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HE TATRAGS 1 €oqHE
6.488+1.002=7.490 TN
- 7.49 UTH s WS ¥ 1.002 T 0, ¥ |
1.002
7.49

100mﬁzwm:c;ﬁ- x100

=13.38%
O, i wiera = 13.38%
T WA Oxygen 3 % WA 13.38% & | S Wy wam
T Oxygen %t % W%W% a1 Teaw Waes Fam
i Tog fag Bt ¥

1

®)

©

T fram Aeer SIS X 1803 H fiam qun w=Aiferad 3
weaTrg f= T

T % & oeR, a9 um o Tyt uw A
3tfuas At a1 € 79 Uk 97 F gIWET, S TRl O
?ﬁﬁaﬂmﬁﬁ!ﬁmmﬁ%ﬁ@wmw

l”

Y Frm Y T 99 gy g o S ¥

CH 0% difa—

WS FeT T AT QY T HTE § SAm R F A g

Adifis COd CO, Ta ed ¥ |
Hftrn co CO,
C 12 g 12g
O 16g 2g

IRE <l ATt § ¢ Y fafeea e [12g] @ Oxygen ¥
16 q 32 g@%ﬂm%@!ﬂ: Ox}'genﬁﬁfﬂﬁmﬁﬁ
1:2 1 T T I § )

Nd0 % it —

T ARSI F ATFHeH a8 § Fa9H F7F 979 Aaans
T S AEEH S (N,0), T SHFTE (NO),
AT TEATHITS (N,05). TEESH TTHAFES (N,0,)

Td 2o Tetiagiss (N,05) % |
A& N0 N0 N03 N0, N,
N 28g Vg 28 28g 28g
O 16g 32 48g g 80g

ST die SaEEE H Nitrogen ¥ iy Amm [28¢],
FHiardierm it fafim s=mm | [16, 32, 48, 64 9 80g] F@
¥ o7a; stterdiom ol Tafvmr omn & v o stqma ¥11:2:3:405
T Y O o9 w1 e wed

H 3R 0 & dfier—
z@mm%mﬂmaw%ﬁﬁﬁﬁw FR

TSI TS 9t |



Hg""l/:’ 02 - H)O
2g  log 13g
H:l +02—) .HzOz
2g 32g Mg
TS % U v e (2g) & i W wic stiwdm
%a&rmam 16@?32%|@!ﬁ6@ﬁ(ﬁm1632
g7 1:2 "{ 6 |
(d) T TER ST (NHy) SR 2o (N,H,) & erem &
AEEr & T gl o Sy daifea 8 Tt TEe e
FF arsil # 3:2 1 W AT # |

39122, Wam%‘aﬁm@m%ﬁﬁﬁm |

42.8% F 27.27% e WA g1 fag wifaa fed

ey U T fram i fag s €
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T TR AERE ST T oft e S gvE ¥
H,:Cly :HCl=1:1:2
() N, T H, &1 Hdm—
N, &1 T S H, % 17 7 ¥ §aHT 37985 NH;, 3 2
T S €
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(To Determine the Atomaticity of Elementary Gases)
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(To Explain Gay Lussac’s Law of Combining Voluines)
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- 12000 TAFT) F T TLATIY TSTHA (relative atomic
masses)f? 3 ﬂﬁ"m?ﬂ ZeAa w1 FRTeT (absclute)
o WA e R S T ok otk ude fafy | I
Tary ST A BTG T w66 - 1024 um AT
TR

W for wa w3 T o i T srgfaurstes @ O
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1. 608 2.m.u, (atomic mass uni) A TR ¢ g1 16 YA
W@mﬁmsW"Z‘mﬁl’uWﬁ
uesw%%uwm%m@mﬁwﬁa _

e ¥ A T U TRAR] TR FEE ¥
. mwmﬁmmﬁqﬁwwmwww<

wmTy e § s E lﬁﬁmmmaﬂw
2.66 x 10WBUWE, mmnwwﬂmoom%:

o S 3 samE F ufiwe w1 oA @R e
S e % 1 9 T R F s w5 uE e
e T

o 3q e H SETTE T (N ,) A | T 6
fferdt gy e e T 3T WA Tk Fert T W g S
6,023 ~ 1083 F1

e oefygn 1903 § 59 TE W OHA RIS AE SR A
ot FF o 1 ¥ N, 5 Sifveaw foan I R | o
Tz TS & B - SISSre R 1 T 9T YR = 1008 UM H
TTESH % N, T

o T e YT ¥ | ATH YTATY W = 4.003 T He
“Wmﬁjwm

o yima wed § it N, & TF I 8 O T F g
AretE (T ) ToAET ATERR & T fRE S e R

. Wmmﬂ%nﬁ%ﬁ%mm@wqﬁaﬁmﬁ
st @ fom 1w ¥ Tes A ety # aw EE
m%mﬁ#rzﬁﬂﬁmw%t

1. mfﬁnﬂsﬁﬁ"wa@ﬁmm%qﬁ
ard Y it wpn ¥ gy e aga oifw €A ¥
for e £ | e A O TEE WAL

3. o T A 1596 ¥ W. Ostwald 510 Sfed v Hie
Malesy & FFamT fira, wfsss a1 91 € 93 (heap ot

plle]
4 T 1967 H e veT WY WA 4 W W SRR S

e %@W‘Fﬁﬂ R

s, T S TR (o) At Tt aea siean diis # 9
e % ToTgesT ZeaTE SR T TTHIY] SRR STerE U
ST] SR AET R |
(m‘a-{i*rrwmrn‘mvﬂaﬁazmm% Foref o 21
o waforg 21 ¥, faa PR C-12 SRt F 12g (W
0.012ke ) ¥ AT At TEET BT B |
() Tt Temedt el el Y are e & Fored IR 22.4L
ST 22400 AR ST B | T HER HAETH FEd §

afre s 7 O Bl T WO SR e SR § )

. qered Y o 2 Tk 1 HE H W T e HEE A € )
3w ¥ fd 1 Hie Na ® T it H5em A9 €O,
¥ el ) wem sraa 1 Aot NH; H FropeH w EHE
e 1 HeT TR (CgH;,04) H ST i e §aM
uil

« TS B R (T, S e o7 ) <t He e
= ¥ Frd C--12 T 3 TTH S GEAH SRt
(mass spectrometer)mmfmw% | C—12 TTHT] A
ZETR 1.992648 x 1023 g ¥ 1 S o U AT AT
e 12g N ¥ | o7 F T T B e w
e

_ 12
T 1.992648x1072
- =6.0221367 * 107 Ty HA :

. T e ) TR HEw W B 1 ST N, EN S
fry S ¥ | S PR et e TN ¥, TR vl e
1 Hrer B O (T, ST0] AL IAEA) T HEAT HAH
'@T!T%, H:

1 Tiret Na & AT Y HE = 6.022 x 107
196 CO, & A0l &1 €& = 6.022 = 102
1 8 H,O F S1psl #Y Hem = 6,022 x 109
1 T NaCl = NaCl 1 6,022 x 1023 G ThTgat
T STSURT T AR iR T 8 FS el 9
(Fonnula)fﬁ"ﬁ'%—
(a) T S i Hiet H Iger -

. q2ie H OE m
e w Te = = n=—
e W] T BIER EEEEE A

(b) FI#T T TR FEHT § SAGerTT-
st o TR ST = Hiet F e x e W Hen
TEHM
(¢) SUFere FIeT HIAT Y WEATUY & W # Sger -
N=nx=Ny
(dy T3 TR UCRTY FHETAT UL it WEAT HI WIS § AL

o W =




1] T srauROT wruE

1.15

<fF 18.0 T H,0 # Sufeera & = 6,023 %1023 &77

' (Importance of Mole Concept) . . ) 3
| 7T H,0 & Swfes €1 :9"231’:0
N, § Ton S 7 R = 6.023x10%°
FA T 9 FH W o 0.05 I H,0 ¥ Sufters g = 22 x 005
. waef w1 v = -
@m‘f N 'ZW ki) R e
we - A\ i A" Fens o Tt s 94,5 felt, it s T AEr we.2231
N, @ wm Her we N, 8w w '{I‘I‘H%H"l"‘fﬂ"ﬂ’ﬂ T El‘l?-[ﬂ;ﬁl
X w o w TA- BO WA ? T T W wee
T Eo _ =TI ﬁamm 0.2231mm.
EEF’ %32{ s 94.5 fagh,
E 5 Js R’ TETHM = RITR ST x 99

TuifiTET fa -

O T % fou guaem  Sufied wn i e 91 w9
¥ | T Tom st o ermpe it wem = (fgm gen
EEAGF/EIET 9HF) * 6.023x1023 | 78T AR EEAHE H
1] feafa & STTHR T TRETVYR 41 UTH ST99R § |

@) ErTE % frm = sy aftae die stavon @ 9w

st ¥ fip Trog oo ofir T W el i o der @it

T (A St 1 & wropell St TEAn) ¥ wearen e

& 1 V o n(n i i A WEA ¥) |

1 % UH FHO F IFGGF (absolute) T T FL THa

T | U5 T AT ] FT HSATH =TTl 1 . AT

U UMY 6,023 ~ 1073

T 2 TR 319] 1 SATIE 919 FE A HieT IFHROT H ST

224
prestom G

(1)

(1v)
® 1 o TF FU W A =

)
FO WETF ITEN G AIE SFTAYR F STEIATH T
Y T B

o T e P

IqN.1 2.2 UTH HIET SEATFABS H ehat HIeT Eii)
BT- CO, TSR = 12 +(2 x 16) = 44
TH SR R fF 1 HIE CO, = 1 TR SAUME = 44 T
aﬁ:44mcozﬁ'3cr&aa%1tha
- 178 CO, H Tafterd g7 1/44
. 22T CO, ¥ Safesd 8 (1/44) x 2.2 =0.05 A
wzmaﬁma@faﬂmwoosm% o Iufterd
AU AT HET HAZH 1A (H=1, 0 =16)
TA- ¥R § 1% H,O 1 STU[9R = 18.0 7
TieT STFYROTEN,

S AFR 3TET = 22.4 T = 22.4 > 1000 faL.AT.
22.4x1000%0.2231
945

2. mqﬁﬁﬁm%w(ﬁammmﬁa)

. |AM 99 3R TE W A i w0 ot suE wufiew
Tire WIS o WHAT e ¢
ie. Van (n =79 % T HF gE)

3. et werd & wufrera o =1 fafred weram = o e
N TFAr R

=529

3T: SR =

T YA FEE A

TRHTY] ST YY) T FEIHA = 1 8

6.0220x10%
4. FIE STFURON 1 IHERT Fonell 719 o T 319] 3 o7
it 7 & far w1 g R

224 .
—— = T (ALALEL W)
6.022<10

T G (Molar Mass)
. ol werd % w A & woEHe ® am o fwa W
o T IHF WIOR FHHA FEET € |
. TTH W H WO GoAAM SEERHE ®9 ° THI
T/ ToHF/ Y T & SIe BT ¢ |
. 374: Na %1 HieT G99 = 23 ¢
S 1 HITR 5599 = 18.02¢
NaCl T AT GTHH = 58 5g
H,S0, 1 HIoR =40 = 98g

. . aammmﬂ'
el s W = '
VWTJNW

37 23. zogﬁaﬂ'ﬂﬁtha‘raﬁm

20g
=0.111 By -
= 180g e

WWWW 180g

SRUT SR SHEH =

gﬁ‘_




;"’_————
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WA WHeTAT ol THHA & T T8 Weas o

TAMA faa@™ &1 97 s1a=mvong
T w&uaMgwrﬂaﬁaﬁm— 1.354 x 1021

124, SRR T (T T, 10 G UG qh vy 28 01K CO, F R co, Tuer € 2

FI AT FA Y fFa qi w71 ?
T— STERTE §& = 6.022 x 1083
10 o *94 @4 31d ¥ 1 Swue §
_6022x10%
Beqy e —tT
6.022 x 10 I = 0000 k|
i 1 o8 § 9EeR W
23 - , .
_6.022x10 sxlmmx 1h ><lda}>< ly -
1000000 ~ 60s 60min 24h  365day

1.91 x 10! years
ITT.25. 200mg CO, & 1021 3T AT HT I W TaH =i Wt
AET F &I |
CO, 1 ST T = 12 +36 =440
200 mg=10.27™H
44 gm CO, H Tufeaa s7psi Y 9&A = 6,022 x 102
0.2 gm CO, & 379y =1 weem gt

_6.022x10%
==
=0.0273 x 10%=2.73 x 102'=2.73x 102
7fg 102! 319 72 fo@ 52 W o g SRl %) e
=173 x 1021 3797
6022x 108 A =1Hm

gﬁ‘_

x 0.2

1.73 x 102! syo1 & x 1,73 x 1021

" 6.022x10%
=0.0028 Wi

341.26. oazmﬁﬁwﬁlﬁ?ﬁaﬁm woes & LT SUTHY Y
BT oo € |

32
E=.O2tﬁﬁf (CH, =1 TR Fsaq™

T— "WE §ed =
= 16g mol 1)
ST I TEA 1 5 § B ® = 6.022 x 103
. 02 FIt § ST WEAT=6.022 x 102 x 02

= 1.2 x 1022399

I41.27. UTEUT § ZRE F0T ( SATRE ) Me 2.68% ( WITR )
Iqfrerd ¥ 1 2.00 U FARITERA | Sufted Mg Tmogait
o G FaEd |

T-  2gm FARINEA H Sfeerd Mg 7 BeqqH =

2'65 x2.0=0054 7

- 6.022 x 1023 Mg AW = 24 T Mg

23
0,054 71 Mg = @ﬁi

=1.354 = 10?1

x 0,054

T— 1 HIE CO, =12+2% 16
=447W
0.1 | CO,=0.1 x 44
=447

30.29. 71.0 T Na, SO, ¥ Iufter Toed TTHIVRN &t W@ar

EIGEE L]
Na,SO, 1 1 HIct = (2 x23)+(1 x32)+(4 % 16)= 142 gm
142 UTH Na, SO, = 1 TET Na, SO,

ga_

] .
71T Nap804 = - %71 =05 T Na, S0,

NayS0, % T3 3wy 3-
1 T Na,SO, o 2 Tiel Na* 8794, 1 Hie1 S 9Ra1] ae1 4
Hier O T -
0.5 TIET Na, SO, H 1 HIet Na~ 3T, 0.5 At S T07o] a1
2 T O A FA |
1 AT AT S ST T T = 6,022 « 1023
1 AIE Na* 39 = 6.022 x 1023 Na™ 3794
0.5\ ST = 0.5 » 6.022 x 1023
=3.011 x 1053 STRATY
2 Hiet O WA =2 % 6,022 » 1623
=12.044 x 1083 O 9T
21.30. 5.75 UMW Wifgaq & Wid T qa Hifad
( WFEa T URHTU] TSI = 23 amu )
TA— 1 A YT = T WA S
' =237
-+ 23 I8 HifeTy = 1 Ot wifeay

5.75
. 5.75 TTH difeww-=

=0.25th?-r
3213 1. A ALAT. T O Fordt T 36 94.5 m1 S T T991H
0.2231 UM & A 9 T 3R A wHifaw)
= 02231 gm
woRE 94.5 mi
TR 3T = 22.4 ©1e = 22400mL
TER TS = HoR 3T x =596
22.4x1000x0.2231
- 945 -
Iq32. TA WS T e 13.6 TTW UHL 2§ | Tk wiex ag o
Wit o fehem B Suftea g ?
TH— T TSI = T X SAEH
=13.6 x 1000
= 13600 W

TA- Y W =

=529=53



uﬁaﬁa#@r |

THT F1 Ta9E A

- TEHLT T UTR GTATY TS
13600
= - 08
3I41.33, 20 UTH HIFEH HEIE (CaCO4) H Iufie WAt
AT AT HT |
TA-  CaCO, T HER 29 = 40+ 12+ 48 = 100
100 T CaCOy = 6.022 x 1023 377

6.022 %107
100
= 12,044 < 1022 377
CaCO; % 1 9] ® IV, WM I W& = 50
12.044 x 1022 319] & Sufeeg 79M ot e
=50 % 12,044 x 1022
=6.02 x 1024
34134, W T M ok Udh TS ST ZEWT 3,15 x 10- 3700
1 FHRT TOATO] ZETT T ERT ? W O M
T?
BA— T UTHIY] SSHEH
=6.022 x 102 qHTvpe| 1 Team
=6022 %108 x3.15x103
=6.022 %3.15
= 18.9693 T
37: T URISTHIA €1 =R | 7
J1.35. 1 TieT 9 § Iufierd ruped &t W I  Hifag

20 ¥ CaCO; = x 20

Eﬂ‘_

TA-—- THE T A TETE =8 % 32

=256 T
S ®1 zEme am

70 T % e - Sy 1 HER T

1071

256

=0418 W@

IQ1.37. 100gm ATSAH AT 100gm ATE 9= § Iufeer

THTUTAT 1 TAT HITAC ae Farey foap fewadf e
QU] 3iferen ¥ 1 1 T 3t Mt aaEw

(i) 100 gm Na H TRamyad =6} mror
100 gm

L
23gm mol ™!

M

=—"mol

23

0
Na TRH9] = >3 T % 6.022 x 1023 77ATe At

= 2,62 » 10249z
(i) 100 gm Fe T quamoysii =i o0
__ 100gm

56 gm mol™

HXNO:

m
n=-—

M

= —rmol

56

100
Fe WA =n x Ng= = T % 6.022 x 1023 YA W
= 1.075 x 10?9977y
EHT el W gufierd wrame %1 e
(2.62 x 10¥* - 1.075 x 107H=1.54 « 1024

W E A o T AULFRT S T AT bl Ufenferd
HIfTT I (FA HTIAA = 1gem™ )
A 1L = 1000 mL
1000 mL S 1 S99 = 3T x TG
=1000mL = 1g mL!
=1000g

-

1000
18

m

1000 UTH <1 ® 39, HiF §8&Hl= — =

T, = 55,55 O/

3?33&35%'9'(&1'[}\1 =nx* Ny
=3555x6,022 % 10
=3.345 % 10%° 379
W Y] F STA T TOAT

CEIHM = FETT x =T

HETA =18 mL

6.022 x 1023 HBT GRT B 1747 AHTH = [8cm?

1 SRR AT AR B
o T 6.022x10%

3E1.36. 107.1 TH T4h H 30 f&hd~ A1 Sufeq e €7
( 7T T STUTHH S AAT YTHTU] S0 = 32u )

=3x10 B en’

ﬁﬁmwmwmmm 1oo~mrﬁmﬁ%|
Tt wres H ety ) e wfeua Rt oo it witea
s1dd ¥ T Fifher & 100g & 59 ot F Forad u sufeaa
T AT 3 ol whawm dweq frm werr aftefea =@ §1
T =1 55 wie

_ A a w5z

< e R

e _ A ae w zmmm

A o A = et w7

IETOT & Fad &2 (CH,) & FraiA oiit argeism =t wivgwm

HIS T8 3 § | A9 1 WeR geme
=(12.0+4 x 1.008)g

x100

X100

=16032g
9 o w1 F 12 AR TG F 4,032 TUE@ ¥ | oy
12¢
%C = Tgoag ¥

=7485%




118

=2515%

s T 3T IR TSR F O T 1 TR (CgH,40¢)
ot Her geram fereas quis & 180 gmol ' § 3 C,H
FHR O Y wiTw AR T R B R F 180g F HEA
F 72g, TTEITA F 12g 3N HATRISH F 96g S ¥

E0H
o = 1820gg x100 = 409,
v = 1182(;3g><100=6'67%
%0 = 78 100=5333%

180g
T YFR 9 (H,0) H SHEIeH IR atiarier 1 ity
# Ut TeET (C,H;0H) H #EH, TEenm 3R
ST Y Wiaem 910 FEFA E |

31, 38. KC10; 7 39T K, C1 T Oxygen @l ahl % AT
A Bl L
TA— KCIO, 1 HIeR S0 =39 +35.5+48 =122.5

K = % | 329 x100 = 31.83%

=333 1 100=28.97%
1225

-8 x 100 = 39.20%
122.5

C1T % HT

O % HT=

o ot Hifitm 1 gEaT 9, AT F 1 o) H sufem
it T 1 e YU ST ST € |

o faredt iR w1 STOTgS T9] A St Wedew e 3 qrge
o1 AEfoh WA Y Fafvid e ¥

. Wa@mﬁmﬁaﬁﬁwmmww
- QAT S Uil G Fee g |

* IR H0, TRESH TEIIFnEs F1 FUEH § Safeh Jergawt
IIOHEF |

*  TH WEHR CH,COOH Yeitfemr a7vet %1 910G C,H,0, % JiafF

el T CH0 % |

& WHR I 1 UG CH ¥ ST TEmamt g5 CHY |

Tt TR % TOREE O Herraw! 9 o w6 Fre Ty §—
ST = n x YT G

qg n="qOHF T ITIRI AT 1, 2, 3, 4eeverrrenns

I F1 /] GA FAUA

U= e a5 g
* ferelt difier w1 e g T w0 % ford e el
a4
U2 1. wawaw fodt afirs o sofeem @t aeat =1 % Arswet
H TTH T FEHE B 4T 21 ¢ A dfe F

o] & Tufeera a1 omafires S yE B 7
Uz 2. Iudw v ¥ W w4t rifaes demel w ged st
amafarer de w1 9 ¥ ¥ e e wfoondl 1 ey
Tuﬁ‘ﬁ;ﬁ T 1 9T, T TS F qIEay ST
TR
Yg 3. 9% (2) ¥ WIH WAMET % AIUE B AR W T@H
a7 faed €
g 4. JEMUTE Y3 T FH F G T TAFIR I FST9H
A E ¥
T 5. TEF R AN TH9H WA I ¥ |
YT 6. TRF I ¥H n FH A TG FE £
ToR g5
1= g 3 -z
TEH WG T UGS T F € |
STUE = n x ST T

waf wEETE SEEUT e

390, 4. U T AT o TR g W
C,HWOxygenHﬁﬂWﬁmﬁiwaH
T % AT SHUIT: 40% TUT 6.67% WTH g3 1 afg Ak
T W 99T 180 g B df WifiTe HT UM AW
&

Tl Nfirr &1 gergamE g =1y e e §-

T | 7 I [T | s W | YA g
% .|E=ameE| d@e IO .

C |40% (12 %=3.33 i—%_l

H 667% |1 $=6.67 32; 2| CH,0

0 |5333%|16 %d 33 %_1

37a: WP 1 eI g9 CH,0 % |
371: AT o1 IR S TS = 12+ 2+ 16 =30g
it T AR TEE = 180
A 180
" qorpe @ 30g
31a: AT 1 SRR =6 x CHyO = CgH, ;06




341. 5. Tah AR | Na, S, HS Oxygen e SUNGT & 1 39

Al W % WA WU 14.28%, 9.92%, 6.20% ¥
it 1 AU A w1 Fiiren § sufega it
SIS T[] H,0 & ¥ H fem k| g difies
T HA T ST 4fg THehT HieT g 322g BT

&l—
T | T T | TLHIY] SEH | ST R 81 | |LeTas 9] o,
% T

428 o0 | 062,

Na | 1428% 23 — =" T
9.92 0.31

0 22 =031 2]

S [992% | R 2 T
6.2 6.2
-1—:62 —:20

H | 620% | 1 1 531
69.60 435
=435 | a4

O 6960 | 16 7 531

3 FifTe T AT G Na,SHygO4
IR FH AR = 23 €2 +32+20+ 14 x 16
=46+32+20+224=322¢g

Tifirers o1 TR SO = 322 ¢
T, B =3Z2g=1
TR FeEE 322g

1=

TR T ST9EF Na,SHyOpy
foreciia i %1 93 Na,S0,. 16H,0

(Stmchlometry of Chemical Rea&a_r

w=ifHandst wF 1w v § S 9 Wﬁﬁqﬁaﬂw%
‘w=ifeRal’ 9 U shT o1 ee | WA R

w3 59 oA ¥ T ww wqfea vamaf wie 7 am
== a1 Tafisr sfysrrent qar seare] & wea sy, geram,
= Ag) el ¥ g 3 WEeRs 9wy §a e,
3% 78 AR Tl O etrfede wwa €
ifer =T H ferd e STl ) R ihainie uTis
(Stoichometric cocfficients) & & <t F&qa: fFammmEsl @
T % e ) stiierd i E

ot & ® wwmfr sfvfers o wgfea et
THIRLO W F WA W B - w e oew
e semTe @ ¥

32l CHy(g)+205(g) - COx(g) +2H,0(g)

39w stafE § CH, 9 0, forarams wrd # oiiR 211

o} e sTawen § % |

1.
e o H ¥ 1 €O, 9 H,0 fFaee uad # shaw 2

0, 3R H,0 F o o 2 =) wiefEamtzs 1o
FEd ¥ 3 WHR CH, o CO, &M & ford orier 1 ¥
3 Tonw Sl H v & W W I A et
&A1 A1 HE B HE F E FQ@ LA

N STIw Af9fEa § CH,(g) 11 9141 0, (g) F 2 drell
% Wy ATUEFEI FF CO,(g) F 1 H1d 9 HyO(g) F B
e e |

IIOH RIUFFA F ITHT TH 3H YHR W FT IHA §
6 CH, () 1 TF 7 0,(g) & 2 srapsdl & wry stfuferan
FTh CO, (g) 1 TH 379 3 H,0 (g) F < o 2ar i |
IR fufean ¥ 59 59 voR i % 598 ¥ % CH, ()
F 168, 05(g) F 64g F Y ATUTHA L CO,(g) F 44g T

C HO(g) F3eg TR E |

%9 o ® T fordt oft 19 % 1 9191 %1 o989 NTP. ™

224L TR | ‘

[oa: ®d &1 L ® g5em & o9, oa &1 22.4 9 17om
w0 ¥ 1]

¥y wrd ¥ for fedl ot 9 % 1 e =1 gogam e i

. ¥ VMR F el i ¥

[31a: ¥e1 &t g ® 9o & fod, Wt &1 vt % SR
B T R ¥ ]
forelt wenel 3 1 A H sTvpett w1 g e g # e

. FE HE16.022 < 1023

3Td: 9 1 WIS % M W 1 ) ot form v ¥
IYUH U T G99 § 39 THER fom s wwar ¥
CHyg) T203g = (O + ZH)Ogy

19 2 HiE 189 2

16g 2x32g 44z 2x18g
224L 2x224L 224L 2x224L
Ny F 2xN, A NoFY 26N, 379
N, = ST T = 6.022 x 102

T wR stfufiwar-

2802 + Oy = 250y

2 9 1 2 7|

2x64g 32g 2x80g

2x224L 24L 2x22.4L
2XNASTY N3 2xNy 319

T+t sTEe HAE AT SR T (NTP) W ¥ | SRS JUeiey
FFE F R W FH Wit foera moreti # stae-
T TR, TEF-STIER TR TR ST - R H
Wamaﬂmé‘l

TR WY T W & T vl faer wiwman o €
FAUYH 9 ATRHST Y T rer TR S e £ |
TEh 972 &9 31 ygidl w1 (iRl wmyadiie ) % Sha
T A R T R/ A < @ R A S
T A B



T

3. o H yfhet STOSH Ao WA 3 wE M S
Tt/ W enEad forad # |
4. IHF A fargall & SUR T v TR F1 wE R
sfosa aard =1 | 1 T ww ¥
Il‘ype 1 (a) STATT-TSHATT WIS [Mass-Mass Relationship) ]
. TH YR & U § UF SR 31 A90ERT % w1 5o
Tz ¥ = fopelt o weoed =1 g S A

7139, 12.35 g CuCO; %I TH HTA T YN RIW RIFAES
1 2 TR R 2 [ Cu T IRMI9] 260/ = 63.5¢ |
T 39 Afuferan w1 goETs aism TE TEL R

CuCOypy —2>CuO,,; +C0,
1 e 19 1 HE
123.5¢ 7958 H1g

CuCO; T AR G = 63.5+ 12448 123, Sg
CuQ =l AER FETTH = 63.5+ 16= 79 5

THIE FHE & AR,
123.5 g ShIY HTEE T TH T3 T TTH AW TS
=795
793
1.0 g I FTeli~e 1 778 o T WH 9L = 335 ¢
12.35 g FI9X STE2 1 T8 6 W W6 TR SFioane
79.5
. 123
- 33 12, T95¢

34140, 200 fewret 95 uﬁsﬁmq%%u’m (CaCO4) T
TH & O WTH CaO T T {1 o ?
BT— Uq 1 : Y5 S o TR O ToFHH & TN
100 kgCaCog,ﬁ%W?i = 95kg

} 93
200 kg CaCO; ® 35 veTd = X 200 =190kg
Ug 2: CaO F TegHMA Tt 7o
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AN T
LU SN THSTH M1 H00T

| (A) HreRaT (Molarity) |
TF st (1L) foomm o suferm faom & Hefi =+t 9o
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« 9 fdl wrg faeas = oi stfue faemas foen #w ag
foFen st & < faora % Ol § =8 ofteda 72 B #)
ST TR § TR S TR § e ¥ diel @t Sem aee
wd B

. ﬂﬁﬁﬁgﬁﬁwaﬂnﬁmm,aﬁ?mvl%‘raﬁﬁﬁ%
T =Tt faer it Wi M, 3R TEe V, 9 d sHIE
Eﬁm%ﬁaﬂw '

3147, 2,80 KOH zoomﬁmﬁmﬁua%lﬁamaﬁthm
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I 3x+H43x) =10
gl 3x+12-4x =10
gl - =2
=l x =2
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T TR AT ATITT AMEY AAT T AT CO, o 2T
&l M AT A |
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2mL Sl 4mL

T I STE¥aF O, & S19a7 i UM
2mL C,H, % & N.T.P. W &8s O, = 5mL

5
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st a9 W H 29 g 0, < T ¥ S99 0, % 7
T | o7 W el aEi L,
(i) 4gH, W@ E =36g 0

. 36
3gH, AT e = 3=z B0
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4 T H, | I ST

At
4 A

a)l[‘_) ]

i

2 17
;X 4 TS x .
=4333g
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1= ot 8 wemam TRITE, ol HieHal Jd &)
108 (K2C03W3ml HR = 138)
=272 - WITU] WY TRt et =h1 TRy R 9% W € faed 9w
a7 e o1 S A= 2 x CHN : m@m%ﬁaﬁaawwmw&@mw
= CHN, =12) % aEd ymAfFA T A gL
W‘r{-ﬁqﬂ =CHN AU FRe wered =1 319] 9 9% wew € fomd 77 7w
= CH, N #ran & i =9 verd 1 & A FEA T T (C -12)

w.43. wmﬁmﬁsﬁﬂmﬁmgmf%wmﬁmm % aREd W | fora T A 7
A FENES W 3.438 T 3MERA R 6,560 WW geaient Y- et o = Aifs =1 geart R = Hen

FAR ¢ | SR FANIFES HTHATTITA! G A RN T W 7% v e € o R gfe | 3w e v,
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(i) BT

(iv) femr

(v) Y

T

(i) =TSR
(i) &=
(iii) Fm

Preafefiger 7 oA 8 S YOV % T e

BIAIED
10
10°
106
10-»15
10
TNE
10
10
106

10°
10—1 5

(iv) fmm
(v) =

. T 3 ek T T Fen R CHCl; ¥ St aran 1w,

FFE FraTTeh WHST S ¥ | WYHOT BT WY 15 W Ui
frferem (ppm) ( ZHRTTAR ) 4TI
(i) T ST S UTTaa & S W o5 Sl
(ii)mﬁwmﬁmﬁmamﬁw
EE !
(i) T Y wRTeEer = T
15 s W Tafem = o € e ow A & 100 Tm A
FERE o 15 T Syt ¥

T wlorEdr = l?i‘:mm;x]()(}=l,5><10"'1

07T
(ii) ToreTar =t HicTeral 3t WO
s W TR

AT %1 HeR A

e (m) =
fp.m. # faemrs & gedue

w. 15.

®

(b)i)

()

(i)

(1.5 107 /(119 .5 wE Wi H)

100/1000 T

B L 01 L o 21
119.5x0.1

=1.25x10%m
et ) AFer Hernal W &I il ad;
(i) 0.0048 (ii) 234,000 (iii) 8008 (iv) 500.0 (v) 6.0012
()48 * 1073 (i) 2.34 » 10° (iii) 8.008 » 10° (iv) 5.000 = 10?
{(v}6.0012 = 10°

. fore A e wel e 3 ¥ 2

(i) 0.0025 (i) 208 (i) 5005 (iv) 126,000 (v) 500.0 () 2.0034

(1) 2 (i} 3 (i) 4 (iv) 6 (v} 4 (¥} 5

o w1 A AR ofenY W gHfad ST

(i) 34.216 (ii) 10,4107 (iii) 0.04597 (iv) 2808

(i) 34.2 (if) 10.4 (iii) 0.0460 (iv) 281

(a) T =7E SIS 31T =1 ifardier um W afuferan

0 U Tua i T g, o e st um A
I AT ST T THE T ST T g

(i) 14g 16 g

) 14g 32g

{iii) 28¢g 32¢g

@) 28 g 80 g

T U S d Trarafa want & few Fam
WATEA T ?3HTH G AL

o wavdl W i T = gf -

() lkm=_......... MM= ..o, pim

(D lmg=. ... Kg= s ng

(i) 1ML =i L= s dm?

(i) =TT 2 o fafer g 28g TTE e o A
32g, 64 g 32 g SHT80g F B T ¥ | TR ST 2:4:2:5F
W T T gOE ST E

o7 TR TS o s ¥ Fram e e €
1000m y 100om . 10mm

Han = Lanx 1km Im lem
=10 mm
6
Tkem = Hamx mx 1plm
1000m 19
1km
=103 pm
1 mg = 1mgx —~-l——f_g (XE_ kg
1000 mg  1000g
=105 kg _
Img = limgx g ® Ing
=10° ng
ImL = imL = IL
© 1000mL
=10°L



1dm T

tmL = lem® = icm® x (

03d 3 lOcm/
=10 dm

W19, AUREAT A + B, > AB, ¥ frafafes stufwar frgol &
et stfRrent afe wid € ot e wifaw)
(i) A% 300 TTHTUY + B & 200 U]
(i) 2T A+ 3 WHAB
(iif) A 3 100 THTUT + B 3 100 370}
(iv) A 5 WA +B & 2.5 HicA
(VAF 250+ B & 5 WA
- WHEMA + B, o AB, % HIER
1 A 1\ 1S
M 19 187 131

(i) AT TENB, ¥ 170 @ A g
3q: B % 200 31 A % 200 qUAel € GFen =T qe1 100
AT A ¥ T4 TEN ) TH TER B, SRR AT #
(i) A®IHAB, %1 WA @ e AF 2 A B, F
2 9 & foFm e € | 95 B, % 3 e 7A€ e 1 W B,
T -
9 WFR A W stfyemses € |
AT TATY B, % 1 379 | T = & o1 A% 100 Ty
B, % 100 319 & fran =01 = e fd g2 1
THTFR S A #13 oft Wi srfrsiss 72 €1
AFN AR B, %1 e S fFn st MAF s ATB, F 5
Hrer 9 fFan % | v B, ¥ 2.5 Hiel STerey & -
38 TFR B, GHmRR stfvms €
AF1 9@ B, F 19 S Fm T A% 2.5 H1A B, %
2.5 \E | T 41
W B, % 5 Hie fed €, ova: B, % 2.5 W weT—
TH YR A HIRTHRT ST € |
. 20. 0.50 HIA Na, CO3 T 0.50 M Na,CO; Fa iy 7
F— Na,CO; Tl HIER gomm
=2x23+12+3 % 16= 106 gmol 1¥|
0.5 7 Na,CO; F1a8 £ 106 x 0.5=53 g
0.5M Na,CO; 1 379 ¥ R 53¢ Na,CO5 1 witet e &
Ifeera & 4

(i)

(iv)

v)

W.21. AT T TFIrTT I HT 10 waeq = R ia & s
AN & Al T & @ 7 9 o fwa e
IATEWM? ‘

'— 2Hy(g) + Oyg) - 2H0(g)

2 HAEA 1 SF5dA 2 SEA
10 AT 5 e 10 3ATHET
I AT 10 A IR B |

w22, Frerah sramyE g Al f afEfda wifae-
@28.7pm (i) 15.15 us  (iii) 25365 mg

TA-(i) 1pm = 101%m

107%m
)3 =1
Ipm

287pm =28.7pm x 1

=28.7Tpm x ipm

=287x1012m
=287%10"m
(i) ips =105
107%m B
_ lus
151515 = 15.415us % |
)-6
Ips
=15.15 % 10%s
=1515x105
=10%kg
107°%g
Img

h

=15.15 pus

(ii) lmg

10°%kg
Img

25365mg=23365 g x
=25365%10%kg
=2.536 » 102 kg _
et & 4 fore® weaToget F den eI ?
(i) Au =T 1 UTH (i) Na 3T 1 9 (i) K T 10 UMW (iv) Cl,
/T 10 WH
(i) 197 TR Au¥ R = 6.022 x 1023
{ Au =1 U AT T0HH = 197 TH)

q. 23.

19 A ¥ T = 6.022 % 107 x ———

=3.06 x 102! wmmy
(i) 23T Na & WA =6.022 x 1023
6.022x10°
23
=2.62 * 1022 7o
(iii) 39 7 K 9 = 6.022 « 1023
(K =1 T WATY] ZE = 39 W)

3 17 Na | WA =

1=

f = 1023 L ——
1T KH WA = 6022410 oy

=1.54 « 1022 9@
(iv) 717 Cly® 31 = 6.022 = 103
(Cly =1 7™ Y19 9919 = 71 WH)
71 7M™ Cly ® T = 2 % 6.022 < 102
19 Cl, " ATy
1™

=2 %6022 x10%3 ~ = 1.67 x 1022709
* 71U\

FATFR 1 M A am (Na) W aoamoed 1 demr gesm g
U. 24. Wek 12C ( UATOY ) T AW U @RI €N 7
TE— FTET % 6.022 x 10 2 AT w0 gHEH = 12 W
FET F TH WA F TN
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{12 T ) = { 1 I )
(6.022% 107 TAT)
=1.993 x 10 3 um
W. 25, T ToTmedl & ST H fona wnden i Sufterm g =i 2
. 0.02836x 298.15x0.112
(i) 3785 {it) 5 x 5,364
(iii) 0.0125 + 0.7864 + 0.0215
TA— (i) TR =g Aol i Al Hem | 3 W o (0.112)
T 1 37 aitom o off 3wl ofw B AR |
(i) TN WeA 5 N SrSH G TET A 4 wefw % Fi a7
oftoms H ot 4 wrefer afos 213 =)

(iii)
¥ ara: o #F oft 4 el ofm B =l

w.26. T wwoft § fou o ot st &t v, wisfoes wa @ O
S W I % WA SN W TeTEr | it
aarTTE TRAME AR g U

364 3596755 UM Ufa WA 0.337%
3BAr 3796272 UMM UfA WieT  0.063%
WAy 399624 TM U HIA  99.600%

TA— 30 1 AR FoAa sied Her geme & ot et 39
R T FE S FEA R
(0.337)x (35.96755) + (0.063) x (37.96272) +(99.6) x (39.9624)
- (0.337 +0.063 +99.600)

_12.121x2.3916+3980.26
N 100
= 39,947 Ty Wi A
. 27. (i) He o 52 WA (ii) He 3 52 UTHIO] S50 378 (amu) i)

He % 52 T % Sufeera aeamopil &t e &1 orr Ffae )
TA— (DHeF19E T wamyy  =6.022 x 102

He ¥ 52 #ied ® q0om]

‘ =6.022 x 10 x 52 = 3.13 x 1025 w1
(ii) He &1 90ATT] B899 = 4amu
4amu & He & 70 =1

. 1
52amu¥ He &% 70qmq] = J52=15 ey

(iil) He =1 I WA T2HHE =4 UMW
4gHed T\ =6022 %1023

= g% AP TR W Seeerd o W Frerem i i Hem g

W.28.

_6.022x10%
- 4
=783 x 1024 vgam
CaCO; T HCILF W1 far #tah CaCl, 31T CO, 5T
T

C3C03(s) + ZHC](aq) — CaCl, ap COZ(g) + HzO(l)
0.75 M HC1 & 25mL & 9re quid: & feg
CaCO, % foRrat ATaT #T ArgvIHA Tl

-1 25mL HC foemam =t wran 0.75 M ¥ | 33 frema & HCL
AT T FE

1000 mL e # HCL 3 Hie = 0,75 mol 3%: 25 ml faera
HCl # 9

- 0.75 x 25 mol

1000
0.75x 25
1000
= 0.6844g

52 TIPY He ® 9TATY %52

HCl 1 g7 = x30.5¢

U - 2. CaCO; T HAT FTF AT

3'('7"_

w29

T THRI & TR,
2% 36.5 g HCIfFm =t # = 100 g CaCO; &
0.6844 g HCl foFm = &
100g x 0.6844
T 2x36.5
=0.9375g CaCO;
TARTIAT § Cly %1 f37= MnO, &1 g HO fraaa &
g arfuferan gra frefafiaa wiftetor & e far
A - :
4HCl+ MIIOZ —> MﬂClz + Clz + 2H20
5.0 g MnO, & W HC1F fafaet ama fpar &)
MnO, =1 AR E&FH11 = 55 + 32 = 87g mol !
IO F ITER,
87g MnO, ¥ T3 = 3y HCL #it T
=4x365g
5g MnO, & fsran =33 =t HCL =t 5ven
_ 4x36.5x5g
87
=839g






