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1. whafisudruazuiieshiviueu Tusgiudnumueresnvusiiussg
frnmuzdisuiauas Usinesesndls ufnsdsuiauasiinesduogiad
2. ufiasimaindeudinaenalnedifirmanisiedeudilsiuiveund e uiaas
\ndeuiioonainan wisednalifussiounieasdasnniianis

3. uwhaunsliisininveuds veanad nszussdamienseninseyniatiesnin
Fudwwnliluanavewiawenaniulsde

4. Nigauniuazanudunia quiadinnnuruiwiutesniivewnailas el

5. Iy ldufiaasiianwauslussladauyvdannsausmeqrulildeiaasd

wa Y ! a a A aa v ] & oA ' a a
audflanizdl Wy Indu visedisneannuia Wy uig F, @wdesdew) , SO, (Endugu
a a & o 2 v

wauayn) way H,S @nduufalni) Wusuy

6. UTunsvesufiatusgivgunniiuazadiudy G1gmmiuaralnumy
Wasuldagrhlivsunsvaeuluime wanadngamgll anudu wazdSuesduandfves
wiadedlduduiusdaiuuaziugumgiivazauduarinasensiuasuulasuTuinsveswia
UNNIVDINEIUALVBIDS

Usennuasuis
dnimenmaniutaudaoondy 2 Ussandsil
n. uRagaund (ideal gas) w30 ufaanysal (perfect gas) LuLAaauuAD
dnimenmanitmuaiy essuienginssuunesouia uiagauailifeglusssuy
yanefe uwhadslifusadamienseviliana LifivsmesTuena @edndudivnaiiogfly
augiivssquiasiidy Jadiddesunn dewieuifleuivruinvesnauy vildaunse
dafialduarfoinliiuiumg  ufagauafazingfinsausins dulununguosiagauaf
WU NYUBIVBLE LANUBIYITA
9. WAE939 (real gas) WuBRY LLﬁ”aﬁﬁagﬂuﬁisuﬂmaﬁm Wy H,, O, CO,
7% ussBamiensyviduanaiivsinmsluanaiimgfnssuilidulunungvesufagaund
uiaessaziimgAnsandunfagaund viendefuufagaunfilleguvniigen uay
domnuduing Feenaazsililuanavesufaognaiuinn ilisidwauluanatios Faufa
willssBaminsznislanatosauioilifluas daldindulfagauad
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U3u1ns gaumil AU
U395 aaumndl wazauiu iludmudsddgiildivunaniuzvesuia daduly
Uesrudamsnsuiediuanuviing wagmiiginvesiuusisauiiney

U31195 (Volume) 1ilaeanauninvasuiainisiaiauiienszay uavinfoui
naALal Usunsveuiavuiuiunivusiussy vseerananilidn Usuinsvesuia nuned
U311n3909019ueNUsTuiaty o migdnusuinsveufantdiuniluniussuuieale

A a a 3, a_a a 3 =
(SI' Unit) A2 aa3 () gnuraagiins (dm’) daawwns (ml) gnuieksuaiins (cm™ %38 <)

3
LargNUIALAT (M)

a

gaungii(Temperature) unasidiuvenusunaninuiou wesoslenldingaugl

Y
s

AomesTufiines (Thermometen) miredildingugfidvatenae Wy ssmwadea (°0)
aarmisuled (OF) 1aadu (K)  o9Aus9iu wse aerlswes (OR) Tunisfinwaudfvesufa
vidomsAnaieaiuufa sdltinnsdmnveseumgiiiunaiu viefiSeningumgiiduysal
(Absolute Temperature) qmﬂm‘d?iaul,maqmmﬁaumaL%sa wisuled viselswes Tidu
smsdaaiu Wuded

K=273.15+°C
WelAmUsEInuA1  K=273+°C

K=273+5/9(°F-32)

K=273+5/4°R

A2uS (Pressure) AuduvLnegs ussdomiaefiud Woussquialilunigus
Luanaufaadoudivarisvunivuznaeniia vilmAausenszidenivusduusesiy
Tuns@nwasdRvesnfaazdesssyaamnuduane esananufuuautfogimilves
uafiannsafianensedounvoials

AnufuLadreusIeInnafissduiimziafiviiliusenainuvuindy 13,496
g/cm’ Tugdldld 760 fiadms 7 0 °C Foninudusinsgiu (standard Pressure) fie
a1 ussenne (atm) anuduiusteminaeusseInALazmie e Fustai]

1.013x10° kg/m.s”

- 1.013x10° dyne/cm’
= 1.013x10° N/m’

= 760 mmHg

- 147 W/in’

1 atm
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1. ufausznousmelnanaidudununn Tuenawaidazegvieiuinn waylifuss
nsgihsedy asnsaiedeuilldetiedast

2. Tuanavesufaihnawsfvnadninnieiiiviinasdugud Weifsuiulianms
Fonunvasuia

Area = A —

a v aa 3 A a Y]
AN 4.2 alglﬂ']ﬂLLﬂaE}]@ﬂJﬂmﬂJ%u’]@LaﬂlﬂﬂLJJE]LVIEJUﬂ‘UGUU']WGUENﬂ'VUUS

i - http://www.docstoc.com

3. luanavesufiaszinfounodnadudaszsiludunsinaaniind uaziedeuiiogisly
[ = a v < a a
Wusziteulunnitanie meansiadensi

4. Tanavewiasuiueasesuiunyusiuuganguauysel Aetiloyuiuuadlild
msgadendsnuaaisiy lifinswdsuwanlundsaugudu uidnisaemndanuaal
sevinaluanale

A 4.3 nsyuvasluanawi
11 : Malone, 2001, p. 254

5. puduvefainnnsluenavesifaedeuilusufunsusitussquiady
fhmnuivesnisvugauAaasiimuduin

6. NgngfiAeaiu wiannwinvsindanuiadeniiiu uasulsiunssiugamgiinaiu
foansdn whaidautiaenndestunguisatizoniufaauysal ufalusssuviAasilauds
TndiResruufaauysaifloogluannziiianuduiuazguvniias lnslanzegsdaufaidon
wilaudRdenndosiunguiiadvesufaunnniufaudadu o
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nsldngeatvesuidasurgautfvesuia
noufIatasuIeUTIInIvauis

Tuanavasiedvunadnuin egisiusasiivssdamieisenirduanatosunnay
= FZ a v 5 d' & @ &V ::l' d' QIJ 3
folailifiee Aslulieussafililunuglafnnuluanavesingazinfounlumnanigue
Igegadasyaudeldinluanavesivegifunisusiane feddivsuinsliuiusuiuegiv
USU915U9INVUL

Al 4.4 Tuanavesingduuadnuin
1 : Hassell and Stasko, 2007, p. 432

nufaatasulsANAUvaLLAE

Tuanavesfnaiadeuinaenanegidasglaeiiiamaliuiuey Fao19azwuiuies
s sufuaianeugthe msvuiuesvedianavesfinsazliinausiu usnisiluianaves
AaiadeufivunisosnivuyiliAausadu nasuveaussiuionun Afdonienieiui
Aronnuuvesfetiues

A7 4.5 Nsdeunvadlianauiia
w7 http://www.myfirstbrain.com
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nufaatadulengvasuasd

Sonafunasndn Uinmsveaufdlunszuendnenazanas vililuanavesuiais
Sruruviiduaregiatuinntu msvuussriidinanaufa worsuiukdsaneusSsdsiunn
afanndu Tususferfuiiuiiiavesnssuondaeniidudauiaifidanas Sainliufaly
nszvendaefiauduiindu

=300 kFs (296 atm)
A ot AL ~
e 2
L e WS
*‘vf AR Tt .{A‘ b

n

H?' A s <
.‘? ‘\(ﬁ' 7 bt
V= 2dm® (2 tew)

Vsumsenauisanad

a v a a o £ a &
AN 4.6 LLﬂﬁI‘Uﬂi%‘UEJﬂQ@I‘c’ﬂllﬂ'ﬂllﬂum’]ﬂ“UUUilI'Wﬁ“UENLLﬂﬁaﬂaQ
7 : http://chemistryhungergames.weebly.com

'
=

doRsiumasndnenasriliviinsvesudalunssuendasuindu vinliluana
LLﬁaﬁﬁagjﬁi’wmuwhLauagjmﬂﬁummﬁu nsvuiusEnIluenatasyuR TN UL IdiTIuI
fianas lurmsfenfuiiuiiiavenssuend aefidudatuuiadamintu Jeilfaudy
widlunszuandneazanas

P = 100 APa (0957 stm)

I
» ¢ \Py/ L
V=i de® (6 litem)

VsamsvsaudeiRudu

AN 4.7 wAaluNsEUanN2neNlANULAUanaIUS LIS UBILA ALY
7 : http://chemistryhungergames.weebly.com
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Soiuguvnd luwanavesufalunivurasindoufidrodnsiiiadodindy vl
nFauaatgaty lenavutuesuassuniinisuztes uazkss shliernianiglunisly
nugiemnufusnniitnnuduneuen oxmassiuthlunivugesn FiliUsinmsveseinia
Tunszuendnefisdu

TR N

angu

syeiin | |

5.8
666
(

Tuddou

Tuanavesuayuniisanvs
ULLATLTY

awil 4.8 Weingumniluianavesufavuntianivur Ussuazuse
s : http://www.askiitians.com
dloangunndl Tuanavesufaluaivuzaziadousnednsniiedsanas virlv
nduIatanas lanavuiueuasvuntiin1vusioswazAsead vilienanelunivuy
fiaudutiesninanudunisuen Wuwaliernansusndutilidlulunivug il
91MAlUNTUEIUTIIRTANAS

Turdudu Tuanavasufauuridsntaus
oz

A9 4.9 Weangumiiluanavesuiaruniiinivuzioya

w7 http://www.askiitians.com
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n)vasuis (Gas Law)
N UoLa Lﬂuﬂgﬁa%maLﬁEJ’Jﬁ’*quaﬂisuﬁ"ﬂﬂmaﬂmﬂuamuzLLﬁ”a laun nyuas

uag (boyle’s law) ﬂgﬁuaﬂ“d’ﬁa (charles’s law) ﬂgmaﬂLﬂéqaLL%ﬂ (gay-lussac’s law) NV

9113113 (avogadro’s law) Ny 3auuia (combined gas law) ngufiaanuaf (Ideal gas

24

law) kagnANUAULREYBINBARU (dalton’s law of partial pressure)

nfUaduaEs (Boyle’s Law)

N7 4.10 151050 Used

Tud A, 1662 (.6, 2205) ﬁfﬂ%wmmaQ

¥178angude 15i0$n vesd lévinsfnwandd
LagwgAnssuvesuianuin ileanuduiuiey
USurnsvesufadoudasuludie danas
WasuwUaswesanusy wazUSunsezidunuy
WA naRedLinauT ez lUSIInTanas
LAEanALFULEIUTU RS RNT Y Favinldna

@ﬁzijmmé’fuLLazU%mmmmLLﬁaLﬁuﬂ'ﬂmé’h

fian - http://chemistryhungergames.weebly.com

ANNNAW (atm)

1.0

0.9~
0.8 -
0.7 —
0.6

0.5
04—
.
0.2
0.1

| LU UL

2 4 6 8 10 12 14 16 18 20
suas (L)

AMNA 4.11 NIINARBININNYVDIVBYE

I WA seeuuna uwazame. 2550 1 9

R, = 0.500 atm

1 v,= 4.00L

P, = 0.333 atm
V,= 6.00L
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npvesUsEdna NI “ilogamgiined Ysuinsvawdalng iduaaneiias
WUsKAAURUA IR YBAaLY " pruduusaungvesuesd

NNéNwAYRINTWANTUT 4.7 apiiuldiniinnsvesuRanysnduiunsy
uhadsiudsannsnthnguesuesduidougasdsadamansladd

1 , .
VoL — LﬁaqmﬁqﬁLLazmaﬁJaﬂLLﬂamm
F)
v & Kk
MNUU V= —
F)
nsn PV =k

Ul Pi1\1= P2V2

Wo V= USumsvedwng
P = auauYaaung

k = AR

naun1s Wethlu@eunsvlagladulawesiuan (hyperbola) nsmiansanuauius
581319 V Uy P Ngaumaiinei 13und1 leleinew (Isoterm) uanasasy

\

ANA 4.12 ANUFUNUSTEIING P AU V 1118 T wag n AN

s : http://www.askiitians.com
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A A
Ty T
15 15
P % v -
T T
I3<Ty=T) Ty<Th<T)
o >
e 1V 0 1/P
d’ U - 6 1 o 1 G o 1

AN 4.13 ANUFUNUTIZTIN P nU v (‘Vﬁ@ V Au E )

fian - http://www.askiitians.com

WD 8UNTINWENIANUAUNUSTEINING PV AU P %50 V aglansnwidunsa fail
A gy (slope) Wugud

PV T T g4
Toh T
0 g 0 Vv

ANA 4.14 ANUFUNUSTEIING PV AU P (W3aPV iU V)
131 : @137y WeNEENING. 2555 : 397
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Megengueusy (boyle’s Law) Anuludilnuszdniu laun msauandesalagld
nsrvangulasiilaiiuauiulunslunszuanguaIzanas N1sueneRveseInIAly
panaaRnilenuiunieuenanas lusiu

PaV2

Al 4.15 Vnmsvesenalunsyuongu Al 4.16 msvenemiveagananainiile
i : Burns, 1999, p. 348 ANUAUNYUBNANAY

i1 : Malone, 1999, p. 259
fetnansAuan (509 nuasuand
fegineil 1 ufadiua 3.0 n$u USums 224 cm’ ileannudiu 755 fadlunsusen &
Wasuanuiy 760 Sadnsusen Taeligaglinsiindriinnsvesufaayfumils

WAn a1l - p = 755 mmHg vy = 224cm’
1 1
annedi 2 p = 760 mmHg VR ?cm’
2 2
NNNQUEsUBEE p v = p 9 T uag m gl
1 1 2 2
wiuAluauns  755mmHgx 224cm? =760mmHg><v2cm3
755mmHg x 224cm?’
V prm—
2 760mmHg
y = 22253 cm’

2

U 5 2 24 1 U 3
AU USUINTVDILNRNINY 22253 cm
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ng‘uawﬁa (Charles’s Law)

Tul A, 1787 (w.A. 2330) 7nd ¥158
InTdnduazinadaiansyrinSaaals
NAABINIANNFUAUSTTENIUSUINTAU
oumgivosufadnuniuilenusuned
wumnevikesmaidea (1 °0) ifiudu

a 6V QI d‘f 1 1
YU TUBILNAISLANUTVY — LN1UD
273

AN 4.17 004 ¥5a

i http://chemistryhungergames.weebly.com

= = a a o A a a o o |
dleneaesfnunisidsulsinnsveaiadlelfsugumgil wuanudiugsyning
YSunmsuda (V) fugamndl (T) lumbhgasmaai@es (°0) warlumbhieinaiu (K) dawnnsed 4.1

a =

M19197 4.1 uanspnuduiussenindSunsuia (V) fugamgiiosmiwaidua (°0) uag

Y

g iltaadu (K) vasuiiagauad Liomnuiuasi (1 atm)

V (ml) t(°0) V/T (ml°C) T(K) V/T(mUK)
117 20 5.85 293 0.40
125 40 3.13 313 0.40
133 60 222 333 0.40
141 80 1.76 353 0.40
149 100 1.49 373 0.40
157 120 1.31 393 0.40
165 140 1.18 413 0.40
189 200 0.95 473 0.40

1 dr9ngy wanwaMINg. 2555 : 458

M50 4.1 ziuldindiegamglinaiuiin Ysunsvesuiaaziiuiy
wenANUFmuIndnsdmseninsUsnnsveuiasnsguuniinaiullAnmuadndiu
seIUsnsHoanaliwa@eaialineg

a

waneIUTInsvRuiE wusHumuguuglinadu uwalilduusiunugamad

Y
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V= 149mL
T = 313K
VIT = 0.40 mL/K

5uas (mL)

V=17TmL
T = 203K
VIT = 0.40 mL/K

A | ! | ' | ¥ 1 v |
100 200 300 400 500

aungi (K)
= 3
N9 4.18 NSNARBIANNNLUVBIY3A
1 : A MU WagAne. 2550 : 18

USumsveauiauwlsiunuaumngiiinaly Aelilieguniliiudy Usuinsvesuiaqy
WMty WegauianasUsunsveniazanas seudelddnaslidungisenit nguesmnsa

NUeINTaNaIN “idendInAuLazyIansil UsuInsvesunavsulsdunsanvgannd
A8IY” ANUFUNUSAINNYVDIYITA

PINFNUULVRINTINANLFUN 4.18 aiiuldinUsunsvesuiaulsiunseiugaumgd
\AaTY Aeiudsannsadingrensannleugnsidntinmanslanadl

NSO T HaANUAULAYLIAYDILN AT

PNUU VvV — K
y Vv
%39 — = K
T
. Va Vs
%39 - =
T, T

Weo V= Usuesvaaknd

a 23

= unnilvaslianieAaIu

9 Y

_|

< — AR
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Yuas (V)
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[

P AUAUMY
3

/ , Py
e Py AWAUG

s

gaumgil (K)

A 4.19 nTkERIANEITUSTEINTIeS (V) Augaumgilinaiu (K)

N

http://www.askiitians.com

INAMNA 4.19 Wavinnsneasdlngldeiarinmediy wi P sineiu aglansinad
ANMUTUANNAUAD A1YIINITNARBINANUAUAIE LANIINNTANUTULINAINIDYINNSNAABRIT

AL UE

U318 (mL), 0.002 mol H,

90 —

80

70 —

60

50 —

40

30

20

10 —

O,

—273:15%C

0

K

H2
(0.75 atm)
H2
(1.0 atm)
HZ
i (2.0atm)
[ [
—200°C —100°C 0°C 100°C 200°C
73K 173K 273K 373K 473 K
=
BUNNA
3 1]

A9 4.20 ATHLERIANENTLSTENINIUIRS (V) Augauugilesaieadiea (°0)

N

Hassell and Stasko, 2007, p. 442
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Al 4.20 n3Tndudunse wazddensidunssoenlumudulszazludn
LwIMNUUBUNRAMAN -273 °C %50 0 K 9nns1wnudn v aungfitufannudefiviuins

2] a

wifugud vidohifiuuesuiauassdeufumglitufaynuinldnaradurondmio
younamANd fauusingniseiiufassiiviiandugusd 0 K Faduniseaesiun
N ety

NFNvUENIMAING3 dninenmansianvungmmnll -273 °C wiriugamad

Y

0 adu (K) uwazaiuanuduiusseniteumglwadvauazinaiunal

PaunilalIu K =273.15+°C
wIeldeUssinam K =273+°C

fo81aN18997154a (charles’s Law) inuludiauszaniu laun nslianudouun
lanasy n1saugnUeleansegnueananadniiyu dudeainialasuniiuseusiniaasi

USumsnuTu

Al 4.21 nMsvenesvedlauaesidle AT 4.22 QﬂﬂwaaﬁqUﬂé’UMﬂaﬂmj
lasuAusou Weteludu
11 : http://www.manager.co.th 11 : http://kruchote.blogspot.com

: - o “ ‘ ‘
A 4.23 mavadvesgaldadloudluanslulasiaumaigamgil -196 °C
11 : Kotz, et al., 2009, p. 519
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A79819N1TANUIN 1389 NYUDIVIFA

a

A20e19 2 uAd He 31uunileussgaglugnlis dausunnsla 700 ml figaungil 30 °C

v
A2UAU 760 mmHg
n. andgnidsluiildluviesgaiioamai 40 °C anudulueaviifiy Ysunsgn

Y

TUssagluglunseianas A ml

273 + 30 =303K

a d‘
38R GHRRIATE

= 700 ml
vl Tl
annen2 -y = ?ml T = 273+40 =313K
2 2
< Vl VZ = o
NNYVBIVITA — = % = IPuar m A
Tl TZ
. 7oomt VvV, mt
wnuAluanns =
303K 313K
_ 700mlx 313K
v =
2 303K
vy = 723ml

Wy Tigaumadl 40 °C gnivsazlivwalngTuivininsveuia He Wy 723mlL

£
I

.. antUsllvunalvigdumindu 723 ml - 700 ml = 23 ml
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. desn1slvigamgianas -5 °C agsiesUdeguiaeani ml §INmeaesiiniy

sruladiudsunuas

BAn  anEdil -y = 700 ml T = 273+30 =303K
1 1
3d‘ . = ? = - =
annen 2 oy, ml T, 273 -5 268 K
s Vl \/2 = =i
IMNNHVBIYIIA —_— = — N P ag m AN
Tl TZ

7oomt VvV, m!

wnuAnluaunis =
303K 268K
700mMLl x 268K
vV, =
303K
y = 619ml
2
Faifu igamgd -5 °C gnltvaediviinasvidy 619mt

.. 9eApsUanswnananu Ny 700 ml - 619 ml = 81 ml
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ngUaLndgausn (Gay-Lussac’s Law)

~

{ Ndgangnuazaduduy
JnIneneansuIlsaaa lenanaodm
AINUAUNUSTENINIAINUAUNY
gaungivasuiia 9nuan1Imaasdla
o & A a ' ¢
audungiiFendt nguandgausn

N J

A 4.24 Touam-qe 1ng-quen
W7 : http://chemistryhungergames.weebly.com

nUeLndaausn a3 “WeUsuInsuazaIanddl AINAUYIIUATISUUIAUAT
Avgaumnilipady” anunsaideunnuduiuslacsil

PO T WaUSHnswasiavadwnadnsi

FANUU P =TI
P
ER) — =K
T
R P _ P2
T1 T2
dle P = anuAuuawng

a (2%

T = oaunilvasiianiisinaiu

9 Y

a

< — A1Ag
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fhege nuaandgausn (gay-lussac’s law) Anuludinyszdriu Téun mssuide
voanszlosdasinienselasasdimendeldsuanuiou (@) madarnssdesougu
0113 (b uay o) mavidnlnads Fudleviunsvowuialunszlesnsl frgugiifisduni
sulunszdesiazidiin Anufugannagyinlinssdessaidnuaziudatilnaunnuiy

3 Contents under

cpRAA Y pressure. Do not

o incinerate container.

Do not expose to heat

or store at temperatures
above 120° F.

(a)

Al 4.25 uansguniidnadennudulunseUeauasiudndilne
w1 : Burns, 1999, p. 354-355

A79E19NITAIUIN 1399 NGUBUNGFAUIN

f2081991 3 91 Alufslunileliniuay 640 mmHg 1 23 © C Waelinatunn
gamafiviiudu 48 °C anuduvasanialudsazduvinle

BAa  anEfil : p = 640 mmHg T = 273+23 = 296K
1 1
gdl . = ? = =
anmgi 2 © p = ? mmHg T, 273 + 48 = 321K
¢ Pl P2 ~ a
NN VOINAVOANYGALYN — = —/— AViuar mamn
Tl TZ
p mMmmHg
, 640mmHg 2
WAUAT AN =
296K 321K
640mmHg x 321K
P =
2 296K
p = 694dmmHg

2

. ausuresenmaludedl 48 °C = 693 mmHg
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A20e19i 4 ufd X Iuauniaussyludededivsanns 2 () nanudunaungil 27 °C la
WU 800 mmHg a1dasn1stauauvauia X Areludunududn 200 mmHg Azfas
AL HRGENG R GIGEE

BAn a1 : p = 800 mmHg T = 273427 =300K
1 1
anmefi 2 © p = 800+200=1,000 mmHg T = 7°C
2 2
o Pl P2 PN o
Q']ﬂﬂ%]sU@ﬂﬂasU@\TLﬂEJQﬁLL‘Uﬂ _— = — NV aE m AN
T T

800mmHg  1,000mmHg

WNUANLUENNNS
300K T K
2

1,000mmHg x 300K

2 800mmHg
T = 375K
2

t = 375-273=102°C
2

", AwfpuiNguugien 102 - 27 = 75°C
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ngva9alnlas (Avogadro's law)

/ ﬁﬂ‘immmam%%m@mh

3o onuiale 91lanlas LHANw
ANNAINUSIENIUTIRsAUUIHIN
vaaufa Inaiulaiausanumgiulily
YA 1811 4 "ﬁqmmﬁuasmm
Fuieaiu ufassuilafuiisiuiung
wirfuagdduauluanamiafu" d
AN wiannvlinasiivsung
dintuides lesuiuluanaves

il 4.26 8b9Le 91NlAS LLﬁ”aLﬁw‘ﬁuL‘%m Ay
w7 : http://www.daviddarling.info

ngueteinlas nad “Wegamgiiuaza1uauasi Usunsvauialnozuls
AunsinuaIuluaveuiauye” aunsadsuaun1smsasnaanslanad

Voo n demnuiulargun)iveuiani

PNUU vV = mMmi<
V
1D — = =<
n
N1 N2
d‘l a 2%
LD V= Ysumsuaand

UAVDILAFVDILDE
ANPIT]
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AN 4.27 UansnuduiusTEnITILIulienare e TuLasUTINT YRS
TG GHIATHETVEREY
111 - Malone, 1999, p. 266

A19819N13AUIN 1389 NYVRLELINIAT

A28e1991 5 uid He 8 g fivSumswindu 44.8 () Aigaunndl 273 K uagAmAu 760 mmHg
ufiel He 0.2 g ivSsnasuinlagaumniiuazanuiuds (MvuauIaesnasves He = 4)

WA @nmenl ooy = 448 () n = — =2mol
1 1 q
o 0.2
anmen2 -y = 200 n = — =0.05mol
2 2 q
vV, v, y p
1NN VeLINIAT — = —=  WPuazT AW
n n

1 2

, 44.8(1) v, ©
wNUAlUANNNS =
2mol 0.05mol

a44.8(1) x 0.05mol

2 2mol
1.1200

<
I

whd He 0.2 ¢ HUTuwsWInAY 1.12 ()
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nY3ULAE (Combined Gas Law)

esannguesvesduazuriananiuanizauduiussening
ﬂ%mmuaummé’fu wazUTuasiugamadl winswasuuadusssueaena
Antunfeus fu Fafudednisfnvauduiusssnineiues anudu uay
gaumgiveufaluvaziiinaiiiasi anuduiusseninsannudy gamadl uas
Uimmmmmhmiamw “nosuuia” mmmsalﬂisﬂumimmmmmm@m
Usunsuargugiiveanidld annguesuesd wazenda awnsathansuladu
N IIUAE F9ANNTT

AINNYVBIVDELA PV = k (T uagn asil)
p \% a
AUNH VDI — =k (Puagnmmn)
T
Y & o PV
wlongiuvesdeingll Ae — =k
T
PV P,V
93 171 _ 2 2 - Kk
Tl TZ
PV, PV

d‘ 2 A o [23 N
= LiJEJ‘IJi@J"IElJ‘Vﬁ@T\]’m’JiﬂllLaqa“UENLLﬂﬁﬂ\Wl
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A20E199 6 UAEIRPEIMUIUNTY UTTTIUNBULIWIA 20.0 (1) M@l 37 °C JaAuAY
14 5.0 atm

Y o a

n. A lvinuauanas 2.0 atm Ngaungdl 27 °C AzAUTUINSNNVUVTOANES

Y

winla
WA @zl - p =5atm vy =200(0 T = 273+37=310K
1 1 1
annefi 2 - p. =5-2=30atm y =70 T, = 273+27=300K
2 2
& P1 V1 P2 VZ A a A o a
INNYUOINYUDINTGAUTN = dleUsunasesnuuliana A
Tl TZ
. 5atmx 20.0()  ~atMXV,
WNUATUELNT =
310K 300K
5atmx 20.0(1) x 300K
\/ =
2 310K x 3atm
v =323 ()

U‘%mmuﬁ”mmﬁwﬁu 32.3-20.0=123(0)
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9. 81999N15 USUINTVRILAFANTIY 10% N1AUAY 4.0 atm AISLANYNIDAN

UNNA NoIANYALTE

u

-

WA WUSUIRTILTY 10%
USumsveawna 100 L whaasduSunasiiiudu 10 (1)

y 10x20

NUSHMSWNE 20 L whaaziuSunnssiuay = 2.00)

100

@il : p =5atm y =200L T = 273+37=310K
1 1 1

anmedl 2 : p =40atm y =2042=22() 7, = 7K
2 2

PV PV . .
NNYUVBINUBANTALTN L =22 \SeuSinamSesnnuluana Al
Tl TZ
, 5atmx 20.0(l)  datmx 22.0(1)
WUATLUANNTS =
310K T K
2
datmx 22.0(1) x 310K
T =
’ 5atm x 20.0(1)
T, =2728K

". AITITARRUUNIYINAY 272.8 - 273 = - 0.2 °C
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A. frangamalilfiviamios 0°C udveneusunslmidu 25.0 () Anuduas

wWasulufesazinla
WAn  anmgi 1 p =5atm . =200() T = 273+ 37=310K
1 1 1
anmzfi2 - p = 7atm =250() 7, = 273+0 = 273K
2 2
PV, PV . .
< 11 2 2 A A N o =
mﬂﬂgmaﬂﬂmaﬂt.ﬂﬁlqamﬂ = L@J@Uimmmaﬁ]’lmﬂmLaqamw
T T

5atmx 20.0(l)

p atmx25()
2

WAUATMUELNNT
310K

P

2

Andusesay

5.0

273K

S5atm x 20.0(1) x 273K

310K x 25(1)

= 3.5 atm

<100 = 29%



nyunaaauAf (Ideal Gas Law)

Tungsauufadald@nufsadunisiddsuaniizvesuialaed
formuairuiinadeduiuluavenfadesnsd ngsuufadsldmusuns
AnusuuazguvnlivesuialfioUsinuveuRansil

wilunsdiivzunavasufalsined fosldmnuduiusdndnumenils
Sendnguiiagnunid (ideal gas law) vise nquiiaduysal (perfect gas law) T
Wun1sswnguesuesd nnuestnsa wagngreselinilasiinmeny

1 . .

91NNYUBIVBEA Voo — e Tuazn e
P

s - P

NN VBIVIIA vV T W P lag n A

91NNLD 1IN V oan e Puay T A9

INNYNIE Il ud USinaweuiadued fiuaudy gl uaz

Puwnaluaveiadethngivauunsiuiu azladu

VvV O —

& nT 1 < 1 c{'
1159 V = R— A1 R UJUAIAIN
p

9138 PV = nRT @Fnsuwna n tua)
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_ Temperature
< gl
A Ll

Pressure
AU

s

UA nguasused U B nguaswnia U C ngrasenlanmilag

AN 4.28 WARIAMUANNUTIENING NYUBIVBLA NUBIYITA NYTDIINLAS
731 : Hassell and Stasko, 2007, p. 442

1 dl J
N1911AIANAT R

lupsalunamasiiawiniu 1 lua agld “R” geen R veuiannvila

AunilinnuIunameuda 1 mol 71 STP FefiU3unms 22.414 () A wd 1 atm gaungl
£ A 4 PV
273.15 K Tpgldaruduiug R= —
nT

Wownuel PV T way n azlaan R ¢l

R latmx 22.414(1)

Imol x 273.15
R = 0.082058Ll. atm / K. mol
958 R=0.082 L atm K. Mol aadualneuszanadiaeldiu

1 { 6V 1 1 % _1 '1 v 1 U 1
ANPINIVBILNE UBNAINAZLAWINAU 0.08205 L atm K . Mol wa2A1 R 893iAn

Y Yy

wagmieaudn allduedfumiieves P,V uay T
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AU (P) | Uswas (V) | qaumigll (T | 3wulua (n) Ansfivaufia (R)
- - 0.08205 @%5 USIYINA
USNNA ans LAY RSP
1 lua AU lua
(atm) L (K) 1 1
(. atm K" mol ")
. anuiAn R 62.400 % gnuIAn
No3 - LAAIU - e 1
LHURLUAT 1 lua WURLUAS LAY Lua
(torr) 3 (K) 3 1 1
(cm’) (torr.cm”™ K mol )
Tduams” | gnuiarians LAAIY 2 8314 9a 13y LA’
) 18 ) ) ,
(Nm” (m”) (K) UK mol™) Wune S|

I WA seeuuna wagAMe. 2550 : 26

& U A oA N vy oo

wenaInd R dallAuasniedu q 8nlaun
R Tuwihy  189%n (ergs)

R lumheg  3a Joule)

R luniie  wean3 (calory)

[y

_ 8314 x 10’ Bo%n waiu lua

(ergs K" mol™)

- 8314 9a Ay WA
UK mol)

a -1 -1
= 1.987 WAADS AU LU

(cal K" mol )

-1

° & v = N = = =
nsauadluseauil daulvgld R= 0.082 dns ussenia wadu wa (L atm K mol )




46

A9E19NITAIUIN 1599 UAHYANAR
detedl 7 uRdlelasiou S1uau 5 lua ussgeglunivuzdsiinnugwiniu 1,500 cm’

figaungdl 25 °C Anuauvaufialalasiaunelunisusduwitle

1,500

/AN @y : P =7?atm T=273+25=298K V="=15(
1,000
N =5 mol R =0082 L atm K" mol”
NNNAVBIUNFRAUAR PV = nRT

wnueluanms Patm x 1.50) = 5 mol x 0.082 L atm K’ mol” x 298 K

5mol x 0.082L.atmK ‘mol ™ x 298K
1.5

P = 81.45 atm

. Anusuraakiatalasauvinnu 81.45 UsSNNA

a

inaenedl 8 uRdlulnsiau (N,) S1uau 10 () figaumgll 25°C uazAdudiy 760 mmHg

A
= o o < 1 Y
f3waulua wazirwauluanaduwinls

e 760
15AA gnny : P= —=1 atm V=10 () T=273+25=298K

760

R=0082LatmK mol' n=? mol N= ?

NNGVBILNHDAUAR PV = nRT

wWUATUENNTS 1atm x 10() = n mol x 0.082 L. atm K' mol" x 298 K

1atmx10 )

0.082L atmK "mol ! x 298K

n = 0.41 mol

. uwhalulesian (N, Aduauluawinhu 0.41 mol
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wIwuliana
o o o 23
wialulasiauw (N) 1 mol #idwalaanawiiu - 6.02X107 Tuwana

0.41mol X 6.02%X 10%

o ufalulasian (N) 0.41 mol d3nuluanawiiu
I mol

2.47%10” Tanana

" ufdlulasiau (N,) d9wiuluana 2.47%10” lanana

a

o oA o a ¢ 3a = & a &
A298199 9 uRaulianile 350 cm’ dua 1.069 g 91 40 °C uaz 785mmHg wiaviiail
waluanawinls

i 785 350
WAN @AM P= —— = atm V=—— () T=273+40=313K
760 1,000
R =0.082 L atm K mol" ¢ = 1.069 M =7

o A a' S
NN VOILNAYANAG PV =nRT o Nn = =

<

PV=£RT~ M=>—

1.069¢ x 0.0820 atmK " mol ™" x 313K

780 350
—atmx

760 1,000
1.069 x0.082x313x760x1,000

nuANtUaNNNS M

Q)

M =

780x% 350
M = 76.38 ¢/mol

". waluanaveauiailviniu 76.38 g/mol
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A29e199 10 ufiaiiiny (CHy) Y3uIas 3.30 8ns n1aldadnasu 710 mmHg wazamungil
27°C wASIMUANIANNSY (Waznauvae C= 12, H=1)

aada ].
WA @NNy : P = —— = 0.934 atm V=330 T=273+ 27 =300K
760
R=0082LatmK mol’ g= ? M=12+4=16gmol

o - < S
AINNHVDILNHYAUAR PV =nRTWa n=—
M

PV:ERT~ g= —

M RT

0.934atmx 3.30() x 16 g mol

unuAluguns g

0.0821 atmK "mol ! x 300K
g = 200¢

", waluanaveawialiviniu  2.00 g

o oA & = o 1 v =i a
Aqe8199l 11 uia X dualuanaminiu 92 asnanuruiiuulesia X Neamgiuazainy
PUNINSIFIU (STP)

38R0 @nmg : P=1 atm T=273K R=0082L atm K" mol’

M= 92gmol’ D=?

NNNUeiagauad PV = nRT e n = =
M

PV = S RT B pyi-SRT il 22D

M vV Vv



PM
aunnsg D=——
RT
. 1atm><92gmolf1
WNUANLUENNNS D = : :
0.082L.atmK mol = x 273K
D= 411¢/

" witd X @ STP flenumunuiu = 4.1 ¢/t
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ngmwﬁ’usiaﬂmaaﬂaaﬁu (Dalton’s Law of Partial Pressure)

99%u aanulaauladnen
Aeafu Anufuveufanausie o
uavRengALRugeveslAatuluY
A.A.1801 (W.7.2340)netiuAadsus
2 yfiadulunmaniy uazuialasin
UfAseiu Tuanavesuiaunasyian
%"‘iﬂﬁuuwﬁwmm%wﬁmsqLLﬁ"ﬁ 19
YurawhaLRazsingauvinlmanaIN

fU D1AMRNIZANUAUNLANIINANT
YUVDILNAWAALILALIENTIT AINUAU
98 (partial pressure) WAO1IAIY

ATl 4.29 909U AnaRy
11 : http://world-scientist.blogspot.com

AUNLAAINNLNALAALTUANITINAU
BYNIN AMUAUTIY (total pressure)

Po,=1atm P, =3 atm

AN 4.30 BAAINTHANTUYDAAAITLANIUNYAIUA UL DL VBINDAFY
731 : Hassell and Stasko, 2007, p. 442



e @ \"0
@ [::h : ‘:“
° o9
) ° @ : ° >
%9 o 9
o ® o
Bl o © 00
® o o
L
v Wo
[} Ny 0, + Ny
P=0.1atm P=0.7 atm P=0.8 atm
o ' L2
AIMUAULDY AINUAUIIN

AN 4.31 wanaAURULa AN A IHEY

fis : Burns, 1999, p. 364

N9ANUFLLREYBINDARAY NA1II “AIWANTINYNUAFREUN iU ATE AT
AonuasynUNasIuYasnINdagvad ufan1g Milussrsenauvesuianaiyg”

2zl

ANAUTIU = HATINVDIAUA UL DY

[

~ & vo X
Weuduaunsineail
Pt =

|
o
+
o
N
+
o
w

AUAUTIY

-
—
1l

P, +Py+ Py, = AMUAUgesYaILAaYlaN 1, 2, 3

........ AUAIAU
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Tunmsmenurugagvaakiabuwianauwsazsdnanusam lananeds wiu

aa A o [ '3
59 1 Awalesldnguasuaes

IINNYVBIVBLA Py = Py
11 22
B PV,
P2
V
Rl
LY & 1 Pl \/2
. Anudugesvasuiausiazyin =
V
RIEY
350 2 Aunlagldaunisvauialugauni
PV = NnRT
nRT
V
. o o i _a nRT
. Anudugesveuiausiasyin = —
Vv

ad o v o/ o J 1 [ Y
/N 3 mmmiﬂﬂ%gmm'mauwusszmwLﬂwmu"[uanum'lmu

ANAUEDBURILAALNY = LAwAIUlLATILAANY X ATNAUTINUDILAdNEL



A18819N15AUINI 1309 NHANUAULDYVDINAAU
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o oA 3 & o 3
A29819% 12 A1vue A 9 4 dm” UTTUAHD15NBUANAY 2 atm UazAI¥ue B 9 2 dm
Us5uiiel He AMNAY 1.5 atm Walnduliufanisasuniiiunauivagnaauysal
WAIUMANUTUTIMVBIUATTUA UL A uazavus B

WhA @M A L p =

? atm

NNFATANUAULDY  p

wiuenadluauns  p

dN11% He tpo=

NNFATANUAULRY  p
Y 2

wiuAadluaums  p
He

P

He

2 atm

W

2x4

6
1.33atm

O.Batm

= ﬂfdm3

= 4+2dm3

4 dm3

4+2dm’
T

. AUSILVRILAAIUAITUE A Az B aalUmdu = 1.33 + 0.5 = 1.83 atm
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fegnsii 13 TWauramanususaalusineussennid fivsunas 10 () @ 35 °C @4
Aeluussy H, Winfu 250 x 10° Tua, He g 1.0 x 10° 1uia wag Ne winfu 3.0 x 10" Tua

WAR  @ngH, : P =?atm V=10() T=273+35=308K

R =0082LatmK mol’ n=250x10" mol

o - - NRT
NNYUaLAagAUAR PV = nRT %30 P =
V
-3 -1 1
, 2.5x10 "mol x0.082L.atmK "mol = x 308K
wnuAluaLns b =
H, 10 (L

p = 632x 10° atm
H,

AN He : p = ? atm V=10 () T =273+ 35 =308 K
R =0082L atmK mol n=10x10" mol

o - “ NRT

NNNYVBMNARANAR PV = nRT %30 P = ——
V
3 1 1
, 1.0x10 "molx0.082L.atmK "mol ~ x 308K
wnuAluanns b =
He 10 (V)

0 = 253x 10° atm
He
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gNMy Ne : P =?atm V=10 T =273+ 35=308 K

R =0082LatmK mol' n=30x10" mol

o - - NRT
‘\]Wﬂﬂ{]‘U@ﬂLLﬂﬁ@q{ﬂmﬂm PV =nRT#i P =

Vv

~3.0x10 mol x 0.082L.atmK "mol ™ x 308K
le 10 ()

wnuAluaLns

=l

o = 758 x 10" atm
Ne

|
0
+
o
N
+
o
w

npANNKULRBIBMMERRY |

632x 10 +253x 10 + 758 x 10"

o
1l

9.61 x 10" atm

_O
Il

. suswlumheussennia 1U3ues 10 () 71 35 °C whiu 9.61 x 10° atm
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1599 AUURAUDILAE

YDNAU.ccvverererericrrmncssmsisssssessssesssssssssssesssssssssssssssssssssssessssssssssssssssss U . 4
FUIYN Leoooooeeececcninnennnnnnreseeseeeeeeeeeee s Usesungy
2o VR TL VU TLY
B e Ao
Y
B Handuiin
D eerese e N3IUNT3
B e LAUIYNITNGY

gaUsTaeAnIsleu;
1. UniSpuaunsalivguiaauveaunideduisaudfiuisusznisvewiiale
2. dnSeuAIumUsIINg Anuiy gamnll Suiuluavsenia agld
Aruduritusszarinaiinauadusungenag vasufald

v Ao o so

3. dnSsuiiaueunngmsainietuluiinUssiriunduiusiungiequeniala

A1Tuas TitinSeuaslesdnnnuiilannnisyhinssuuasdnmaindnsilemingney
Aausielyil

1. izt laufadediguinanasUsunnstusgiunvugnussy
(Toaz 1 Azuuw)

2. voaguanvileussyuialalasiaudiung 150 ()
ANNAY 1 atm Waueaguasyaauly 2500 m Faadunuas
wide 0.75 atm uialalasauluveaguaziiviunsduwile (@oay 1 Azuuw)




Valume (V1)

Velume (V2)

3. WinihuiaeenTaudeliusung 8.00 (1) Ngum
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a

adl

Y

27 °C warAUsy 1 atm UnlrAusSauauvenefiil

/ 1
e ° . o/o —
) ° ‘. N el . L
@%e%e) e o 0
H Temperature (T2}
Temperature (T1) A . \
B | I

ANPNUAUAIT (TDAY 1 ATLUL)

l Usuasilu 10.00 L wiiaeendauiiazdionmgiivinle

AN astugesiiligndes@eay 1 Azuuw)
anmzi3udu anneiiasuudas
he AR U3ums Qaunll AP U3ums gaunLl
A 760 mmHg 1.0 dm’ 25 °C 766 MmHg | (@) e 200 °C
5 1 atm 500 cm’ 127°C (5) - 200cm3 127 °C
c 1.23 atm 700 cm3 250 K 750 MMHg | (6) buessessss 200 °C

7. uhideenaudiuiu 2 mol Mgngil 30 °C AUAY 380 mmHg AxiUsunsvitle
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% 24 3 d‘ = o 24
8. aknag A 8dm 1 STP Uua 19.2 ¢ mmmummaiuLaqasuaal,ma A

4 o 3 & &
9. myuglunilaiving 2.0 dm” ussauialulasiau 0.2 mol uazuiia
28nT3U 0.4 mol N1gaunall 400 K 2MANUGUEo8vaNATINAD LAY
ARSI

10. enfeggunsalnIadld viseusingnisalludinusydriundanuduiusiungug
vIeNgUeLiia wiouesuly
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LNEUINNIS IAAZ LY

1 AZLUY  MBUAININGNABY
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avuuuTRsiniadl 1 Nan1UTELIY
ATLLULAL AzLuuiile Anduseuay ARy Taipinu
10
R T NU szl
(e )
T YA Y

neuain1suseLiiuy

ASeERE  SEAUAMAIN

90 - 100% Mo

80-89% AN

70-79%

60 - 69% Uunang

50-59%  wold

Mni1 50%  FosUiuuss

(newginisunudasas 80)



60

LUUNAFDUNAILI8UY

NGUAITEMSISEUIINGIAEAT  S1ERYT 930222 fudiseufinunln 4
1599  AUUAVDIAE AU 10 U9 AZWUY 10 ASHLUY

gaUsEaeAnIsieu;

1. UniSeuaunsalivgufaauvsauiaesuisaudfiuiausenisveuiiala

2. diFewhmmaasailednuinavesgagiiuazmuduiieuimasveaufals

3. dnseuaunsaaTUlazeAUTIgANUFITUSTENINUTIINT ANNAY UALQUNI
Vol

4. dnSeumMUINUTIING ANNAY gaumgll Iuiuluanieuda agly
AU sTrneUS e ungene vesudals

% v ¢

v a o sl a g Na o Ao (Y ! [2] 1%
5. ‘LlﬂLi‘EJ‘u‘L!’]LﬁLIEJ‘Uiﬂﬂ{]ﬂ’ﬁmﬁ/lLﬂ@?Juiu“mﬁ]ﬂigﬁﬂﬁuﬂﬁMWUﬁﬂUﬂﬁ@']\‘i‘]“UENLLﬂﬁlﬂ

'
= = o

Ads dnSeudenmneuiigniigaiieadinauiielnainasewmang X addunseayainey

q

1. Uala Ly audRvewialugaun
n. uiaUsznousmeayNIATLIALEN
. usiagluanavauiaiLssragaseninaliana
A. Mvuiusgriluanadunsvunuudanguy
1. wiazluanavesufadimaiedeuiiuuylseidou

2. felanangnieaienfuandiufanunguisat
n. luanaveufigauysaifivuadnuinauteldinduaduaud
v. flgaumpiiientu ufa A uavufia B diindssuestlndewifuane
A. uiahlesauAlndifestuniaauysainniign degluanmeanudugauazgamgiin
1. ynamgamgiveaniaan 100 ssmwaiea Ju 50 sswrnwaidea laofiusinnasd
Anuduvofaaziintudy

=



3. uhaladieluifautRaenndostunguiativesufainiign
n. 99NTLAU
. ARDIY
A. D15NOU
4. lulnsiau

ld5useluilalutinoudaude 4 - 5

wigmngdl 70 C

4. mnaaesiatuayungle
n. NYVDIVI5A
. N§VBINDANY
A. NOUBIVDLA
3. NHUBRNRaNLN

v v o o N a 3 A o X a i
5.97098 4 9% 70 °C wnduluInmg 686 cm™ v 20 °C LLﬂau&lUilﬂ@’lﬁL'ﬂ'ﬂ,ﬂ

n. 586 cm’
9. 540 cm3
A. 526 cm’
4. 487 cm’

61

6. prnsruan@neussyuialuutiseulaearuaulvisiusunnsasnuingy luanavesuiia

melunszuenifiuniazdsunlasognsls
A, rdsuiitnIiy
9. AU INILAY
A, fuwnlngtuniia
1. Anudure ALY
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a

7. ufaniuinms 165 dm’ figaumgil 352 °C uazAudU 0.275 atm axdiuumsiviila
7i STP

n.0.99 dm’

%.1.98 dm’

A.2.97 dm’

4.3.96 dm’
8. nwuy 2 L UssguAa CO, mnmsiu 20,5 atm Migaumgdl -23 °C

n. 4.0 lua

2. 3.0 lua

A. 2.0 lua

1.1.0 lua
9. uhavdaniailu3anms 100 cm’ @ 20 °C Erdpensliufaiufiusunns 200 cm’ Tngly
mmoﬁ’umﬁqmgﬁﬁmLﬂﬁaulﬂuqmmﬁﬁ'aamLezial,%aa

n. 10 °C

9. 313 °C

A. 546 °C

3. 586 °C
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. ddulalundenanausulienasslianild
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2. tsdleludissuiaaldviemsadnazilesdinintendiuludioeguenzia
3. anusiulauiluusseiniaveisaasiianliamued fugungivesiosuaeiug
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- et luiesnlawesestsuennalililisaumaliegn 25 eswrnwadua U1asihond
gaungiipieniuiuilesnluriessssumndoumniivieariniu 35 ssrnyaies

9 Y 9
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n. 1 ua 4
V. 4 ity
A.2 3 uay 4
3. QnyNte
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1. iz laufaddlguianasUsinnstusgiunvugniussy (Teay 1 Azuuw) H
auvgufaatvesiailimuiluanavestiedvuimanun sgiieiu - &
= N = ' v A vy 1 o & A v d
wazilussdawmilersenindluanatesinnaudelainliiios deuieussaialily e
o A Y & Yy . a A o
nuglanmuluanavesfinwazindeuntumninivuglisgdasyauieldd o,
24 1 24 a 1 1 -3 1 a .
luanavesingegifiunivugiaue Aeddiviunsliuuuentuegiuuiunns A Bl
*%e
VOINIYUY Saie &
e o°

2. vonguanvileussguialalasiaudiuns 150 () inudu 1 atm e
veaguaseauly 2500 m Fapnuduaande 0.75 atm uialalasiauly
veaguariivsunsduinle (Jeaz 1 Avuuw)

BAn @nnsiil - P = 1latm Vv, = 150 (1)
anngfl 2 . P = 0.75atm V, =2 (D)
91NNYUBIVDLA PV, = P,V, 71T uaz m aafl
wnuA luauns latm x 150 () = 0.75atm x V,
V. = 1 atm X 150 ()
2= 0.75 atm
vV, = 200()

At Wieveaguasegaduly 2500 m uialalasiauveaguaziivsuasiiindwduy 200 (1)

Valume (V1)

3. WinihuiaeenTaudediusung 8.00 () Nigaumgil 27 °C
WAZAMUNY 1 atm u RS uIuvENEFTUSIns Y

gy & o~ = v a{'
| ety ' 10.00 (1) ufigeandiauilaziiaamalin °C drrnuduaad
Tempe'wre(“)‘ﬁ ‘ ﬂ Tamprahis \12) (sz’jaag 1 ﬂgLLuu)
WA @nmEN 1 : v, = 8.00 (1) T, = 273+ 27 = 300K

annedi 2 1 Vv, = 10.00 (1) t,=7°C
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P V4 2 o o
1NNYVDIYI5A — = == {IPuay m A7
1 T,
, 8.00 (1) 10.00 (I
wnuAluaLnS O O
300 K T,
. 10.00 (1) X 300K
z 8.00 (1)
T, = 375K
t, = 375-273=102°C

ufe Wethwigeendauulininuieuauveiemiiusuinsidu 10.00 (1) 1A
AuAf uideenTlauilaziigumall 102 °C

AN astugesiligndes@eay 1 Azuuw)

anmzisudu anmezfiasunta
wia ALY U3ums gaunnll ALY U3ums YN
A 760 mmHg 1.0 dm’ 25 °C 766 mmHg | (4) 1.57 dm’ 200 °C
B 1 atm 500 cm’ to7ec | (o) IO | 200cm’ 127 °C
C 1.23 atm 700 cm’ 250 K 750 mmHg | (6) 910.46 cm’ 200 °C

7. ufigeanaudiuiu 2 mol Mgngil 30 °C AUAY 380 mmHg AxiUsunsvitle

380

/AR @My : P = P =05atm T= 273+30=303K

n = 2 mol R=0.082 l.atm K tmol™t V=7 ()
NN VBN ADALAR PV = nRT
unuAluaun1s  0.5atm xV = 2mol x 0.082 1.atm K~ mol~! x 303 K

2 mol x 0.082 1.atm K~ 1mol~1 x 303 K
0.5 atm

V= 9938()

Aatiy uheeeNTLAWIIWIL 2 mol Yignail 30 °C ANFY 380 mmHg
whgonglauaziuIuing 99.38 (1)

%4 24 3 dl = o 24
8. akngd A 8dm 1 STP dwa 19.2 ¢ mmmummaimaqasuaaLma A
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/AR @AMy : P= 1atm T= 273K R=0.0821.atm K tmol™?!

V=8dm3() m=192g M=?

NRT — PV=%RT

NNNIVBIUNFRAUAR PV

192¢g
% 0.082 1.atm K 'mol™! x 273K

19.2 g X 0.082 l.atm K~1mol™1 x 273 K
1 atm x 8 (1)

unuAtluaun1s  1atm x 8 (1)

V= 5372

fsty dufa A 8dm® 71 STP flna 19.2g azfhnaluiana 53.72

=~ a 3 v &
9. nugluniislivuin 2.0 dm” ussguialulasiay 0.2 mol uasuiia
20NTAU 0.4 mol NP 400 K 1MANUAULRLVDIUAATIIABILAZAIY
AU

WAR  @nMe N, : T= 273K V= 20dm3() n = 0.2 mol

K=400K R=10.082l.atmK 'mol™? P =7? atm

o - RT
NN VBIUNHYAUAR PV = nRT P= nv
. 0.2 mol x 0.082 l.atm K~ tmol~1 x 400 K
LNUANLUALNNS P=
2 dm3(D)
P = 3.28 atm
@nr 0, : T= 273K V= 20dm3() n = 0.4 mol

K=400K R=10.0821 l.atm K 'mol™? P =7? atm

RT

NNYVBUNARAUAR PV = nRT P=n—

0.4 mol x 0.082 l.atm K~ 1mol~1 x 400 K
2 dm3(D)

WNUANLUALNNS P=

P = 6.56 atm

AaUY AUAUTILLYVINAU 3.28 atm + 6.56 atm =| 9.84 atm
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