T foam @ g9 o srEunung

SOME BASIC CONCEPTS OF CHEMISTRY

11084CHO1

ERE)

T Usheh o 3149 o oI5 3T -

o W fouqm ® 9RA & ARE 1
Hodieh Y Gobil 3 Sfie o fafir
&= | A foe o qea i H
Toh;

o 3 i i 3Tewensti o STfTcAeyol i
AT T Goh'l;

o Tl & dqeal, ARt SR o o
Mhd T Hehl;

o SRITTR-TohaT I TEN T HahAl 31T
e 3 fFAuifa w g,

o URYE AR wenedar ® forrar T
_m'_{“él?;ﬁ_f\[;

e SI3TYR UTAh! ! IR HX Feht
AR fifaw el & AeeRl ® Tw
YTt ¥ HE gl & ®daia &
Toh;

o T TaSH o fafe= froml i
TS T Gohl;

o TRH FeAWH, SGd AT FeAHH,
U] ST 3R G SAHA H T el
odl W;F_f‘l;

e Wi 3R HieR THATH-YE T UM
_m'_{“él?;ﬁ_f\[;

o frEl wfitr & Heew dwal
SAAH-HfaeTd aRenfad T Teh;

o T T Wit stk § feret Aifiren
o fou qEAr g SR ST
frerifea = =i,

o TSRS TUMATT T Hahl

T T 27973 37 37k WUTVOT 7 (9717 &1 T8 7 hael Tk
ar vl &1 faar &, aifug s7Q (i g7 aret 3TaET Uahi 3 S1upeit
w7 9t fomrT &

Taree giwmiT

o 1 He R T i HHIH 3T SHHT 0w o faw 7=
! Saferd T o TR YIE o &Y § @1 S Wehdll €1 S ST
el swenell ® w1 R g9 wfafes gfa & Sufter fafu= qaref oik
S8 IRedEl i TEd &1 T U @ S, o qHT qoh T o I R
T W IEY Toter o9 3R eiR | S @ qiedH o ww U9
e € 5 &1 ogd 9K <@d € glawn & fau famm w1 fafe=
Y S T, difet, Sta fam, -fomm et o arffepa fera
T 2| fomE W og v o et o wver o wered, urd SR
Afafmanati 1 e fohan S @ WA w2

araq faam ot fasmma

T, ST T €9 39 99e ©, Sgd [ faee el ?1 e
I hadl 390k WM o ToTd &1 fohell T AU a8 ] ek el
HT @IS o HROT IAA, I off —

(1) UG Teer S g iR dfdl St egel &1 | o o5e Hehdl

&I

(i) 31ga, o9 oTa 9 = =)

AT R | AR ol 3Ty foae oF IYRA § 9gd ued 9§
] SR qeAl i WHHI ol 98 S® M 1 SUAN S ok
faf= &= § &% o1 WA ®1 fae™ yqgEa: 1300 § 1600 CE ¥
Fifen (Ufesre) iR e TeF o ®9  ganl enyfiw W |
STERES Yaedl H U9 H 9 Ueshl TFae oh 99T SR 9
T S T o g T T o

2024-25



2

T Hepfaal, fagive = iR wrdia @, stot
e Ufeshdl Wod ot 5o TaEfe whe @R
qehIeh ohl SHRRI 3Tfeeh off

A ARA H TP ol TEEA WM, WA,
TihaT 1efal TWfoRn el Sa o1 $TH MTg-hH,
afie, shif-aades, i, o gente aimfed o) iy
o Hiesirel 3R USe § gew | i T ASeS
T 9 fog e € o 9ard § wrE o foer w5t
BT SEd GO B 1 qXIeiiessh ROTEl § qar werdr §
fop fomfor o6 forq weehl 22f o1 STEM =T ol @i
gt o6 =l o1 SR Sifsk W ¥ fopan Sran em
T4 WEaH TERe W T S Hehdl © ToE
TS 0T YT HH ok fou ugielf i faems g
R a1t g TR fepen Sman e HigAsierel | ot
for gu Mgt o el o erae o gy © 1 Frwfor s
§ foom diwie &1 suEn fmar e @ e 5, W
IR g& " § CaCO, et T € 1 7o & @
Y g0 9 S TH YHR FH FHiG B 2 (SR
SUGRT Snquo | fepen S em o7 Wi, =iy, e
PR difen Sit eget whi st 3R st g1 fafi=
TR 1 T T 91 I8 T i emdfTek faem #}
forew aY & Form A AT e WA S <
ARd § TRt (1000 — 900 BCE) T2 3W 9Rd |
TR IR a-f¥en (1000 — 200 BCE) | iw
#1 gl W g8 &1 HiF AR T A TH o fog
¥1qstl o sifree fieme S o)

IRA | dfdl & oTg-FH HT YRS IUHSTEY | ar
I o YRA | F I B T 1 ST GAaTcersh JH
& 59 39 wa 1 o foerar € o die oIk @ &
TRl 1 TR wRd | &1 fomfaa g8 off|

AR S AR 1000 — 400 BCE H =
TEHTOT 3R HIH i T T 1 Al o1l W AR
S e AR S ] T R e e
TR T S Fehl R T2 3 off Tk qErEiE T
21 3 oA o war werar @ o wfza o am e
Teral | Tt fepan man en| whifees o sredfeme o
TE W 90 W I R U 2

ot A e 7 afia wtel g
FoA e T 1 @iell § el @M 21 dfd &

e fagm

I, @Rl G, =< o STl SR SRl avarar
den fomaid fhu gu gt oF weler dq, S 9Rd
o 98d W Qe el § T gu €1 goa died |
&Teh! o1 HEe THEEl A1 81 WXk Giedl § quad
w39 ARAE 1 Seol@ ® R Wewfi
3T, st TR SR dfel, T 3IR S& o stferrss;
e, S IR e % Gehe Td H qe «ie &
TS T AT |

AT o aee o o1 fereron €1 dftet |feed
o off TiereR, IR Hieedie (Ui WEde) , I
IR FR ok ITN T W@ I H1 T B

A T W8 9RAE Sk g4 &1 98 Th
foreama W, UeehftRe qe oTqfomt &l S9!
T T U)o Akt o Hefud @1 S
wrgetl, S |, =i, fe SR el o o e oft
foerer 1 €1 800 CE o SI&-919 Ush J&ieh TERATH.
1| 3w fafi= wehR @t wizal, el iR it
o STT-3TeHT 3e¥Al oh foT SU=RT <t foerem &t T8
21 3od 37 fafrat =1 forawor fean € fe saren o @
Y H1q ! JEdM S ol

HeR I THRRh TTHISE i @ISl il TG
FI G H1 9T oFf S R S {1 S YA s
o eI el 1 e 3R D &R S TRy RdrE
7 STgRE vaest CE H |EA ST YRH & fa o)
A S o T eRe 1 dof HgSN o diel @R
Shiedzm HTEe w1 STAN feHa1 S ol

ST IR U ot Sari ) o€ T ferenrdl, S
el o o1g off ¢ S ot |, qae 9ra o o
1 T RER R e fag w1 aetaie w1 98
dfear o9 &S Tt CE # o T of T y&hR
o1 foaenier 21 sod e, =al, R &R 6l ™
TT S el AEER Uil o1 oA 1 STHER 21 39
shael i, well, ssil S STel o T W S S
o 9= 3 FX MG HH oF 9% 374 Fs YHR oh
W ey S 9 @ weiel w1 o= aleh |
TET0T FHEA oF TR STeh! SUAI 1 STThHe HTAl
Tk B

2024-25



WA fom #t §5 A SEERomg

sedag (1000 BCE) ¥ ¢ wfaftsa v
FH AR A A &1 T & 07 I F7S 3T
T S STAM W S o 9% o hEdQIeR, 9T,
SRl IR i J8d |iedl § S5 a1 Hif-<qereiehl
1 ot Sooi@ 21 H WA 1 W S o forw g, 9
et don wfet S die ol, wren o'l @ La qon
aEe o @ I T AT T IUAN fRar St
ol g § 3, 99 gAad 3 o 59, TeH ok
ST, G T TohT USEST H Seoid ¢

AT | 9 STAUROT 1 A T 57 Afas
FU ¥ 91 g1 €, BCE &1 aifaq ot # Iffe
fa< o TH 9 & W®E g3 600 BCE H S
3T TR FSTehT aTforeh A A9 o1,  TXATvesh
fagid’ o gk 9| 3= Afd Yaq sifavsa wol
o Tagia =1 gfqarea fhan 59 %o 1 3= WA
(Yem o quged) 1 fEam s=i ‘SuferR 9 g
foret| S¥ep ST7ER el ueref B TehTeAl w1 wE §
S TR (UeH) Hed € ¥ -3, A9,
TeAehT, SAfa- UMY qen Jot tareen § et g 2|
3% T a1 foh 50 oTohell THTS 1 aiel A i
TRl «ff I g1 ST BN OIS A F% off = foh
TTHIY] 3T R ok B & S gt o fafa= o
o SER T ot fa=ran gt 81 S el T e
gareHl o ifafad & A1 i TR ot wAifSa @
Thd €1 =M W fOgd # SEURT S eeed
(1766 — 1844) | = 2500 a9 gd < <t off|

=Rk GfEdl WA 1 o AT 3MgET 1 09 )
Y Uil o SR 1 Toeon o 21 oif o i
BT HH 1 HehedqT &1 foe=m = dfear § T
T4 W I TE 1 HUN oh SRR i SFcATF B2 HLH
1 AT hed €1 =X diedr o ergeti s et
1 ST W o ITEAR | FRT STH 61 90 21 379 I8
fag & g1 @ T ol | engeti & S w0 g )

tfewntt o &ffor 81 S oh qvE, sfud WEE
feeR staen o Ug9 T WY Sdl YA § gwEr
fafereameme & 1 3R U JooH BH 9 78 o
o B TN T WfaUue eI H Ot sgEg W
I ATe-SaN 1 i a1 @I, R e o

3

fit-+fiY eftor gran e = dehiten Hie S ST
T AR S 100 — 150 9 1 99T @ 36 99T
AU SR IV H JA9 X MW YROTHETET I
IRYRE T HR-+R H9 B T TRAT 92 |
3Myfieh o S=iwal Sraeal o Sifam 9rm o 39
IEel T o Hed qeh gUdE oRi R 9Ra |
3T TR a1 ST WA 1 faeh™ 8H @

IW U 9 I W TR WEE S %
o, GO, O g e R 9 defd )
w1l o Hifersn Sfere-quATope qen STupe o HreAm
Y =Sl YR © HHE S Hehdl €1 FEl %R B R
WA foam aETgeT qen eTupsti 1 fasm’ e
21 1 W 3T HUN (I T HY]) H W HHA &,
ST IR WY Tehd B 3R ST Sufefd 1 e
# Wehd &7 o Trdl ugred w1 fAfyed wen o
TRATET SR STupe i GEA Td Y Tehd B SR
TH T HUN i G TF 37oh ZAHM o A AR
Ty WISl Y Wehd B2 59 Teheh W €W UH & o Tl
% I S| 3Heh Al &9 F'l W 78 off quiq
F foF foredt werel & slifaess of 1 STgE gl
F e W UEHS w9 W fRE yeR I@mE S
Gehell B

1.1 TEEA 93wt a8

o & e foam &1 Aot it 8, Sy
o =1 o wrEet o Wy = w9 9 i g8 €

e foaam o foagidl w1 SEefe Swn fafe=
gaTer ql SATh!, aRI, STFall, Ta0T, T, Sgetehi,
AW, |rEAl, STumTSieRl, eqen, fau wmget emfy
gfed 6= At & fEio o o EEte SE
H g 2

WA foam T &1 sreferacen # o ge@qol
fert e 1 OHa o SiaA-%R H1 =1 SeH
B WIS, ToTeed — glaen i o&qd i 3= g
FT SEvIRAS hl U FH H o sHRT Tl
Jfen €1 fafer= Sl Sharmerst qen e
F1 9 fHe &1 S=9 T W SARA 3Hdh 7D
I 7| e I wrehfass gl o SheRers

2024-25



4

el o frsertor w1 fafersl samn @ 3K SHeh Fyawo
1 G T B U ST % IS ©, hel
aferedn o worel SAfET (SiH — fageten qen doieT)
3R TeH ¥ 7% WA o 3TN 2 STAM | STHaed
Aty wfsrereméfafen (AZD)|

WA fagm e & faemm | off srafus ameH
<1 2| TEEtTR il i ded SHEH EH % 9%
e faferse gamta, fogdia iR yehmeie Qo
wered Wyt e Hud el T €, Teeh sy
sifaaretsh  foRfies, GaTelsh Sgaish, YT THIgeR
(dq) S U Gyt forT ST Hend B1 TR foe
J ST aEd S e, &R, 9%, 9geleh SaIS
T ool SR T i W WEAd i g1 F8 S
T 1 Srefegaeen # Hewequl AeH <9 § IR ISR
ST HC

e 3 au | WA I i Ferda 9 TRy
YT H Hafd S TR GEEAst i hIw! HH a6
fEfa e w1 W B SSRUREET—gHATHS
(stratosphere) i @Fﬁ? A& (Ozone depletion)
IO FHT A T TIAORU-U5HE FARGAR] hie,
i H.UFRH. (CFC) H3%1 911eli o foehed Sherdrgees
Tyt o ford e €, weg ereft oft waferr i e
Tt WWEEAfaR] o e iR A o gg © 1 uE
& TH e  WA-EsE N9, SE-99H, e
TRATFAEE MR T Yoo | WEAfaRl i et difeat
& fou Sa-varfies gfFEaet &1 999, WrE &
Y R W IAEA g TNEH! o1 STAN SR el
THigsh Teiel 1 Scaed % el & fou Fuw difgs
STt €1 TH SR w1 WA S o feTT BAR 2
den o ToshrEsiiel 2w ol AUl AN oS
THEATR] 1 SEvIHd &1 Th 7= WA 91 &
faw qen Gt STl i SR o folg TR i
el SFRUNSH i THSHT AEvash € Sl fh 5o
Tehfa T IR Bl €1 TR BH %7 Y Wehfd W WREH
F
1.2 EI hl Uehid
AT e FHee W A ‘5’ v ¥ uRfed 1 R
off o, TSR goamM g € SR S T K ®,

e fagm

T HEAM ¢ TR AEUE H1 Gf a5l %7 gN
T B €1 SETel ok fely—qeden, e, Uf=ee, T,
g, geft Sftar onfE 5o @ o e ©1 e i € o
3 @l 1 S B @ ST A T SRAl B ST,
TY S 1 TR o TUIEHE i AR w2 AT
el weeti & wgr 21

1.2.1 4 o ITEEATT

MY € WA € oh 5o7 i A fifdes syereend
Hue B— 319, g9 3R 19 39 dH1 srerensti § g9 %
Heh-HUN I T3 1.1 § et e B

for 1.1 319, 59 3R 9 4 F0 BT Faeen

S H I U TH-TIR o 9gd I a9 H
et Ted g1 3 ¥gd Tiaeiel Tl el el | ol
-9 B 7, fR oft 3 ifd e Hed ©, SAfer Sl
o1 gl 1 37ven 6§ w1 9gd - e €1 3 95
A den ISt @ G # GRd §1 RN W g
FILST o HRU A HI fafr= srawensti ok
frefefea sifee g g

@) oM 1 Fifvea s ik fHfiv=Ea s g 2

(ii) F9 o1 Tfy=d TR e €, W SR ffv=a
&l a1 €1 o SHI Ul 1 SR o ofl ©, forew
39 @ S R

(iii) T =T ST =1 SR o ot fafve &) @
9% IH U o @A W g a@ wel S e,
S 38 @ S 2

g 31 Tre k1 uRferfaa o afterds g g
T I sTaEel i WH-gW H URafdd feam S
el B

2024-25



o= fRdt 3@ @ TRE %W W 98 59 o
IREfdd € STl @ SR 59 ol T i T & 19 o1 o
 ufafda 81 S €1 5o faudia gfsman & 9 i S
FH W 9 Ffad g %9 § gRafdd € W ® R
ek 31 i W g9 STHH 39 | qRafdd 81 S 2l

1.2.2 §&I Rl SATRITT
FHH-9 & US—2 W MY I goh € o T a1 o2
TR R 54 &I g0 6k g5 v & w9 § i

e S "emean B1 3R SR S o 1.2 o IER
Su-fawifera femean S ek 2|

T
qH Toromrt Y-
fHgo Tz T

forT 1.2 357 &7 FHT

wa frdt ugred oF |t TEew w1 JHEE ®Y
T TH B E @ 2 s I whed §) g o fafae
R H FU B 2 G5 S o fagor s 2,
g o weeh sean 2| fret fasor o < = e
werell o o7 feRelt off erqu o Sufted e wehd 2l
Yok AT Sufeerd atfehisn vered fson €1 Sgeeo
& foau & o = 1 faoeE, gar, 9 o |eft
g Bid 81 iE Tasror wwiit =1 fawmih 8 g 2
fonelt |iTit Thstor ¥ wes -3 ¥ Yoiaan fhfsm
e Bl Ha o1ef 7 T s o ekl o o7 gyl
g & wek TAM w9 9 foe wd § 3R R fasgor
oA ek H9H Bl Bl STl | ST o faera’ ek
‘g’ T fagon o ST 1 35 fauda fawmit
fastor &1 ued R fago ¥ e wum 4 g
Ffi-w @ fafir= el Hi STer-3Te @ S
Gehdl B1 I o foaq =il SR A9 a1 <A b
TE SR e (Y B Heg) o HUN o THA
faemrt fagor €1 ey o1 SR Sem o yge U@
fasront o g 37 SSEON & 9N | W gehd € TRl

5

g gar 3tea g & fdt s o el &t g
T &, B, TR, srgen g difss fafai &
UGN R 3R feRan S ehdl 21

I U=t o st fagei @ fa= 2 ¥ s
wrell o Ul o1 Gered Ffvea g 21 fason | <
T 9 aifek Y5 Sl o B Wehd € S TR o
ST H SUTErd B Gehd € S SR Hered fu @
& FP I T THRE B HEA, TEeE IR
affeRdtST W e o o i € iR gEen el
HUI T G Teh SIGT BIl 71 37d: 3 G§ vl
TE TG w1 e goe g 21 sue stfaftem
TG o GESH! HTEA, BRGNS IS
g difaew fafual o srem 72 fman s genan

I Tl i YH: Aval qen difitenl § aficd
e S Gehel T 78 TH & IHR & KU e 21 A
U TRATY] AT 370] &1 Tehel &1 3T TG foreedt wemati
T qRampet iR syopel § uRifed &, wifer e e
TR H The-2 ° famr @ wenl difsad, sEge,
oo, dfen, =<t oNfE qeoll oF F I 21 A
e T & YHR o TRAI] B €, W ot et
o A Th-g ¥ fa= T ©) wifeaw stemn i
W F dl W Ul W] SZh U b &Y
Sufterd B ®, Sk $ o9 awdl o S oT0] B
& S < A SAfer WSt o HASH | 9 d g1 3:
BIESISH, TEIST qe SIS i o 59 deall oh 317
Iufterd B4 ©, S AN SToh Q-8 WHISH ok
Ao @ o €1 38 fae 1.3 W e R

cQO @
fafe= o & o)
o — W

TS A TEESH I
& T (H) TH 3 (H,)

\O + \O _—> ‘O ~O
ST FT SIS SAfereter
Tsh T (0) = THY (0) 1 TH A (0,)

ferT 1.3 qarpen Sk syupen @1 feqor

o ¢
TG F
T T (1)

2024-25



g o= i % A QA W fUE WA TH
e e o Haifsa g €, 7 ATk 1 T )
e et @1 feRet Aifien o weenl i wifaen fafu
T W Tl H gerR el fRe S weRar #1 3%
U H o fau TEEte fafuel @1 gan &
Tl T S, SHIE], HEH-eEseEs, i o
TR o FD I €| oA AR Hre-SEAFIES
o eroget 1 foa 1.4 o frefua fran o 2

(e} fo) C
G Gl
e 1.4 Sc7 3R Frel7 SIRIFES & s # freyur

M fo 14 4 <@ foF a1 & TH ] H
TIESISH TRAT] 3R Teh SHieiier TH] SUfterd B
T TR, e SRS o o0 § SifdisH ok
THIY] T o Teh WA § G e §1 ora: fehe
Afier & fafe ol & AN wh ffved @ik fer
IO § Suferd B ¥ F% U R AfeR
Afiremeriores ToT e €1 sEeh Wi € feRedt ifien %
o SEeh ek el o ol § e B 81 SEE
Sb e R s e e
Y I AR, o] o Tk 59§ FE off S I
mﬁg@m@ﬁa(pop)wﬁékuw?ﬁ%
3R SRS <e o WEwe Bl €, W Sl Sl ST
T AR % &9 | foRar S €

1.3 X o TUTeH A’ SRt TIu=

1.3.1 oifass wd Tt Mor

Wik Te1e ok ferfere o sifiremerforen o g €1 5
ToTedT <Rl < ST § efieRd feRa < Wb 2 wifaen
TUT 3N T, T, eI, FHlE, THE 3R
IR TETEfTeR UTEE S TEeA ST, o7,
&R SeAfS o Wiel sifaforamefierd|

aftfereR TUTErET 1 T=1ed FT TEEM A1 HeRd i
Refda fru famn Arar =1 @ s gk €1 THEtin
T 1 WA A1 3@ o6 o T afteds &5
B STEYgs el €| wifdeh Tl i WoH o ferg
TR Redd 1 BT STeRasd el sanl fafy=
e w1 stfqenafire stfafwrard (S9 — s,

WA fagm

&TRell, STl 37f%) Trrafen Turerdf & S &
WER sifdes Td TEEtE O % MR W U &
HAER 1 YAIAM el SE wd B F8 He
FEuH d wew e A @ fuifa e )

1.3.2 ofifaer TOT gmt w1 "UA

SR ST & felu IR Ao SEvaeh Bl
21 %o7 o e TUIHH, W - wag, &k, S
a7, AETes Wehfa o B €1 fohdt Amseer Yeror =
TG 1 HIE & 3R STk 15 o8 ST Ter@eht
ot fepan Stran €, foree S |91 720 21 SEE0T %
fou— et ™M FT a8 H 6 m foa@H @ s
Tohal €, TS 6 T "e&n € 3R m W #i oFe
FIA €, S 9 TR ¢, ToEd darg A e R

Teo! fava & fafv= awi o 7 =) < faf=
vgfaai— ‘st ugfa’ (the English System) R
‘Hifesr TEfd’ (the Metric System) Y& i SIdl
off| Hifeeh Tgfa, S Wi | 2ToRed! Il & SIS
¥ fowfoa g3, oifus glaumsms off, #ife a-
TS YUt W snenfiid ol A | SRl 3 U
A Ao TSI i STEvAehal 3TIHd &1l TH Th
TS W1 1960 H Td i T, foraen! fowga ==t =
1 S @ 2
1.3.3 Wl o aU=a Ugfa (SI)
Ol i AaUEE dgfa (Wi o Le System In-
ternational d'Units), {59 H&9 o SI (TH.3TE.) Fal
ST €, H G 1960 H WR AR AY o TARed
e - (conference Generale des Poios et
Measures, CGPM) ® &&iia fan 71 a1 CGPM
TH TR Fe B, e T8t TEEtie g9Ed
(518 wiex afturdt ed T iR fSomw = 1875 o
Ui ¥ gwaer fhy Tu) o sidva feman e

SI Ugfd ¥ 96 SMUR 9 €1 5% difereht 1.1 |
Telteg foman T €1 A A WA SMERYd o
TR Heittd g1 2 sifae iR (S - T, S,
T o) 3 R W g i S @Wehdl Bl SI
SR AT 1 IR difersht 1.2 | & T 2

SI ugfa o auecal iR eTqedel i =T
F@ & fau gder=i &1 IwEW fmw S R R
aferent 1.3 & geftag fovan T €1 39 9 Fo it
%1 AN TH 39 &I H HA|

2024-25



YR ifder T | 7T o AT dies | S1 AR o1 9 | SI AR T Udieh
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fererrara | fercinmy, fSraeht Gohd kg €, So7HM 1 SIAES €| $HhT TRUT, @i i

h 1 f1ad &I O 6.62607015x10-% ik S8 Js A | =9 fopan S
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A uftfyq feran San ®, oot feben s €, € E R

At (mole) TSTEHT Tehd A (mol) §, T T AT 1 SIAES 21 Teh Hidd | ik
6.02214076x10% & AU H T ¢ TE T, AR fEorish, N, 1 o
GEAHS M 2l @ 516 38 mol ! A H = &l <1 2 31k 39 1&gl g
Fel S 8| fhet o o gered & A, Hekd n, fafere qa o T wE w
M it |1 3 A HUI Tk GWHIY], U], 3P, TARH, HIE 3= HU1 AT HON
w1 faferse ¥e & gd €

SHee TRt Wehd cd B, €1 T2 feen § Sifq-dierdn 1 SI @k €1 SHeRT wiwm,
540x10'2 Hz T4 el Thavlt fofehtor st <ret gefifarehal, K, 31 FIq Hearerss /e
683 TRt 91d IY Im-W-! o ARl § e fRA ST S cd-sr-W AT ed sr
kg ' m?s® & S Bl 8| SRl e, HeX SR Hehe &l h, ¢ 3N AV, F W
o Rt fepen stren €, < 7 R
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IS o IR |kl AT TILI0T

ST S ST S g1 €, Akl 1 wo (uRfre
‘') Td ST IR9OT 9T o Eig-|rY qiEfdd
Bt €1 5 oft U fagial w1 et fhdt fawm
T o HI9T 1 Feefd o go gfg &1 T, Hex
Gy (V1875 H B1&a) o TeH <30 3H A
1 Sq=Tes qRA H gReEdd wH oh fou Hend
B MU 9RA Wied Yo ey siemiiehd <w o
Teh T 910 foam G (NMI - e Hietrsit
Ihe=ge) §, Sl 19 o Hh! 1 @I w2
e TRt 7€ feoel feor Udig wifass wimemer
(NPL =9re1 fthfsrshel ofeiledt) =1 <0 T 21 39
YA H WIOF o W] oF STER qUl A=
TTeh! 1 U i oh forq yamT feifa forg S @
AR A9 o TS HHH] i S@HE H1 S S
ffe=a s1afy o a5 59 WI i o fava &t o=
T AMh] o ST &0 § Jfdfted Al oh
Y & S B

ArfereRt 1.3 SI Ugfa | wget gaor

TR gder Hehd
1024 RIES y
102 St z
108 Lo a
1015 T f
1012 EEDI p
10°° EEll n
10°¢ EIEED] i
103 et m
10 pecl ©
10! =5 d
10 TH da
102 FEo h
10° forett k
106 o M
10° Rin| G
1012 e T
10 ecil P
10 T E
102 St V
102 g Y

WA fagm

1.3.4 A 3T 97

ot w1l 1 s SEH Sufked ge7 ® AT €,
Safeh fordll a%q 1 YR SHW eHarel o o 2l
foret qerel 1 gorEE feer B ®, WY SEe WK
e H IREd o HRU T TH ¥ T WH W
S-S Bl Fehdl &1 SYh! T <l Y&l o JF
R fauvm e W@ =nfeu)

TIeTen o fRd usid & s % Afuew
e A & forg Svelfuss qen (Fast 1.5)
IFI R S 2

gSY dlgsh

\

o

a—'{\

N

w £ I
W e
Freferter

ferT 1.5 dvcifia gorr

S diferent 1.1 | &= e ©, Se7| e 1 SI e
‘fepeiiom’ €, Wq YA § gHeh oI W U’
(1 feum = 1000 U™) w1 g4 feman m €,
Fifer TaEfE Afafeanet ¥ wamaftes ugref it
oISt /N HT & STERT fRan S 2

1.3.5 ITTIaT

foret gerel g =R gU €M I ST wed B S
o ue (TEE)’ o el 21 oTd: SI UG | ST
1 5% m® Bl 8, W TEETTH Fmenens § o
ik STl o1 SUA Y feman STl B1 314 ST
%l MM G- W em?® A1 dm?® o TEeh! § o o
S 2

Tl o T¥EH Wi HIUH o faw g faex (L)
A 1 YA fa Sl 2, S SIAE T8 2
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WA fom #t §5 A SEERomg

1L = 1000 mL ¥4l 1000 cm® =1 dm?®

fot 1.6 & 39 37 Hoel &I STEH W 3@ T T S 110(;(;0;53
AT | Sl A1 forerd Al o TR Wi Ao 6 =y 1n
fer stenfera faferey, =pte, fave snfe o swar foar Z ZZ ! :

Ml 21 STEATET Sk S SYANT F1d SAFaT ol
foretaa oM o foru foran Siran @1 |19 o 39 SRl

i fo= 1.7 9 fe@mn = 7

Y|

1.3.6 TG
. .. . . 3
ST afvfa < o e w g e - S Lo
SSAHE le— 10 cm =1dm —>| Lem
e = ———
o 1.6 3FaT &1 a7 FH & [Gf9= 9EF
et wered 1 T 3Tk Ul TR SFAT o :
TAM Tl 21 o7d: S o SI HEE 39 YR UIE il _
fern < weRa T - 5 I ng
_ SoFEM 1 SI A E 100
T SIS = H 90 =
3 80I=)
kg = 70[=

ZF"’T{ kg m=

IE W 9gd 991 Bl TEEE W U
gem® H I F 7, SRl FoFHH H AW (g) H IR

JIOTOTOTOIO

SR &1 cm® § =9 T S &1 foreht u=ied ’ z

i

Hcdl I STl © T SEH K07 fehad qrE—ue St
21 9w @Afues © @ gueR o1 § T ugied o w
g UE—TTH e 2|

1.3.7 A fa 1.7 397 9r97 & f&afa=7 Sy

9w WO % o " dem § - oc (Tl 0 0 0
Yfeed) , °F (feill wReEe) 3R K (Shfead) | sl 373K 1007C —— 212°F
K (Sfead) SIAE 21 39 Yam) 92 enenfia araia
I foat 1.8 § e e 81 s Sfeaad tae
el qIEIfaE SRl 0° W 100° o 3T9nfehd foman S

€, el 9 JE A9 wEe: W o fEie SR aeeEs 310K 37:0-«—?;??1 1986 °F
21 FieEEe Y9 1 32°F iR 212° & U = 298 K 25C e A 77°F
o Smar ?1 g SHE YEEl R 99 TH-gE 9
frefafed w1 9 Hefed 2 273.15K 0C Sl 30 °F

°F=%(°C)+32

Shfead Y Afcaag 999 9 36 YRR Gafed
5 i J §
hfea Hfeasa TRAEEE

K =°C+273.15 ferT 1.8 a9 & fy=7-f=1 Ja1 e argard)
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Haw-ureR

foRaime a1 X TWSW WA °h "SR i GRE
e s o TvER SRRl 3 wR-HRT
SMETAHAT TS H1, AIfeh Tl AIA-IYSHION hl
AHehigd fhan S geh| Hiex-wef, faverda qanstt
S IYHTON 1 3ok it g1 sfenfera feman
T €, i o favaEa o geh, W T 9
YAk IUHN i fRdt Ted oF et Hehisha feRan
T T H 1889 T AWM kT Wk fehaiom €, S
T o Ho | wifeTd-sRfeaw (Pt-Ir) fafeet &
TEM o B9 § g fman €, S 9R g
A o U U | Th gaes fesal | W@l e
21 T8 A% o fAC Pt-Ir 1 fageng 1 == fapan
T, iR T TEEtn SfafEe % i sl ©
3R eifa el T % TR FoHM § HIE qREda
&l ST

FEAHM o T | o foIq SRTTeRTo) FereTstiel
g1 3Heh foru el feerien o1 Fenefuwen i
foman <1 @1 €1 w wfaeet w1 guRiia semE o
TATIST T AT o el A W 39 ¢ HEd |
w1 hfsd =1 U Tk s, foew eifafags fafesnt
o foredl o TS S i TaI-Y R HIdT STl
?, 1 TG 10° H Tk 491 81 39 1ft qeh Ak ok
w9 H iR T fohan T 21 SR of ughaE €, wg
T W FE off ugfa 1eft Pt - Ir 98 & fohed & &9
o waef T ?1 T Sem w1 W Wehdl € foR |
T H H1E qgfad denfeqss A fasmfad faan s
ek

3R H 0°C (273.15 K) W Wil T Pt-Ir 58
R 3 ffea fogl o v &t oers o Hiex! aifia
R T oMl T 1960 H Hiex HT e i fher
SR (Laser) 9 Icafsld YIS &1 a@-o=f @
1.65076373X10¢ T HHAT TN FEY I8 Th
oeTE 1 FE T H 9 21 91 1983 H CGPM 51
ey gdftenfoa fewan o, st frafa & weRrer gm
1/299.792 458 Hehe | T I T Tl 2| wiaE AR
T 1 wifd o e ARE o forg ot g
M 2l

WA faam

IE ST TR BT TR 0°C | ¥ a9 (37
TS ) e THH W @ e ®, WY
Shfead AR T a9 1 HBOTHE 1 G9E e 7

1.4 "o H A fy=raqar
A o 1P § 3 9R g5 IS SAlhel o
Y | Ygifas A W feER S B 2
@M 1 Wl U G H qel sl i
- d9a fAfveaar & @y Fend wfa & *
arefqof qdieh ot €1 3= mal W A= famr @ R
fman =1 @1 7
1.4.1 AFTTH Hohra
T e e SiR erueti o teE | gefud
2, fSop 31 %1 So0MM B B 3R Tl He
Bt B o7d: el T ol 2g TEeeH & Ut %
fTw 662, 200, 000, 000, 000, 000, 000, 000 SIE
IS BN A TEGNH W] oF FAUE o fau
0.00000000000000000000000166 g S BIET e
o WY T HT IS Tehl €| TE TR Aish (i,
R T AT, HON W AeW A H off R g 1w
gftamor S il et et B §1 T 4o %
T =t AT v e e i fera S frE
TSGR @ Hehdl €, W 3 Gemel & @Y W
Tforedter Fee (S — SEAT, SHET, TOm ST A 90
) T T Al €1 S < T R & YRR i
gemel & oMy fafEu ok 3w wiE it i
T I S 39 A % ®9 | oA = e
forag oy Wl YRR 9 I8 9ug 9o fh gened &
e HET IEa: e Hied R

T HieTE #1371 geme & fory St srefq
TETAIT Hohde oh SYANT G B fehal S Fehall €|
T Tohad H fwdl of W& &1 N X10°h ®9 o
1%"1—@1 NIl %, ﬁ'ﬂ'ﬁ n ‘d{blldl“:h %| SHhl HIF YAlcHh
A HUMHF & Ghdl & 3R N TH 1.000... 3R
9.999... 3 HeA 1T off G B Hehdl 21 N o1 fefsie
= weEd 2l

3 AR Gopdd | 232.508 1 2.32508 X
102%F &9 ¥ feran Sa1 g1 &M < ot fomed
U Y 1 & T O AR o S T 3R
SR Hohad § 918 (2) 10 1 =i 2l
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W e # F9 ol sTauRemd

Tl TR 0.00016 Tl 1.6 X 10+ i TE foan <
Gehdl 1 T UHl Hid 9 <Y hl =R TM <E 3R
o ST T R SR SR Hohdd W (-4) TETiF B

SRR Hoha | e gemstl W e g
H T 74 fr=fafad sl o e\ | e anfen-

T 3 AT ST
31 &1 A o fory =eemtn den o e wng e
HEEE
(5.6x10°) X (6.9%10°)=(5.6 X 6.9)(10°*®)
=(5.6 X6.9)X10"
= 38.64 X10"
= 3.864 X 10"

3R

(9.8x102) X (2.5 X107°)=(9.8 X 2.5)(19-2+9))
=(9.8%2.5)(102°) =24.50 X 10°®

=2.450 X 10~

qe

2.7x107°

S EX10° =(2.7+5.5)(10°*) = 0.4909% 107
O X

=4.909x10®

TART HAT 3T TS
T I FME oh fow Ted Gt & 39 R fore
el B foh S7eh =XETdish WHH €| SEeh 98 Hes
1 SIS AT S S Ghdl B
3 6.65 X10* 3 8.95 X10° =l AN T o foIq
el IR I T ek 39 TR Tt Sl g
(6.65 X10%) + (0.895 X10%)
THeh 9IS HEAIST i TH YR SISl S Hehell ©—
(6.65 + 0.895) X10*= 7.545 X10*
6 YR < St i A HeE S Hehdl B
(2.5 X10?) - (4.8 X109)
= (2.5 X10?) - (0.48 X1072)
= (2.5-0.48) X102 = 2.02 X102

1.4.2 AR 3Tk

T TR O A e T 9 1 stava gt
€, U1 SR A = k1 FifHed Td /0 9l st

11

1 Terl | S0 fohelt T <Rl S HHET S

¥ 94g T T, AR THH FANM Avelfum g

9.4213g TGl STl © 1 S¥eifteh el ¥ | T4 SeAHH

Y= TS § 7Y T 5 § 9 STfus ST of:

T TS § U 5| oF 7 H SHere oF 918 ael

3k 4 H erfivedar 71 Wy URUW wed URgs SR

JRE B AfeT) ST ot 59 WO 1 91 W ©, 99

RSl R Fend w1 St e | @ S R
iR =1 9Renfaa O | A= st diefe

3ehl 1 TEAT o WY ek ¥ 37 et =Fea

feran ST 1 wrefeR afeR o oredqul sk e ¥, S

fafe=a =9 9 7@ =il ifafeaaa =1 =59 6 & fau

Teo Tfvea o o S @ o eAffy=a i !

affem @ish o &9 o foran stan €, e afg eq fomeht

oM &1 11.2 mL o ®9 § ford, @ 89 a8 99

g for 11 Ty 3t 2 erfafy=a € qen ifaq ofe o

+1 1 eifferaar grftl afg o iR 7 s 7 E,

a sffaw ofF | wea +1 1 sfieaa ffed A

St 2
wiefsh el w1 Feifia s o oo fem g1,

Tl Ry <1 @ © -

(1) et -3 37 Fredw e €1 S o fere-
285 cm ¥ o @l 3k SR 0.25 mLH &
ek 3T B

) ¥U9 R-YF F ¥ e M A I i
TR B TH ¥ ohodl 9o &1 fefd @i
Tad Bl 3@: 0.03 H ohael Th el 3 AN
0.0052 | < Tefeh 3k T

(3) < Y ¥kl o e feom g Wl B B
3:2.005 § =N Wedh 3H B

(4) TFE i & TE AR A 3d H A I A
el BW ¥, W ST fw v e £ R A
WA H1 € AR fud B S| % feg
0.200 # i @efer e €, WY e e
s § 77 SR % Y e T e S
o T 100 H shelel Tk |k 3k 21 3= 100.
T 9 el 3 © 9o 100.0 § =R e 3
21 U Hemsti i AxfTR Hopdd | weRia
UG Tl B1 BH ek Wil 3ieh o ferw 100
1% 10%, 31 ek 3ehi o T 1.0 x 10° To <A
el 3Rt & 1T 1.00 x 10> fer@ wehd B
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(5) =g i A, 3T & fow 2 7 =71 20 el
o Hiefeh el o1 HEA od §, s 3 <A 8
Tenefuter HEATd € $IR 5% Sewer foraeht SHeh
% I Y foEet o TR S weRdn ®,
SR- 2 =2.000000 7 20 = 20.000000 AT
Tohad o fordt wemst | gt i i e g
3d: 4.01 X10° H 9 3iT 8.256 X10° &
IR e 3
uftyrgar feet off wfn & fafs= Al <6

e wl e FA B W gemefueRar R

fafere yrifies A o arfas 9F § ¥ WA hl

= KA 21 IR o fou— afe feret uftomm

TEl WM 2.00 g € 3R Tk famnef ‘e’ < W s

2,39 1.95 g 3R 1.93 g IR0 W< i €1 TH-g@m

% Wgd U™ BF oh HRU ¥ A URYE §, W

Fenedfosr e 1 gaw famef ‘@’ 5= S A &

fu 1.94 g 3R 2.05 g UROMH 9w @1 €1 A <A

aRomE 7 @ 9 € S A € aeneiwe | de famef

‘1" 1 g AT o T 2.01 g 3R 1.99 g IO Hrw

B €1 3 °H R o € SR geneiwes ot 9 drferent

1.4 9 3R @ ¥ THA ST Hehll B
AfeteRt 1.4 3ifehel oht URSIGET IR Tendar e Freuur
T/ g
1 2 1 (g)
TH & 1.95 1.93 1.940
ElERC| 1.94 2.05 1.995
EER 2.01 1.99 2.000

HrefeR 3iehl Rl WIST 31 g
SIeA a1 e o 918 9w URond | I9THed Wi J1E
3R e A1 w2 arett fhdt ot 9en 9 sifus 3i
T g =T S| -

12.11

18.0

1.012
31.122

W I 7T 3TE H 18.0 H [WHeT o 9]

ehelel Teh 3 ®, 3Td: IR f 9HerE o 918 T

gl 3T Tk, AU 31.1 o &I H I Fa HTA AM6Ul

e fagm

wrefeh 3TeRl Sl UM AT W HTAT

39 YTl o URomH § Wiefe STl ohi T 3T &1

g =fen, St =JAan el i arefl Hen o

Bl g1 S —
2.5X1.25=3.125
<feh 2.5 | haet 1 Gl o €, g@fere aRom

T o} I medE TF (3.1) 8 =feul
ST ST T ik § feRen e @, aRomm

! YIS 1L STl qoh e L o fou st

o fAereaq (rounding ofﬂﬁﬁﬂﬁf@ﬁ‘@!ﬁaﬂ >21E)

@ A@1ey —

1. af g™ <E AR oen 3 (59 e el) 59
aifyer &1, @ 399 e aIel 3idh 1AM TH
ferer T T S 21 S - AfE 1.386 | 6 1
T &, @ &W fhedn & wverq 1.39 fera

2. A Tag TE SR 1 &2 S dren % 5 9
FH B, q@ ITH TEA Al Ah hl Gkl AL
ST SE— 4.334 H 9 < 4 1 g2 @,
qr aftomy 1 4.33 o w9 4 ferar s

3. i Gag T S 1 g W ol 3 5 @,
T SUY Ueel ik 99 8 i feufq o agen T
SO, W v eF W @ G S 2l
SE— A 6.35 I 5 BT (Fehean wEA B, Al
B 3 1 TG 4 HET B SR 36 YRR Ui
6.4 =K fehd STQm, T A 6.25 1 Fehedq
T B, @ 39 6.2 ot S

1.4.3 fari=r fagamor

IR hid THF HH-H TH Al Hl Th IS
T Tl vgfd ® ®UARa w1 9edl B UE R
foa TR oo fafe (factor label method), ECaE
RINED faf¥ (unit factor method) =1 fawfa forgero
(dimensional analysis) <hl 9 TR S %I 3’@[
e SR W THeAT T 2

EEIER)

g 1 Tk Zhsl 3 9 (inch) @al 2l ecm §
SHHT TaTE T TRI?

B

%ﬂaﬂ?\[%ﬁh‘ 1 inch = 2.54 cm
TG Gl o YR W 84 fog gehd © fF
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W e # F9 ol sTauRemd

linch 1= 2.54 cm
2.54 cm linch

linch 2.54cm
S 2.54cme;:ﬁT linch 3T 1o R
g1 31 Sl 1 ghTE UTeR wed & AR FeRd
& T U1 7 TS ORI (AT 1) § TR
e, @ g% aRafdd 9ei eritl 7 efifey foh 3w
ST T 3 1 JON ST Uk W femen ST B e
2.54cm

linch

3in=3in X =3X2.54cm =7.62cm

el SH THE O W TOT R S ? (S

2'51?rfm T, o aifza as o @ o,
3T TR oF W H 98 A M1 WG, S
o H W @il

T fEU T SR § 9 2w Hehd © T
ekl o W1 ot TEAT &1 e S fHan <
Rl B I 1S ST Fehdll © SR W, ToT, o
M feman ST Fehel B oM, FD SN I
2G|
ECiREU)
T S H 2L g9 Bl ¥ K A m® W
gRepferd S|

T
g9 Sd & % 1L = 1000 cm?®
3R 1m =100cm

T THE ORI ° m® U & o faT 98w
THTE U 1 B O TSl B

( lm )3:(1)3:1:£

100cm 10°cm?®

39 2L.=2 1000cm?®
T SHE Ok Y TOT HE W EH T 7

13

Im®> _ 2m®

2X1000cm® X ———="—"-=2X10"m°
10° cm 10
IITET
2 T o fepe Tehe (s) B €72
'
&0 9Fd § 7R 1 & (day) = 24 %12 (h)
lday 24h
T 9ah T lday ¥ 1h=60min
1h _1_6Omin
R 60min ~ 1h
ad: < feif =1 Gehe d uftafdd & o fau
2fF - — =————— s
THTE TUIhI I T & =_0T H guilag €9 9

9 YRR T fHA ST Hehal 2
% 24 h % 60 min % 60s
lday 1h 1min

2day

=2X24X60X60s =172800s

1.5 TR WA o e
Al o GASE 9 AR w1 A fEfatea o g
e o siafd =i 8—

1.5.1 THUT-EI0T ahl |

T Fom & o AR g T @
ST W Tehell §, X 7 € T
TeRaT S Wehel 21

56 M &1 S aEfe
W1 1789 H T o 3= <@
sifafsranstt &1 grifies sterEm :

S

I CEONRE ﬁ—{mw (1743—F11-:>9L:g;I
few g fremd W g T fereht
Gifqer T THEfE qREdd ¥ e goEE o HiE
ufterd el gl TR faee S 9IRS 6 Hehedrd
T W N ¥ arsde | eAfqentishl 3 Seel oh
FAEI o Fenefwe Al SR AT gR gET i
SAYeh HLT o HR LA 9 g3l
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1.5.2 e srqura <At fram

I5 Fom WA WY Sew
TR A fE@ en 3R SAYER,
fordit =ifiter o @l oF geumEl
T U Ted WM BT £

YRR A HfUeh e o &
THAl o W g e, 5 9
Tsh Wik 3R T Geaifia ol
IR A foh 9 S FAl | T 1 e HEE o,
S =i e T g

w8
(1754-1826)

T qlS T | RIET T | AT A
gfaga | wfasa g
UTehiden 51.35 9.74 38.91
Hyataa 51.35 9.74 38.91

37d: = FTehy fepren foh &a W FsR 7 &
T fopdll Aifiter o Sufterd v & SoAMM GHM ST
o Y ST © 1 39 R o e qEn g weta fean
S T 1 T Rl ‘T wae @ e
off el S 1

1.5.3 TfUTd rura o1 Fram

Ig fram ereed g 9 1803 | fean
T 8 M o TR, afg =t
T WA gt Teh § 31tk
iR ST 2, T Weh o<l o 91l
RSk Gl ks

IR F e - ‘a’l%@ﬁ‘lrrl ST T -
STFAIST 3 T1eF TR 21T & AT (S 3R B
WHFES) S 2

FIEEUS L A S o 1 SN S|
2g 16 g 18 ¢
BRSNS + SfISH s TSN WeAES
2g 32¢ 34g

e fagm

el AferfiST o SomM (31Uiq 16 g 3R 32 g),
St gTEESH o Mfved g (2g) O WY IE B
€, Teh WXl S 16:32 71 1:2 W B B
1.5.4 H-oT8eh 1 TET saeAt ot Fem

Ig from g8 510 9 1808 | o mam =i o
foh St s arfatmanst § W Wy e € @
Sl €, @ Seh TFdA el UM | B €, S
Tefi T T a SR < W g

37d: BEGISH o 100 mL SRS o 50 mL ok
1Y G B 100 mL STA-a15g 3 &

RESIS A i G2l Sk - Sd

100 mL 50 mL 100 mL

3 BIESISH SN SATRAISH oh STEad (S 3ad
¥ Hged, 12 100 mL 3R 50 mL & &) 3ad ®
WA U 2:1 ° B B

o o oTFad Geeli o quiieh STl
QIS Id | 3T o day H e e @ e’
Bl TBd waEn T fEer e w1 e gere o
el # B1 - & wd # uRgol @ 1811 H
STETS! o §RT i Tl

1.5.5 3TENTEr vt =9
T 1811 | STERMS A Wfaq
e o T9A a9 IR @ W qef
el o T S W ST
TN THE BFl =ifeq| STErms A
TR AR gt o < SfaR
RS i, S TS ST o 99 o
IR B A &H BIEGH 3IR SHerieH
i Sl S i AR 1 gAN @, q IE HE Fehd
T oF e & Q) ST SR SRS W Uk ST
TG T T R ST o I S 3 § 3R SAdisH
e off T8l st B fost 1.9 § e A for v

STEE
(1776-1856)

1 A=A

HESEEC

1 A™Fad

AT ohT
1 SEaq

STeraT R
2

forT 1.9 BI5SIS o G FaT SadlS o Tk STFa o Qre AR #¥eh Sl & & HFaT a7 &
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W e # F9 ol sTauRemd

fesd o erupetl 1 e TAE B odd | sl 3
T QRO 1 AT T[N T IS HAHH H

Iz rEger R SedsH 1 f5-awmE A
S S| st @, @ S fEu MU gt w5 qHe
HTHT M T T SH TH Slee 3R % o=«
1 7€ A4 o o T 9 W] o ¥ Tge e 8l
Tehd 1R BRSNS 1 SAfedierH o < THTEt o 21
Sufeerd & &1 Whd| STANME! 1 WAt Wi o
(Journal dePhysique‘-lf) YRTIRTA gl TEI B &+
9% ot 39 Hd S 9gd deEl Tl Hel

ST 50 T oF §K (F 1860 W) SHA
(FTHEE) H WA fagH W Jom IR aed
e g, Ak FS Al B GorSEn ST Hoh| IEH
W EeTTal SRRl o THEA-S9H T foeR a&qa &
U SAERMS! o HE o Hew™ W a2

1.6 STee ohT oATo] fagia
BTl 5o o B AT HUl,
o= @tﬁﬂ (atomos) 31%1{?[\
‘Afayea’ wEl Sl o, g e
gH o fo=er =+t safa e
<yieTET fenfshed (460-370 BC)
% T g8, Y S TR ST
(o= S fomi =t <7 fam)
% FHorEEd 36 W R § faeR
ERIES sk
T 1808 T Tlee - THRIA-SRIE & Th T8
Ygfd (A New System of Chemical Philosophy)
R =i, TS =i frefafeaa qer wafaa feu—
() oA Afa9Rd TCATS | &4 2
(@) fordl fu gu @ o 9 WAV o T T0H
T9H Gfed Th qEH Toed B @) fafie
Tl o WA 5oEE | fae B €
(1) T ¥ e Tl o Tergge o Hiv= S
o wAeH | AR S 2
(%) THEfeE stfafswaet o ] gt e
2| TEEte afafsaet § 9 9 3= aq e S
Gehal §, 1 T feha1 S Hehel B
Tleed o 34 fagia ° Tt A o femt
1 A &1 S il FEN 69 6 = o

S Sleed
(1776-1884)

15

19 &1 e @1 & S Gl | I8 TR 6
TS o HROT it &l 5a1 Geh1l {9t 915 ° et
IRt = =men F:

1.7 UTHTUY geqHTE 30X ATfudaeh

e
TS SR eruEtt W qRfed B o gved o1 TE
Tagl sfad e fob W] gormE iR enfraes
9O W B9 1 99 T

1.7.1 UTHTU] FHHH

THTY] ST, 3720 fhelt TREm] 1 FEAE andd |
agd %W el ¢, iR WA Ted B e &1 ST
HEI-FEl ILAY] ToAHM 1A shid shi Sl dehrieh
(SR~ FoHAM TegAfafd) TUR W SUes €1 TRy
S IR AR T §, SGEt vl § ot
TRHTY] 1 TAHM 38X oF A9 TR €9 9 fruiia
FX Thd A1 FEGISH W] Hi HIY okl BH F
FRU W ¥ W | gFAE (T ot Ao oF)
f&n T SR At weft el o IAILS % e
3Feh HUe fEU T, WY WA FEHEl B A
TS wEA-12 AFH W eI 1 38 G 1961 |
Tfipd e T TRl Hre-12 1 T gEeentie €,
5 12 frefyd foran S € 39 12 RAm-geqmm
A% (atomic mass unit-amu) HF e %I
Trent Tt Tl o TLATVET o6 FeA9H 39 A TS
THeh el U ST 21 Toh U] SeFHM A i Th

FHEF-12 T o FATH ok éé’ﬂméﬂmﬁ‘

ufefir femen S 21 31 1 amu = 1.66056 X10%'g
BEEISM o Teh TXHIY] 1 SHHH

= 1.6736 X102g
3Td: amu o & H RS YWY 1 FATH

1.6736 X10*g
71.66056 X10™*g

=1.0078 u
=1.0080 u
TH YR, RIS —16(150) THY] T FAHH
15.995 amu g
STl amu o I T u T FAT fehan S €,
99 ‘Uehiehd g&IUM’ (unified mass) FE1 Sl 2
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S &9 UM o fAu qTATY] SEEE R T
FTd B, e ® e g THTY] SAEE 1 STE
#%d &, et i = foman < @1 21

1.7.2 3frE@d OIHIO] eI

fd B 3 I Tk 9 31feh guenfishi o &9 o
U S B S B9 3 qHeiel s Sufefd &R
ITh! AT ageddl (IRieIa-SUcTeedl) i & |
@ ¥, at Tt a1 e TET] SerHe qiehter
fha 1 Hehal €1 SR & AU e o A

39 RO H Seh WEH ST M § -
TR ATutareR TTHTUY
SEead (%) SEEM (u)
12 98.892 12
B0 1.108 13.00335
140 2x10-10 14.00317

FR U TQ el ¥ Hrad w1 AEd WA
TEMM T8 YRR U -

ST ] KA

= (0.98892) (12 u) +(0.01108) X(13.00335 u)

+ (2 X109 (14.003.17 u) = 12.011 u

Tl YRR, 3 awdl o forg oft SiEd oRe
THH URenferd fRT S Gehd 1 dwall i aferd Srof
H fafr= qwai o fag fKu o W] seome 39 T
o STEd A FHUHE B
1.7.3 3MfUaeh FHATH
fret o0 1 enfvae oMM SEH Sufted fafa=
Tl o TCHTY] SeAHHT BT AN Brl © 1 39 Wedsh o
o TRATY] S S SUfkerd WAl i GE %
UM o I gRI W TR ST Fehdl 1 ST 6
fore — B (e wh e WA iR =R BRgSE
AT SURted B4 €) o1 STfUeeh FoTHH 36 YR
e R ST w8
U9 (CH,) &1 enfvaes gea9H

=(12.011u) + 4 (1.008 u) = 16.043 u
Sl YRR, S (H,0) <kl 3TfUeh S =

2 X BIEGIS 1 TCATY] SeAHH + 1 X SRS

HT T T

=2(1.008 u) + 16 u=18.02 u

e fagm

SETEIUT 1.1
THRE  (CH,,O5) 39 1 WMok FeA9H
qfeferd wifsal

'

THE (CeH,,0,) 1 STMUash FHAME =
6(12.011u) + 12 (1.008 u) + 6 (16.00 u)

=(72.066 u) *+ (12.096 u) + (96.00 u)
=180.162u

1.7.4 GA-gHAH

T3 TRl (S - Hifead FiNEgg) | Sl S
THISA o ®I H 0] T ¥ IufeAd eI sl T
AfTeRl § eI (TIFETH ) N BT (FANEE
3 @Y1 Ffaria S o 1.10 % STIER =t
T®d B T8 SM 7 91 ? TR difeaw wivEes | .
Hifeem R B FANEe S 4 o wa § i
FANES oA ©: HWifeaw Al 9 o war B

r

L <

&

L
4
"

reoy Sty

>—

gk

\k\ -
\\ ‘4’:»

fa 1.10 Gifsaw FaEe § Na® &k ClI e &1
raeey

s

TH UHR, Y (S - NaCl) 1 T80 gI-5e79H
ufehferd & o foau fran wmar €, 9 R enfras
TEH o Ui o fau, Hifes 3/ stewen o
ifeom FaREe § o1 Iufeerd € T Bl om:
Hifead FANEe # ¥ 50 =
Hifeam 1 THY] THAM + FAR 1 T FEAH

=23.0u+355u=585u
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1.8 AIA-Hehou =T 3 HioW gea| =
A SR U] AR § STedd B B §, T T
weref Y agd FH AN H Al 3T WeN §9gd Ay
Bl B1 ol g WEMST o WY HH HH o Ty
GfawTsrer TRHTOT o Tsh WISk 1 STEgehal gidl 8

59 9K T9 12 a5l & fau ‘us 5H, 20
sl o foau ‘we @R’ (Score, HH) R 144
aﬂﬁaim‘@m’ (gross)aﬂmmﬁ%,ﬁ
TR e T R HON (S9- wRemEt, Syupe,
FHN, SRl oNfR) i i o fow 9iet 1 ST
IERIRS i

SI Asehi | Hel (Hehd— mol) i fordt red
T ST e I o AW 9d SR Ui o
wigfera fovam = e

i (mole) TS Hord HiA (mol) % Tl
1 T T SI HEF B T Hied | 3lh 6.02214076x10%
& AYd FU T 21 I8 T, e feeri, N
%1 19 HeAaeHs | Bl € S S¥ mol”! AR H
e Toran STl @ 3R 39 STreiTE] S el Sl B
frdt frapm & waref &1 W, HWehd n, fafere ga
Ul k1 GEAT 1 AT Bl €1 3 ol 1 Teh GATT],
310], 3, TAFL, hIg 3= HUI 91 HUN hT fardme
Te 8 Ghd 7| Tl I8 A 31 &1 9 ¢ T e
vgref & TH WA W FHON T G g GHA B,
T g g8 Hiz ot usred gl 39 9en o el
fauftor o fau @EA -12 THAT] &1 FFHMH,
AN TERHAAT §N Fa fean e, fSwe 7|
1.992648 X1023g YTwd 3TNl H&d o | Hid &1
TEM 12 g BIAT B, 3@: h&d & | HiA |
TR HT HE 39 THR B —

12g /mol'* C

1.992648 X 10 Bg/2C 4

=6.0221367 X10* @] 9fd Hia
| At & O %I g@n o mewy € R 38w
T A SR Gend fean T, T (et steme
% THE H) ‘ranTgr feries’ sreer ‘sranTer
W&’ FEd § SR N, U T A 2

39 @A o 9 URHANT hi SIS HE h Ay
TY TW HT WG AT YA FRT fomr o At weft g
& Y 39 YR fad -

6 022 136 700 00 00 00 00 00 00 00

17

31: fordlt wgred o6 1 Wi H I T e §EA o
SER HUT (TAT], ST0] T 1 7 H0T) BI| 37q: BH
g % Thd ¢ T
1 A BEEISH WY = 6.022 X102 RS T
1 Hid S@-3T] = 6.022 X102 -3
| Hd difedq FaREe = difeaq FarEe &l
6.022 X 102 g ZhTeal
fo 1.11 ¥ fafa= agredt & 1 WA w1 eI

T R

farT 1.11 fafs= ggref &1 & G

A &1 IRWId & oh a5 fRdr aed A
3IYeh TSI oF Tk A °oh A ol AT & T
foran s Tepar 21 Tohelt vaed & U W & AW A
e FIH ol SHAT ‘I gead =’ Hhgd 2l

T H e Ao FeA9H Y& €9 9 T
FoHUE/3TgE S/ FoAHH o e Bl €

37 ST T AR Fe99H = 18.02 g mol!

HifeaH FANEE 1 HIeR F9HM = 58.5 g mol!

1.9 wfasra-g=ea

a1+ft %k &9 forelt T0 o Iufte@ &N 1§ o
IR H == W W ¥, W FE IR H Afren F
9 qeat o UfeTd Y SR T STEEeha g §
T T foF ST9h! h1E ST =1 =2 itk T e
1 39 UEel 78 WY YR T U T 1 € A1 5k
Zh hFA-HH U € R 3§ fFg U § sufterd €2
A ARl o faw ot 30 S @ 98 g o o
e foerdt @ ff 9o fiu T T o a1 9@
wiaer &, S g5 A | g wifEw) S vl - 5
afferel o favemor o 78 S o werEma fierd € fw
f&an T T s © A A
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3T, ST (H,0) T SR Ah 36 T Jfh
1 T BRSeH SR SRS SUrter B, 37 39 awel
1 gfeTd-Heed 39 YR URekford e s Tehdl 2—

fordil < w1 SeAHM Gfderd
_ 9iffeh § 39 I ST FAWE x 100
AifiTer w1 AR FeTqH
Sl 1 HIeR S =18.02 ¢
X
TSN &1 SHHM gfasrd = 2X1.008 5
18.02
=11.18
aﬁmﬁmwmﬁm=l6'ooxloo
18.02
=88.79

U, Th AR SV | T H Hre,
TSI 3 TS 1 SeqHM Tiaerd feha 872
WA 1 3Tfes ¥ = C,H,OH
THATA T HIeR &M = (2X12.01+
6X1.008+16.00)g =46.068g

24.02g
. afirerd = 22928 100 = 52.14%
TR 16.068 °

HESERiCaR-cu E RGN

= 6.048¢ 1 00=-13.13%
46.068g

AT 1 FFHM FfavTd
~15.99948 1 10 = 34.728%
46.068g
FEH-9faeTd o IRl i THSH o 9% 379
B9 I < T Wiawa-Teed sl § 91 SRR
T HT ST EHA B

1,9.1 YETquTt ¥F AR onfuash ¥
AT G ferdit Sifier § sufter Tafir wwamopsii
% TEWH Ul GEI-3Tu W e S g,
afer anfuees G Tt difiter o o101 ¥ Sufeed
fafv= ysR o weHARd i WET W@ @l
Tgtier £

afs feredt Aifes o sufterd Teft Tl 1 5HEE-
gfaeTd A1 81, T 3HeR1 gargard g7 Heifa fw=n s
Tehal 71 X HeR FoadH w1 &1, o Jarardt 9 9
anfueres G 1 feran S Gkl €1 & =RO i ST
1.2 ¥ BRI g T g

2024-25

e fagm

ISR 1.2
T AR § 4.07% BESSH, 24.27% Hiad
3R 71.65% FARA B THeRT HeR o9 98.968
21 THF T G 3R Mfuae g o g2
&

TRUT-1 gHUE-favd sl | H uRafdd
T Hfeh TUR U FoAHH- a9 STae €,
q: 100 g AT I HAHT TR HE
Gfeerser BN 36 YR, SR fXT 7 41t &
100 g 9fasel ® 4.07 g TRSSH, 24.27 g HTA
71.65 g AR Suferd 2

TRUT-2 U a7 @bl Well i @& o
uftafda wen

TR YT qcdl o FSATMI hl HAST: 3] dcl ok
TRH-geHH W T wifsw ged i o
Iufterd ©Zshi o Hiel i @A 9 B Sl 2l

4.07
areE W A = Hen =1.008gg=4-04
, . 2427g
e oF Al S 9©& _12.01g_2'021
. . 71.65g
a%ﬁﬂ‘—rémﬁa‘taﬁm—%.%:sg—zom
TUT-3 HUT AT Uedieh HieT | ohl 390 |
ad Bl gEn 9 fawmfaa s

wfer 2.021 T BT 9H 7, o@: 2.021 W
faMSM FHE WM H: C: Cle faw 2: 1: 1 3199
T el 2l

A I AU ol FeAd 7 &, d@ 3R Suge
UM | T[ON ek qUi Heed | aRafdd fear
S Rl 2

TAUT-4 | a7l oF Hohd foT@ht ShHTT:
FU YT HEell ol SUek WY S9IeRT
BRI ER

Fd: $W R MU AfE w1 qamet =
CH,CI @I

TROT-5 MTfUaek g feran



W e # F9 ol sTauRemd

() FaAgart g3 seAE fuifa & & fag
A ¥ H IUfked gt TRATIET o e
SSATHI 1 AN HiTS

CH, Cl % fau, Jemgardt ¥ s
=12.01 + (2 X1.008) + 35.453 = 49.48 g
(@) HIeR S S HA{u g3 9 9
famfsra sifsm)

TR S|

A T KA = g 40, = 2= W)

(1) JATTUI G T W I n § M FH T
T T W B 2

FeAadl g5 CH,Cl 3R n =2 2l
37d: enfigss g C,H,Cl, @I

1.10 EigfeRarHEr 3T
wisfrardifees uftere™
‘wiefEadEl’ vk T WE vt - wifeae’
(stoicheion), IELEIRE: DR ICK % ﬁ?ﬁ?ﬁ (metron),
fome ool ‘mr’ @, 9 faeet @ R em:
‘ErefrRaE o idia TEEte sttt o stfufseent
AN SAE o TEEEl (A FHH-HW )
IRepe T 81 T8 THEH © Y T Rt qamEtie
afafsrar o fodi sifufeas &1 feat a=n =i
STMETIHAN RN A1 fohae1 ST U B, € S o Tk
farel %1 T TR SR % waf T
TR ¥ o RN WIw Bt €1 Sy, WA o
T W fo=m # 38 sAfufsan o fore dqfaa st

T TR © -
CH,(g)+20,(g) —» CO,(g) +2H,0(g)

5 Qo 3R SRS & SAfafmas’ =
AR el STl & SR FTa SEATRIES qo1 ST
1 ‘IR’ FEd B A ST TR s sttt
¥ geft sifafpae oiR Soas 1 ¥ iR 39 ek
o 9% HISH H g AR w far@e e foran S
21 38 YRR, 3Gl SR Kol o forg e (s) SR (1)
for@ <

19

0, 3R H,0 o foru s 2 i ‘Sisfenamifzs
Tk’ el STl 81 36 ¥R CH, 3R CO, 3 & forg
IE TPk 1 21 3 Ol AR | 9 W @ A S el
ORI T (A T i W) i e P

31q: TR G M sifafeRen o STER
e CH,(g) % T& A O,(g) o 2 Hicl o ™

fafran ok TH T CO,(g) 3R 2 Hid

H,0(g) < 21
e CH,(g) &1 T& 3 O,(g) 3] % = [ oh

Tt sfafsrar #3 CO, (g) 1 TH 317] 3R

H,O () & T 7] 31 T
e 22.7LCH, (), 45.4L O, (g) o =®l aaffshan

gRI 22.7L CO, (¢) IR 45.4L H,O (g) <l 21
e 16 gCH,(g), 2 x 328 O, (g) o e afHfsran

FTh 44g CO, (@) 3R 2X18g H,0(g) <l

Bl 3 Heell o SR W XY MY Sikel i

Th-TR ¥ 39 YR ufEfda foran T gehen @ -

I

— ="
EIRCE]

ST 1.3

16 g B o T@d § WK WA hI AT H
e I § Sifs)

'

N o < 1 Hdfed THIH 36 YHR B -
CH,(g) +20,(g) — CO,(g)+2H,0(g)

@) 16gCH, T Hied o &R B

(i) $R ST MU weRor ¥ 1 A CH,(g) ¥
H,O(g) o 2 Hie 9Tl &1 €l

2 Al H,0=2x(2+16)g =2x18g = 36g
18gH,0

1 9@ H,0

18g H,O
. HOx—=2-"2—=2 x18g H,O
31?[.2‘@?[ 2 11ﬂEH20 g H,

| 5 H,0=18gH,0=

=36g H,0
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ST 1.4
T o fhad Al o T81 § 228 CO, (g) <
T S 2
'
e FHIH o STTER -
CH, (g) + 20,(g) — CO,(g) + 2H,0(g)
16gCH, (g) ¥ 44gCO,(g) W< TIdl 2|
(-+ 19 CH,(g) ¥ 1 5l CO,(g) Wl BRi §)
CO,(g) o WAl &I F&A

1 HI& CO, (g)

=228 CODX o5 @
=0.5 " CO,(g)

3: 0.5 A CH,(g) o T&71 9 0.5 A
CO,(g) W< BF A 0.5 A CH,(g) 9
22gCO,(g) 9= TFMI

1.10.1 ©Hara TfT<hdh

%E IR Sifafhaet H Hqfad IOl °F TR
YT THTHIHR] i AENT IuFEerd &1 gidil TE

frofeal § s sifafsrors TR *T sTdan sAferkan

e

Sufeerd Bl 81 S ffshares 7 Aen | Sufeerd gl
2, 98 $9 R 91K GA &1 STl 81 SHoh 1% SR o1
sfafsran et erdl, 9ot 81 R efafshask ot TRt
& O Sufterd g1 ord: S ifufehaes ueel THT §ial
2, 9% I H WA HI DT H @1 ¢ TET =9
‘dmia sifweRd®’ (limiting reagent) ®@d 2l
wiefFamifes THT Fid 99T 98 91 eAE | W@

=feq |

ST 1.5

50.00 kg N,(g) 3R 10.00 kg H,(g) I NH,(g)
M o o fafya feran S @1 9 NH, (g)
&1 AT 1 IREed wifew) 31 frafaa #
NH, 3cUeT & fau dmia Afafeas &t
T

2024-25
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'

IR G TE A o fa wqfera T 39

THR 8 - N,(g) + 3H,(g) = 2NH, (g)

ATl 1 IR

N,(g) % Hiell S Hea

1000gN, _ 1 T N,
lkgN, = 28.0gN,

=17.86x10> HIA

=50.0kgN,, x

H,(g) o Tiel i 9@

1000gH, . 1 Hid H,
lkgH, ~ 2.016gH,
=4.96x10° HIA
TR U T qHRr & SER, AfafEmar & 1
A N,(g) o T 3 Hid H,(g) i STerwahal
Bt Bl 37 17.86 X10” Wt o fow avash
H,(g) o Hidll &I §&A1 = 17.86 X10° #/@
3 Hiet H, (g)
N N, (g)
= 5.36 X10° #IdT H,(g)
W el 4.96 X10° Wil H,(g) ST T
3Td: TEl H,(g) Hia ifushds €1 om:
NH,(g) Shad 3Ue®d H,(g) 1 T
(4.96 X10°Hie) | B 9= BM
9fer 3 T H,(g) § 2 i NH,(g) ST
B 7, o7: 4.96 X10° HiA

=10.00kgH, x

2 Hiel NH, (g)
3 Hiel N,(g)

39 TR 3.30 X10° Al NH,(g) IT< Il af<
TH UM (g) ® uRafdd & &, O 39 UK fohan
ST — 1 A NH, (g) = 17.0 g NH, (g)
17.0 gNH,(g)
1 Hid NH,(g)
=3.30X10° X17(g)NH,(g)

= 5.61x 0,8 NH,

= 56.1kg NH,(g)

H,(g) X =3.30 X 10° Hie NH, (g)

3.30 X10° Al NH,(g) X
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21

ATk THEI0T Hfetd LT

TN T o FREMER, dqfad Temafts g & Sl 3R Yosh a o WATST S §e SHE g
B % TUEE gHiw S 3R Jot-ugfd @ Tgferd fH ST Tehd 71 3T, g9 o uiget iR rerge
AN T AT o WY SRS U= HLA i Afufransti | faam #X -
4Fe(s) + 30, (g) — 2Fe,0,(s) () Hferd THtentor
2Mg(s) + O,(g) — 2MgO(s) (@) Hdferd gHieRo
P,(s) + O,(g) — P,0,,(s) (1) STEqferd FHiwR

TR () R (@) Fferd €, Fifer Teiehton o ) o Sl 3R Gaiferd o1g AR SferdisH o qeATope
1 & UE €, W HR (1) Gferd Te €, i $HH BIThRE o W] df Hqferd €, W SifedsH
o AT T FEA IR % I AR HUE TEl 2| W Fqferd S ok forg THien o o1 iR stfedie o qdl
H 5 9 TN T W& GHIHI wI I SR ST o WAV HT G@ ggfad g -
P,(s)+50,(g) — P,0,,(s) H{ferd HHtentor
S, 31 BH WUA, C,H, o T8+ W fo=R | 36 WHish ol i frfafad wai & Sqfed feman s @bl © —
ug 1. SAfafkashi 3R SRl & Tel g fafew) g=t 9iie wd stiediom sifafwas € iR e Sesiiedse qo
Sl SIS €
C,Hg(g) + 0,(g) — CO,(g) + H,O(l) ATdfera FHishu
g 2. C AR ® FE Gaferd Y : Hfe ifafkae § diF ¢ wan €, safere S ek i co, stupet
1 B SAEYTH 2
C,H,(g) + 0,(g) — 3CO,(g) + H,0()
U 3. H WANET 1 S Sqfad ;a1 S ATAiwa] § 38 H WA ©, e o eY S0 § &1 H I
2| 3EfeT T 3R H o § WHI[S ok feiT STl o =R ] e wiey —
C,H,(8) + 0,(8) — 3CO,(g) + 4H,0 (I
g 4, O WS H1 G Tferd X : IE 3T 39 A WAT] (3x2=6,CO, H qq 4 x 1 =4 A H)
3d: TG SAodSH WHSH o fow 9 O, 1St i sTrevashar g
C,H,(g) + 50,(g) — 3CO,(g) + 4H,0(1)
g 5. Sie Y T i gl & e axd o RAmvEt w1 GeA dqfed § : GHieor § S 31 3 e
AT, 8 BEGISH TRHTY] SR 10 AefSH ] B

T geft gefeReon, i geft erfafenaent qen Seursl o fore et T o1 Sugnt g @, Tqferd fonan ST ehan 21 8N
& @ foh gl Tgferd s o forg stfufsmaent oik Sl o Tl ® i (subscript) &l s5el ST T |

1.10.2 oot ® arirfemamd

3R, 376 3ok R H famr ¥ wH|

AT # stfuenie stfufspard faera i § #1 S 1 1, gemm-utave
;T T HEO B T FE T T oy rfeafian deav g 9@ e S
& ®9 H Sufterd g1 §, d9 SUH! 91 R TR

wcred A Rt gref B H Horar @ SR Sk Hiell &1

N foem = = 00

"T‘IW'&I ﬁ ngaﬁwﬁ ﬁﬁ qul AT hl KSHH

= HT S G © — 2. HIeT-3197

I FEEE - HfRd o AR v/ woo) Tz fortlht Fordiw e o el @ TE it faerm
2. He-sw ¥ Wi ® T W@ K U T ) AR
3. Wi

4

HieAetdT
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TEA HE ¢ n, 3R n, B, T ITH WA 7 TH TER
=1 TRy i -
A T T3
A il I H@ n,
" foerm ® Wl @ W@ n, +n,
B &1 Tie-319

_ B HWA ® A n,
 foeEa & Al ® W@ n, +ny
ISR 1.6

fordl w_1ef A SF 2g I 18g I H o T
forerm Wi feman s ©1 faetd (A) 1 SerHE
aed IRehfad hiteTd|

F3S)
AT THHH
A 1 THAM FaR = x 100
foe™@ &1 s=HH
__ 22 %100=-22 x100=10%
26 A+18g S 20g
3. Hedr

g Tad A Wad HES €1 9 M gRI oA TR
ST 21 a8 TRt faorm &t 1L faeem o sufea
el & "& Bt 2 o

fae=m & @l &t 9=

e (M) = foemT &1 eEad (L H)

oM ifee fF gar e fRe uee (S -
NaOH) @1 1M foe@ € 3R g9 369 0.2 M el
oo I T =Ed B

1 M NaOH &1 &1 ¢ T faerma & 1L o
1 Tiel NaOH 3uTeerd 21 0.2 M forera o ferg &9 IL
fae= # 0.2 9t NaOH &1 STe¥ashdl BTl 7d:
NaOH @ 1M fa@™@™ & NaOH &1 0.2 M faeaa
T o faw 9 1M NaOH o &1 98 o=
1 B e 0.2 M NaOH Sufeerd 81 3R 34 Sl
BRI IR Heh 1 L faerm a=m g se 91
1M NaOH &1 foamn emaas faen s, fS=d 0.2
Tl NaOH SUfeerd g, 381 IRehe ewifafed &9
T foran w1 "ot © -

e fagm

FfE 1 LA 1000 mL 3@ ¥ 1 Wit Sufterd ¢,
qa 0.2 Tt IufEerd grm—

1000 mL

1 |

3d: 1 M NaOH 3 200 mL @FR 3TH 3Ia
o T S €, dife S 1L o sre) 'l
S

Tt OIS H AR g M, XV = M, XV,
off 2T fepa STar @, STl M 92 V shHel: Hierdn qe
ST 21 TRl M,=0.2; V,=1000 mL T M,=1.0; &
Al AT 1 G H @RV, S 3H TR A R S
Tl &

0.2 M X1000 mL = 1.0 M XV,

_ 0.2M X 1000 mL
a 1.0M

X 0.2 Hid = 200 mL 3T¥aT o

=200 mL

.V,

2 T ff 200 mL ¥ I (NaOH) o Hiall
1 GEA 0.2 it 3R 98 a9 T W (1000 mL) ¥ o
It &, ererfq (0.2) W 7, Fifer gH ket oo
(STet) w1 |EN gREfda w1 €, 7 o NaOH &1 wifeh
fao@m 1 |igar &9 8 T F

4, WreTerar

30 1 kg faomaes o sufteq faoa o Wel ot
HE o ®7 ¥ gitwrfua femam srar 8138 m g
e fRan S 7

3d: HiAedl (m) =

foeta o Al 1 9E&
fact s &1 saaH kg |

ISR 1.7
NaOH & U¥ faer@ &1 Hierar &1 9Rehe
wHifsre, f9 4 g NaOH 1 St ol qaie 7 |
faemex @ fea @, @ife faoem &
250 mL U< & Y|

'
foog & @ =1 gEm
fae=a =1 emaad (L ®)

_ NaOH 1 %[ / NaOH %1 HieR SIHN
- 0.250L

< Hierar (M) =
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_48/40g 01 _ L cee (Ffe o = 1.25 gmL ")
0.250L  0.250L .
faerm o 9@ @1 MM =1250-175.5
=0.4mol L' =0.4 M =1074.5¢
Tg M W b fRdt foem &t gierar a™ o & e T
fref st 2, sfer et o R R e 2 mm(m)zkgﬁ ERIPECII-C I
IR 1.8
3 M NaCl faer 1 57 1.25 g ml' @ 29 = §7T§Lg =2.79m
foreTa =t Hieterdl 1 Ufeher sifs) '
e TR TARTenst | difesd Figdl o1 foeram =

Afersk A% fIea o THT F TR S g1 St
g ot faeta &1 =i faet@[’ (Stock solution)
off wed B

m=3molL"

1 Lfoerad § NaCl 1 52MH =3 X58.5

=1755g
| L Fremm 1 TSI — 1000X1.25 oAH ® & faaam #t Aeaq o oF
=8 i @ A, FiE ZoER A § s
- 1250¢ Tl 2
AT

WA TR 1 1797 Sgd Tewyul €, Fifeh 78 Siod o qeft veqel w1 yefad s 21 e
ot kT T, Ul 3R uRed Al o IR § 1emad hd €1 Ol sl %7 g W 'l #1 9 A ofifaew
HTENSA -3, T IR 719 & &9 H UC 9 1 39 10 yereenesi § sesh-shon i e f= eidt 21 39
syeeenatl o srfueterfors o g 1 5o 1 e, ARt 3R faso o g § o arffed feman <1 g
21 fordll a7 ® TF @ YRR & FU A T, S UTAIGL A1 0] € Gehd F| 9 A Ak qeal o weng
e e & "9 e ®, A 9w B €1 o e ann § 9y Wi © S SHR SEu Suter
3 wred g €

el feredt wred o TorerAf o1 STemE TR ST @, 99 IO STEvash B Sl €1 Ul i g
SR ¥ ok TeIT AT 1 Tgid SR AT ot STaverehal eidt &, T qfvrei skt e feman ST ek | |19
1 e ugiaal 8, T s gfa ok el ugfa w1 swEm fawr § faan s 81 g sS4 W
fava & w S gsfa 9, ‘s1vsfd’ wed €, F1 gdU= YA A FT FEald TR

<Ifer T § Sfichel i Reble w1 Ugdl € iR 30H Td 9 7 9 AT s+ Well €, 3o
kSl T FAN Sk Y FAT gd Tewyul 2| W foaam o Tferi o 7o ® 1090 9 102 S geand
Tt 1 THT 3¢ oA A o foIu dATieR Weha 1 SYaNT fhan <rar 21 eron o wrefer afent &
T 1 AT A=A 1 &4 @1 S Gehal 21 e fageroor @ ardt 7€ uferi 1 A w5
T Tsfd ¥ g usfa ® uRafda e 1 gt €1 ora: afiomat w1 % gsfa o Al © SO sfa
o Heeht | uREfdd ferar s geRar 2
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e fagm

fafi=1 wRamEtl 1 aeH TEEttE gaeH o el o STER g 81 3 Fam § - g weerT
=t Tem, feom amuma @ frem, qfve st @ fram, f-ode w1 e sl @ fEm iR
marTEr S e 37 At fremt o ufvmreey ‘gtee @ uwy fagia’ wEa gen, fSue eER
T 554 o TR GS B0 ¢ 1 fRE I 1 UTHIey gem e o 2c gt (9 S 12u
A foran T ®) o Qrier e feRan Sl 21 SR TR feRt aw ok forq g feRan ST STe WA Seae
I TRANY] SHM il 8, T qeft greentisht 1 Wipfaes ageadiet sl A o W@} g e S Hehan
2| forsht o1o] o Sufter fafa=T Wi o UTHINl-FEMET o A R ST S A A ST Hehdr
2| forsht AifiTer 1 1uT-gF s Sufter fafe=1 dwil o geamH-vfaed 1 SR sfvaew geam 1 fuifa
ek Ufehford fRaT ST Hehal 2

ot freerr & Sufeerd TRuTu[e, STujsti o 71 Ul ki A i ATANMET FEeRieh (6.022 x 10%)
% ®9 § Fad fohal ST Hehdl 21 39 G&A H 39 HOK K1 ‘| HiA' FHE S L

fafi=1 qeail 3R Afirehl o Tarfe aRedHi 1 TamEfes sifufwaet & €9 § oe fHar S )
T WfeTd TAIA(eh T § HIR SR W et 21 et foem sifafshan & o o @ Wil & eiqum
3R KO 1 HE SATAlHA o IO o U] ¥ WIS 1 S Tehdl S| SAevTh AATHIhT SR T Scarai
1 TS AT TEFfRaiiel’ swead 8| Wisfhamdiies ufehar 9 frdt Saars «1 fafyre A 1
W A ok e strevass sifafewaet 1 A a1 s9ek faqda fruffia fran st gshar 21 f{u 1o fae=m &
e H Sufterd el i A 1 fafe weER o efid fEa s 21 saewns — seme i, -,
Hieal qen Hiered|

AEH

11 fafafea o fag et semm 1 aiteed sifse—-
() H,0 (i) CO, (iii) CH,
12 wifea "ehe (Na,S0,) # Sufter fafit=1 awal o SeamM wfier 1 qiesher Hifs)

1.3 HPRA o 39 SIS 1 YA g I hifoe, F9H a9 51 69.9% STEA
3R 30.1% s 21

14 U e SRS &I AT i IRehad hitsll Sa
(i) 1 et e HT g B JoE S g iR
(i) 1 Hict HTET B 16 g SAFHSH H ST Sl 2

15 Hifsad TEiRE (CH,COONa) &1 500 mL, 0.375 Hier St faerm o o fog s@en
fohae S Y STavaehdl BiTit? Hifead TEee o1 Hiek $e49H 82.0245 g mol B

1.6 % isfesk 3Tt o 39 Ufaest 1 Hiet ufd ferex | disar 1 uReher wifee, o STt
oAU Ufaed 69% @ 3R gt ¥ 1.41 g mL @l

1.7 100 g AR T (CuSO,) ¥ foha IR Wt foman S wehel &7

1.8 3T o SHEE 1 STfvesh FH A Rifee, [FHH SToRT qon Aafs 1 Sea9H
e AN 69.9 g 7oA 30.1 g B

19  frefafea siel & MR R FAliH o 3i8d THIY] o980 61 Ui Hifeu-
% YTehfdeh STgead TeR-FeHH
35C] 75.77 34.9 689
97C] 24.23 36.9659
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1.10

1.11

1.12

1.13

1.14
1.15

1.16
1.17

1.18

1.19

1.20

1.21

T (C,H,) & dF dal § Frfafad w1 afiteed wifse-

(i) hTeA TRETU[S ok Hiel i HE

(if) TTESISM AT o el &I G

(iii) TSF o TSt i He

g 20g = (C,, H,, O, ) &l STl i A AEN | SieH T ITHT A 2L 7 ST,

12 22 11

@l =T oF 39 facraa i Gigar = B

¢ HYHTA T T 0.793 kg L &1, 1 39k 0.25 M o 2.5 L foee™ &t M ok fag
forae oI T STavdHar grlt?

T7a 1 U SRS AT W oM o 9 oh ®9 § YRHAd fHar S 21 €e &1 SI
ek qr&hel == fea e 8—

1Pa=1Nm?
I TYZAA W T 1 THAM 1034 g ecm? B, T Tha § @ &1 IR Hifag
T 1 SI A 41 22 30 T wehr uftefea feran sman 22
frfafafed qd-awi &1 39k TNl o W fHese-

T @ ReLED
(i) el 10°
(if) ST 10°
(i) =T 10°¢
(iv) fimm 107
v) &= 10

refer Sehi Y Y A THIA §2

U S o T FAREE, S cheRer 7, | STtk Wead W T Hgu 1 ®R)
15 ppm (55999 & €9 §) ol

(1) 39 goAmM Wiagaar § geizy)

(i) 1 % T H ARG BT Hioerdl Jd S
frefafaa =1 At Heraa o fafau—

(i) 0.0048 (i) 234,000 (i) 8008
frfafeaa & wefe il *t T adarRn—

(iv) 500.0 (v) 6.0012

(i) 0.0025 (ii) 208 (iii) 5005 (iv) 126,000

(v)  500.00 (vi) 2.0034

frfafad &t @7 wefw sl q fepfed Hifom—

(i) 84.216 (i) 10.4107 (i) 0.04597  (iv) 2808

() & e IR eEsiadsT sifufwar g fu=t Aifres st 2, af frefafea
e I e B
AZES HT FHHH SRS T T

(i) l4g 16 g
(i) l4g 32¢g
(iii) 28 ¢g 32¢g
(iv) 28 ¢g 80g

3 YRR 3fiehe TEMe GASH o fhe a0 o ey 87 warEu)
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1.22
1.23

1.24

1.25
1.26

1.27

1.28

1.29

1.30
1.31

(@) fr=fafea o fog oM &=t afte—

i) l1km = ... mm = . pm
(i) 1mg = ... kg = e ng
(iii)) 1mL = ... L = dm?

IS FHTET 1 T 3.00 X 10°m s~ B, Al 2.00 ns § Tk fohat g @ Ham?

forelt sifefiean A + B, — AB, § freferfian sifafwan fagmi § dwiq s, (af

1 B, d) A Hifee—

(i) ATh 300 THIY + B 200 31

(i) 2 " A+3HAB

(ii) ASF 100 TV + B 100 37

(iv) A5 WA + B 2.5 9

vy A 2.5Hd +B% 5 HA

STEESIeH 3R SRETEgISH =faiad THEfeh THISH o AR ST Sl 8 —

N,(g) + 3H,(g) — 2NH;(g)

() A 2.00 x 10° g SEAESH 1.00 X 10° g SEETSISH o TN SATAfhal Hidl 8,
9T STHIFT oF S 1 UReherd el

(i) FMAH F wiE AfafRaw 9 a=m?

(iii) 9% &, 9 BT SHHT SHAEMA F B2

0.5 mol Na,CO, 3R 0.50 M Na,CO, H I S &7

Ife <TZeRerSH 16 o 10 ST SESTRSH 19 o 5 3FdAl o o stfafswan &,
ql ety o fehde SAEa 9T B2

foretfafiad i go Aol § Rt Fif-

(i) 28.7pm (ii) 15.15 pm (iii) 25365 mg
foreferfian & @ forad e W wEn Te s g

(i) 1gAuls)

(ii) 1 gNal(s)
(i) 1 gLi(s)
iv) 1gClL (g
It o UH Selid faerem st Hiekd o Hitse, e wHie 1 @e-39 0.040 B
(9 o T et 1 =7ed 1 21)
T 12C HTe ULHV] HT TH (g) § THHE 1 SN2
frfafea aiemei o S A o @ sfd gH =feu?
0.02856 x298.15x0.112
0.5785

(i)
(i) 5x5.364
(iii) 0.0125+0.7864 +0.0215
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1.32

1.33

1.34

1.35

1.36

i | ST ST & HieR Seq9H o1 Tl & fore frefafaa aifers o fu g siishet
T STANT HifTu—

HAEAT R HAEATF WeR gHe o))
36Ar 35.96755 mol ! 0.337%
3BAr 37.96272 g mol! 0.063%
“0Ar 39.9624 g mol'! 99.600%
frefafad & @ v & st w1 @en F[ sifse—
(i) 52 W Ar (ii) 52 u He (iii) 52 g He

T SfeeT 0 T | Shaet Hie 3R SRS SUd 21 Uk T i $ AT SRS
Y VM W 3.38 g hie SESFIES, 0.690 g el o 3fdfierd N i Searg Fel st
T4 719 % 10.0L (STP W HIfUd) TG 1 IR 11.69 g T 7Tl THoh —

(i) g o

(i) 3T FeFAM 3R

(iii) STU[S Shl UM HifSTT

CaCO, ST HCl % |y frefafea sifafwan 2 cacl, 3R co, sm 2l

CaCO; (s)+ 2HCI(g) — CaCl, (aq) + CO,(g) + H,0()

0.75M HC1 % 25 mL & ®1¥ Poid: sAfafsan w6 & fau caco, ®1 foat amn &1
STl B2

TR H FAE 1 forem HS SRseEe (MnO,) i Seid HCl faerem & @
srfufsran grr frefafad Sefetor o STER fhan wmar g—

4HCl(aq) + MnO,(s) — 2H,0(1) + MnCl,(aq) + Cl,(g)5.0g HTIsl SEaiiwEs & Y
HC1 % foras am sifafsran 372
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