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veref &t AT arer T (mole) TSERT Tekd HIeA (mol) &, T=1ef w1 WIS 1 SIAE 8| Tk Aidd | Stk
& T 6.02214076x10>* & AU HU B ¢ TE T, AEMR feerisr, N, 1 Foa
GEAHT W Bl @ ST SH mol- W § ek fehal Wl @ 37N 39 STesl §e
el Sl 2| Tt Frepra o wsred Y A, Gehd n, fafiTe gt il i wEn w6
S BNt 81 3 oA HU Th WA, U, A, AR, HiIE 3= HUI AT BN
o1 fafyre a9g & g 2
fq-digar &7 |Feew | Sheen et Wehd od €, § T fen ® sfa-fear w1 1A 81 sget ufta,
qTAE 540x10'* Hz S el Teherolt feifereor skt < wiifarea, K, =1 Fad St |

683 WY 9 3H Im-W-! o Ul H = fohal ST S cd-sr-W 41 cd sr
kg mr2s® o IR B E1 STl R, HeX 3R HHS FH h, ¢ R AV, F T
¥ gftefid foren san 2, € T 2
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WU oF =T | T 7L
SN S TG S Y1 ©, Akl 1 e (R
‘%') Td SHH IR T o HiY-Ere gidfid
Bt &1 S oft T fagrdl S sToeRY Rt s
T o HIYA 1 Feeddl | g9 gig o1 8, HeX
HfY (T 1875 H B18iid) o HSH <30 SH A
1 =i aRer  qRada s o fou geed
B MU 9RA Wied Gorsh SNy Sl <9 o
T T H19A foaa™ S (NMI - -Re Hiererst
Ife=e) €, Sl 71T % AEe] S SEHe il B
7 foriert ¢ feweht feo T sifees e
(NPL #vFel fthfsrsre wared) 1 < 7 21 3§
AR § HIO9 oF "Il o STHR qel
AT i 9T 3 o forg yaim Freffa g e @
3R AIOT oF TSI AFh! Hi @A HT Sl
Y= sty o 9% 39 JeR! i o favd &t 3=
T Al o A U | faftad Al o
Y 1 S 2

ATfeTaRT 1.3 SI Ugld H Uged gaer

TUTR Hord

10?
10°
106
10°
102
10
108
10%
10%*

EEREEEEEEEEEERER LI TAL

~NBUTHOE®ETHSe0 BE BT - NS

A fagm

1.3.4 THAM 3 AR

et w1l 1 S SEE SUfeed 559 %1 WA R,
Saifer foRel o 1 YR SHR el ool e B
forelt wered w1 gorHH fEeR gl €, WY SEHl 9
Ted # qRed o &RU T &H ¥ T ©F W
STT-3TCTT Bl Wehdl B1 SMUh! 27 <M1 181 o Y&
R fouiy e WA =nfeu)

TRTen § fEd Ui o gemm o sifues
NI O o forg avelfuss qen (fost 1.5) &
I fema S R

T3S TS

\
T
Eiid
LKl
.
\

/ / \
T o A
IERESED
ferg 1.5 dvelfye g

S difereRt 1.1 | fe=n e €, Se9HE w1 SI A
‘fepciomm’ €, W YANETRn § 3Heh oI 9 um’
(1 fremm™ = 1000 M) 1 F=m fwan S €,
Fifr TEEE ifufswaret § woEfe usied &
offEl AN 1 & SuEm feman S @)

1.3.5 3T

ot Terel g0 =R gW €M I ST hed B ST
o Ak (erg)’ o eid €1 erd: SIvgia W et
1 W m® Bl §, W TEEeh FAneensti # a4
ek STl o1 ST T Teman e B ST A
i M G W em?® A1 dm® o Wk § oFe R
EIIES

Zal o A i °A o fau yE: feaex ()
a1 SUA fRA ST ®, S SI e e 7
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WA o # $8 To STaRomg

1L = 1000 mL 3A¥dl 1000 cm?® =1 dm?
o 1.6 & 319 37 Waul i @ § <@ Hehd 2

TARTITEN | gall A faermi o SAIdH i AT o
ST 81 ST Felreh o1 SYANT A ST
forera s ok fera feran et €1 |19 o g ST
w1 Toet 1.7 W @ @ 2

1.3.6 T
SR afofd A o7 f w9 @ gafua 2

¥ = ———
EBLEl

fordt uerel 1 S Sk Ufd SRS A¥AT T
TSAH BIdl B 37d: Tcel oh SI A 39 Y U
fFu <1 9o © -

¥ hl SI AFeh =

= E'?3|T kg m=
m° g

SSIHT <hl SI HIFsh
AT hl SI AR

qg U Sgd 9el ¢ TR UE: S bl
gem® H T FW B, el TFHE H U (g) H IR
FTE A cm® ¥ = foman san 21 foreft wered wt
TTcel I8 Sl € o SHH Ul TR UE—OTE SFeEerd
21 AfE e stfuek © @ sGeRt e © fop vered o
T TH—UE e g

1.3.7 di9

9 H AN H dF wEE Ee ® - oc (fewl
Yfew=), oF (feift wreeRe) @R K (Shfear) | =t
K (Shfeer) SIHERR 81 37 Y91 9¢ snenfia aromifsi
=1 o1 1.8 ¥ fegmn o 21 |eneE Sfewad Jue
el araEft i 0° ¥ 100° dF SATMfRa foman e
2, SEl 3 SFI a9 HH: S o fewis SR Faeh
21 BRTEEE UM W1 32°F 3R 212° & HeAd o
e ST #1 T A GUH W A TR 9
frefafad w9 § Hafag 2—
F =2(°C)+32

hfead Yo Afcgag 99@ 9 36 YRR Hafvd
%_

K=°C+273.15
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< lcm

le— 10 cm =1dm —>i

3MFAA : 1000 cm3;

1000 mL;
1dm3;
1L.

faT 1.6 3FaT FI =7Fd FF & f[Gf9= aEFH

02 =3
3 L
H 100[ )
‘B 80/
: ot =]
| 60f =
3 50§
48 | 40%
49 ; 30@
508 20(=
?D 10 g
e fyne SfvTifepa faferex HAIATHTGT TFATEh
farT 1.7 3T a9 & f&afa= Sy
373K |t 100°C |+ le— ST T 212°F
FALIR
9 qHa IR N
310 K|+ 370C e Fram N 98.6 'F
298 K 25C o] qY 77°F
273.15K 0c S &l o
feui 32 °F

Ffeaw  Afemmw 0 wREERE

frg 1.8 @19 & fy=1-fg=1 dar aret argardt




10

weu-ureR

forctiome o HieX |S¥ WIUF oF W i GRS
fifead FT o v oFIfTRl o Hd TRt T
STETIHAT 3T i, MMk I ATIF-ITHION hl
HHehisha fRam ST Teh| Hiex-sel, faverta qenstt
STfE IYHION 1 3ok FATIST gr sienfera fopan
T €, i o faveEE W "ok, W T 9
YA YR i foRelt Tl o Ardel AHIpa fhma
T 11 T 1889 U SHM <Rl W fehaiomd €, S
T o e H wifeTd-sRfeam (Pt-Ir) fafde o
ToAEH o ®9 § gRwfa fRar wn ®, S AR e
YA & SIS & § T gares feed | @l gall
21 T A o fu Pt-Ir 1 faseq &1 =19 fanan
T, e Fg TEEtT stfufma o ufq sreiet @
3R et el el e THh FoAAM H hig uRed
&1 smam|

S| o T HSTh o foIT SIfii-eR 0T Tt
&1 3ueh e eranTsl feerien 1 Fenefuwen faeftor
e <1 @1 21 U wfdsel 1 guReiia germe §
TEALST ST & o e HoH W 39 U HHE T
w1 g €1 T Tk s, o sifafas fafaswe
o fohted o IO B i Tae-Y §RT AT S
®, 1 YEA 10° H Tk 319 31 TH Neft qk Tk ok
w9 | iR T fovan w21 R of ughiat €, g
T 9 s Wt T5fd o1+ Pt - Ir B ok faehed & &9
o wued & 1 U Smen Y S Wehe ® TR adHH
WM H hIg THfAd dehfedsh A faehfad foman s
ek

3R ¥ 0°C (273.15 K) W W@ Th Pt-Ir B
R g Fifv=a fogl o 91 1 dari ol Hied' gRefia
foran T oMl 91 1960 H WX & A6 Al fohel
TS (Laser) 9 ScdfSld UehTST &1 a@-<5d i
1.65076373X0° 71 HAT T AU I Th
TeTE I WEl T H < 81 T 1983 H CGPM §RI
Sex qfeT e T, W e S e Em
1/299.792 458 Wehe H 9 I T T 1 e iR
TAEH 1 Witd o ifies Tl o fow off weo
A B

WA fage

IE ST g B o 0°C © &7 q19 (319iq
HOTHE HE) S MR W@ gWe ®, WY
ehfeer UHM W A9 1 SROTCHR HF G9el & 2

1.4 HO9 W rFAfyeraarn

T o 31991 § e 91 g4 WA el o
iy e Ygifdd Moet W R wE g Rl
Hemstl &1 Weldl ¥ Heled He gl Shgl 6l
Ja1- dvg Ffveaa o @y gend ygfa & 6
arefguf adieh off &) 3 Al W A= fawR @ femw
fopa 1 T R

1.4.1 AR HohaT
T foe e SiR erueti ok stee | Wefua
2, foreh a1cdd w1 Soa9H B0 © SR STt g
Bt 21 37 Torlt TR Bt 26 BESIeH o 3TU[e ok
f?‘l'q 662, 200, 000, 000, 000, 000, 000, 000 ﬁ'&ﬁ
TS & Al TEGSM UHN] oh FEHE oh AU
0.00000000000000000000000166 g SIHt B Hem
o HY T HET IS Fehell & TH! YehR Wik faien,
ThTET hT A7, HUT R @Y A 7 ff IW L 1w
oftwror S wfEm oot gend Bidt 81 U & ok
e gt o g Aol wemet o fae $iR fim
TSigR o7 Hehdl 8, W 31 @S % WY W
TfoTe FeTer (S — S, ST, O AT AT 9
) HEE T A ¢ SR TE feRl & Wehr
st 1 ey fafeu &R sAw e ot e
e ifoe f5 319 Tt o &9 H o =ed 8l
Sod o9&t YR 9 I8 96e 9ok R gensti o
Y 1 HET ST a1 e B

T e 1 3 Gemsi & fau aete, srerfq
RETdTR] Hohd o SUANT g B fRAl S gehdl 7
Tq Hohad § fRdl off @& &1 N X10°%F &9 |
feran S =, TSrEd n =i B SH 4 ST
I RUMCHS 8 Gehdl © 3R N &1 91 1.000... 37
9.999... o HeT g ot W& € Wehdl g1 N i fefoe
o wed 2

;I Hobdd | 232.508 W1 2.32508 X
10°% &9 ¥ foran st 81 e i for tan ferad
G <YHeAE i & T W S o S T § 3R
ST Gehdd | o (2) 10 1 =REwiH 2l
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WA foam # $9 qa sEuromd

TH WK 0.00016 i 1.6 X 10 =i e for@n s
Herdl 21 T&1 UHl hid THY SYHeTe i =1 € T 317
T S TR ® IR SR Gohdd § (—4) =REE ¢

SR Hehad | =Fad TEAsT W T g=na
w993 g4 frefafed sl 1 eam | W@ =g
TOTr 3T WRT SR
T HET ok U =SREmdiel He A fem an g
S -

(5.6x10°) % (6.9x10%)=(5.6 X 6.9)(10°"°)
=(5.6 X6.9)X10"
= 38.64X10"
= 3.864 X 10"

3R

(9.8x10%) X (2.5 X10°%)=(9.8 X 2.5)(10-2+(9))
=(9.8X2.5)(102°) =24.50 X 10°®

=2.450 X 10~

R

2.7x1073

=50~ 27 +5.5)(10°*) = 0.4909%x 107
O X

=4.909 x10°®

TAAT /AT AT TSHT
T A FE ok fou Tee wEmstl & 39 yHR fore
TEdl € foh Soh =Rediss THM Bi| STk o5 Gl
1 SIS AT S S Fehall B
3F: 6.65 X10* 3N 8.95 X10° =1 AT i o feaq
Tgel IR TREiH T ek o6 YRR foral S -
(6.65 X104 + (0.895 X10%
THeh A% T3 i 39 ThR SISl ST Hehdl 2—
(6.65 + 0.895) X10*=7.545 X10*
Tl YR < HEmst w1 Al S S Gehdl 2
(2.5 X107?) - (4.8 X1079)
=(2.5 X107?) - (0.48 X1072)
=(2.5-0.48) X102 =2.02 X102

1.4.2 Aredeh 37k

T TS UOE H 9 A7 9 AHEdar ew gt
2, THeR SIR0T W I3 o1 WiTHaar T /I ol At

11

T ST B S0 R o T SSHHH W I

Y 9.4g 3 T, AR THH ToAHH el qenl |

9.4213g AT ST T o1 itk Gel o W91 T SeuH

G A0S © WY T A § 9 i ST o:

I TS| | I S99 oF 91 | SeHerd o 9% A

Ik 4 W e 71 Wy gRomE Hed aRys iR

T B TET| S ff B WO 1 o1 W €, 96

IRl R e o e W W S e
greifiTeR a1 aRenferd 9Hl | 1= ot wele

3Tl 1 & o 1Y Teh IA¥=a fd et e

fopan San 21 wrefeR iR o srefqel o w9 €, S

fafy=a w9 9 7@ &1 AfAfveaa = =5 3 & fag

Teel fifvea i for@ S © 8 eifi= ois &

e sisk & &9 | foran 5 7, stefq afk &m0 fmdht

RO &1 11.2 mL % &9 ¥ fa@, 9 &0 98 99

g T 11 ffvsm efi 2 srffyem @ qon sifaw ofw o

+1 &1 Aff=aan grfll 4k $ @ik T @ ™ @,

ﬁTmﬁﬂ%ilﬁmﬁ%ﬁqﬁr

St 2
et S i w0 S g e E

T fRu s ® ® -

(1) eft Ty otk Frelw B €SS o ferg-
285 cm ¥ oI Tef 3k R 0.25 mLH <
ik ik

@) U9 - % T UEd M ad I el
T BId| TH Y ohaa <eMad w1 feafd
T 1 27: 0.03 H oheel T Wik 3k 3R
0.0052 ® < wefeh 3w €

(3) = TR-3 Rl o "o feord g1 Wil € €
3d: 2.005 § =R wWefw 3 2

@) e oiw 9 € SR W o § e o g
e B T, W ST fou vl Hw 2 R 9
WA H IR AR feerd =il I/ & fag
0.200 § 7 e 3k ¥, W <vHed e
@ H IE AR o I el &l eI SR
o feIT 100 o Sheret Tk @ik 3k 1= 100.
o i wefek 3 © qe 100.0 § IR el 3w
B U Hemet i e Gehad o WERid e
YT Bl §1 BH Tk |ieleh ek o g 100
1x10%, & e 3fehi o fa 1.0x 10° TS dF
wefeh el o faIw 1.00 x 10% fer@ wehd 2
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(5) g3l 1 i, Semetor & fow 2 7=} = 20 e
o el 3fehi 1w oFd §, it 3 Al &
TNl HEd € 3N 3 <ererel foraeht SHeh
a3 I fa@et e R S geRdr ®,
SE- 2 =2.000000 4 20 = 20.000000 ATk
Gopda | fore gemnst § vt o qefe g 2
3d: 4.01 X10° ® o o 8.256 X10° o
IR "l HF T
aforE f o of % fafe A %

g H I HAl T W qemeiuleRar fdl

fafere greifies 7 o ardfas AF 9 Hel W@ &l

T A T ST ok feu- afx fwdt ufomy

&l WM 2.00 g € AR weh fornedf ‘s’ < Ao @

2,39 1.95 g 3R 1.93 g IR0 W i €1 Th-gm

% Wgd " BF o HRU A HA URYS §, W

TR e 71 gaq fawneff ‘@’ =l S A ok

fT 1.94 g 3R 2.05 g UROMH 9w @1 21 A <Al

R 7 i TR € SR T & Fenefuten| e feremedt

‘1" 1 T AT o fT 2.01 g 3R 1.99 g aRom W

B E1 3 UM R o € @I Feneiwes ol 9 dferent

1.4 9 3R EA ¥ THA ST Hehell 2

ARt 1.4 iRl ot URYGAT 3K Fendear s Freuur

/g

1 2 1 (g)
B & 1.95 1.93 1.940
BE @ 1.94 2.05 1.995
BE T 2.01 1.99 2.000

|refeR TRl Rl SIS 3T TSI
e A1 ¥ o 9% U GRUMM § S9Hed & S
SR SIS+ a1 WM arelt fhet off e 9 oIfus i
& B =few) SE —

12.11

18.0

1.012
31.122

TR U MU 3 H 18.0 H [HAD o 9%

oheel T 3ieh ®, 3d: TR ot S9Herel o 9@1E T

& 31k o, AU 31.1 o &9 H &I A h{Al MUl

ECIREIERIE]

arefeh 3SRl SRl UM AT WIT ShTAT

31 Y=TeH! o URomH H Aiedd SAFi i 9@ Iat &t

B =ifen, fat =aw wefe oid At den H

B 21 S —
2.5X1.25=3.125
<fer 2.5 § Sharel < Wefek o T, TaferT aRem

T oft 1 efsF 37w (3.1) B =AUl
S SR TIford g fseen § femn e ®, uftomm

1 AR A | qoh T i oh Tl GEmst

o feheaq (rounding off) ¥ fr=fafea sl &1 s

TG Afeq —

1. At gag <€ AR aren 3w (S8 g &) 59
AfYF B, @ IUY T 9l 3Fh K1 HHE Th
sferer T fean S 81 S - afe 1.386 | 6 1
FM &, df &W fhean o wverq 1.39 fera)

2. AT Ga9 TE TR 1 ™ I drell Ad 5 9
Y9 B, a9 399 U Al A% hl akel TRl
@ S¥— 4.334 § 3% 319 4 & g @,
qr aftomy &1 4.33 & w9 § forar S|

3. K o™ TE AR 1§ SH arel AF 5 @,
ql 399 Yee ik T g &1 Rufd § s€en T2t
ST, Wy oo gF W U §@r ik s 2l
- A 6.35 F 5 TAHL FIhedq w2, dl
B 3 1 IR 4 HET B SR 36 FehR qRomm
6.4 = fohan ST, W IS 6.25 k1 Hehedq
H |, @ 29 6.2 forar S

1.4.3 fariar fagawor

e d GHT Hefi-ht g4 Al i T Tgid
Y 3l ugfa o Ui w1 ved ©1 UE A ok
foq RNED wea fafy (factor label method), O]
RINED faf¥ (unit factor method) a1 farz faveroo
(dimensional analysis) T Iqan foran S %I 3'@
e I F FHAE T R

EEIESE

YT 1 Teh <hel 3 39 (inch) e 21 cm H
THh! TS FIT BN ?

'

%'q\_rlﬂﬁ%fm" 1 inch =2.54 cm
TG G0 o YR W gH foe 9%d & fh
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WA foam # $9 qa sEuromd

linch 1= 2.54cm
2.54cm  linch

linch 2.54 cm )
S 2.54cm3ﬁ-{ linch 1w

&1 21 <A FI geRTE TUTER HeEd €1 AR fReh

& &1 U7 39 ShE ORI (Al 1) 9 foma

e, 9 9 giEfdd T8l gRft| AE e foh W

ST 1T 3 <1 T[OT SehTE TUTeR § TR S B) o
2.54cm

linch

el IM THE O U 0 fRA Wl § (SW

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

2.54cm
lin
ST Uk o W H I% HEH M1 @Y, S
gRom o 9w @l
F fEU U SeE W A9 W@ Hhd © T
ki o |y ff G&Ast &l @ e fHmar S
Gehdl 81 3% Il S Hehal & X W, Ton, i
e fohan S Wehel 21 3TET, o IR I
34|
IR
Tk S W 2L g¥ B g K SAFAT m? H
gRerferd shifsu)

'

M S ® fF 1L = 1000 cm?®
3ﬁ? 1m =100cm

1m _100cm

o =1
S 1 00em Im I B

T T U ¥ m? U I o A 98
TR T[0T T S O TSl 2

3 3
S I
100cm 10°cm

#& 2L=2 1000cm?
TH SR U W ON T W EH U B

¥), 5o wifed wme 9 8 S,

13

3 3
2X1000cm® X =2 _ 5109y
10° cm 10
IITEIT
2 fedl F foren Tohe (s) B B2
T
70 Wd ® fF 1 f&F (day) = 24 % (h)
lday 24h
T San lday 3 Th=60min
1h 60 min
'q'l‘ —:1:
60 min 1h

31d: |1 fff ol dehe H f@fdd & & fag
2f  ————— =—————- s

THTE TUII hl T & =R H goftag €9 9
TH YR O fHAT ST FWehell B
><24h><60min>< 60s

lday 1h 1min

=2X24X60X60s =172800s

1.5 ETAR AT ok Ew
el o HaSH 9 ARl w1 A fefetea o g
T} o ofartd g e—

1.5.1 gHE-GIguT st Frem

T Tom & o AR g T
ST ST Gk €, 3R A & T
TR ST Wewa 2

39 a9 &l o7 aEfaT
|1 1789 H fean em 3= <8
sifufsranetl &1 R stee :
oA~ ghh TR iR R 5w m_ﬁf
fgu U ey W wgd f foRelt
Gifrer Td TEER UREdd § el goauE W i
ufadE & g1l WM fa9E %Y 9% R e Heheunng
Tt W e € aread § ARt IR Sl ok
Tl o Ferefuter HIOEl SR AT g A
e hid oh HRU THI F9d g3l

2day
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1.5.2 TR s1qura =t fram

7x fom wid W e
YRR A e en 3T SER,
fordit @iifiter o avall o geaA™l
T 3T Faa T BT )

YRR 3 U FHEe o
T oh e gEn e, A 9
Teh Wiepfaeh SR U Geaift ol
I 9 foh 37 I A | qal 1 HEed HHM o,
ECIEICACCIRIDIES

SHF 98E
(1754-1826)

AT Al T | RIS T | StTeRAS oAt
yfaga | wfaea RIGHGS

YTehidaeh 5135 9.74 3891

HyAtua 51.35 9.74 38.91

WA fage

el atferdior o germM (21 16 g 3R 32 ),
S eRESH o fMfved seE (2g) % WY WYE g
&, Uoh TS I 16:32°7 1:2 W B B
1.5.4 N-T[Hek T T & ot Tam

Tg fram T-qde g o 1808 | o =i urn
foh St Tt stfatmanet § T g e € W
T €, o Seh A WAl A | e §, W9
et 14 THE a9 R @ W

31d: TRENH o 100 mL ATFHSH & 50 mL
1 G I 100 mL SieA-a159 34 &

HEES S B i o N

100 mL 50 mL 100 mL

31 BTESISH R SiferdisH o ofda (S a9
o Hge, 12fd 100 mL 3R 50 mL & &) 3mad o

37d: 384 freent fhren foh € W AR 7
T ferdt ifiter o Sufterd a7 & SoAUM GHM ST
¥ o S 1 39 R R e gr gentd e
S TRl B1 T Rl ‘Tafver dWae @ e
ff el S B

1.5.3 Tfuta STUTa ohr faw

e I 2:1 6 e 2

T-ofiieh o MFad Gael o quiieh UGl i
WISl add H 3T o §e H ‘feer erura 1 frae’
21 Yl warn T feR S %1 W gemE %
ed ® B1 M- o e 1 gl & 1811 ®
STERTET o T i TE|

1.5.5 STENTEr ot W

g o eleed g 91 1803 | f= ‘
T 39 M % STER, Afg =&t U1 1811 ¥ SFEMME  + HEdifad
e WA Bl Teh o a1faren e for 99 A sik <@ w 9sh
iR o £, ?ﬁ@ﬁéﬁm W % T ST § e #
gﬁa‘?ﬁ?‘%ﬁ% & WA B GIeu STEnmE |
I Ll I s———— U R A O T
Wm%m%rw%ﬁw (ST 3R eTEg ST Wﬁﬁmm@?ﬂ?ﬁ (1776-1856)
'q(mg) a:n?ﬁ%| 3@% -"Jﬁg'q [JESISE 3$R SIESINE]
BEeSH  + SiRiSH o S 1 ST I i AfIfRa Tl AN 3@, A I8 HT Hohel
2g 16g 18g T for BRSSH o Q) STEdH SR SHRSH 1 T STFH
gEgeH  + SN RGN WeHHES TG H T B ST o 3 S 3 € IR ST
2g 32¢ 34g T o 7 a=d 21 1.9 ° wm Afs R e
BT BIEGISH StafST 1 SeraTSy
1 3A™IdA 1 ™A 1 A™IaT 2 A™FdA

T 1.9 &IEEiSH & §1 379G SIS & T TFaH & T A Feh St & 51 7aT a7 &
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WEE fag #1 $9 ga Euromd

oo o ruEtl 1 e guH 8| ade | STEE |
T IR ST S V[ i TEIRATIH AR |

g BRI SR TS i fg-TWHsh AT
ST Sfr At €, dt Sw fRu e uforst S gmeE
HThT SEM €1 T SH TH STeed 3R g 3 i
1 7€ Td o1 foh Wb SIW THI] S99 § Hg Tl el
Gohd 3R BTESISH @1 ATeRdTSH o < TRATIS el 319
Sufeerd & & Whd| AN T WEdTd it o
(Journal de Physiqueff) EEAIN g3l TE 8N 5
9] o 9 9d & 9gd de@ Tl fhe

T 50 FW o 9K (F 1860 W) A
(FTeUEE) | WA foRM W 9Um STiaisy gred
3Med gaN, dIfeh % Hal i Goramal S ¥oh| ITH
WIfTEeTsT SRRl o -39 W fo=R 7&qd &
9 SAENTEN o 1A o Hewe T ad &)

1.6 ETee okl UXAT] fagia
BTl %7 ok SIS AT HUli,
IEE @tﬁﬁ (atomos) 3719«1"fﬁ\
‘SAfgua’ el S o, 3R
TR % foer &t Iafa e
YIS feufshed (460-370 BO)

o T §s, W s TRIRTR STl

(=i swiea fawi =61 <=1 fam) S STed
F worEEy 39 W R g famm (1776-1884)
fovan S

T 1808 H ST 7 THRHA-SIARMEA i Tk -5
Tgid (A New System of Chemical Philosophy)
YRR B, fm S=i fr=fafaa 9o yeafaa feu—
(%) Fo7 SAfaved WavEt ¥ o 2|
(@) foet fku gu o & gft A o T 969H

T wfed T wuE ured g §) fafie

Al o ] geEE e g €
(1) TH ¥ Afek T oF st o e ergud

o e | ik S 2
(%) TR sfafsranst § 9] qAeiatted g

g1 TEEf sfafwmet § 9 @ 5% am e W

Gehdl €, 7 T fohan S Tk 2

Tleed o 30 fagia 9 TaafTe o o famt
1 S H1 S il FET THY T S ok

15

fom &1 e 98 &1 S gl | 98 WERT o
TASH o FROT A &I o Gept| fSrgent a8 o 3=

SRl o AT hil

1.7 UIHTO] geIHTT 3T 3MMfuaeh
TSTHTA

TS SR STt W uRifed g o gver o 9%

gzl Sfaa e foR W) germE SR enfras

T ¥ €9 F1 I R

1.7.1 QAT gHHTT

A SAM, 3eiq fohe T 1 S2ME arad o
agd U Bl €, iR TLHTT] 3T SIS Bl 21 ST
TE-FE TEN] THAM 1A R I GG dehieh
(S¥— S| TRATHG) AN U Sueed g1 W
S YRS SART T 7, Sel AR § ot T
IIAIY] ST SAHM IR o HHel IR €9 § fuiia
F Ghd | TESA AN Hi Tad Teh BH h
FRU W €9 9 1 g (T foedt 9@ &)
fean T SR aret weft el o S o e
IHoh e R MU, W THN] FHEEl HT AdHH
UGTd IE-12 W W TeRd Bl 38 S 1961 |
wierd foran T T8l HEA-12 1 Th GHEE €,
58 1209 fefyd foman ST € 39 12 TRA]-gemm
U (atomic mass unit-amu) I & = %I
TRt Aft Tl oh IRHTIRT oF SeAHM §H HIHeh W
THeh Trvey XU S €1 Tk TR SSFHM | Rl Th

FHEF-12 WA oF FHAM ok %‘o}"ﬁl‘méﬁ'{mﬁ
aRefd feman S 21 31K 1 amu = 1.66056 X10-%g
BIZGISH oh Teh TTHIY] ol SoTHH
= 1.6736 X102g
3Td: amu o &I H SRS YA HT FHHH
1.6736 X10 g
~1.66056 X102 g

=1.0078 u
=1.0080 u
T TR, TR —16(150) THTY] T SHHH
15.995 amu &I
FSTRel amu % T T u T T TR ST 2,
o= ‘Qibzl%_c[ UM’ (unified mass) &l Al 2
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& H TUMEIST o foaly RHIY] SSAUHl T WA
T B, dl e H eH AEd THIY] FAHEI 1 STE
FW ©, foet aoi = fean =1 @1 R

1.7.2 3fEd UTHIU] gIH

Yhfd | T a7 Uk O 31 gueerfehl o &9 §
U S0 B Sd 'Y 39 Gl w1 suftefy sk
ITeh! 3TUfareh aTgedal (UfaeTd-SaaTeedl) i &aF |
TWd €, @ fordll a1 STEd TCHTY] SHH aiehierd
fhel S Thdl ¢l 3@ & faw &Ed o dF
ToETeR e €, fSient emmifares sTgeaand @i gere

79 ARl ¥ 3ok QA 9 e -
TR mafaren THToY
sgead (%) T (u)
120 98.892 12
180 1.108 13.00335
140 2x10-10 14.00317

SR G M Afme] ¥ e w1 SHHT T
AT 9 YR 9IS BTI—
fred AT SoTHH
= (0.98892) (12 u) + (0.01108) X(13.00335 u)
+ (2 X109 (14.003.17 u) = 12.011 u
T YRR, o q % fau o sigd wEn
T Uftehford fRT ST Hehd €1 el w1 e HRoft
o fafy= 7l o fau fe Tu s ] seam 39 awl
o 3Ud TH] SEHE B
1.7.3 3TMUdeh THA
fordlt a10] 1 smfverr SeaAM SEH Iuferd fafy=
el o TLATY] TSI ST AT Bl B1 39 Ucieh e
& TR T SR Sufted WA i GE o
UM o I gRI WS feRa ST Hehell B1 ST o
faw — Agm (e wh e T 3R =R EEgieH
TH] SUREA Bd §) 1 AMVeh FoAH 3 YR
T oA ST R -
A (CH,) w1 3nfvee FeamM
=(12.011u) + 4 (1.008 u) = 16.043 u
T YR, S (H,0) 1 3AfUeeh THHH =
2 X BIEGISH 1 THIY] SFAM + 1 X Sledier
T A SHH
=2(1.008 u) + 16 u = 18.02 u

WA fage

ST 1.1
TqHE  (CH,,0,) 3T &1 3TfUeesh FomH
qfekfera sifsul

A

TqHE (CeH,,0,) 1 TMUash FTHHM =
6(12.011u) + 12 (1.008 u) + 6 (16.00 u)

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

1.7.4 GA-gHHTT

F9 TRl (S - Hifead FNEe) H IRl Sew
THA o ®Y T 3] T ¥ Iufeerd & g T
AlfieRi § Greer (Hifead E) IR Rl (FANEs
3T T e S f99 1,10 % STER Sxarkerd
T@d €1 98 M < 4 ® T difean seivge §
Hifeam 3T B: Fee oA 9 fo a1 ¢ ok @&
FANES A ot B Hifeaw Al 9 Ry @ 2

€ % ¢
GeEEy
Qe
i

»

fag 1.10 difegw FaEe § Na® &k Cl sl &1
e

TH WhR, G (S — NaCl) &1 FarT To-SeaaH
uRehferd & o fou feman wmar €, 9 R enfuas
SIAE o Uehad o fau, wEifes 319 steaEen o
difean FREe | o9 3ufeed & & @l om:
difead FaREe &1 ¥ FHAE =
Hifeaw 1 TH] SN + FA T TH] THHH

=23.0u+35.5u=585u
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WA foam # $9 qa sEuromd

1.8 HiT-Hohed T 3T AT S| =
A 3R SAU] SR W A DI el §, W fRe
g1l HT 9gd A G H off IR T 9ga AUw
B 21 TAN 9 Heme % WY W HE % oAy
GfereTSeh TRHTOT o Weh Wi shi Gl Bl 2|

59 9&R 71 12 &gl o fau ‘w57, 20
aEge o fau ‘ww @R’ (Score, WHE) IR 144
mﬁ%ﬁq‘@m’ (gross)mwmg,?@
ThR Afqged T R HON (G- AR, Tus,
U, gererEl 37fE) =i fimH o fore d@ier 1 39
IERIES I

SI AT § el (HWehd— mol) i TRt gred
I AET P K o falW Gd SR i o
wffera foear = e

A (mole) SR Fohd HIA (mol) %, Teret
1 HIE 1 ST W & Tk |l H 31k 6.02214076x102
& JAYd FU B T 98 TEA, el ferisE, N,
%1 T19d Heaeqs | Bl € S SY mol! AR |
e Tohal a1 @ SIR) 39 STETE] S wel Sl 2
forelt frepra & 9=l T A, Hond n, faftre ga
FHUI KT TEAT HT SAHY Bl €1 F Yol FHO7 Teh T,
3T0], 3T, SAFH, Thig T U1 AT HUN 1 fafdme
Te 8 Ghd B Tl 9% A 31 &1 9 ¢ T e
qg1ef o TE Hid § FUN 1 GEA Hed 99 2,
a3 € 9% & ot TS B o3 9en o 9l
fauftor o fau @@EA -12 TEM] w1 FEFEM,
ST WHRHATIT g1 Ia foan =, e 9=
1.992648 X1023g YT< ATl H&A ok | HIA &I
MM 12 g Blal B, 3T: HI6A o 1 Hio A
AT I & 39 YR S —

12g /mol*” C

1.992648X10 ®g /2 C 1%

=6.0221367 X10*° 9] gfd A
| Hiet § Ut @A s Hewwyul € o 58w
AT A9 AR Fopd fean e, for (emifea smEms
% THHE §) ‘manmgr feries’ srgar ‘erangr
W&’ FEd ® oW N, U o H 2

T 9& o 9 RHT &I YA & o fag
T 9 W1 WG 1 ITAN FRT foT 31 aret 9t st
% 9Y W YR fad -

6 022 136 700 00 00 00 00 00 00 00
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31a: forelt wsred & 1 O ° & T e 9e o
SER T (IRHTY], 7] AT hlg 374 1) TH Td: BH
Ig e Ghd € R

1 HIdT SRS WHY] = 6.022 X102 TS T
1 Hid SA-310] = 6.022 X102 STcA-377]
1 9 difead FarEe = difsad Farse &l
6.022 X102 g 1Al
fox 1.11 9 fafa=1 w=pef &6 1 @i 1 <9

T 7

ferg 1.11 fafy= ygrelf &1 & @er

e 1 IR & o 9 foRdt agied @
IYch TIZehi o Teh Ui oh SoIUM ohi AT 9 Jd
feran < W €1 foelt vl o U Wi & Iw
S FeAUM hl SHehT ‘W FeIAM’ hed Bl

UM H e HIe) FAM FE&Acsh €9 9 T
SSAHH/S0e SaH/43 S o ae gl 2

3d: S 1 AR Fe99H = 18.02 g mol!

Hifeam FAREE 1 HieR 99 = 58.5 g mol!

1.9 wfastma-waea

sieft ak B9 foRelt T o Sufterd wul &1 9en &
IR H = W@ 9, W HE 9N R Afren A fndht
forgIs el oF T sl SR 1 STEeFehal gl 2|
M ST o STOeRT F1E oTma = =1 A f&an T
21 3 Tet e YA ST TR ST T 1 € A1 Tk
HZH HA-HF G T A fFE quE § sufterd €7
M AR o faw ot 39 S’ § 98 gd o o
g foerdt & fof oo fau T T o aeell A
yfaerd €, S Y A H B e g vl A e
SAterel o forgeivor § =8 A o e et 2 fh
fean T T gs T A =
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3T, ST (H,0) T STV AHR 38 | e
STl H BEeeH 3R SifedisH Sufterd Bl §, o7d: 37 awl
1 faeTd-Heed 39 YR UReRferd e S Tehdl B—

frdl T &1 THEE faed
_ ife ® 39 9 1 FEE x 100
it T TR FEHH
S 1 HieR §AHH =18.02¢
2 X1.008
gIsSloH 1 SogqH Yfas| = X100
*% " 18.02
=11.18
16.00
xon = X100
SRS o1 TS Aid9Td 18.02
= 88.79

AEU, TH 3R IO oAl WA § e,
BlEerS 3IR iferdisH &1 geaHM gfaer fohan 872

AT 1 3Mfveeh ¥ = C,H.OH

T T HIeR §99M = (2X12.01+

6X1.008+16.00)g = 46.068¢g

24.02g
. SR = 028 1100 = 52.14%
T ST 46.068 ?

gIESlSH 1 SIHM Gfasrd

= 60482 100=-13.13%
46.068g

ST 1 SHHE fawd

1599948 1 0= 34.728%
46.068g

THHAM-Gfa9d o Uehal ol THSH o oI 37
'Y T8 3@ T yfaera-weed sfieel ¥ o e
TS TS Gl B

1.9.1 erqurdt g T fuass g
AT G ferdit difirer  Suftea fafir wwamopsit
% Telad YUl HEI-3uTd i oFe shidl
Safer anfuees G Tt difiten o o107 ¥ Suftera
fafor= ysR o TRHTURT i WET W& I
Tgriar

Ife ferdt 2ifes o sufterd weft qeall 1 gomE-
gfqer A &, @ 3Tt Jargardt g3 fuifa feren s
Tkl B AfE WeR Fo99M 71 e, & garudt g 9
a1foesh g 1 fohan T Fehell 1 37 <RON 1 S
1.2 ® gRI swien T g
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WA foem

3IETEAOT 1.2
T A F 4.07% BESSH, 24.27% Hia
31N 71.65% AR B ZHeRT HieR o707 98.968
213U FAIR G IR Nfvesh g 4 efi?
&

TUT-1 GEUE-Ufa9ra &l | ¥ gitafdd
T Hfeh AR U FoAHM-Fied STaed €,
q: 100 g AMTH I HAFHT TRk HE
Gfaursien BT 39 YR, SR f&T 7 ifites o
100 g faael H 4.07 g BIESISH, 24.27 g HEA
71.65 g TN Sufterd 2|

TRUT-2 YA v @bl Well i W& o
uftafda s=m

TR Y el o SEHMI hl HHWT: = qell oh
WA -FeAE O fauia S s difies o
Iufterd ©2ehi o Hiel 1 H©N 9 & S 2l
4.07g

TSN & Hiel B ge = 4.04
& w1 1.008g

24.27g

' o = =2.021

T oh Al 1 & 12.01g

71.65¢g

A ' o = =2.021

FARI o Al Sl & 35453
TAUT-3 HUT UTd Uleh HieT &A1 Rl 370 9
oH Bt 9@ 9 faurfea &

<fF 2.021 TH BT HA €, o@: 2.021 9
faMsH FHE WH: C:ClF faw 2: 1 : 1 31
TS Bl 2

Iz ¥ egua Pl wed 7 @, a1 3% Sugw
TR O SHTek qui Hemst | ufafdd feen
S Fehel €l

TUT-4 |t Al oF Hohd T@eht hUvT:
TW YId GEmel @ SHeh WY g9t
et g7 ferfea)

o: SR U M A e g
CH,CI @I

=ROT-5 3Tfuaes 97 foram



WA foam # $9 qa sEuromd

() AU T Fo7mE i w3 o fog
et g § Iufterd At wReTgsti oh uREr
FHAMI T AN A

CH, Cl o fou, Jermgurdt ¥ Sea9H

=12.01 + (2 X1.008) + 35.453 =49.48 ¢
(@) HieR TH9E 1 Jadd 9 §9FH 9
fawmfsa =ifsmu)

HIeR SeFHM

98.96g _,
49.48g
(1) AU S 1 SR W n H T[0T HH R
aTfudeh T Y Bl 2

AU g CH,Cl 3R n=2 2|
37d: enfoash g3 C,H,Cl, ®

ATl I3 SeTHE = = (n)

1.10 Ergferader 3T
Eigfaraidifecer afiehe™

‘wiefradl’ R T Mw Il - w=ifea’
(stoicheion), fs/@eT a7¢f ‘Fir_cl'% 3ﬁ'{ﬁ'§j=f (metron),
g a1l ‘e’ @, | et W 21 e
‘Eieferamdidt’ o Sfaria TaEes Afufswen o sifufsraehi
3R SARN & T (A FH-F sTwEA) @
Yfieher 3Tl 31 U8 99 9 g TR et vamfie
sifafeen o fodt eifafras &1 fhal dm=n &1
STETIH SR A1 foha 1 IS Ut B8R, 98 &H of o
fordlt & T vt Afufean o dgfaa TEmEtes
GO ¥ 1 SRR U el ¢ AT, HOF ok
g W fo=ar & 38 sifafsran o foru wgfera st
T YRR © -
CH,(g)+20,(g) = CO,(g) + 2H,0(g)

el B 3R SEsAiader w1 sAfafwas’ =
ATHRF HeT ST 2 TR HTe SEATFIES qel STl
%1 ‘IaE’ HeEd 21 M ey T swie sifafsan
o guft srfufsreess iR Scue T ® oI 38 Sk g
o 5 hiSHh H g &R i fa@ent =gaa foran s
21 36 YR, S SR gdll o forg s (s) R (1)
fere o 21

19

0, 3R H,0 & foru 1orish 2 =i ‘iefepamifzn
T’ el Wl 21 36 YR CH, 3R O, 3Fi o forg
T Ol | B A ol SR W W W @ A S o
R ! T (A il S W) i e i

37d: SR I T fAfRAT o STTER
e CH,(g) & TH A O,(g) o 2 Hicl o ™

aAfufsHan ®eh Th W CO,(g) 3R 2 He

H,O(g) 3 @I
e CH,(g) %1 T&H 37 O, (g) 3] h 3 U oh

T afufsEan #% CO, (g) 1 TH 317] 3iR

H,0 (g) % 3 317 3 2
e 22.7LCH,(g), 45.4L O, (g) o T sif4fshan

§R 22.7L CO, (¢) 3N 45.4L H,O (g) ¥l 21
e 16 gCH,(g), 2 x32g 0, (g) o W Afufsran

Fh 44g CO, (g) 3R 2X18g H,O(g)

21 T Gaul & R W fEu MU sl

Toh-g | 39 WehR iefdd femen ST Hehal € -

SHM <= Hicll i & = U &l F&Al

Rkl
—— =% e
R

IO 1.3

16 g 999 °F T@9 ¥ U A HI AT R
Rehe T | hifs)

'

HIF o <e 1 Hdferd THIHTT 36 YRR B -
CH,(g)+20,(g) — CO,(g)+2H,0(g)

(@) 16gCH, TH Hiel & aUar 2|

(i) TR ST T FHwO ¥ 1 7A@ CH,(g) 9
H,O(g) o 2 Hiel e & &1

2 A H,0=2xX(2+16)g =2x18g = 36g
18¢H,0 _,

H,0=18gH,0 = ——2-2° _
1A He &Y= gm0

18gH,0
. o T H,OXx——=>—2"—=2 x18g H,0
I *7 71 "a H,0 Eh

= 36g H,0
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I 1.4
TeA o foha il oF 89 | 22g CO, (g) I<
1 Sl 2
'
TEEE THHI o STER -
CH, (g) + 20,(g) - CO,(g) + 2H,0(g)
16gCH, (g) ¥ 44gCO,(g) < eIdl 2|
(-+ 19/ CH,(g) ¥ 1 A&l CO,(g) W Rl §)
CO,(g) o HIEl &t T

191d CO, (g)

=228 CO,(g)x 14g CO, (g)

= 0.5 A CO,(g)

3@: 0,5 A@ CH,(g) & ¥ ¥ 0.5 A
CO,(g) W@ BN =M 0.5 Hid CH,(g) 9
22gCO,(g) 9= EFM|

1.10.1 HiHTa TRTehHh

Hs aR AfafRatetl d Hgfea THR o STIER
aTergges ATYfhTeh! 1 AEMT Sufted & el Tt
fearfoai # weh sifafsraen @ 1 stoan eifuekar o
Iufterd a1 81 S SAf9fhaes w7 760 § Sufkerd B
2, o8 9 9% FAI &l Sl 81 SHek o1g 37 3T
st T8 B, we & TR afafEEE w5 e
21 o 3ufterd gt ora: S sifufewreres e TETe et
2, 9 IR 1 AT H1 G F 3@ ¢ EAT 39
‘Himiq srfgerte’ (limiting reagent) #gd gl
RifRarHifes TUMT Hid 999 I8 91 &= | W@
=18 |

3qTeYul 1.5

50.00 kg N,(g) 31k 10.00 kg H,(g) I NH,(g)
M o fere fafya fran Smar 1 9 NH,(g)
HT AN HT URehad wifew) 39 feafaat &
NH, 3c0ed o fau " sifvfseas &t
ey

RSIPEERIE]

B

FW < T AR o fore gfera TRt 3|
THR T — N,(g) + 3H,(g) = 2NH,(g)

gl ohl qieheld

N,(g) & Hiell & e

1000gN, 1 A N,
1kgN, ~ 28.0gN,

=17.86x10> Hid

=50.0kgN, x

H,(g) & Hicll i &

1000gH, 1 T H,
lkgH, ~ 2.016gH,
=4.96x10° AIA
TR U Tu g & STER, sifufwan & 1
A N,(g) o T 3 91 H,(g) 1 Tewashal
B 21 o7d: 17.86 X10° W & o emavae
H,(g) o Hidll &1 &l = 17.86 X10° AiA

N, x 2 Hiet H, (g)
1 HId N, (g)
=5.36 X10° WA H,(g)
T e 4.96 X10° Hiet H,(g) ST T
3T: T H,(g) Hivia it 71 37
NH,(g) Shacl SUcTs H,(g) I T
(4.96 X10°Hie) & & Wt gl
9feh 3 Hid H,(g) ¥ 2 "Il NH,(g) SUcT=H
Bt €, 37d: 4.96 X10° HidA

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

TH YHR 3.30 X10° HId NH,(g) 9= &Rl Afg
T T () § uRafdd FE e, 9 58 YRR R
STQT — 1 A NH, (g) = 17.0 g NH, (g)

17.0 gNH, (g)

1 Hiet NH, (g)

= 3.30 X 10° X17(g)NH,(g)

=5.61x 0,g NH,
= 56.1kg NH,(g)

=10.00kgH, x

H,(g) X = 3.30 X 10° W& NH, (g)

3.30 X10° Hiel NH,(g) X

2022-23



WA foRe ® S g SEERemg 21

TEE(eh FHIHTOT Hferd hT

THAM W& o FEAER, Sgfea Taafis Tl o I ST Yodish awd oh WRHIV[ST 1§ 9 gt
B o TS g S 3R Joi-ugid @ Tqferd oy S Tehd B 31T, B9 % urget iR stege &
HAM T ST o WY AR I HL bl Afafehansti w| fa=am ¥ -
4Fe(s) + 30, (g) — 2Fe,0,(s) () Hfea TRl
2Mg(s) + O,(g) — 2MgO(s) (@) Hqfaa FHieR
P,(s) + O,(g) — P,0,,(s) (1) STEqferd FHIH

TR () 3R (@) Fferd &, sifer Teiehton o i oF 1 ST Geiferd o S SATerfsi o qAopsii
I T GHM §, W FHI0T (1) G e €, Fifn soW BIehRy o TR Al Hqferd §, TRy SfedsH
o AT T GEA IR % I SR quE el {1 T Gafed S ok fore Tt § o1 iR etfedie o g
5 9 TN wE W E GHH HT TR AR SRS o THAV[S ®i F@ dqfea s —
P,(s)+50,(g) — P,0,,(s) Hqfad FHRLo
EW, 379 BH WA, C,H, o <8+ W faum Y| 58 THiehton = fefafea 1 § dqfea fman s g € -
Ug 1. Akl 3R SRl & wel g fafeu el 9iie e sifedier sifafewas € @ik e SRstieEe qen
el ST €

C,H,(g) + 0,(g) — CO,(g) + H,0(l) 3THqfcid FHiehu
U2 2. C WANE F HEN Gdferd w : =ik sifafEEs § dF ¢ W €, gty < SR d O, stups
1 B AT 2

C,Hy(g) + 0,(8) — 3CO,(g) + H,0()
UE 3. H WASH &1 H& Gqferd L : 91 3R Afafwael § e H WA €, Sel o 8 319 H ]I H WA
2| gHfT < 3R H oF 8 T[S o foly Siel o =R 19 §F =ife —

C,H,(g) + 0,(g) — 3CO,(g) +4H,0 (1)
UE 4, O TS &1 T&A Fdfed e : 6 TR TH SATeRdTS W] ( 3x2=6,CO, H qM 4x1=4 5 H)
3Td: U SIS WAST o forg a0, st i STrevgehar g

C,H,(g) + 50,(g) — 3CO,(g) +4H,0(1)
ua 5. Site Y T oifm el & goieh qed o WRATEt w1 Ge dqferd € : GHir B g 3R 3 shied
TRATY], 8 BIEGISH WA 3R 10 S WA B

T geft TN, fe |l srfafenaent qen Sl o fory @t T 1 SuEnT ge e, e feRan ST HeRa 81 gHen
& 1@ foh G Tqferd e o forg sifufipaent oI Scamel o gl ® uie (subscript) & sgel ST Tehd|

1

.10.2 Taoo=t ® srfafsrand T, 379 T 9 § fIER ¥ 9|

AR § stferenier erfafmand faera 9 @ S €1 1. gemme-utaa

;I8 ST HEworqul BT foh S IS T o oy e dew g SRR ST S
% ®9 | IUMEM BT ©, 99 ST A fRE YRR -

e 1 St 21 forelt foreram =1 gigan =1 sEek fau et BT SHT o000

T AEAd | Sufed ysied 1 A fefafed w9 A

ENEERCIRECLIE

S I S Gehll © — 2. WeA-379T

1. FaE - Sfaed @ IR-RE (w/w) T gt Ta9iy wee & Wil S G i faeem
2. HE-H % Wl S e WA il ST BT 8l AR B
i m wered A foret vl B o Sl € SR Sk diedl i
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T HH @ n, 3R n, 7, A ST HS S TH THR
= fopw San —

A T HIG-3T90
AT AR ® @ n,
oo % Wit w1 e n, +n,
B &1 HIG-3191
B B® Hicdl &1 &l Ny
 fao@A & el B §@m n, +n,
ITEIOT 1.6

Rt ua1ef A SF 2g I 18g 9 H fHATH TH
forere ure e s @1 forer (A) 1 geme
gfaera aRerfera swifsu)

=
A T M e = A S 00
[T hl KSHHH
22 x100=-22 x100=10%
2gA+18g et 20g
3. Hiewar

e o AUk W Tk €1 38 M g e TR
ST 21 g feret faora & 1L faoem ¥ suftea
et it W& gl &1 37

faerm & e &t gen

W(M)_Ww A (L o)

e ey for ear o fedt Tge (9 -
NaOH) &1 1M faeraq @ 3R &9 S8® 0.2 M dell
foreT U s e 7

1 M NaOH &1 &1 ® fo faermm o 1L A
1 9l NaOH 39feerd €1 0.2 M foe o fag &4 IL
fae@m o 0.2 At NaOH w1 STawdehal gl 37d:
NaOH & 1M fae@® ¥ NaOH &1 0.2 M faem
T o T g9 1M NaOH fae=m &1 a8 omdas
o B FSEE 0.2 M NaOH Sufeerd 81 3R 39 S
BN TR ek 1 L foeae a9 gmi s@ |ig
1M NaOH &1 fohaT etaaq fern s, f’vs/ad 0.2
e NaOH 3UTerd 21, 391 URehe sTfaied &9
o fepen S @ehal © -

WA fage

FfE 1 LA 1000 mL 3 ¥ 1 Hiel 3ufeerd 3,

qd 0.2 "I SUfEerd im—
1000 mL

X 0.2 " =200 mL 3= |

37d: 1 M NaOH % 200 mL @& 3STH a1
STt r‘-IQ'1I¢II Sl %, dIrGh HIAdH 1La? EREES gﬁ
Sud

T OIS H HEE YH M, XV = M, XV, %
off W fepan Sran €, SRl M aen V shHeT: Hierd qe
A 21 Tl M,=0.2; V,=1000 mL e M,=1.0; &
et AT 1 G H WL V, i 39 TR 1 fomaA S
bl B

0.2 M X1000 mL = 1.0 M XV,

~ 0.2M X 1000 mL
Bl 1.0M

-V, =200 mL

= ST fR 200 mL # &1 (NaOH) o Hicll
1 W& 0.2 off 3R 98 a9 % W (1000 mL) &
Sat &, e (0.2) W B, i g0 heret foei
(STet) w1 |EN gREfdd i €, 7 fF NaOH *11 aifeh
g 1 digal 9 @ T 2

4, TreTeAaT

T 1 kg faomas o Sufem foom o el ot
T & &0 W Ui foRar Sar £1 38 m g}
e fRa S 2

3d: HieTdAd (m) =

facta & =@t &1 gen
facmares &1 seAIH kg o

30T 1.7

NaOH o UH fae@d 1 HioRkdl 1 Yiehe
Fifsre, iS4 4 g NaOH 1 St i T a1 o
foemeR g fwen T @, aife faerm o
250 mL U< g Y|

T

. foca o Al 1 TE&A

< Hewar (M) = _ ,
Bl faetaa &1 3maaq (L o)

_ NaOH %1 5 / NaOH %l Aol SedHH

0.250L
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WA foam # $9 qa sEuromd

_4g/40g _0.1¥ — 0.4 Hfa ferex
0.250L _ 0.250L

=04 molL! =04 M

T oqF W for fordll faeem =1 Aerar ™
st et =, TR etrraa g W R s )

IS 1.8
3 M NaCl foera &1 ¥ 1.25 g ml”' ® 39

(Fiifeh o = 1.25 gmL ™)

foo@a ° 9 1 g=HH = 1250-175.5
=1074.5¢
foera = el 1 g

mw(m]zkgﬁﬁwww

smol _, - 9m

23

~ 1.0745kg

faetam &1 Aol &1 IRl hitIg|
= TERe ArRIenet | aifsd Tigdl 1 faeraq S
Afereh @ig e o T or o e S 81 st
T ot faetad ot ik fae@m’ (Stock solution)

m=3mol L

1 LoeRA # NaCl®1 525H = 3 X58.5 .
ff #ed 7
=175.5g
Y S—— RO e ® f& foo=a &l Aidaar aoEE o 'Y
e gfafda &t gidt, ifer gooam araE 9 syarfad
= 1250¢ W@l 2l
QRIIT

WA T 1 1279 ogd Hewyu €, i a8 o o quft veqet w1 yefad sd 21 e
werell Rt T, UrEl SR uRedHl oh IR H s1eEd hed €)1 gl uered wo4 gR s e ®1 9 i wifae
eI, 5o SR T o &9 W UG Sd | 3 A Srereensq o seh-shoi it oqeeen fa= gl §1
rereerat o SIfTenerforen Tord B 1 $o i awell, ARt 3R ol ok w9 § off enffera feen ST wWemal
2| foreh ava ¥ U & YER ok FU T €, S URATOT A1 10T B Tehd &1 5 1 A1 ek qeal o ]
e oo & Hge B €, i AT e e €1 fson weE Ann § 9w S € iR SER S Sufterd
s aared fagor €

et ferelt wred o TureEf o1 SrerE foha Sl @, q9 IO STEvesh € Sl €1 [UrH! i HeH e
I T ok fAT AT 1 TgTa SR AR A1 SAEvahal et §, f Tferat skt se feRan S weh | Ho
1 w2 ugfaal €, fd i wgfa v ed ugft 1 swm famar & foran s @1 wg St 3 )
fava & wk S usfa 59, ‘s1ugf’ wed €, F1 gdu= A 9 F1 Tgafd I )

ffer AT | Siehel Sl Repid T ugar @ iR s08 U9 F9 1 o AfH=qar o+ &l ¢, Tafeg
Afemel 1 FANT dieh | T ogd Hewqul 81 T foee & ierat o 7" § 1090 @ 1028 St gemd
et B THAT 3¢ oA A oh foIu dTier Hehd o1 STANT fehan sran 21 Heron o wrefer atent o
T ! TAHR A=A HT A W@ W G 21 e faveraor @ ardt v afeE w5 A |
T Tgfd O T ugfa A ufafda fean st gehar 21 ord: qfomd 6 % vsfa o A 9 gEd usfa
o Wl W iEfdd fran S HeRar 21
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WA fage

fafe= TR 1 WS TEEte HEeE o FEEl o SER g 21 3 e € — ST weerut
= Fram, feor U w1 fram, o eru @ frem, f-wde @ i eaet @ fEm iR
marTEr e e weft femi o aRvmeeey ‘gtee ot ueHmy fagia’ wea g, fSee eER
A 554 % TEAIHE TS B 21 fRE a7 1 uREIey geam Fed o 2c geetie (R i 12u
T foren 7T ®) o Wy SR TR S €1 SR W TRt e ok ferg W fehen i aren TR Seree
o€ IHTY] S| Bl €, TS |l eeenfen! s WiehTden sTgedaietl i A W TRt qiwd TR S Hehdl
21 Tt a10) o Suftera fafi= WA o URETI-FeHML o IR gRI SAfUdE SeAHM T AT S Gk
21 forght it 1 Srup-gF s Sufterd fafe= qwil o geamm-gfaed i 3R Tfvas semm i fwifa
ok Ufehiord fohal ST Hehdl 2

forelt frenmr & Suftera AR, S1ufel =1 31 HUN &1 GEA 1 ATENTEr R (6.022 x 10%9)
o ®9 § o fohal ST Hehdl €1 38 GEA 1 T UK 1 ‘| A HEl Sl B

faf= a2t Fifieri o TEmEtTes giadal =1 qEEten sfafmEaet o 9 o o fhan s 2
Tk HfeTd T eh THIFI0 § T SRR 9 et 21 fereht foeim siffsran & s & @ dicll & e1qu
3R ROl 1 T ATfehan o TR0l o TRl § W 1 ST Fehdl €| a9 ATfshashi 3R o+ Scarai
1 S A “RIgRaTHEr’ weam 2| Riglhamiics Tiead ¥ fad S =t faftme o w1
W A oh g strevas eifafenaeni shi AT =1 3ok faada Fruifta feran s wehar @1 fu 7w oo &
I § Ifeerd st 1 A ki fafe geRR o yafeia foran St @1 Seretons — germe e, - sver,
HeRdl qe e |

EH

11 frefafed & fag Aer gemm w1 afitser sifse—
(i) H,0 (ii) CO, (i) CH,
12 WifsT™ Hewhe (Na,SO,) ¥ Sufterd fafa= awal o gemm yfaera w1 ufismer wifs)

1.3 ST oh 3IF SATFIEE T AU g3 F1d Fifere, FS6H §98H g0 69.9% A
3R 30.1% 3fieRdsH 21

14 9T e SESHEES &I A1 &1 IREHT hifwl &
(i) 1 W Hrae i el W S Sl € SR
(ii) 1 e Hraq hl 16 g ATl o e S 2
15 wifead TEe (CH,COONa) %1 500 mL, 0.375 HieR Seftal faerd ahM o fog sueh
feha oMM 1 STEvashdl BiTit? Wifead Teiee &1 Hiek eqWH 82.0245 g mol™ B
1.6 9% TEfen 31t o 39 Ufaest o1 Hiet ufa ferex ® disar 1 ufteher wifer, o sgen
T iaeTd 69% @1 SR fSi@eht ¥ed 1.41 g mL &I
17 100 g FIR T (CuSO,) ¥ a1 w1 Wt fohan < wehar 7

1.8 ST oF SifaIEe 1 oTfvdeh A T SHitoe, SEH SToRA qen i &1 ™ E
W9 YT 69.9 g @1 30.1 g €

19  frefafea sieel & SMHR W Tl & e THIY] SquH 1 URehor shife-
% i STgesr TeR-FFTH
85C] 75.77 34.9689
s7C] 24.23 36.9659
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WA foam # $9 qa sEuromd

1.10

1.11

1.12

1.13

1.14
1.15

1.16
1.17

1.18

1.19

1.20

1.21

WA (C,H,) o oI el H frefafed 1 aftees sifse-

(i) T TLATULST oF WAl &1 G&

(i) ETEEISH AR o Wel ® @

(iii) TSH o STURT 1 &

g 20g = (C,, H,, O, ) Fl Tl &I JAT AHT H e W ST 3TGH 2L &l ST,

12 22 11

ql =i+ oF 39 faerae &t |igar # g
g AU 1 T 0.793 kg L' &1, @l 39k 0.25 M & 2.5 L faerad &1 a9 & fag
foha T &1 STEvRdl g2

T 1 Yid THE STFA W M a1 ol o ®Y H gReifd R S 21 €« 6 SI
ek qhe e T T 2

1 Pa=1Nm?
g TZIA T FAT T §ATE 1034 g em? &, A IR H J6 1 IReke it
THM 1 SI A 41 €2 30 T wenr uftefia feren sam 272
frefafafad ga-ori st 3ok ol o e fhemee—

e @ ReLED
(i) WIS 10°
(il) S 10°
(i) =M 10°¢
(iv) frm 1071
v) W 10

Trefer 3Rl W 3T I THE B2

T S o T W FAEE, S SRS €, W ercfush S qre T Wgul b Wi
15 ppm (F5999 o €9 H) ol

() 39 FE9H yfaeEar § @iy

(i) I o T H FARGE H] AAAqd Jd i)

freAferfaa =i St e o fafag—

(i) 0.0048 (i) 234,000 (i) 8008  (iv) 500.0 (v) 6.0012
frefafaa o med® il +t & saEt-

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

(v)  500.00 (vi) 2.0034

Frafafea =1 &= wede ofwi g% FHewfea Fifqu—

() 34.216 (i) 10.4107 (i) 0.04597  (iv) 2808

() & RS AR srstasT sfufwan g fa=t e s €, @ fefafea
sfe ured B B
eSS 1 SEAHE SIS F S

() 14 g 16g
(ii) 14 g 32¢g
(iii) 28¢g 32¢g
(iv) 28¢g 80¢g

A yrEifTeR 3fishe T GAeH o fhg fam o ey 82 waEu)
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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 9 foa om0 9fie—

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

I YR T T 3.00 x 10°m s~ B, A 2.00 ns H TR fererl g 71 sham?
et sifufshan A+ B, — AB, ¥ frefafad sifufsean fagon o wimiq sifveds, (3afk
g 2, ) T BT

(i) ATh 300 T + B3 200 317

(i) 2 AT A+3HAC@B

(ii) ASh 100 9 + B3 100 317

(ivi A 5HA + B 2.5 A

(vy A 2.5H@ +B 5 AW

TTEATZEIST 3R SRS Ffafd TEEeh THishon o SFTER ST Sl 8-
N, (g) + 3H,(g) - 2NH,(g)

() A 2.00 x 10° g SEAELSH 1.00 X 10° g SIEETSISH o Aol ATfH1 HLdl 2,
ql U ST oF FSAHM h1 URehe hifad|
(i) N I H F g ARSI F=m?
(i) A T, q HFE-T1 SHHT FHAE FA1 B2
0.5 mol Na,CO, 3R 0.50 M Na,CO, H I R &7
e SEEESIeH 19 o 10 A" SRSt 19 o 5 SIaal o @y Affeman &1,
ql Sierarsd o fohad ST U g2
frfafed =t 7@ a=ei ¥ aRafdd sifae—
(i) 28.7pm (i) 15.15 pm (iii) 25365 mg
frfafea 5 9 frad wamet &t S 999 At grit?
) 1gAu(s)
(ii) 1 gNa(s)
(i) 1 gLi(s)
(iv) 1gCl, (g
AT o W Selid foer shi Hierkdl 1 i, fSed weHier 1 Hiel-393 0.040 B
(9 & T STt 1 s 1 ©1)
T 12C HTaT G T AW (g) § SHATE I B2
frfafad aiwedl & S H fhaa el i g =nfew?
0.02856 x298.15x 0.112
0.5785

@)
(i) 5x5.364
(iii) 0.0125+0.7864 +0.0215
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WA foam # $9 qa sEuromd

1.32

1.33

1.34

1.35

1.36

Thfa § IUCTe A o HieR FAH i o & fere frmfafea wfee o fi e stemet
T ITM HifSTT—

LEISHECD TR e gear ear
AL 35.96755 mol™! 0.337%
BAr 37.96272 g mol™! 0.063%
0Ar 39.9624 g mol™! 99.600%
Frefafed § @ g & st ®t @@ A| St
(i) 527 Ar (ii) 52 u He (ili) 52 g He

Tk dfcet SuF T H oheel e IR BTEgeH SURerd B THeh T i 9 WA AerdieH
Y A W 3.38 g HTa SEATFES, 0.690 g el o i AR F1E earE Tl S|
¥4 719 % 10.0L (STP W HIfUd) 371G 1 ¥R 11.69 g T 741l THeh —

(i) T T

(i) 3T9] FoFHM 3R

(iii) TR ohl UM HifSTU

CaCO, Siefig HCl o @1l Frefafea sifafswan #X cacl, 3R o, sAmT 2|

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

0.75M HC1 & 25 mL o §1ef quid: sifafsean & & fag caco, =1 fhat wmn =it
STEvIHdl Bt ?

TERTITE § FAE 1 foRed HHS eRstieEe (MnO,) i Sl HCl faera o @
arfafemen gru frfafa Tt o SFgaR T s 28—

4HCl(aq) + MnO,(s) — 2H,0(l) + MnCl, (aq) + Cl,(g)5.0g T EESIESIES] & 9y
HC1 & foras o sifafsean war?
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