Chapter-5
ge DI ITEE

(States of Matter)
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UIST-JRI® & WK

WY 5.1. 30°C AU 1 bar S W AT % 500 dm > AT Y 200 dm * 76 Whfga e & forg fwat
AT T Wt ATETAHAT 7

W° e Pl —lbdl’ P2—-
R =500dm> AV, =200 dm?
30°C ferR a9 ) aTzk-vr F M ¥ ITER,
AN =P,
[ 1x 500= P, x 200
T P, = lxsoobar =2.5bar
374 arsfiee gy ht mmz’hﬂ:z.smr I

¥ 5.2. 35° C 919 qGT 1.2 bar T WX 120 mL &nfiar aret arr & v st Frfyea wwn s i af
35°C WX I I 180 mL TIRAT aTeY Tl ¥ werTana fnar smar €, @ e @ g s
T | P =12bar, P, =7
¥, =120mL a9 ¥, =180mL
35°C feR A R g & A0 % oFER,
PlVl =P2V2
1.2x 120=P, x 180
a P, _1.2x120
180
=0.8 bar
s ewrafieTE = 0.8 bar IW

W 5.3, HTEAT AHIGHTUT ST IYANT A §T W AT B Rr e am w i srera o o
& AT B 1
T

bar

PV =nRT
w=g H TIAA (g )

P =1RT
mV

Wl m= N9 =1 snfas g=mM
Tﬂ’ﬂp:ﬂ?r'ar

pacBL [ _‘x_p]
" R

, m

R,T 3R m foax &
A (p) < P W
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WY 5.4. 0°C WU AT 2 bar T W Fotit i & SAToAT3S 1 U 5 bar T W STEENH & U
% GHM ¢, T ATFIFE T A~ FATL? .

T AR T T p=%
&l p =T, m v FAWA, R = 1 Reoiss a9 7 = qr9we 2
A9 p=5x0987atm (.. 1 bar = 0.987 atm)
m=287A R =0.0821L atm K/mol
p =27 0987x 28 (T =0K +273K =273K)
0.0821x 273
-+ el TS 1 T GHE o

5% 0.987x 28 2x 0.987x x
0.0821x 273  0.0821x 273

q 28x5=2xx
q x=ix2—28g/mol=70g/mo|
I ATHFATSS T 3NMfah T = 70 g/mol I

WY 5.5. 27°C UL T TTA ATS9E 71T T S 2 bar F1 Tl WHIT AT Tek Sral U FAN & A0 24vey! i
foreng wITelt &, A S0 3 bar B wAT {137 A % MR W Wrery v @R
T 27°C W9 W 1 g {4 &1 S =2 bar
TW 9T ¥ 2 g 19 e W T =3 bar
i\ B I I = 3 bar— 2bar = 1 bar

I P='V'RT [ PV=nRT]
B P="2_RT
mV
m 2=l pr ..(0)
myV
adn 1=—2_RT ---(i)
mBV
T (i) W (i) 9,
2_mg
1 2M,
'*'-H MB =4MA
1 B 1 3fvaeh SAHAM =4 x 4 1 3N0ash FAIH
q Mg =4M , W

T 5.6. AT Wt FHA 1ot ¥ o Feu awn § (e 2ar § ug wifes AT e w
SEEESA A AT {1 AT 1 bar TET 20°C AW W 0.15 g AgHifram aifufmar wom, @ Frifie
TISBTSSIST ST ST FAT EIT?

T : ARABFAT :  2A1 + 2NaOH + 2H, 0 — 2NaAlO, + 3H, + 224 L STP W

2x 27=54 ‘
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54 g Al S8 T € =3x 224 L H, 19
ngAl:ﬁ%LHz Lk

_1oo8, H, =
54
=18.6L H, T
o PV, _ PRl
n n
g P, =1bar, P, =1 bar
1x18.6 _0.987xV,
273 293
o v =lx 18.6x 293
273x 0.987
= >4498 L=0203L
269451
=203 mL
1 H, & 3™ =203 mL IR

¥ 5.7. Afg 27°C W9 dm® «nfar arer ok o 3.2 g WAT AAT 4.4 g FHET SHATFAES &M
frrgror 2, Wt gt I AT MY

- SRR CH, 1 3nfvge $HM =16 g/mol

qqn CO, & 3fras THIM =44 g/mol

CH, ﬁu\am%‘g:az

aaq cozas”rﬁatiGm=%=o.l

&

AR V=9dm? =9x 103 m?3

_0.2x 8.314 x 300
9x 1073

=0.554x 10° Nm™

=5.54% 10* Pa
- 2CO, = nRT _ 0.1x 8.314x 300

v 9x 1073
=0.277x 10°Nm™2
=2.77x 10% Pa
T 7 (fasv1) = pCH, + pCO,
=(5.54 +2.77)10* Pa
=8.31x 10* Pa
3T A g =8.31x104 Pa IN

Nm™ [T =273K + 27K = 300 K]

Nm™2
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Y9 5.8, 27°C MU WA 1 L & TR | 0.7 bar W 2.0 L SEATERES 99T 0.8 bar W 0.5 L
SIERIBEIT ! W1 1T §, o Nefter frsvor @t e ==ar 2mr?
T mm H, w%m:
v, =05L,V, =1L
P, =0.8bar 991 P, =2

Siqel & M & TR,
PV =PRY,;
q8 08x05=P, x1
q P, =9iﬁbar
qaT Py =04 bar
0, &1 Hifvrew g :
¥, =20L,V, =1L
P, =0.7bar A1 P, =7
9 % M % SHER,
PV =RV,
£l i Ut
V2
a1 Py = 0.7x 20 bar = 1.4 bar

faagror =1 g1 AT < = 1.4 bar + 0.4 bar = 1.8 bar
sia; Infa frsrorar svfre T =1.8 bar IW

W9 5.9. AfE 27°C AT TAT 2 bar T W Teh I1H HT O 5.46 g/dm > &, W STP W FHHT T &A1
am?

L I afi _drRy
P Py

T, =27K + 273K = 300K

T, =0K + 273K = 273K

dy =5.46g/dm3,d, =7

T; =300K 941 T, =273K

P, =2bar @41 P, =1bar

5.46x 300 _d, x 273
21

n d, =——5';g;x3200g/dm3 =3 g/dm’
a: STP WG T o =3 g/dm 3 T

WY 5.10. ATE 456°C AT 0.1 bar T T 34.05 mL HIEHRE aATST T W 0.0625 g &, T BITRIH 6T

T TR T J0?
T - P =0.1bar, ¥ =34.05mL =0.03405L
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R=0.0821L atm K "'mol !
T= 546K + 273K = 819K
Gl PV =nRT

~0.1x 0.3405
©0.0821x 819
BRI F IaH G = D002, 125
0.0005

3: THIEHIH T SATTUeeh S| = 125¢g IW
W9 5.11. Teh feremedf 27°C U et U & weeen 0 Stfuferar-fistur Srem e Trar aar 36
FATE ! SelTell UX T AT 6 TH UyeiTe SU 37U ST6T ol STEHTH gaiT| SHA ITTIHTIT &t daraan

AT T AT 477°C UTETI AT SATST foh AR 1 FeReeTr amT wemeas & A frasem

mol™! =0.0005 mol !

T T, =27K + 273K = 300K
q T, =477K+ 273K=750 K
aed & M % STER,
h_n
1
- vo_n
V, T
300 2
750 5
e fehen 91 1 9R = _2 =3?
3
3Tq: AT T UATER | SITeY fFehett wiT= = IW
5
WY 5.12. 3.32 bar U5 dm® 3G ST ATERt 4.0 mol T & AT Y TUHT shifq)
R=0.083 bar dm>K ! mol !
T P =3.32bar,V =5dm>, R =0.083bar dm>K ~'mol !
G n =4 mol
&R PV=nRT
_Pr
nR
_ 3.32x5
4 x 0.083
_166
0.332
=50K
A4 T F AT R IR AT =50 K I
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WY 13. 1.4g SHAEE | 8§ Suftera et sl Sl W8T St OMET &
e 28 g N, 9 =1 mol

l4g N, g =lx 1.4 mol =-l mol = 0.05 mol
28 20

1 mol N, =6.02x 10%* TR x 14
0.05 mol N, =0.05x 6.04 x 102 x 14 THaRIA
’ =4.228x 10%> TR
W gOrEY wt vt e = 4.228x 1023
e 5.14. g U Geus § 1010 ﬂ{%aﬁﬁaﬁﬂmm,a\mm%maﬁ
frafta o # Fraer wwar w@m?
e ;. 10'0 g0 faeRor & @ w9 =15

23
6.02x 102 T & o w9E = n 6.02x 10 years
10" x 60x 60x 24 x 365
6.02x 1013
=————years
35% 107
=19x 106years (TT9T)
37a: Irvfie WA =1.6x 105 years I
WY 5.15. 27°C AT U 1dm SITEATT AT TelTeah A 8 SrEATaRdterT e 4g TTFTBEIIT o fasTor
T gt < TeRee gem?
T 0, H 9R = 8g
el Y& = > =025
32
'0. H2 m W =4g

fasro ¥ %8 W1 =2 mol + 0.25 mol=2.25 mol
TR T ST =1dm? = IL
a AT = 27K + 273K = 300K
9 PV =nRT
q Px1=2.25%0.083x 300bar
=56,025 bar
37 TrsToT &1 et & = 56,025 bar
YT 5,16, TEHN & WK quT Faeenfue g & SR o o oY UeiTs &ed §19f¢ 27°CW 1omﬁmr
YS! TR 1.66 bar T 100kg EFATT -t ST, WY USATS i MO SN (TG H O =12 gm ™

AAT R =0.083 bar dm> mol 1)
T gaﬁmemaav%nﬁ

r=10m
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v=§x3.14x103m3‘

=4187.67m’
=4187m3
foreonfya 9/ 1 R =4187x 1.2kg = 5024.4kg
T =27K +273K = 300K

A e n=tV
RT

1.66x 4187
= mol

0.083x 300
6950.42
= mol

249
=279.1x 10> mol
A 1 5omM =279.1x 10% x 4 kg =1116.4kg
W TER AR =100 kg +1116.4 kg =1216.4 kg
Teire = faeanfa 9 &1 YR — TR W 9K
=5024.4 kg - 1216.4 kg = 3808 kg
3 UETE AT 319 |IT = 3808 kg IW
WY 5.17. 31.1°C 9T 1 bar T WX 8.8g CO, BRT B T T &1 T SHifAt)
(R =0.083 bar Lmol ™! )
F R P =1 bar, T=304.1K, Wco, = 8.8 g W4l Mco, =44
T=31.1K+273 K =304.1K

PV=KRT
M

7 1x V=22, 0.083% 304.1
24

a V=0.0166x 304.1 L
=5.04806L =5.05L

7 WAT AT HRAA =505L -

WY 5.18. AT v WY Fendlt Iy & 2.9 g FEIHIT W 95°C qT 0.184 g STEETEEIST & 17°C W
T WA §1 FA1e Fon T a1 Wer geaaT @ gm?

o FREK 3Ry A9 WSO PV = nRT
AT g 1 3Afresh FT9H =M g/mol
ad Y F1 oA =29
ﬁa'&i@l:z,=31—9,mol
M
aaq T=273K +95K =368K
Pr=22x Rx368
M
3R TIEGISH 1 F9H =0184 g
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Hzﬁthaﬁw=91-28—4

" T=273K+17K=290K
0.184

PY = === xRx 290 (i)
Tl (1) W (i) 9,
29 Rx368=218% R 290
M 2
q1 M =M g mol—l
0.184 x 290
21344 -1
=—— g mol
53.36
=40g mol !
a1 T &7 Ao TEHT = 40 g mol | IW
97 5.19. TS bar ST T STFEIEZINT AT STFATRA & TaSToT o 20% SEEZI (WA ) W&
T &, A TSRS T i el &t 2RIT?

¥A: P=P,x Hid ¥
Py, =Ibarx 22 —02bar
2 100

37d: INifYIen g = 0.2 bar IW
U9 5.20. PV2T? / nTf¥T o T SI 30t o Bit?
Pa x (m® )* K? 612, 1-1
W—SIWL———I——:Pam K2 mol
mo
¥ 5.21. ACH & Fam & 2a U GwEE f ~gAaw @9a 919 -273°C 2t 1
ITH—A & 7 F TR,

v, =V0[1+—’—]

273
t=-273° C T,
273
V, =Vy|1-—2
! "[ 273}
a Vi =W (1-1)
q \f‘ =V0 XO =0

3T: ~273°C <IATH WS 19 §; TR TR FH A9 R e F0TcAh 81 9l €, S 56 dore @i 21

YT 5.22. FHIET SIZSHTGATSES AT WS T hifeleh a9 AT 31.1°C Ter —81.9°C §137H | Fped
e 3T 3nfraeh et & 9T Fi?

IT— Nl gavlar F RO He SP3irEs A SHR-iveas o AHF €

W9 5.23. A-stdTed Wraiet @t ifaes areledar ot |usEa

IT—AT-SATCH WISl o it Arefehavl—a 1 91 119 U3 & =9 Y01 ol &1 Forerdl 1 9"
HT Bl T=e g B 3% atm L2 mol ™2 1 o 1 e WM STHY0T o1 1 eeral 1 a1g FT 2

ATSTATH b YTl Sl W — 3= b T8 I e FEamal 81 57! 31 Lmol ™! €1 19 %
S AT 1 =R A WE B 2
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