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1.3.4 AN 3 AR

et aered @1 g SEH Sufterd ge9 &1 AR €,
Seifer ferdl g 1 YR SHW STl o o 2l
forelt Trel 1 e feer B ®, WY SE@e R
ol H IREdT o FRUT T I § W W©E W
STT-3TCT Bl Fehdl B1 3TUh! 37 1 S8 o A
R favm = W =feu

TaeTen | fRdt uRid o seME o At
I WO o forg avelfie qen (Fast 1.5)
I o S 2

ferg 1.5 dvelfye gen

& difersRt 1.1 | fe=n e €, SeuHE w1 SI aeeh
‘fercime’ 8, Wq YA | $9eh SIS Heh ‘U’
(1 el = 1000 T™) 1 94 foFen ST %,
FHifer TEEte afufsmaet & waafe aet &5
oIS} W T € STENT TR W )

1.3.5 ST=aT

ot garel o T R gU M W I whed €
A o T (TEg)’ o e §1 3Td: SI s |
SR 1 AEF m? Bl €, TRy TR FaArmemersi
T 3o ATk I 1 SN el fRan S 21 o
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1L = 1000 mL el 1000 cm® = 1 dm?
o 1.6 § 39 37 FaHi 1 T ¥ 3@ Y B WI,::::,";:'J‘?‘
TR H golf a1 faeraqi o STEde i [9H o == ! :lm-";

fou stenfera faferey, =xte, fade sk W swam feen | L 72T N

S B AT TSR ST SYEN FG ST
foretam oM o fora foan Sirar 81 |19 o 39 SYhol /
i ot 1.7 ® f@men @ 2 /
1.3.6 T :;ﬁ
SWIF afofa I 7 fE wY | watE 2 ‘

_ | e lem ImL
le— 10 cm =1dm —s —ﬁ lem
SSTHIH lelem
YA =————

SR
Tt el 1 S Uk Ufd SRS A=A T

FTEE @ lem3

faT 1.6 3T & =79 #F & fGf9= GFFH

TIHM Bl B 37d: O oh SI A 39 YR I
R <1 " © -

¥ °hl SI HIFS =

= Ezﬂ kg m =
m?® 5

ST &bl SI A
ST T SI HER

oo B

€ A g 9%l €| TWETH WA S 5
gom® ¥ FH FW T, TEl FHHE H W (g9 § IR 8
AP H em® § o foha s €1 fore aenef = 5“’?@

e

S 1 litre

T I8 FaIdl 7 T 399 U1 fhdd qre—ure et
21 IfE o oI © @ sueT ored © TR Ul & &
TEd TE—UE et g

1.3.7 94 forT 1.7 397 9r97 & fafy= Sy

9 H A % A FEE e § - oc (Tl 0 0 M
) °F (Rt weEEe) iR K ()| et 33K 100 .-—gﬁﬁ*ﬁ;_- 212°F
K (Shfea) SIAER B 57 Ml 9¢ e qraaa
i o=t 1.8 ¥ femn 7o 21 Weneean Sfewad Jue
et araEIfEt s 0° ¥ 100° e 3Tenfed feran Sar i :
2, SEl 3 SF dI9 HHY: S o fewie SR e 310Ky 37‘% e oo | 986 °F
¥1 FRAeEE Y ®I 32°F 3R 212° & WA = 298K )i 25T w4 T 77°F

fFa ST ®1 T A YO R 99 TH-S 9
Frefefed 9 § Hefed g— MISK | 0C Sl 32 °F
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_ {l L] |
¢ Ffemm  AfeEw TRTAETEE
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Hed-ure

fopctiom a1 HeX 9gw W99 o O i uRemn
fafeea & o TvER SRRl wed-HRl ® T
STEYIHAT ST HI, ek AN AIA-ITHION i
TFHIHd fohal ST Ten| Hie-oel, favaria gensti
g Sl 1 3ok fmiareT gR1 stenfeRd fopan
T R, difeh o favea 7o ? Heh, Wy e o
YA IR i FRd T3H oF ey Hehisha fohan
T 1 T 1889 W S| R HiFeh feheium €, S
T o 9o | wife-sRfeam (Pt-Ir) fafdet o
THM o ®9 § URHIE fman W ®, S 9R qen
T o AU FU H Tk gaes fesal | @l ga
21 39 A % fu Pt-Ir 1 fsrenq =1 == faan
T, iR TE TEETTn SAfAiRa o Wi ereiE §
AR atfa G el Tk SHh SoAHM | i UiEde
T S|

S o U WISk oh Telq, i Tor qaeTsiict
2| 3 fory STanTsl feerisr w1 Fenefuter feftor
foran <1 T ?1 Tk wfaeel 1 guiefid some o
TS ST & o gened Hod W 39 U HHE T
= Shfxd €1 T ek g, foad siffags fafawi
o fohted o TEAOTENE B i Ta-Y §RT AT S
2, %1 g1 10° H Th 9 21 38 S1+f Tk W o
w9 H wehR T foman w1 SR of ughae €, g
T 9 & o T5fd 31+ Pt - Ir B o fashed & &9
o wwed T8l 21 U Sen w1 S Wehdl € TR adHH
T | g qYFEd Sehfeqeh e faenfad fenan S
TR

WA ¥ 0°C (273.15 K) R W TF Pt-Ir B
R 1 Ffva fogl o A2 Ft e ol ‘Wi’ gRefia
R T oM T 1960 H HieX HT dar i fhed
TSR (Laser) § ScafSld U1 &1 a@l-o= @
1.65076373X10° T HMT &1 IJEMY I8 TH
ST 1 HET ®9 | 9idl €1 9 1983 § CGPM g1
R gdRenfya feman mn, i fafa ® g gr
1/299.792 458 Wehg | T I TE T 2| waE AR
T i it S difaeh TRE o foaw off wee
A B

A fagm

I ST Ffeeht B o 0°C | ¥ 1 (37efq
HOTHS WH) WfewmE U9 W @ Hwd §, W
hiea TOM W 99 HT FHOMHF TF Fod T 7

1.4 AU H® TfHo=raar
A o 1991 § e 9R g4 Wi Sfihel &
Wy WY Ygifas e W feER w e s 2
Heqet &1 Wl § Hoed i qe el
Iq- dva Tafveaar & @y gend wgfa #H &
arefquf qdich oft €1 3t wal W A fawr @ faew
ERIESIEGE]
1.4.1 AR Hora
T o TSI eTueti o steEd W gefud
B 21 37 Forelt TR 1 26 BESISH o STUfAl ok
feTT 662, 200, 000, 000, 000, 000, 000, 000 SIE
qE GE A TRSSH WH] o FAWH @ fag
0.00000000000000000000000166 g SIEt BT HE&
o 1T 19 HET IS Hehdl 81 TH FohR ek e,
YeRTST T o7, HUN W A0 A o «ff R fgu 7w
gftamor S gl et gend g g1 T v %
s el 1A el A s ) SR S fe
SRR T Thdl ¥, WY T HENSH o WY W
T T (S — ST, ST, O AT AT AN
) HEE T AT € SR & T ferl < ehR
e & oMy fafEu ok AW wiE ot i
e hifse fS/@ 319 Tt o &9 W o wed 8l
oo o9 ot TR ¥ I% 9ug 9o fF et o
e HE HET Ta: R Hiad R

TH HiSE ol 37 Gemet o fau aefes, srefq
el Hoha o SYANT g1 & fehal S Tehall €1
T Gohad H fdt off W& &1 N X 10" ®9 H
forean s 7, TS99 n =XEmdi® 21 HHT 99 A
1 SRUMCH 21 Tehdl & 3 N &1 99 1.000... 3R
9.999... o HEA HIZ W GEA B Hehdl 81 N i fefse
= weEd 2l

3 AR GobdT | 232.508 &1 2.32508 X
102%F &9 ¥ feran S 81 & i o uEn foed
9T TYHAE 1 o T 9 SR o S T SR
S Hehad § o8 (2) 10 1 =LEEIH Bl
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TH YR 0.00016 i 1.6 X 10+ i 0E fer@n <
Herdl 81 T2 TS ohid THY SYHeTS 1 91 T <E 3T
o SR TR ? SIR SR Gohad § (—4) SREE T

e Tohae | e geel R g gee
A 999 &0 fefafed ol 1 eae o W anfeu-
IO 3R ART ST
T 3w o foru =Rt e aret fem e g
2199 -

(5.6x10°) x(6.9x10°)=(5.6 X 6.9)(10°"%)
(5.6 x6.9)x10"
=38.64 x10"
=3.864 x10"

3R

(9.8x102) x(2.5%10°)=(9.8 X 2.5)(1029)
=(9.8%x2.5)(102°) = 24.50 x 10°®

=2.450 X 1077

qe

-3
%:(27 +5.5)(10°*) =0.4909x 107
O X

=4.909 x10®

TURT /AT T TS
T 3w o foau Tee demstl #i 39 YR o
qSdl ¢ foh Sok =R HH | SHeh a1g qeS
1 SIS AT ST S Fehell B
3F: 6.65 X 10* 3K 8.95 X 10° 1 2 ot o feaq
Tt ITRT TREIR T e 36 TR forer Sl a—
(6.65 X 104 + (0.895 X 109
3T 9 GEAIST i 39 e SISl S Hehell 2—
(6.654+0.895) X 10*=7.545 X 10*
Tt YR < gemetl w1 Al S S Fehdl 2
(2.5X10?%)-(4.8X 1079
=(2.5X 102 -(0.48X 1072
=(2.5-0.48) X 102=2.02 X 102

1.4.2 Wreleh 3Tk

T TS OE B 9 7 9 AR v gt
®, THeRT RO T 25 o1 WifHaar To /Iq ol At

11

1 Serl B SIERone ol g 1 SAHH W IS

¥ 94g T B, AR THH FoEWM Avlfvw g 9

9.4213g WAl ST ® Al Svelften qol | A T 2

FEHHM HHT AU | HIY 7T oM § B Sk 3T

37 W TS ¥ I EeHHM o A § YA o oI%

ol 3k 4 T e 81 Ty IR weE TRys iR

TR B =eV| ST 9 &9 9 1 & i B, a9

RGAT IR 7t i ot A W @ S R
YTk A1 YRehfera A |/ SAHTY=adn i diefsd

Rl 1 T o WY Tk A= i e =

fopan w1 21 wrefeR ofk o srefqul ok B €, W

fafsea 9 9 7 &l afafeadar =1 =59 0 & fau

qeel fafved ofw fod 9§ ok eifafvea o &)
sffam ik o & A foran s 7, e1eriq afs g9 forht

oM &1 11.2 mL & ®9 ¥ fod, a1 89 a8 99

? for 11 Ffv=m et 2 erffyea @ qen eifam i o

+1 1 AfAfeaar gnft1 afk 9 iR T == ™ e,

 sffaq ofw o W =1 i sfiaaa fafga A

St 2
Trefeh e whi faifa s o v Frem &1 S,

Tel Ry o1 @ € -

(1) Teft -3 37 Fred e &1 S o fere-
285 cm ¥ F W 3k 3 0.25 mLH &
ek 3T B

(2) oM T-YF % Y Tgd A A I Hedh
TS T T Y had eWad o1 fRefq
A B 37z 0.03 H oheiel Tk Higeh ek 3N
0.0052 ® < Tefeh ek T

(3) T IR-IA 3l ok g fod I el B T
3:2.005 § =R Wk 3F B

(4) TS &% &+ TE AR A fd ¥ N I I
efeh B €, W Sk Tl Id 98 € TR A
WMed w1 <6 IR fum gl st & fou
0.200 ¥ o9 wefer fep €, W e foRA
gemet | <€ R o I Wi T el S
o feT 100 H heret Tk Hieles 31 1 F=f9 100.
o 9 e 3fF © de1 100.0 § IR w3k
21 U Hemsti il awier Hobdd | WeRia S
U eIl €1 8H Ueh Wik 3 o forg 100 i
1 x 10°, <1 Wik 3hi o faTW 1.0 x 10° Wa oA
Hrefer 3ehi o T 1.00 x 10° fora Tl €l
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(5) =g i A, IR o g 2 T’i =1 20 e
o |efer 3R] 1 e 34 ©, Hifer 3 I &
Teqefoteh TS & 3R 3¢ Sumerd for@ehl 39
] A YA forgeh Fe fhar ST Hehdl 2,
S— 2 = 2.000000 1 20 = 20.000000 ST+
Hohad | fordt wemsti |t ois wefs B 21
ad: 4.01 X 10% ¥ 9 2T 8.256 X 107° &
IR WE HF T
uRyrgar feeht off wfn & fafe= Amal <6

e w1 e w ®1 W gemeuieRar fR

faferse yrnfites oM o arcfas A1 W O WA H

el Tl 81 SR o fau— A ferel aftomm &

HET A 2.00 g € 3R Tk foramefl ‘&’ <1 HIOw

2,39 1.95 g 3R 1.93 g URUM 9re e €1 TH-SW

% W9gd W B oh HRU 4 A URYS €, W

e FE € gEa famnedt ‘@' = < WA %

T 1.94 g 3R 2.05 g UROM W <l 1 3 A

ofomg 7 @ uRgs © IR 7 € geneduen | die fammef

‘1 1 g HIHHT o foTT 2.01 g 3R 1.99 g IRomm wre

B €1 A 91 IRy o © SR Tenewer ot T aifers

1.4 9 3R 9 ¥ TH ST Fehell B

|refer 3fehl Rl SArEAT AT ST

e o1 HeM o 9% U URomd | I9THerd i qE
3R e A1 e arett fhdt off T 9 sifusw i
T T =few oW -

iRt 1.4 3TiRSt sl URYLEAT 3R Feder o

I/ g
1 2 1 (g)
¥E & 1.95 1.93 1.940
BE @ 1.94 2.05 1.995
BE T 2.01 1.99 2.000
12.11
18.0
1.012
31.122

T XU MU 3T A 18.0 H 39S ok AR
el Teh 3§, 31d: IRy +ff <Ied o 9% U
gl 3T qh, 3TeMq 31.1 o &9 H & T HTA AMeUl

A fagm

wreieh 3Tehl i IO AT JET SHTAT

3 JEHl oh TROTH ¥ Hiefeh ST 1 FEA IaA &
gt =fen, fSat =gan el i et den o
T TS —

2.5%1.25 =3.125

={fer 2.5 & Sheret 31 Wiy 37k €, gy qRomH
o off g el 3Tk (3.1) B =ifgu)

S IR Tiftrdtd ufseen § feren e 7, uftomm
! AR L Ahl qoh o B o fou gemsti
éh‘f’*lﬁh?_dtl(rounding off) ¥ fr=fafed sl =1 <M
@ =18 —

. 9 ga9 <€ AR aren 3% (59 ger ) 59
afyes 21, @ Y Ued d91el 3% k1 HH U
feren T T S @1 S - A 1.386 | 6 1
ZSM &, df &0 fhean o uverq 1.39 ferma)

2. Ifs gag IR AR HT 1 9H are Hh 5 9
%A B, 9 Y Ygd ol 3k | weell &l
ST S— 4.334 ® =g eif<m 4 1 g2 @,
qar aftomy 1 4.33 & w9 § ferar s

3. IfE a9 T 3R 1 8 A el 31 5 @,
ql 3T Ugen 37w 99 gH &1 frufa o 9o =
ST, W T gF W Tk "er e s 2l
SH— AR 6.35 T 5 TR FTheaq w1 &,
B 3 1 ST 4 HT B SR 36 YR IO
6.4 = Tehdn STQm, g A 6.25 1 THehedq
HE 'L @ 39 6.2 forar S

1.4.3 farm fagerwor

qReher hid THT H-heft g5 ATAh! 6l T Igid
¥ T Ugfa ® wu@ia S TSl €1 UE G %
fom RUED waa fafy (factor label method), Eﬁh'l's:
RNUED faf¥1 (unit factor method) =1 fawf= fageiwo
(dimensional analysis) <1 I TR e %I 3‘@
F SO W FHIAE T R

EEIERU)

¥Tq 1 T ZHSl 3 ¥9 (inch) @&l 81 cm |
THH! AaTS T BII?

&'

%Tl\_rlﬂ?f%ﬁ 1 inch =2.54 cm
9 Gl o SMYR W 84 foe ged & fF
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linch 1o 2.54 cm
2.54cm  linch
linch 2.54cm )
S 2.54 cm 4R linch 1w

&1 31 <H hI geRTE TUTeR HeEd €1 AR fdlt
AT T U1 T SIS TUTRT (A 1) F fwem
e, @t 9% gRafdd 9&1 gt 7F eifee ff 3|
U T 3 71 TJoN SHE Ui § Feran S B) e

=3X2.54cm =7.62cm

linch
el U 3R Uk W TON TR Wl ® (W

251>41Lcm Q) , fred aifsq o 9 @ S,

AT TOTeR ok Y W o W B =T, S
i o e =il

IR XU MU I H M9 @ wHhd € R
TRl oh W o Femst & W M fhar S
Fhdl €1 S8 1l ST Fehal € 3 AT, T[OT, ol
e foran < Tehal B1 MU, F9 AR IR
Esel
ECAESL ]
Tk SAT H 2L g9 B ¥ K1 SMEEH m® W
TResfaa sifsal

‘A
FH A ® % 1L = 1000 cm?®
3ﬁ'{ 1m =100cm

1m ~100cm

m :1_
100cm 1m Wm%l

T THE O 9§ m® W FH o AU Ted
THTE T[0T 1 S O TSl @

3

8 Im
=1)P=1=—m—
j M 10°cm?

( 1m
100cm
A9 2L =2 x1000cm®

TH TS U @ TOT HH W BH U §
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1m?® 2m?®

= =2x107°m?®
10°cm® 10° m

2X1000cm® X

ST
2 Tl & foren Weks (s) B ©?

Bl

70 9d ® R 1 & (day) = 24 %2 (h)
24h

:1: :
lday 3ﬁ'{ 1h = 60 min

lday
M 2an

1h 60 min
M ———=1=
60 min 1h
1 ﬁﬁﬁaﬁ@%ﬁﬁwﬁaﬁamﬁém
N - (P
WW@@@W?& guilag &9 9
TH YRR TN feha ST Hehal B
24 h x60minx 60s
lday 1h

=2X24X60X60s =172800s

1.5 AR GO o HEm
Tl & GASE @ AR 1 A FEfafea 9 g
Frml o sidia =i 8-

1.5.1 TSHUM-GIJPUT 1 F&EH

T Fom & oER g T @ |
AT ST Hehell &, 317 7T € T
foran < Tt 2

39 f7om 1 eTdeA aeraT
J ¥ 1789 H fam om 3= @A
Afufsranet &1 yrEfeR  21ead
M- gk A iR fR e
feu MU frewd W WS fE fw
qifeer T THERER qREdT § el SoAHE § IS
Tiedq 72t 2idnl WA T &t o8 i g Gehoqad
T W Ui &) arqd | iRl SR IQE) &
ST o FeTRer Aol 3 AEET R A
YA i o HRU THT 999 g2l

2day X

1min

AT AT

(1743-1794)
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1.5.2 TR e1uta ot e |

5 o wrdE W Sew
T 3 fan o s egEw, [
fengit <ifiten o vl o goauTl SRy

T AT Hd GHM Bl 2 -.

B e P 6 A e e—
TAl o Wy TN TR, H 9 (1754-1826)
Teh Wiepfaeh IR TEU Gyt ol

I 9 foh 9 IA1 TA | d<al Rl HEE HHA o,
Sy = fea w21

T qia T | e HT | STTST @
yfagra | wfaem yfaga
YTehidaeh 5135 9.74 3891
Hyatya 51.35 9.74 38.91

A fagm

Tl atferdior o goamM (21 16 g SR 32 ),
St gTEEieH o v geuM (2g) 6 WY IE B
&, U WYl S 16:32 71 1:2 W B B
1.5.4 -oTHeh o1 A mEat @ Trem

Tg fram N-qds g0 9 1808 | o wam =i wrn
fo St EmEtes afatmanet § T Wy e € @
T €, o Soh ST WXl o W el §, &9
it T TuE A SR < W

37d: BIESSH o 100 mL WS o 50 mL
1Y g Bl 100 mL Sel-amd 3 €

TESNH  + WS N

100 mL 50 mL 100 mL

31 BIEGISH SR TS o ST (S 3Tad
T W, A19iq 100 mL 3R 50 mLEW §) 3o o

37d: 32 Fehty fehren fof €@ W AR 7 &
B foplt Aifiter o Sufterd v & SoAHM GHM S
T U 9 §1 39 99 &1 S YA gR1 Setad TR
S ST 1 T weft-ameft ‘T wae @ fem
ff el I R

1.5.3 TfUTd uTd T Taw

g 7o STeed g 97 1803 # f |
T 3 e o oTER, afg =1 [
TS G Gt Teh | offaen MY
rfiTeh oFTd &, o Ueh o<l o @1 [

T T T e o

3SR o ferw - 2;??'1'—! ST e -
SIS S T G AR 4 AT (STl SR TEesE
WHTFES) A 2

e I 2:1 ¥ B 2

- o I Feell o qUieh STl hT
WIS ardd | 3T o |ge H ‘feer a1 =1 frem’
21 TE wamEn T fer sEu[ & e geE %
ged # B1 N-gd® & wd # uRgel @ 1811 H
ARSI o §W &1 T8I

1.5.5 3TMERTgr <t fam
T 1811 H F@EFMR A SEdfaq
foren for ToM a9 SR <@ W g
T o T e o ST w5
e 99 B Ifeul STErs A
AT R YUt o oiE SfaR i
RS T, S A A § 99 o
T 81 I B TReH SR S

(1776-1856)

HEEISE R S o315~ SN | F A M i ATTHAT T AN W, A TS FHT Fohdl
2g 16¢ 18¢ 2 o STESiSH o T ST 3R STeRiSH 1 Tk SAEdH
TGS + ST TGS WHHIRE oy H He S ST o 3 ST 39 ¥ o sierim
28 32¢ 34g e o & s 21 ot 1.9 W e A fp v
+ S + BE" | - BN L
nt B/ Bice o Wi
TESNE 1 EERICT) it & SerETey R
1 AT R UREE | EaA 2 A

T 1.9 eESioF & g ST SIS & U FaT o WY I $ek 5T & {1 SFdT T 8
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fesd o arupell 1 Wen M B Odd § s 3
T GRS hi S ST i TG HHHI i

g erEgeH 3R 3fierdieH 1 f5-Am A
S S @t ®, @ S fRu e afons) s wHeE
HTHRT SEM 81 W ST GHT TTeed 3R &¢ 3 @
1 98 Ta o1 foh Wb SI9 TR 39E W WY e @l
Tohd 1R BESSH 1 SAfedieH o < TR ot 21
Sufeerd & B Wehd| AT 1 W Wi
(JoumaldePhysiqueﬁ) Wﬁ'ﬁ@%lﬂﬁ%ﬁéﬁ‘
9% off 9 Ud w1 9gd agal el Hal

T 50 I °oF aR (T 1860 H) A
() | WA foiM W Yo Saiwy g e
Ed g, M S Tl | Gorsral I Tonl SEH
W EreT SRl < -3 W =R 9qd &
9 STEMTR o % % T W g

1.6 BTee okt uTHTo] fagia
BT %o o SIS a9 UM,
5= Qfﬂ:ﬁﬂ (atomos) N%ﬁﬂ
‘Ifaea’ el STl o, g aH
TH o four &1 S W
eIt fenfshed (460-370 BO)
o T g8, T S WA SR
(fS=i SR fawi =t <=1 f&am)
&* FoEey 30 W R 9 four
foan S e
T 1808 H Tleed 7 THEH-SRIEA i Th T5
Tgfd (A New System of Chemical Philosophy)
JRIRTd 1, T S fr=fafea 9o yeafad fau—
(F) o4 AfGIRT TCAS & &4 2
(@) fordt KU gu a3 o A+ RAV[S & TH T0H
oI dfed Tk w9H e e €)1 fafie
Tl o T FoEE | fae g g
(1) TH W Afew T o wApst o e g
o e 9§ Aifies o9 2
(&) At stfafsransti § TwEY] qIeared e
2| TRt stfafwmet § 7 @ 3% S
Hohdl ®, 7 T2 a1 S Fehal 2
Tleed o 39 fagia § qaafe gase o fHadi
1 A HI S Gehl| FEq @Y T S o

S gleed
(1776-1884)
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fom #1 e 9w S GRl | AR WHR h
TISH oF HRO 9t T Fa1 Geh1l {9t 915 ° et

STFTeRT 3 == F

1.7 UTHTUY geUTT 3T 3Mfuaeh
IR

wRAEE S et W uRfed B o gveEd o1 e

gz sfad e foh W] gormE iR enfiaw

T ¥ T F I 2

1.7.1 QIAU] gHHTT

TH] TAM, oA fohe T 1 2\ araa o
agd U el ¥, iR TLHIT] 3T B Bl 21 ST
HEI-GE Y] FHAM A1d HE h1 SGAR IRl
(S8 FoUF TagAMAfa) TR I SUers 1 g
ST YES SAE T R, Seiwel vt § Awifen U
TIHTY] R AN GE oF WIUE Y €9 § fHuiia
F Fhd A1 TEGINM WA Hi TIY TRl BH H
FHRU WS 9 W 1 FoEaH (T fodt ok oF)
fea T SR At weft qxel o IS % e
39k WUe T T, WY WA FAAE I AdHH
TS wEA-12 W W SuIRd 1 38 G 1961 |
Teligpd fohan T FET hra-12 1 Tk GHEE €,
58 1209 Frefyd foren ST € 30 12 TRA0-gemM
A% (atomic mass unit-amu) HH & T %I
SMehT Tt TN o6 TLATVR oF TAHH 39 T AT
THeh Te ST ST €1 Teh WHTY] SeFHM T i Th

FIEA-12 THY o FEEH ok éé’ﬂm%mﬁ

gttt femen S €1 3R 1 amu = 1.66056 X 10%4g
BIESISH o Tsh U] 1 FFHN

= 1.6736 X 10%g
3: amu % &I H BEGISH TWAIY] T FHHAN

1.6736 X10'g
~1.66056 X107 g

=1.0078u
=1.0080u
T YRR, SATRASH ~16(160) TTHIY] KT FHHMH
15.995 amu &I
AShel amu & I T u 1 T4 T3 ST 2,
9 ‘“Tahiehd g’ (unified mass) Fal Sl 2
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& &9 OIS o Tt TXETY] Sl Rl JAN
F T, Al I H g1 G THIY] SHEET 1 ST
Fd B, o gl = foman s @ 21

1.7.2 3fEd UIWU] geamm

YFfd § 3 I Tk 9 31feeh guenfishi o &9 o
U S0 §1 SE B9 T GHER] i Iuftfd &R
ITeR! AT STgedd (Ufaed-SqeTeed) i e |
T@d €, il foret o o1 Siea TRATY] S qienterd
fFar S gwdl B IO & fAU wEA o dF
TEETeR Bl €, Fent amifarn sTgedand SN geme

TH GRON § Seh WA S MY € -
TR amuferes TTHTU]
A (%) THEH (u)
120 98.892 12
B0 1.108 13.00335
£76 2x1071° 14.00317

IR U MU Afmel ¥ e w1 SEd TRH
T 39 YR W ERT—

Ared TRATY] KA

= (0.98892) (12 1) + (0.01108) X (13.00335 1)

+(2 X 1019 (14.003.17 u) = 12.011 u

Tl YhR, 3 al & forg off sfed W
ToAM iehierd Tt ST Hehd &1 el oh! 3TTerd |Rof
# fafy= Tt o fau e e o] sedm 39 aw
o 3T TH] FHEE B
1.7.3 3TTUgeh SHUT

fordll o1u] w1 smfvereh goAM I 3ufterd fafa=
el o TCATY] SSHHT 1 AN Bldl B1 3H Wedsh v
& RE] FHH SR Sufted W[ i G o
U o IR gRI W feha ST Gehdl 1 ST
faw - A9m (e ©h e ] 3R =R RS
] U i €) 1 SMfUae %o T YR
e R ST Eehd 8-
HIA (CH,) 1 31fvde g

=(12.011u) +4 (1.008 u) = 16.043 u
36 YR, S (H,0) 1 371fUelh SoaHM =

2 X TIESISH 1 T THM + 1 X 3ifadisT

T A SHH

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

A fagm

SETEIUT 1.1
T (CoH,04) 310 W1 afifUersh FHM
qfierferd kil

'

T (CoH,,0,) 1 SAfUeh MM =
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-gAAN
F9 TR (S - Hifead FaNEe) o Sl Uk
THISA o ®Y H U] 3T W IURd 7@l el U™
AR H eces (T 3TeF) 3T RO (FANEE
) Y1 Fafaria S fo 1.10 % TR =afen
®d 2| TE WM 21 9 ? o difeaw g | .
Hifem oM B: FeNEe EA 4 o @ @ okt
FANEE A B Hiteaw A 9 R @ 2

fag 1.10 gifeaw FakiEe & Na® ik Cl el &t
FrarEey

T YR, G (S — NaCl) 1 TR G-SeFHH
IRenferd & o forg feran S €, 7 R ernfvess
TEUH o Uieed o fau, Fifes 3/ swewen o
difesm FoRge § o1 Iufed & T g1 ow:
Hifeam FAaRES &1 T FHTH =
Hifsam 1 TA] THAM + FANH T THY] FHAH

=23.0u+35.5u=585u



WA faTm # $8 ga STaRemd

1.8 HIT-Hehed T 31X e’ geH=
THIY] SR U] AHR § Fedd B B ©, W TR
g1} FT 9gd A A H oAl IR T 9ga AUH
Bl 81 TA St Heme % WY %W % & fag
GfauTsiTer URHATOT o Tsh WISk 1 SAEehal gl 2

59 7R &7 12 Twget o fau ‘uw <=4, 20
el o fau ‘T @R’ (Score, THSH) 3R 144
ﬂﬁ%ﬁ@‘@o‘m’g’ (gross)WWW%,Sﬁ
YRR AfEd T W HON (Y- TRamEt, STupe,
FUI, geiael onfg) & i o faw dia &1 ST
feran s 21

SI HRT | Al (Hehd— mol) i fwdr ggref
H AR e HE oh fAU WA STUR W H
wftnfea feran T e

fordt arel w1 Tw HiA SWHR! 9E HTAT
HTEA-12 AUEATHS o 3 12g (AT 0.012
kg ) W wTuTUe wt W@ gidt 1 9l 9% e
3 F o 7 fF frdt geef o w Wia o o
T a9 TaE B, 9 & 9% HiE ot garef g
9 9& o Wl Ui o fau &EE -12 W/
1 S, SHAM TFRTATd g0 Jra fean @,
fSTEeRT AM 1.992648 X 10-2g U< g7l H1EA o
| Al 1 SAM 12 g Bidl €, 37d: hieid o 1 A
T WRAVET H1 F@ 3 YRR A -

12g /mol*? C

1.992648 X10 Pg/2C 14

=6.0221367 X 10> TE] Yfq Hid
| A H HU kI W T Hew Ul ¢ fF 39 T
T A ST Geohd e man, fd (it smems
& T H) ‘smanmsy ferier’ atgEm ‘emarmgr
He' #ed € o N, 9 oI i 2

TH G o 9 IR hl ST HE o6 fag
T TH H G HT YA FRT fom1 1 At @t v
o Y 34 YR g -

6 022 136 700 00 00 00 00 00 00 00
31: forelt ogrel & 1 W@ § T Qe 9@ &
SER HUT (TATY, 7] 31 e 7 HUT) B 37q: g
I g THhd ¢ T
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1 TS BIESISH T = 6.022 X 102 B ISH TRHTY]
] T STA-3T7] = 6.022 X 102 Fel-37]
| 9 Gifesm FNEs = Aifedd FARES &t
6.022 X 10% g3 1Al
fo= 1.11 ® fafa= 9=ef o6 1 W@ 1 S

™ R

faT 1.11 fafi= wsref &1 T gl

e Sl IR & oh 9K fRdr 9=ed @
3Gk FIHI oF Th A oh SIAM & AEHEN € T
foman < wha 71 TRt wate o wes Wit o W
e FAUM hl IURT “WIeW FoIdM’ hed Bl

M H =R o) ST G&AHsh €9 9 T
SHAE / Nfvash MM / A FAUH oh aXeR
T 2l

37d: Sel 1 Ao’ $ME = 18.02 g mol!

Hfead FANEE I AR FF9H = 58.5 g mol!

1.9 Uia9Ta-wge

vt % &9 forelt TR o Iufeer@ &N &1 wEm o
IR T W@ 9, WY HE IR R A A frdht
forgt e o UfeTd o1 STHehRI 1 STEvaehdl gl €|
M ST for Mokt whiE S7aTa =1 = Aifites o
1 39 B 78 I RN T gHeR g A © A1 56k
Th HH-HH G € IR 9 fhg orqua ¥ sufeerd 22
T AR o fow ot 39 S § U8 gar o o
g foerdt & fof 9o e 7w T o qeelt # ae
yfae B, S 95 T H g wifEw) S vl 6 5
affehgl o Ty § o8 S o e firerd € fo
f&an = T s © A A
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3T, ST (H,0) T STV T 0 9| <IfF
I ¥ TEESH SR SRS SUrer Bl §, 31 37 aw
1 GTASIa-G5e 39 YehR URehferd fohan ST Hehdl B
fordt T &1 SEEE gfaeE
7Aifi § W q H FSEE x 100
) it w1 Hier ZeHH
A 1 HIGR S =18.02 ¢

_2x1.008

18.02
=11.18

5 _16.00
SIS T FoTHH FIRE = 70700

=88.79

AEY, Tk 3R I o WA H e,
BIEGISH 3R 3tfeRdis o1 S gfaerd fere 872

AT 1 3Tfvesh ¥ = C,H,OH

TR T HeR MM = (2X12.01+

6x1.008+16.00)g =46.068g

24.02g
S S 100 = 52.14%
ERSabL 16.068 | °

TISSISH 1 T Ffawrd
_6.048g
" 46.068g
AT 1 ST gfav
15.9994¢
" 46.068g
SEHM-HfA9d o UREerl Sl GHeH & 9% o
7Y I 3¢ T ufaera-eed siiesl 9 F1 SR
I T ST Hehd B

1.9.1 gerrurdt g3 3R nfuoaes 9
AT G ferdit Sifiter  suftea T wwamogsit
% AW YU GEA-IUI Rl oTed el ¥,
Stafen anfuaes g7 fret =ifier o o1y & Suftem
fafa= ysR o wHURn W WEl Wenm @i
T R

I fereht =Aifies o Sufter Guft a1 godH-
gfeerd 0 8, @ 3Gh1 Fengardt 7 Fuifa foran sn
Tkl 21 A HieR 99 1 &, @ gt g3 9
e G T feRan S Tkl ©1 37 RO i ST
1.2 % gRI gwfar T g

X100

TESISH 1 FHEM gfawa

X100

X100=13.13%

X100=34.728%

A fagm

ISEIT 1.2
T Afes § 4.07% BESSH, 24.27% Hia
3R 71.65% FAXA B SHehT Hiek o9 98.96g
21 3T gAM g IR enfvaes g 4 B2
&'

TRUT-1 gIUE-Uia9ra sl WH ¥ uRafda
T Hih TR U SoAAH-Fiv ST R,
3q: 100 g AfTH HI AMFR URheH Hl
faurereh B 39 YR, S KT 7Y Fifits o
100 g 9fasel § 4.07 g TRSISH, 24.27 g HTaA
71.65 g AR Sufeerd 21

TRUT-2 Udeh dvd okl Wiell ol H&m o
uftafda s

W U qcdl o FAAH! Rl HALT: 31 dl oh
RAN-geHH 9 fawfsa wifaw s difrs §
IUTEd =IZeh! o Hicll 1 FE© I & St 2

4.07

TS o Hich &l 9@ = 1.008gg =4.04

, . 24.27g
HTEA ok Hiel St G = 12.01g 2.021

. . 71.65g
FARA = =2.021

% Al 1 qE 35.453¢ 0

TRUT-3 HUT U Yedeh AT W& ahl 370 o
A Bt GE@n 9 faurfsa we

JfF 2.021 T99 BT WA T, oW: 2.021 ¥
faMSH FE W H: C:ClHF AT 2:1: 1 A9
e 2T 2

g 3 ouE gul HeAd 7 ), @ 3% SugE
TR © T[ON ek Ui Genstl § gRafda fehan
S Hehal B

TRUT-4 At aval oF Heha fer@ert huvm:
T U Gl i SHeR WY STt
TergaTdt 97 fafew

d: SR feu U AfiR 1 g g3
CH,Cl ®I
TRUT-5 3TfUaes g7 forar




WA faTm # $8 ga STaRemd

(%) Faud ¥ semE fuifa & o fag
Tt §F § Iufkerd Feft wHTost oh uEr]
SEAM! T AN A

CH, C1 % fau, qamqurd ¥ 58

=12.01 + (2 X1.008) + 35.453 =49.48¢g
(@) AR THE 1 JAdd 9 590 |
famfsa sifsm)

HIeR FeHM

98.96g
T T T = 19 g5 = 2" )

(1) JATIATH 3 Sl SR I n § T[OM FH TV
Tfvge T W B T

eAadt g5 CH,Cl 3R n =2 2l
37d: enfvas g C,H,Cl, T

1.10 Eigfemarder 3iv
wEisfmrardiicer uitere
‘wisfradel’ T We IR - w=ifEaE’
(stoicheion), TSTEeRT OB CH % 3R f@;ﬁ (metron),
T a1l ‘w2, 9 faese o R1oem:
‘RrefRame o idia TEEtes sifafsran o stfafsheent
AN IAEl o FEEE (A HH-HW A=GH)
Yiehers 3Tl 81 98 WHeH § Yed o ford Tt
sfafren o et eifafeas =1 feat o &t
STEYHh BRI A1 fordT STIE W BT, I8 &1 of foh
et & T woEte sifafwen & wqfea Tt
GO ¥ 1 SRR YT et ¢l S, WA o
T R fa=R &3 39 sAfufsran o forg dgfera e

39 YHN © -
CH, (g) + 20,(g) » CO,(g) + 2H,0(g)

el NI SR SrEetiadier = ‘ eifufwas’ =@
AT FeT a1 & SN FHTelA SEsAfFEe qe1 S
1 ‘IR’ HEd B A AT TR swie sttt
& woft sl o seae A ¥ sl o vk i
% 9% HISH H g &R hi fa@s = fhan S
21 3 YR, S SR ot o foaw HEe: (s) 3R (1)
fo@ s 2
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0, 3R H,0 o foIu 7ourish 2 o1 ' wislepamiifesn
Tl el STl 81 3 ¥ehR CH, 3R CO, 3ri & forg
T T 1 B A ol AR W 9 o @ A T o
SURdl Y WA (A Tl ) H e H €

31d: SW I TE AfhA o TR
e CH,(g) & T&H A O,(g) ok 2 Al o @A

afufspan #teh Th "l CO,(g) 3R 2 e

H,0(g) 3l @l
e CH,(g) %1 TF 37 O,(g) 7 < I YA

T TfafsRan # CO, (g) T TH 7] 3R

H,O (g) & & 319 31 2l
e 22.7LCH, (g), 45.4L O, (g) = W affeman

EN 22.7L CO, (g) 3N 45.4L H,O (g) It B
e 16gCH,(@, 2 x 328 0, (g) = W Af4fsran

FIH 44g CO, (g) 3R 2x18g H,0(g) It

21 3 gl o MR W Ry W e

TH-TR § 38 YR ufEfda feran S gehan @ -

A

—— =¥
ST

AT 1.3

16 g B¥F o g4 @ W S HI HAET A
IR T H it

'A

A9 o T h1 Hferd THIHTT 39 TR © -
CH,(g) + 20,(g) — CO,(g)+2H,0(g)

@) 16gCH, T Hicd o R B

(i) ¥R ST 7T weheor 9 1 91A CH,(g) ¥
H,O(g) o 2 Hidl 91l B 2|

2 Wi H,0=2x(2+16)g =2x18g = 36¢g
18gH,0O -1

H,0 = 18gH,0 = ——2-2=_ _
LR e &0 T Ee 10

18g H,O
. H,Ox —5-"2" _9 4x18g H,0
ad: 2 A He | W H,0 g H,

= 36g H,0
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3T 1.4
T o foad Hiell oh 381 ¥ 229 CO,(g) I
1 S 2
[

TEEE FHHI & STER -
CH, (g) + 20,(g) - CO,(g) + 2H,0(g)
16gCH, (g) ¥ 449CO,(g) I Bl B
(-+ 1 9=t CH,(g) ® 1 91 CO,(g) Wl BRit ©)
CO,(g) o Hicl i qea
191 CO
- 229 CO (a2 O(’gg))
= 0.5 Hid CO,(g)
3@: 0.5 A CH,(g) % <81 § 0.5 9
CO,(g) 9= TRt a1 0.5 A CH,(g) ¥

229 CO,(g) 9= B

1.10.1 Hrata TRt

Fs aR AffRaretl # Tgfaa T % SITER
SATERTF AR I AT Sufeerd T8t st T
feorfoal o wer tfufsras TR &t oTden Aferewar H
Sufeerd gidr &1 S Af9fshaes &9 Aen | Suferd g
2, o8 P N 9 T B Sl ¢ S 91 SN S
sifaferan &1 B, 9o 8 SR Af9fhasw &1 fohat
&1 A Sufeerd 1 o S stfafeaess 9ee wET e
2, 98 I HT A 1 i w1 21 gHiAY 39
‘dria et (limiting reagent) #8d 2
WisforaHifge TG Hid 999 I8 a1 24F | @l
=T |

3T 1.5

50.00 kg N,(g) 3R 10.00 kg H,,(g) I NH,(g)
A o fore fafem feren sman 21 9T NH,(g)
1 °EN T Gehed sitew) 39 feufaat o
NH,39eH o fag dmrg stfafsas =t
EElIE LY

ECIE M CRIE

&

T < T srfaferan & fow wfera a3

TR & — N,(g)+ 3H,(g) = 2NH,(g)

el 1 afRehe

NQ(g)éﬁ HieAl st &

1000gN, 1 A
IikgN, = 28.0gN,

- 17.86x10° |
H,(g) o Wicl i §e

1000gH, 194 H,
lkgH, 2.016gH,
=4.96x10° HiA
S I U e % STgER, Afafwa & 1
A N,(g) o T 3 #id H,(g) 1 STaedehdl
eI B1 37d: 17.86 X 107t o fow srewas
H,(g) % Wil &1 & = 17.86 X 10°AA

= 50.0kg N, x

= 10.00kg H, x

N3 A H,(g)
° 1H® N,(g)
=5.36 X 10° 914 H,(g)
W HAA 4.96 X 10°HA H,(g) ST T
T: T H,(g) Tid sifshisr 1 oTa:
NH,(g) a1 3Ucis8 H,(g) S AN
(4.96 X 10°4d) & & I gt
<k 3 T H,(g) ¥ 2 T NH,(g) ST
B €, 3Td: 4.96 X 10°HiA

2 T NH, (g)
H Xx— - ~ "3
2(9) 3 T N,(g)

TH TR 3.30 X 10° 6 NH,(g) 91 Bt A<
W UM (g) | uRafdd &% 81, @ 39 TR fma
ST - 1 /i NH, (g) = 17.0 g NH, (g)
17.0 gNH,(g)
1 W& NH,(g)
= 3.30X10° X17(g)NH,(g)

= 5.61% 0,g NH,

= 56.1kg NH,(g)

= 3.30 X 10°Hi& NH,,(g)

3.30 X 10° i@ NH;(g) X




WA foe * F g SEERemg 21

TR HRTOT Hqferd R

AN W & FREMER, Wgfad TomEfTe aHiwo o 3Hl SR Y a o RISt i §e WHE gl
21 g TR FHR0T S SR Jei-Tsia | Hqfeid TRT 1 Wehd €1 T, €W P el SR A i
HAM T ST o WY SRS =1 HL i Afuferansti | fo=m w3 -
4Fe(s) + 30, () — 2Fe,0,(s) () Hfera THishwo
2Mg(s) + O,(g) > 2MgO(s) (@) Hdferd gHieR
P,(s) + O,(g) — P,0,,(s) (1) FEdfad FHiRo

FHIHTT (F) SN (W) Hqferd €, Fifr THiwon °§ R o <1 SR Hafua o1 iR Sitefer % s
1 & A €, W FHR (1) Fferd e €, i THH BIOhRE o ] dl Hqferd €, W SiesH
o TRATET T T TR o I AR T TE 21 39 Tferd e o T TR § o1 SR SAeieE o 6
T 5 9 TN HE W E GHIH Hl IE AR S o WAV F G Fgfad e -
P,(s)+50,(g) — P,0,,(s) Hqferd FHIRII
T, &1 BH WA, C,H, o T8 W fa=r | 30 wHieor %1 frafafad wai & Hqfea fean o1 e € -
ug 1. SAfaferahl 3R SRl & Tel g fafew) gel 9iiq e ffediem sifafewas 2 iR e eesfiaaEe qu
WW%
C,H,(g) + 0,(g) - CO,(g) + H,0(l) 3THqferd THishIor
g 2. C WA i GEA Hqferd s : dien afufsmaen § o ¢ WA €, sufae <€ 3R 6 CO, ST
1 B AT €
C,Hy(g) + 0,(g) — 3CO,(g) + H,0()
Ug 3. H WHREH ®1 §E Hqferd w1 ; o1 3R sifufehashl | o118 H WA €, Sl o ¥ 10§} H WA
21 ZHfT <€ IR H o 8 TWHII[S o foT Sidl o =R #19] B WieT —
C,H,(g) + 0,(g) — 3CO,(g) + 4H,0 (1)
Ug 4, O WS %1 H&N TIfad & : TE AR IH 3ifadsH AV (3x2=6,CO, H T 4x 1=4 5 H)
37q: TW ATeRdsH TEvEt o faw 9w O, STvsti &1 sTawHshar gl
C,Hy(g) +50,(g) — 3CO,(g) + 4H,0(1)
g 5. Wig w TR ifon wefierl & i qw o et w1 e Hqfd © 0 gt § 9 S 3 e
T, § EEGISH WA AR 10 AT TRa] €

T goft TR, ford geft sifufsmasht qon Scarel o fore w'Y gA 1 SUE g e, qferd fRa S wehdr #1 enen
& @ for gt Tgferd e o forg sifafemaen 3ik Sl & i ® aeish (subscript) & s&al ST Hehdl

1.10.2 faor=mt & srfafemard T, 379 9 aR § faER 9 9|
AN § atferenier srfafwand faera W @ Sl €1 1. gemu-uta

3q: T8 S Fewe ol B R S b W oo oy frfrfeg wew g 9@ e ST S—
% &9 § IR BT §, a9 ITHT WA fRE UER

I 1 S 21 fordt foerm w1 gigar @ sEek fu J%'éq?ﬂ;{ X100

T ﬁ ﬁ Wﬁaﬁw i—_: F( ﬁ mﬁ [T bl SSHHMA

H H S TR § - 2. HIeT-3797

L. SO - SR A S-SR v/ %6) T ot ferdt ween & Hiell @t e iR forer

RIS % Hielt F FeT AT F AW G T AR B

2.
3. Hiewd . .
o A fordt 9 B A IR Eq
) e A e BH gorr ® iR el
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T HH @ n, 3R n, 7, A SHF HSA S 77 THR
=R Ry S -
A T A3
B AS Al H FEn _ n,
faema & 9l &1 e n, +ng
B &1 HIa-379

_ B®HCA R A n,
foc@ & Hiell ! & n, +n,
IS 1.6

forelt arel A SF 2g &1 18g 5 H fHATRY T
foretam ured foran i @1 fae (A) &1 se99m
yfaera uRerfera sifsuy

A
AR SIHAH
A T SHEH Ffawd = %100
fae &1 THH
- 28 4100=-22 x100=10%
2g A+18g Sd 20g
3. Hiedr

TJg T AT TIE AP 21 T8 M gR e TR
a1 21 a8 Tt faera &t 1L faorem ® suftea
el i G et B 37

fae=m = A &t gEen

W(M]zﬁww A (L ¥)

UM wifee fF TR e TR wed (SE -
NaOH) &1 1M foe= & 2R 89 369 0.2 M oel
foreTe T T IR o

1 M NaOH &1 & ® fo foaerma & 1L o
1 et NaOH 39feerd 21 0.2 M foreram o forg &9 IL
faer@ & 0.2 A NaOH &1 STEvaehdl gt 31d:
NaOH @ 1M fa@@ @ NaOH &1 0.2 M fae==
T o faT g% 1M NaOH fae@m &1 98 e
1 B e 0.2 M NaOH Sufeerd 81 3R 59 el
BN AIH0T H¥ok 1 L faerm a=mn g e =g
1M NaOH &1 fean smaas foran stg, S99 0.2

Uil NaOH SUfEed 8, 39ehT Uiehed smifdfEd ®9
¥ fan o1 9ol © -

A fagm

IfE 1 LA 1000 mL &G § 1 et Suferd 2,
qd 0.2 Hid IUfked grm—

1000 mL

1 T

37d: 1 M NaOH % 200 mL @& 39H a1
St Taeman S @, aifs emFad 1L 9 aueT 8l
S

T OIS H W G M, X V= M, X V,
off Wi fepan S €, S/el M ae V e Hierdd au
T 21 Tl M,=0.2; V,=1000 mL el M,=1.0; &
At 7 YA H @AV, 3H TR T R S
Hehel &

0.2M X 1000 mL = 1.0M X V,

., _0.2M X 1000 mL
R 1.0M

X 0.2 Al = 200 mL 3IFaT |

=200 mL

2 T fF 200 mL o F& (NaOH) & Hrell
1 WEA 0.2 ot 3R 98 a9 W (1000 mL) ¥
Sat &, e (0.2) W R, iR T heret foeiras
(STet) 1 W giEfda 1 €, 7 fF NaOH w11 @ifehe
faerm 1 Figar &9 8@ T ?

4, AreeTar

W 1 kg faomaes o Suftea faorm & wen =t
& & ®q N ufitwrhva fRar srar #1598 m g}
e T S =

3d: il (m) =

foreta ok Al 1 Femn

faemaes &1 S99 kg |

30T 1.7

NaOH o T® fac@q 1 HioRkdl &1 9ieha
Hifere, iS4 4 g NaOH &1 SIdt &1 g a1 o
faemey g fRen e @, aife faem o
250 mL W<l 2 S|

'
facia & A &1 g&
faerem =1 A (L o)

_ NaOH 1 %M / NaOH 1 HIel SedqMH
- 0.250L

TR Aewar (M) =




WA foe * F g SEERemg

_4g/40g O1FR | oo oo
0.250L _ 0.250L

=04 mol L' =04 M

Tg oH ™ o foadt faoza &1 Jerar a9 ®

(iR ¥ = 1.25 gmL ™)
foe@ § 5@ &1 §=EE = 1250- 175.5
=1074.5g

forera & Hiell &1 we
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R w2, AR s arg ) ik 3 =)

3ITEXUT 1.8

3 M NaCl foe@F &1 5+ 1.25 g ml™ € 3
fIe@e i Hradl 1 IReherd hifed|

& T FEARRTens H Fifed Hgdl <1 forera T
Aferk Az fae@ o TIH @ S 2| st

19 Hieterdn (m)=kgﬁwaﬂw

3 mol

= -279m
1.0745kg

m=3mol L™

Tigd ot faeta &1 ‘Wi fae@’ (Stock solution)

1 L o9&\ 9 NaCl®1 §&H =3 X 58.5 .
Ff wed
=175.5¢
1 L foerm &1 go9mm — 1000% .95 e ® f faema &) dicledar daueE % 9@
- =8 Rafda & e, FfE FIEE a9EE 9 sTawfaa
=220 W@ R
|

@A foM 1 12799 9gd Hewyul €, Fifh g8 Sfio & gft Teqet w1 gafad wd ¢ WE
Tl 1 G, O SR URedHl % aR A e1erEd e &1 9ol usiel 57 g s B €1 9 i sifqen
SR~ 2, 59 IR 19 o ®Y H T S &1 37 1 SFoeeqnsti § Sesh-holl i e 9= gl 21 34
fereenaf o SafenerfiTeh Tured Bid §1 5o i e, Afient SR fagol o w9 o oft affea feran S Wk
2| ferel o H U & YR ok kU1 A T, W URHIUY A1 70T  Hehdl | S X A1 3Afereh awel oh ]
fifyerd ST & Hge B €, A A W e &1 e weg e § 9 S € SR AR SrEar Sufted
3 aared faasmn €

el ferelt wrel o Tureml 1 STemE feRa W1 €, qe IO SAEvash €l Sl €1 [UIH! i AR
e T o fIT A9 1 g SR Al i Stavaehal gt ©, fw afvral i ore feman ST Hek | AaE
1 52 ughaal &, fd s ugfa o el ugf o1 swam foear & foren STl €1 g =Rt 3 QR
fava & wk S usfa 9, ‘s1vgfd’ wed €, # gdU FET w6 # Gedfd SR

<ffep AT o atiehel 1 RerTe T ugdl € oIk s wid 5w 7 o el o wd €, gty
3fishel 1 AN Sk ¥ T 9gd Hewaqul ¢| e fomm o afert o aroa & 10 9 1020 S geand
el &1 ST 3= K B o ToIT AFATieh Heha &1 SUAlT fehan STa1 21 Jeron  @refer afent =i
T 1 SR A=A s e W@ S Gkl | T faveraor @ @ ¢ afvEi w1 wninl i
T Ugfa ¥ g ugfa § ufafda fhan ST gshdr 21 era: aRome i Tk wgfd o Al @ SE gsfd
o HEEh § iEfda fhar ST Hehar 2
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A fagm

fafer= TTAEt w1 SIS TEEtTE S % R % STER B 81 3 Fem R - g s
= fram, fom aruma 1 e, T emua w1 frem, i-ode @ T e fEm SR
JmarTEr St e 3 Tt femt o aRommeeEy ‘giees @t uramy fagia’ wia gen, ees SiER
T F4 & T T B &1 fRH I 1 URHI] geEm Fed o 2c gt (R EE 12u
A o T &) o Wdel oo TR ST 81 SR TR Rl ava ok fotq 9T feRan ST STl SRATY] oA
o€ YY) A il ©, T8 weft weeenfehl o1 wiepfaeh sgeaiel sl oA | W@l W fehen ST weha
21 forft a10p o Sufter fafe= wamUet o TRHETO-geHEL o IR gRI SMfUae SeAHM I fRAT S Tehdl
1 forght AifiTeh 1 S10T-g 3o Sufterd faf= aeall o SoAuM-Uiderd i 3R eMfveeh SeaaM i i
ok YRenferd fehan ST Fehel 21

ot ferma & Sufterd TRATET, STUeti =1 311 Uil 1 T&A 1 ATENET T’ (6.022 x 10%9)
o ®q W e TR ST Tehdl €1 TH WA HI S HON kT ‘] Hied' Hel W el

fafq=r awal 3fiR ikl o TEEte IRedAl s THEfTs Afafmast & &9 § oFe fema S 2|
T GfeTd T (eh THiehv  HTH SHSRT U et 81 foreft faeiy siffsran ® i o ) diedl <
3R ROl 1 T ATTHaT o T o ORI W W HT ST Hehell €| SAEAH ATAlhaehi 3R o4 SRl
1 S ST R igferardiel’ sheaal 81 wigfnaiiize ufeher o fret saas =1 fafyme e =i
W i o foIq 3Teven Affshaehl shi WG =1 g&eh foadra i foran St wehar 21 fiw e foemm o
A | Sufeerd el kT W ki fafu wehR @ yefeia feran S 21 Srevoned — some wfae, He- e,
HieRdl qe e

A

1.1 frefafed & fag der gm0 afiteer sifse—
(i) H,0 (i) CO, (iii) CH,
12 wifesd Hehe (Na,S0,) W Sufterd fafa=1 awal & geamm ufaera &1 aftewer sifs)

1.3 ST o 39 SATFAEE 1 JAA P T1d i, 99 5o 5/ 69.9% 3TEA
3R 30.1% 3fedisH 21

1.4 U hEA SESAFIEE Hi A1 61 IRee hifad| Sd
(i) 1 Hict shTee 1 gaT § ST S @ AR
(ii) 1 e hred hl 16 g Al o Serran S 2

15 Hifead THie (CH,COONa) &1 500 mL, 0.375 HIeR Seftd fofera s o fo 3@eh
o™ S ) Tavashdl BiTit? Hifeaw TEee w1 Hiek $e9HM 82.0245 g mol ™ B

1.6  Wig "Efew 3t o 39 Ufasst o1 At wfa ferer | digar w1 ufenem wifsre, o sge
T WAed 69% € 3R TSEeht ¥ 1.41 g mL Bl

1.7 100 g HIR Tehe (CuSO,) ¥ foha1 IR W feran S Tohel €2

1.8 ST o SIEE 1 SMfUash FF F1d Hitae, FSEH ST a0 stfedisH &1 a9
yfaerd AL 69.9 g T 30.1 g BN

1.9 frfafea sifwel o MuR W e o SiEd THE] SoI0H 1 qehel shifau-
% ipfae STges AR -5
35C1 75.77 34.9 689
7C1 24.23 36.9659
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1.10

1.12

1.13

1.14
1.15

1.16
1.17

1.18

1.19

1.20

1.21

T (C,H,) o o Hell | frefafad 1 aftwed wifse-

(i) hTE WAV o5 Hidl &1 @

(ii) TETESISH A o Hiedl i HEA

(iii) TSA o TUpstl 1 e

Ifg 20g =T (C,, H,, O, ) Tl Tl Fi TG AN | He T ITHRT T 2L 7 ST,

12 7722 11

@ = o 39 faerEa w1 gigar s g

g BeATA 1 ¥ 0.793 kg L' &1, @ 9%k 0.25 M oh 2.5 L foer™ =t 59 o o
forae 3T &1 STavashar giN?

<@ FI Y THE ATFA W O I 9 % ®9 H qReIfd R S 81 €4 # SI
e Ukl A T e 8-

1 Pa=1Nm?2
g THEAA W T H TFAM 1034 g cm? B, A1 Ikl § 376 &1 G il
T 1 SI W 1 22 36 fohd wehR qRefia fepan mar €2
Freafafafea qe-ar1 &1 3ok TNl o T fheam—

g o UTIER
(i) g 10°
(if) ST 10°
(iii) T 10
(iv) fimm 101
v) w= 10

el Rl W AT FA T B2

T S o T FAREH, S oheRer 7, | Teferd Hfad W e Sgue 1 &R
15 ppm (SHH & &9 ) ol

(1) 39 gomE ufaerdar o <wiisu

(i) A % T H FARBH HI Helerdl Fq Sl

freferfian 1 Smi weee o fafa—

(i) 0.0048 (ii) 234,000 (iii) 8008 (iv) 500.0 (v) 6.0012
foreiferfia o i SR H Hea SaE

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

(v) 500.00 (vi) 2.0034

foreferfian 1 €19 Aein s aF TRl HT

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

(%) T SRS IR SEstaisT sfufwra g fa= i s 2, @ Frefafed
sAfe 9 B -
EISH HT ST SIS T S

(i) l4¢g 16¢g
(ii) l4g 32¢g
(iii) 28¢g 32¢
(iv) 28¢ 80¢g

A gl e Tt HaH o e fem & ey 82 saRy
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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 & g o &= afte-—

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

IS TR T T 3.00 x 10°m s~ Bl, A 2.00 ns ¥ T fhat g 7 wam?
fdt efafsran A+ B, » AB, ¥ ffafea stfafsean fasmon # Hwia sifyeses, (I
1 B, @) A HIfTE—

(i) A7Th 300 THIY + B & 200 3]

(i) 2 #d A+3HAB

(iii) A3 100 TH] + B e 100 377

(ivy A5HA + B 2.5 HA

(v) A% 2.5Hd +B%F 5HA

STEESSH AR SRS Fefafad THmfTeh THiw o JTER STHIE S 8—
N, (g) + 3H,(g) > 2NH,(g)

(i) 9 2.00 x 10° g SEAEESH 1.00 x 10° g SEEISISH o @il Aafhan il €,
q I ST o FHE 1 Ufehe hifad)

(i) TN T 9 wE AffRas W =m?
(i) A &, 9 FH-91 SHHT THH R BM?

0.5 mol Na,CO, 3R 0.50 M Na,CO, § I 3R &7
Ife STEEESSH 19 & 10 STHa SRaifRsH 19 & 5 oTad & o SArafwa =,
Al Setarsy o fohae a9 B2
frfafed 1 ga Al § qRafdd sifse—
(i) 28.7pm (i) 15.15 pm (iii) 25365 mg
frfafaa 5 9 forad Tet &1 e 99w sifus grft?
(i) 1gAul(s)
(ii) 1 gNa(s)
(iii) 1 g Li(s)
iv) 1gCl (g
Tl o UH Selid faerem ot Hiekd o S, fSEd wHte &1 9e-319 0.040 B
(A o T et &1 e 1 21)
T 12C e T T T (g) H FATE I B2
frfafiaa aferel o S o frdy @igfs 3% gH =few?
0.02856 x 298.15x 0.112
0.5785

(@)
(i) 5x5.364
(iif) 0.0125 +0.7864 +0.0215

A fagm



WA faTm # $8 ga STaRemd

1.32

1.33

1.34

1.35

1.36

Yepfd | STeTed 3171 o HieR SeadH o1 Tl o fore frefafaa aifers o e Tu siismet
T STANT FHifTT—

YT HOEATF WeR geaT Perol
AT 35.96755 mol™! 0.337%
BAr 37.96272 g mol! 0.063%
40Ar 39.9624 g mol™! 99.600%
frfafad 9 9 g&® & TEpst o 9@ 9| S
(i) 52T Ar (ii) 52 u He (ili) 52 g He

Tk dfeet SuF T ohoel e 3R BIEEeH SURd €1 $Hoh T shi e W SATedierH
Y S W 3.38 g e SRATRES, 0.690 g el o e 3R hiE Seag el S|
79 119 % 10.0L (STP W HIfUd) 3R 1 ¥R 11.69 g Tl T THoh —

() e g

(i) 3T9] FFAM 3R

(iii) TGS 1 TUAT RIS

CaCO, Sefla HCl % |y frefafea sifafan 2 cacl, $iR co, s 21

CaCO, (s)+2HCI(g) — CaCl, (aq) + CO,(g) + H,O(1)

0.75M HCl & 25 mL & ®1¥ quid: &f9fshan & o faq caCo, &1 fohat Aem
STEvIHAT TRt ?

TR ¥ FAE 1 foRed WIS SRsieEs (MnO,) i S HCl faera o @
srfufsran g1 fefeiaa wefietor o SrqER foar smar 8-

4HCl(aq) + MnO,(s) - 2H,0(1) + MnCl, (aq) + Cl,(g)5.0g HTHISl SEAEES o @1
HC1 & foras o sifafsean s»dr?
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