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BASIC CONCEPTS OF CHEMISTRY

AR Ud Gardierd s @l fase @Ed § |
ST UTE BT ¥ 81 9% B JPpla 31 S womedy
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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
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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 —

19

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

20

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 |

23

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
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-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 —

H, + Cl, — 2HC
19T 4+ 19MFdE 2 ST
n 377 + n37 —  2n 3
/230 4+ 1/230 137

g H, @ Cl, ffwwme § sufn ge
1/2 3] H Uh—Ud XA B |
1 URHIY BIgglo + 1 AT FARM —
1 3] BIESIoM FNES
SATAITTET FraH & SR OR S RaT Sreed
IATIETE & ST 2 |

1.8 ¥IIid AMSRS (Limiting Reagent)

RIS AT & THEHEIIART & 5
b W Bra & fo arfferan 4 fharne wgierd e
HHIHYOT G e Aier s # &1 fin ava Sare
o | uveg B8 aR Al # W o arel uered

wgfaa wramaftie i g7 Hfde Jew st #§
Suflerd el 81 & | Wi H, 8i% 0, & 0 2 Ard &
fhsror # afy faree WEfeT (electric discharge) manfad
fera S A1 S foreg wlaor & AER et U 26T

2 H, + 0, - 2 H,0

(i @ (za)

g G § grgeled & gl Jid aifeied &
@A Th A ¥ i &% 2 @ia o g § aiw
aiferdIst @1 1 Hiel foba 3fRe wed gu sni®re | w&ar
21 3u Rafy # sggom UMW JafeRes B 2
Fifeh SH®H! AT, IUIG @1 AT BT IR &9l & |
ara: e s et geraf #§ ¥ a8 gamef s
2 ot aifafien gofe: w1 9 w® g ave 9 wgaa
(used) BT WTAT ¥ | AR & gTaTd 99 W@ AfNERS
1 arfafaa afies Ha1 w8 | fr <1 g2 Tt
faferar & Wmrg aftere @ Feifa o= @ fore
T® MDD DT AET W I~ ITG DI T3 T
TMUET &Y U8 Sd fhar orar 2 @ fee sifiene |
IedIE BT HH AT G, dET W A g0 |
g TS G § ATFRST B A AT H &5
g2 ¥ 1 Uiid afiee @1 et wee w8 1
i AICT & FOIT fehaTepRept 1 A & 7T fea gar
&1 AT Wi 3R e § oA amdl & | 99 —

CH, + HNO, —» CHNO, + H,0
(&) () () &)

TR rfafirr @ vaeaEEr Aty o wee &
&5 1 drer S99 1 A Asfew s O afafiar w91
Aiel SIS g & | 37 AfE 78 48T oY {6 15
Wil C H, 45 " HNO, afe fawan @ed & o i
AMIETRS PIF BAT A1 JTHFT H FET o Waal & b
i | weeg Afd 100 g € H, T2 100 ¢ HNO, @& fobam
T U AR H P WG IERE BT a uEel
ST rfirerRest @1 Hiel WY@ Y TOET AT A7 | S—

100
= =1 128

780
T E(EH arer @ Jrel /e =
rEfga arvel &1 AET 9 | 100

— = = 1,59
Tfed arel &1 Al TEmH 63.0




IURIFT T F @ A6 2 A8 W 86T fF
u=: dofi= &1 Wid aifiere & wife g8 qoia wme
EIeY ITTE T | STfE SeTe & A @Y WO
& AT TIERE BT ARIR 71 ST 8 | SR aftid
arfwfsrar % Fifch Aia ¥R doi 5 o7 1.5 mol
g9 W HgTad BU ¥ g arel ATSgIaoi o AT
MM 15 x 123

AIgETAGIA T I AR M H = 15 x 123 372iq
1845 g g MG a9 aTfET | AT e T
TS ATZCIdul 1 = @ Jgifad H= | 90T o U
ufersra afdy (Percentage Yield) ured BT 2 | SIQﬁ'd -
uferera @fer (% Yield) =

HfarT <IfdT (Actual yield)
Hgifas Ifer (Theoretical yield)

Aeayel fa=g

1. PR U4 goahed M & fasE $Ed 2|

2. T@ D AUEAT T I B Al gRaddl &
AT U4 gerafierd S Bl THEE $Ed |

3. A g A g Sl sravaddisit (i), wus
3R #ep) BT il § 35 T o1 B B |

4. TR B P Y BA—THH P1E E, ST T
P YEE B

5. RAT FT FHIOT WA TR H R YRS
= ofg wfdd fagr w g € g

6. ol @ Af¥ad aEu § wwEE 96w @
FARRIT &1 P TS HarT & W @ed © |

7. TOTows ¥ eR@T 9T @1 GUR foar o & &) o
T SRR arFefler waT H Yen 2q [ e 2

8. WRIME WA & fH — S HReror &1 fHram,
e arqurd &1 e, ford srgurd @1 o, e
AT & e, TR emres & e g

9. ITHRME o # 9 1 g1 T g7 B, 7 & S

BIAT & | 39 T2 ] SR HET0T Bl oW Fed 8 |

et Sramrfes e 3 waa 81 aca Sulerd vEd

2 AT IAH WRER HYF B ael AR v Rew

IFUTET BT ¥ |

Ve dwd UNEE HIET B Ud o 20fte difire

AT & I 7 9 U cd & =i R S 3N

T @ Mi¥aa AR 9 94O B §, TR 9w

T H Bl

<1 U1 51 9 fdew aedl & G - AR e
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13,

14,

15.

16.

i

18.
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20.
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23,

24,

25,

3=1 ed & o (AT WR W WA eYd 8§ a1 S
o9 4 e TRER WA B €, Tod SuTd B
o FEemar 2

o9 T MU H HART FE € 9D At o
U W¥el IUTd Bl 2, afe firarser W < & 4
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T AU W ST | T WY ST U B A aiiY
Td TR A T g, A s e deerar 2|
P12 FHRNE & Jonel g@mE 120 g H
T wey €, S 21 HUil arer uare @1 A @
mol HEd £ |

T ST H ueTed @ amufe e weffa
PR AT AR Y AU G BEeTe & |
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UEe = § — (i) WewHs uRE (@@ dem (i)
A 31 SoTE |

TN, TS T WHA G Hed it e
@ fore amaniefiy wie st 1960 # qU B TS
oY it uR iy et o 2|

s afafmant # et & wm qen
foFeRGT Ud SRl @ "y ATACHG Gael &
T TAAAGIOTART AT Al dEem & |
il oca @1 UREIY] N 98 WERm § Wl 98 @rad
A1 & f& 99 T &1 UH WA BRI & UD
YRATY | e on AR 2 |

TR AR S B B ARt — (1) S
fafer (i) SgafT siR ufee R (i) gener ) ud
AR A (iv) FANES & a9l g J |
frelT aa @ it # faemm Wi ARt &
URHI] MR @ AT @I ] HR dHEd & |

fager WeR wd vHiee fafer 3] AR S| & B
faftrn 21

4l =g $1 geuia! IR SEST 98 9R § Sl 9N
@ gfic & srggham @ 1.008 A, SifefioE & 8
W AT FANA & 355 AT W FATT HIAT & 1@l
9! 94 Aiffet | 9 favenfaq war 21

STd qedid] |9 & U9 H wefe S € ar
T AW RS AR HEd ¢ |

BEIEEoM fawm, sifrarss, sifaarss ey ug
&g ferven= fafer gerie wiv s1a & @ faften
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26, A A9 MR T4 U A1 & A raaAr 1 g
oI Hewm warE Bl

et ue
TRTS AT —
1. PWaE T4 GoraRerd 9 & FEd § -
(@) fasm (a) i
(@) &= (8) eETerE
2. T@ D UEAT TAT I B Al gRaddl &
aemEe ud garaferd 99 &f dEd & —
(@1 #ifge faze (@) ofrg fasm
(@) wETaT (®) P fasm
3. YA P AN § —
@) ar@EE waraa (@) wHEfe vErE
(@) e TR (=) Swaa it
4. RS W & IR TF AT W @ -
@1) = () foroas
(@) IR (@) HifeH eegiaass

5. dTsiee 8R1 FEA @ gfic & T8 —
(@) Rer arurd &1 fFraq
(@) T srgura &1 Fr
(|) SEA GRI & e

(@) T aruTd @ frH
6. T mred e @1 ufoafea e —

(@) fi—qw® A (@) effe= =

(@) afSiferra = (%) elsteT o
7. fawex wav R & sa oo & -

(@) Femiet A (@) ar AR

(@) oy AR (=) Sda W
8 AT T x 2 BTN A BT B —

(31) TR "R (@) HaATTHa

(u) geaiah AR (@) HIeR garHE
9. NaOH T Teial IR & —

(@1 40 @) 60

(|) 20 (@) 10

10. WATAHAT x AP AN AL BT & —
(31) Wi g@E @© (@) qomidT AR B
(@) T AR @ (@) g & @I &l

IfTEERIS U —

11. PVEE U4 YAART FE BT T FEd &7

12, S @ AT T SHA BN 4wl gRaeEl &
A UF Heafterd S T F4T HEd &7

13, BT RGN A a5t & =W ferfag |

14, ST TRt B AR H o 9 | S A 87

15, VT & PUS, TR & A goAlle g TPR &
It W A B 8

16, Ted ¥ foFg W @1 ga1al @1 GERT o 27

17. TR U @1 @en wdverd e TeiTE | @
off?

18, HF Y UG 19 U= I @ ARG BT 919 a7 g1l
27

19. AITAM @I IR AETS SH1S @l 87

20, Hierar & g7 fofag |

21. URAIY AN BT SHlE a4l T8l B 67

22. 3 AR ST B @ uw fafd @ A faRag

23, 3l BT gedies AR A1 F P A fAiav |

24, TP MR FT P BT U fafer &1 7 feran |

25. g gdl IR & A H wefd e o € ar
T FT FEN AT E7
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