faerm) 7 fay e
Aifires @Y a—5 § A urgr wr Afire fend | feares




BN | BT AT AT Tord U e B | oo wqE
Sferd & |

2Ag(NH,); + RCHO + 30H -
RCOO™ + 2Agd + 4NH, + 2H,0

(3) weferT faeaT wdierTr — 2 mL GEfT faerm= A
3R B amerar a-feae faerm # 05 ¢ a1 05 mL wifi®
ey 2—3 fiFe o Sarel | HR—e el 391 @ e
T TS AT 3 ey g i Ufeseme @ suRerfy
I & |

FifceETgs o Afafie tfeserss Saa wem
Rl T & | R WitHE S T8 U¥RTv ST 2
R—CHO +2Cu> = SOH™ — Cu;0} + RCOO™ = 3H;0
UCSETES oot fror T EET

3. Yot (-OH) 68 — I 9if® 5 ssgifea
W (-OH) UfeThfesd Hra UeA] Sw@er a1 HEa
sjwErer & ured # 9S8, Vebleld dEard & |

CH, - OH CH,-CH, -OH
#freT Yeaplatel ufdret Yeablatel
CH,
> |
Ll’HS cr|3—¢|:— OH
‘H,— CH — OH
CH,— CH—0 cH,
TSI UeplEla  Jarad ffed Uehiale
UemiElel feredy @& ufy SR 8 2|

(1) wfeT ang gRT wheT — I TeEelt § 1 mL
e a9 SR e ua o Foia dfewaw
Hethe fHere ared] Te feey aifds | ool &1 A=
B TR AT B 90 | 39 B &% R o | 3@ BiE
s Aifed &1 viel gbel sid | H, Fddd & $ror
qeqaree Bl 2 dl vedisifors ag o sullfy gud
2
2R-OH + 2Na - 2R-ONa + H, T

(2) TECX TGV — UThIETA GIaEifdacrd 3T B oY
fopaT v WER T Al RN @ | 59 far @
TEeNIR dEd € | UE fhar W H,S0, @1 Sufterfa #
Bl &1

W 9 Y W Aol § b mL faar
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Adifiep v 1 mL <Ifga Wfes s &k 2—3 43
s H,S0, e sk @ 10 fiFe ad o Swd
TR TH F | T 20 mL ST UF SR # dae uwg
el @1 fisor gwd 99 &1 YU W wal Sl wgy
T YereEiferd W @ Sufterfy Teldr #
CH, — OH + CH,COOH —— CH.COOCH, + H,0
Afrer tHfe® LIEE
NI T e

(3) WR® smiffraw Tsde wWaT — W 9 I
el § v mL A1 eidy 2-3 48 ARe amifrm
ATgge AMEHS B FAed B | [Er a1 ara [T
UCHIEIeTd W &1 SUferfy gofdr & |

2CH, ~OH+(NH, ),CaNG, ), = (CHOH), CaNQy ), +2NH,NO,

(a) Tehifed woiiviss wia — UehEia tdifed
TARTES T AT T TR Thex a9 ETsgi FaNEs
9 g € | 98 HC 197 NH,OH faera=1 & wer fopan
FRd I FARES BT I9d <3t &1 2 |
ZHG 00 Wew 9 Y WETd] H o
2 mL e @ 1 g Fota dfedaan weve Fams
aredl aE fEerd 9 B o | i # 2 a1 3 9 eifea
FARSS @ e B | 2@ amifm erssiaass
fer= # Sd1 &l & U &8 0 7ol & 48 W I |
S W WA g4 994 & Sl Uebleiferd g @ suflefa
g & |
R-OH + CH.,COCl — CH,COOR + HCI
HCl + NH,OH — NH,CIl + H,0

4. BEifa® (Ar-OH) W5 — 79 9if@t # a=i=
qeTd WY U AT 3D BESiidde 99 9S B & d
BT HEa #|

OH OH OH OH
@ j % j: b ©0H
CH, OH

L7 1 K o 2 3 v o S i [ RgifiTer
3= TfTE a1 B & offee wiHier Wal # o1

T I H g vy H Uy Wi € | ¥ 9 e w2 #

farg 7 e W sifeiiea B o & forest i &1 o



g | WAt Siel § @ fobeg Uewpleler 4 sifde facr 2
21 3 fafdre w are difire €
(1) ferema wlegor — 9 et foreww w3 w Ry U
i 7 v 47 91 vF e (@ BF W) 3 | af
ferew ™ o3 &1 37 <Al ¥ o B AN A9 BEid T
SR &1 Hadl 2 |
e : a8 W sEifdufae ora ff < € ifs
faeram & wer gegeTEe (CO,) 3 o 78 < #)
(2) vR® Feiviss Ty — AfE & UF mL 302
T A Uehiaiierd faeas # 2—3 g8 Sarid FeCl,
(efreT FeCl, forera elepv S o NH OH faert ga—ig
TD Bodbl ToollT= 3 Td e & | Sarady guer
D B od £ | B SaRIE FeCl, @ faeram dgama
1) &1 et faeras e | e, S, e ar e
AT T WIHIfeE W @ Sufeerf qemar €1

FeCl, + C,H;OH — (CH,0),Fed + 3HCI

(3) effex®= ufieggor (Liberamann’s Test) — O T}
wEte i te—Rafa Raa e € 78 o 9 2

ok yeEel! ¥ offer w1 diffe (a1 @1 9 9R)
SN NaNO, & @B P fHella” usel T & 3N i
3Us] B | U mL A H,SO, femg | ewr <frem &
HIC 3 IU= BRI 8 ST el MHeTr oR il &1 S 8 |

31d T NaOH &1 faere= anfera # fie o
B &R0 AN AT H a1 & Gl widrel w9z o Iufafa
gotar 21 59 wherr & fawga ofkemm it wwef
W e g & -

Aifirs | NaNO,+H.S0, v fie|  NaOH
fe W T ww |PEE ® 9T
LIRIGH TEA ATAT ATEY |l [ el
7T
aifell wordfer e e ew e |wEw A
AT E
Her artel | e e arE | Tl g
T T | T AT TR - -
a—-geite | e - -
p—uefia | Bre = =
frffEre | e e | e

2NaNO, + H,S0, —» 2HNO, + Na,SO,
HIfSTH AgeTEe AEEW AR

226

(S>-on 225 No<S>-on
wiie

RIS WA
ON~T—0H + (S 0H —>HO~< T N=(_»=0
oS! B (e )
HO—X O~ N=T>-0 NaOH,, Na-0~<O-N=(_ =0
gosT B (e )

(4) 9R® sHfraw Tgge wlevr — 39 afieis &
2T I 291 AT 430 37 <0 € Safds Uehlaid el 31
od 2 | 977 ullads Sfed suwswart @fE & Ege
HHE & UGHIEIT AT BIATe GIRT UITRITUA & SR Bl
219 —
(NH,),[Ce(NO,), ]+ 2ROH = [Ce(NO,),(ROH), |+ 2NH NO,
(T8 TR WAeE THE A g0 € gty wd-adT
HfeATS S & wadl 2 1)

=0 T & forg fw g A s swa
Feir faaad W 3—4 45 SifT@EiE #1 (05 mL ARE
I ATEEE + 3 mL 9 #) fAera e | &
3ferdr wiel 3(aery WiHTer @ Sufkerfe guiidr &

5. @rdfe Afire #§ suferd awl &1 91 g9 W Sud
fraTcHe WE BT {30 TH A AT ST HhT
2 don Sue SR fharers wEl @ whenr fan
EiGIY

eed : feu U Brife e # SuRed s

.7, TRITT TEToT

g : fRU U FEMAE TIE T oo
e WE SUReT T




AEATI—19
SdRDI H IJT U &RGIT HADI DI IR
TEST OF ACIDIC AND BASIC RADICALS IN FERTILIZERS

OIS faeeivoT H g IffshaTy JffedaR
BB AT, STRDT IR AN BT b STeArd faera=t
H UR@R® AMHATG & | BN H STANT B dlel AR
H faf~ geR & o= (NH,*, Cu®, Ca?*, Mg Td
Zn*") Ud VIR (CO,>, NO,~, CI ¥4 CH,CO0") Ui
ST &, Tt oA fawelyor & gRT S w84
SWRIFT IARIAT TG SR AT &TRGII TG el
HAD! BT YT T FdHd ¢ |

19.1 I*AIT HAAB! BT [OMAS fazadwor
(Qualitative test of Acidic Redicals) —

(1) 93 H,S0, 9§ TUmH® TAET (Qualitative test
by dilute H,SO )—

g q&for A
Uh W&l § 1. oUS Ao # dofl dEMe
ofTST AT SdRB & ST BT Mt (CO,>)
TPR I T IR TTE T TR
H,SO,®lefr| afe 1 ol et |
P AAfHAT IO I BT T
T A EIR—ER P Uy A gared
TH B | T R IE AT
8 ST 2 |
2. RR® SR ey Tiee
3 8 | ofaor & (CH,CO0")
STetr faers |
&R—ER FeCl, &
IR faer Sref |
Ao &1 3/ T8
AT 8 91T 2 |

227

Fregaree Wae R S0 IS Iffhad
(Confermative Test and Chemical Reactions)—
1. BEME — T BEMFC R B fhar | emgfed
BIhR DI S8 AMRATSS il &, FoTAD] e I & Tl
H# ¥ yaidd a1 R 98 (Sfcqdd FEFC & HR)
o 81 o & | 9 @ @1fde aRy aa ganfed w9
T BT U g FTEN & Sl 8, Rl 31d Ca (HCO,),
(ST qrgdrae) a9 AT € S el # fae 2|
CaCO, + H,50,——> CaSO, + H,0 + CO,
Ca(OH), + CO, — CaCO, + H,0
CaCO, + CO,+ H,0 —> Ca(HCO,),

2. WEce —

() T UICe 3kl & AT foham dR UAIfed 3t I
g, forad R SRy Wil gt &

2CH,COONa + H,S0, —: Na,SO, + 2CH,COOH
(ii) o1 el feras § FeCl, @1 SariF fderas
e # (®R® Wiice 99 & RV el 3dey yrd
BIT B | SUDT SaT 0 IIRTd BRe THIce 999 &
PHIROT T 3TFTT U 1Tl 2 |

3CH,COONa + FeCl, — (CH,COO),Fe + 3NaCl
(iii) 3T BVl TR BT qUT 3R rAfeTd 3T 1: 2 B
3rguTd H fAs1or ol SR U AT &l ga Sfed At e
FRD TTS! | RRD SR 7Y oy 8, < vefifed ort &
T B |

(iv) T IRETell ¥ o yared & | g9 ofiel | H, SO,
IR TRt Yol AR T BRI | Hell & A H-THIED
e 37Tl & | I8 gera-l 1Y Uil VIce 9 & BRI
amelt & |




CH,COOH + C,H,OH —— CH,COOC,H, + H,0
AIe : P BT YALI0T B FHI TS AR BT garr
A B Ul WA H A =Ry | CO, 1™ U ql g8
Fell gRT yarfed =l =Ry |
(@) | H,S0, ¥ U GKeor (Qualitative
Test by concentreated H,SO )—

g q&o7 I

1. Uh WNRETl § 1. 189 49 TARTSS
ITST AT SIRB HCl SRt g (Cl) &1
TP ITH AT e fperct €1 Adbar g |
H,SO, Stelt
3R T B

2. U6 WETA H 2. Bod Ulo-8  ToANISS
ITST AT SIRB [T P AN CI) =1
PR IFH MnO,  F@erh €1 HHT 2 |
3R ¥ H,S0,
STl 3R TH BT |

3. IREell H 1. RIS I Al_ST
ST AT SIRB e 21 (NO; )
AP IH 2. il § BIIR ®I BT Ahal
&% H,S0, EISRISIGERSER S
STl 3R TH BT A
TH B | IR e e

fAperd 2 |

Freggee e R S99 e A
(Confermative Test and Chemical Reactions) —
1. TERISS —

(i) U IRl H ST A1 Sk 3iR A H, SO, SIefdr
TH B W b WTEH gagad 19 HCl e 2, foraa!
< e B 2 )

(ii) U TRl ¥ TST 91 SIS odx IAD 4g & U
NH,OH @I faerd) # gaiedx s Hie &1 B8 o
W NH,Cl & e 24q 8 & & |

(iii) U ORIl # TSl A1 Sevap, 3T K Cr,0, 3R
A H,SO, ¢lehR ¥ &R H Ifel Fellkigs CrO,CL,
e I Fherd & | ITPI ofdd H e R W
P 3 (H,Cr0,) $1 el &1 faeras a1 81 59
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farera= # NH,OH, Uiifees st iR ofs Yiice Sef 9
S HIE (PbCrO,) &1 Uidll Sf@ad a7 & |
K,Cr,0, + 4NaCl + 5H,SO, 2CrO,Cl, +
4NaHSO, +3H,0 + K,SO,
CrO,Cl, + 2H,0 — H,CrO,+ 2HCl
H,CrO, + (CH,CO0),Pb—
PbCrO, + 2CH,COOH
(iv) AT & el faerae (I1 Aifeas dee fepy) 3
9 HNO, STaidr AgNO,fdere e R wad Ter
3[FeTY YT BT & | € 37aery NH,OH % quier faera
& 3R 3 A= HNO, ST ¥ 37derd Y: HTe EIell € |
KCl + AgNO,—— KNO,+AgCl
AgCl + 2NH,OH —— [Ag(NH,),]Cl + H,0
[Ag(NH,),]Cl + 2HNO,— AgCl + 2NH,NO,

2. MEgT -

(i) T IRl H ofTgl W1 SR AR WE H,SO,
SIAPR TTH TR §od ATd—X g Febeld & | ReETel]
H IS BIR B Bled STAdPR TH P F R A
3w T & W\ FFed 2|

— KNO,+ H,S0, — KHSO, + HNO,

4HNO, — 4NO, + 2H,0 + O,

Cu + 4HNO, — Cu(NO,), + 2NO, + 2H,0

3Cu + 8HNO;— Cu(NO,),+ 2NO + 2H,0
2NO + O— 2NO,

19.2 RS HoAB! BT [UMTcHAD fagawsor
(Qualitative test of Basic Redicals) —
oD AT # aR&™ oAdi &I A=

bR B 3ffdeld AR 919 B &Ha] & MR R ©:

Y forfr R R ¥
g 0 NH,*
e I Pb2+ Ag*, Hg22+
g 11 (A) Hg?*, Pb**, Bi**, Cu?*, Cd**
wqg 11 (B) As3*, Sb*, Sn?*, Sn**
g 11 Fe*, Cr3*, A%+
KLENAY Zn**  Ni%*, Mn?*, Co?*
g V BaZ*, Sr2*, Ca%t
g VI Mg>*




e MAHATG e & wv=1 g €, or:
SR JADT BT Y&V HIA D oIy od0T & fderad
T 950 Ayl © | §AD oY Tl IRIb oI B HY
# B =Ry | afk ot & w9 # 7 81 a1 Fav B e
TRel H GgaR aRI® Jof a1 o1 A1MRY | oA d0T Sl o
JHfdery &1 a1 a9 HCl # fae=s a9 =1f2y |

faera 999 & foTg U URRa=Tell § I 05 g
YT (SIRP) BT IRIS FOT ofdhx I 2 mL el FHermaiy,
IqTET 3R ge—q7 B Ars HCl A Jor anmaR
fetT gU 3T T &1 & Favr (Sava) Pof wu ¥ ferg
& I | IS AquT (I9R) faer 1 &1 ar gy wReaeell
# 05 g TV (SRB) oIHR & mL A% HCI et T
PRI | 39 IPR a9 (SdRP) faera & S | fab=dy
Rerfar 3 Asfeed a1 AewrIRe st # e &1 a9 |

el +ff T A & T D! Bl T AT
e, R THE b bed & gRT Sraeiid fhar
ST 2 | faetas # W9 sifievias &1 anifdred ferman S
2, R & 99 g & 91 9ew Sraefid &1 o ¢,
319 et &1 BT forar S 2 | 319 fIerad # 99 9 g
S ol [deHH &4 © | IS UgelT T IJuiRerd 8l ad
T T T BT W AT A1y | AR AR @
TR U FHE & UL $HH & TR R T8 H FeT
e |

&4 I8l W NH,*, Cu®, Zn** , Ca®* Ud Mg*
SR D! ST {5 w9 : 0, 1L 11 (A), I (B), 111, 1V,
V, U4 VIHIE & 9 & |

HIE dU/SdcS DI e
e feaa+afieds
0 ofqur § NH,*&®T  NH,*
JTCTTT TRIEToT
I faer + ag 319erg 1 |/9E Pb,
HCl Agderm Hg (3r49)
& TId 3T |
1 oo + @9 3FEY 11 T8
HCI + H,S i. ®Iem — Hg (3&),
Bi, Pb, Cu
ii. AR — Sb

i, Ul — Cd 92T As
iv. &7 YIelT — Sn (3F)
v. ¥T— Sn (349)

D ADIZS
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I fdee + ag HNO, 3r@er I g

(U® a1 3T §3) i, WTe—IRT — Fe
+ SR NH,CI ii. &T— Cr
+ NH,OH fii. ¥ — Al
e | HESIERIES]
IV  aR® [@eds +  37@ey IV 998
< H,S i, T_T ¥d9d — Zn
ii. ST AT AT Bl
I — Mn
jii. &Telr — Co, Ni &
DS
\% aRO fAedd + 3@ey V W
(NH,),CO, 3qq 31989 — Ba, Sr, Ca
@ PEFC
VI gR®I f[dadd +  37@ey VI 998
NaH,PO, 79d — Mg

I e (W ) —
IAfE e @ (NH,Y) fdfshar —

IR ST @7 SURART BT YRS H &1 ueqor
BT |

02 g IR uert # 2 mL AT eEsiRss
faerm fAemell 3R T 1| smifar i fMderdy 28—
NH,* e

NH,CI + NaOH —— NH, + H,0 + NaCl

DR G5 (A8 I -A) -

e I (Cu?t) o Jffpad —

1. TSSO AAhIgS & AT FUdh Fehlss CuS &
BT ST I BIT &, I 1 T gl 3rt 3 faor £ |

CuSO, + H,S —— CuS + H,S0,
3CuS + 8HNO, — 3Cu(NO,),+ 4 H,0 + 2NO + 38

32

2. MM ESgiags & A1 dRId HIIR HAehe
[CuSO,Cu(OH),] T 8e Iel T T TA&IT U EIelT
2 Ol MY BIesiaaTss & e H faeraeiie o
i # aRIvM 21 Srar & | 39 faeas &1 7 &1 el
BT 2|



2CuSO,+2HN,OH —— CuSO,.Cu(OH),+(NH,),SO,

CuSO, + Cu(OH), + (NH,),SO, + 6NH,0H ——>
2[Cu(NH,),] SO, + 8H,0

3. UICREA HIEEASS ddd & d ®fUs
HRNIRIATES T a1 W7 (Al derc)) Aded U Bl & |
2CuSO0, + K,[Fe(CN),] —> Cu,[Fe(CN),] + 2K SO,

4. RSP FA9T & A H AR B DI, =S T AB
ol STl WR eTfcad HIUR BT AFEMTT 8T ST & |
CuSO, + Fe —— FeSO, + Cu

e wE (@F 1v) -

1 E b AT B, SIRBI Hezd § H,S i
yarfed &R- W, S9b  AehIgS] bl AT B ST © |
e M\ (Zn?) @ Affha]d —

1. BISSIoF Aohlss & A1 ARG e § e
ASHES (ZnS) BT WA 3f@8Y U Brar g, i g
BISSIdAIR® 317t H fdely 8 | SR faerq # 3rifdres
319eTg I & |

ZnSO+ H,S——> ZnS + H,SO,

2. AIfSTH gTssiaarss ey & A1 i egsiaiss
faera &1 39q 3raey T BIdT IR JAMABHD B MR
¥ faerarTeiiar @ifead Ridbe s S 21

ZnCl2 + 2NaOH —— Zn(OH)2 + 2NaCl

Zn(OH), + 2NaOH —— Na,(ZnO,) + 3H,0

3. UICRRM BRNTARS & A1 Nid BRINRATSS BT
I 3JeTT YT Il ® |

dfeaa ¥ g (WE V) -
dfeaaq A (Ca?) 1 IfAfharg —
1. JAITIH PIEHC [T & AT HICTIH BIaIC Bl
T 37GEY UTKT BIT © Si QHIfed o, T ol 3iRR
PTG vl ad ofct H faer 2 |

CaCl, + (NH,),CO, —— CaCO, + 2NH,Cl
CaCO,+2CH,COOH— Ca(CH,C00),+CO,+ H,0

CaCO, + CO, + H,O—— Ca(HCO,),

2. JAIIH 3ifRIele [Tee & AT bfcvd sfidicie
(CaC,0,) ®T 3T 379&lY YTl Bl & |
Ca(CH,COO0), + (NH,),C,0, —

CaC,0, + 2CH,COONH,
AT : 39 IE T WEV H IHg JHHS ST | Ugel

faeras RS BT =Ry |

2

FNREH @ (@ E VI) -
FRrM s (Mg?) &1 Afafpad —

1. SEAISTH BESIo Bivhe fdeae & et
I Brgsiadrgs (NH,OH) ol SuRerfd # #+=RraH
I BRBe BT 2ad Ja&T Y BT 2 | faeraT &
3T T 81 ST 1 UGl & BRI o7 et ¥ sfaeor
fR—eR BT 7 |
MgCl,+Na,HPO +NH,OH — Mg(NH,)PO,+2NaCl+H,0
2. HHIRRH 4 & I ARSI fderd 9 erged Iar
AfEHS (TP oTH 8) i R e ord faera ar
319ET YT I & |
3. Y W — ARGIA—PEGC AggC Yoy #
Tl 379EY T & |

MgO + CoO —— Co00.MgO

e — Irgaeid iR IRNEN Herd wEl Ry S qer
U |HE @ &I YR Ud &l R0 A1 T8l & SR |

19.3 R SdRBI ¥ FOMIH UG g9- &1 g (Identification of Cations and Anions in

Fertilizer) —

IdRG A= &=+l Ud ROMAl | feeR a7 814 & | 39 Saxal &l JaT H He WR A 39 9= v
FUIRA H Jo 81 © | BB T4l Gd Mgl bl e AT U807 R4 © i B IR A= geq Sl &1 fhar
ERT Wl BT STTel ®q (Available Form) &l 2| 31d: ISP TgaTT HRAT AP B |
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Igl IdRBI B ST FATIAT Ud FK0TR—IA! B UgATT <l ST X&T 2 Tl TANTenar § 3 | faveryor far

ST FhaT & | SR —

H.4. Si® &1 M A CEIEE] EAICE]

1. SHIREE wehe (NH,),SO, NH,* NeJ

2. I RIS NH,CI NH,* CI-

3. I STgeTgsio wiwhe  NH,H,PO, NH,* H,PO,~

4. SIg IHIRM BIgSoH BRBe  (NH,),HPO, NH,* HPO, >

5. IR igge NaNO, Na* NO,~

6.  icaAyd gge Ca(NO,), Ca?* NO,”

7. URcRrH AIgge KNO, K* NO,”

8.  SMIFYH ATgge NH,NO, NH,* NO,”

9.  DfodATH PEME, IHIMIH Algge  NH,NO, + CaCO, NH,* d CaZ* NO,” a CO,*
10.  SHIFRIH Aehe, Agge (NH,),SO, + NH,NO,  NH/}* NO,” T SO,
1. RivTel g Biwe Ca(H,PO,), CaZ* H,PO,~

12, UICREH FeiRIgS KCl K* CI-

13, UICRRM dehe K,SO, K* S0,

14.  UICRRM B K,CO, K* CO,*"

ST FRU BT I B UR YT FeAdl & b IRl H IR Fomg=l Ud gl &I F=gar

ffepd foham 1 AT § —
3T
v v
ERUIDE] SEIRE
y '
v v v NH,' smifiem
qag \ge BUEb 3fpds Na' wifssH
CO,” ®rale Cl FARTES $0,” Hewe Ca" Bfers
NO, LS  H,pO, - HPO, BRwe K wrRmm
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WA —
St — Ry U SRE A U U6 WU U9 gMR™A @ UgAN 6|
(1) cmawme Sl —

@)  SUBRUT —
(@) UGl | @)  IREEd RS | @M UGl BleeX |
@) faf=1 srfrpd®
(2) 9&UT RO —
FOMIAT B ggdAE HRAT —
.8, TAT P frrspst

IR TheoT (9] 9E)

) T TRGTel § SRS Dl AT AT 0T oAb qol ST B AT
S9¥ 7 H,S0, Siferd | sfraeas & a RAEH, e
fR—efR T BIRTY N fmerd €1
freggrere  aier

(i) S TN @ T & a0 H gafed a1 W fREr 8 S 2

(i) TG RIS & G H CERIRURICE RS BT
garfed &R W |

IRMES e (| G98)
) U GG H AR BT AT AT 0T ofdh] TS, gFgdd, g e arell
I9H A H,S0, SIferd | 3frawds &l NOF frder & |

T BIRT |
frregaras  gleor
(i) WRETA & §g W T Fwerd w5 3 §F 994 B |
NH,OH ¥ 41"l 8§ o W |
(i) (31 SIRP @1 7ol + 9 HNO, + AgNO, B OIT ¥ J19eTT §T © |
CARCEDERERIE R
() fge™ § NH,OH o fdera o 3FeY YuicaT gol ST 8 ae
HNO, Sle W | HNO, 3 dT9% 3fdeiq 3l € |
(iv) PTG FARISS TRIETT B TR | AT T & a1 herd © |
IRS g0

) TP RG] # IS BT ATET AT U7 oAdR R AT S gy [AFwad 2|
S A H,S0, STefdhR T &4 W |
frregaras  aeror

(i) IqT Gl & et § did &1 Bl TER R T & A
STADR TTH B W | e e €

(i)  ITF URNEAT (Ring Test)— [k & oI BT Ml &9 & e @l
STelil faeTa + TSIl 941 g3fl FeSO, &1 g WX Plet Y A
Ao STAdHR TREl Bl SR & FER BT Gooll g7 2 |

eR—¢IR A7 H,SO, Pl §&—4& HR STet- WX |
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COY B |l ¢ |

=T 2|
fof¥=a 2|

CI 81 9T 2 |

ClI-fAf¥=a g |
Cr- fAf¥=d 21
Cr- fAf¥=d 21

ClI-fAf¥=a g |

g AhdT 2 |

fafaa 21

fafaa 21



RS Thger (@feds a9E)

) SRE & o & Teiid fIea + §o & a7 T2 SN 29d 3798 AT © | SO, B \ehal ¢ |
HNO, fefreR &€l 30 A1 BaCl, &1 fdera
e ov |
Freearere weor —

AT B QT HIT P—

(i) (3) v 91T A= HNO, e Sare W | ofaeid ifdery I&dm & | 50, ff¥Ea 2|
(@) SR 91T # A% HCl fAeax Sare iR | 31aeiy Sifdery &dm & | S0, ff¥aa 2|
Freggre afeor —

()  S&R® Bl + 2 mL @ HNO, dlel < 1 SFaerd g ¢ | PO, ff¥ed 2
3T + 2 mL M Aiferese &1 faera
TR T BT WX |

(i) IRETCAl # IARD BT 0T + 10 mL G el {7 BT 37dery I 2 |
STl ST R | 98 | 2 mL
BT B + 1 mL BT 91 ST |

(@)  3m@EY H dF ST W 37aEY gl T 7 AT PO, fifRemd 2

Sferm eer 9T ¥ | (SSP & Bivhe
REENES)
AT B UgEa™ HRAT
.9, UG nefor frrspst
geell geoT
@) SRS BT AT AT P + @ BT FAT 3T @ e Il 7 | NH,* 81 |ehal 8 |
AR gell IR WTeax Ga W |
aRfAS  gheror
@) ORI H ST 1 g SRE BT Ul ST @7 ey 3Tl B | NH,* Fif¥ga g
of T S ST 2 mL 40%
NaOH &7 8Td STadh? Jod TR |
frregarcas  geror

(i) TET ® T R I Ndhed T9g ard oTet fofe st o= et NH,* fAf¥=d g |

forens U3 o™ W | B ST 7 |

v) I B AR AfRHD F yaIRd dd W | RT 37AETY I T | NH,* Fif¥Fa 2

frregarcas  geror

@) IR H T 1 g SRG BT gl YTl STaery STl 2 | K+ fAf¥ea g |

TIh] I ST 10 mL 3G STl e |
39 el ORE ReATdR B | g IRe=Tell
# 2 mL BT daR ST §B AT BT
g IfUHHD &I STl WX |
@) Suded fag () ¥ ¥ Tl H ST 1 mL YTl STaery STl 2 | K+ fAf¥aa g |

BT B STH 2 mL BHSESS (40%)



SRR HB e @ § T 39 I B
2g NaOH &7 gl 99 T STel ofd adb (h
e &1 [T el 7 81 SR | 31 $9H ST

1 mL ®IETee ATgee PP STl U |

fregarers  gleror

IRl H T 2 g IaRB BT oI oA
IHH T 5 mL RIT STl Al |

X 3l ARE f2elidx B | 1 mL Bid
IRl H o) 39H Ui IR NS
STATPR B TR fRR] T |/ e &
forg 59 Rer <@ |

URMES  TeET

Savep T fderd + NH,Cl Feredx T &
AT SUST &M IR NH,OH 3o & fierax
TH Y| 3H M BEe BT A
3faeraor gul 8 R A |

fregare adieor

3T9&IT B TH STel ¥ ©iebR o CH,COOH
H gIddR &1 9T H dfe of |

(37) faere ¥ srifRM sffasiele fAdBR TH BT WX |

fr) faer # a9 H,SO, + KMnO, &1 fdera
fAeTThy TH B+ W |

() Tdq MGeTT W SATAT YRIETOT B TR |

TRl & U qer
g IR 99 fheai
JTIENT ST ST B |

I JGEY 3T 2 |

I SGEY 3T 2 |

TETEY ST T S E |

ST ST offel 7 37T € |

Nat f9f¥ad 21

Ca2* SURerd 2 |

Ca2t fAf¥aa 2|
Ca2t fAf¥aa 2|

Ca2t fAf¥aa 2|

(3) ufRomH
foU TG SRS & T F. oo # UF FOMIT qAT U g fAeforRad € —

(4) wraenfrar

1. NG 3T BT TH Hb ST S Fobell B |

2. JYGRY], AAGHHE Td IRIT TTet el UdR & ugfya 1 &f |

e : gl & 3 WIET0T TR H SUdeT AWHHBT & MR W fHA I Fad 8 |
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