pAc E Main Booklet Solution

nt.mepicaL  Gaseous State
] EXERCISE - 1 [A] I

1. (c)

pT |
Il
I

-V
Boyle’s law PV =constant
=nRT
As TT constant also increases. And graph shifted upward i.e. T, >T, > T,

2. @

v LT
I

P, =2latm V, =50L

P, =7atm V, =V +50L
Boyle’s law PV, =RV,
21x50 =7x(V +50)

V =100L

3. c
,(Az constant temperature PV, =P,V,
P=P,V,=V
P,=?, V,=0.95V
PV, Vv

>V, 095
P, =1.0526P
% increases in P =5.26%

4, @
At constant pressure
Vl _ V2
TZ

1:V
=1

< <

v T, =2

2
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ALY,
vV, Vv

T, =1.1T
% increases in T =10%

T, T

(a)

Charles’s law

at constant ¥ =K (constant) =V =KT

(d_Vj _K
dT ),
(b)
V, =100mL T, =100 C=373K
V, =200mL T,=?
Constant P Vi = Ve

Tl T2
T, = V,T, _200x373 _ 746 K

\A 100

T,=746-273=473"C
(©
T, =27 C=300K P, =12atm
T,=? P, =14.9atm
At constant V i} = i3

Tl T2
T, - P,T, _14.9x300 _ 372 5K

P, 12
T,=3725-273=99.5C
(©)
Ideal Gas Law
Both flasks have equal size
No. of moles of H, = g =
No of molecules of H, =N,
No. of moles of N, = 2_1
28 14
1

No of molecules of N, = u N,

No. of molecules in flask A> No. of molecules in flask B

(d)

No. of molecule of S, = &
RT
723
P =ﬁatm, V =0.780L, T =450+273
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10.

11.

12.

13.

=723K
723%0.780

~ 760x0.0821x 723
3.2

No. of moles = — =0.0125
Molecular weight

32
0.0125

=0.0125

Molecular weight = 256

If x atom in one molecule of Sx then molecular weight =32x =256

X =8
S8

(@)

Vi NRT  4x0.0821x295x 760

P 4x720

= 25.565L

(d)
P, =2P,,V, =2V, T, =2T,

M, =M,
mg=X,m, =?
|:)AVA — I:)BVB — PAVAI\/IA — I:)BVB'\/lB
nATA r]ATB mATA mBTB
2P, (2Va)Mg P,V M,
ma(2T,)  X(Ty)

=>m, =2xg

(@)
P, =3atm

T, =500K

V, = 275L

V, =200L

P, = 2.50atm

A/ AVRAA
Tl TZ F’1Vl

2.50x 200x 500
T 3x275

2

=303K

(@)

PAVA _ PszHz
n,T, n
P, =P,

H, "H,

M, = 5.40x300x 2 _798
0.14x 290
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14.

15.

16.

17.

18.

19.

(d)

PV =nRT
m m
PV=—RT=PM=—RT = PM=dRT
M \Y}
PM
X=—
RT

Value of M is large, density large (at constant P & T)
MCH4 :16, MC2H2 = 26, MCQHA = 28, MC3H8 — 44

nT, 2n, (300)
n2 n2
T,=600-273=327'C

= 600K

nT,=nT,=T, =

(b)
nT,=n,T,
_nT, _n300_ 3

n n
S 400 4 °

3
ng——m
Fraction of molecule of air goes out 4 =

n,

N

(@)
Y Y
C.H, +(X+Zj02——>XCOZ +EHZO

0.2 0.8 1

AV _BY, B RY, =V, =4V, i.e. four times of initial volume
T T, T, 2(2T)

(b)
PV _RV,

anl nZTZ
300V, 300V,
1(T) 2(T)
V, =2V,

Now separation removed volume V, =V, +V, =3V,
n,=1+2=3

[Tl :Tz]
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20.

21.

22,

23.

24,

25.

PV, RV,
nT,  ngTy
300v, P, (3\/1)

T,=T
(1)~ 3(T) o
P, =300mmof Hg
(©)
PV:nRT:PM:dRT:Tz%
9

_112x10 ><23 (d=13g/cc=13x10° /L)

1.3x0.0821x10
T=2x10"K

(d)
PV =nRT = PV = MRT = v = TRT
M PM

The gas which has highest value of M, have the least volume i.e. HI

(b)

PM =dRT

for same gas m= constant
T=constant

BB P P g o]

d d, d, 2d,
p, = 2P, = 2atm

(b)

PM =dRT

d=M
RT

For same gas ; higher, density higher. i.e. O°C(273K),2atm

(a)
Tl
T
p1 ?

d—
RT,
M

P=

For same gas T higher, RT higher, slope increases
m

T>T,

(©)

Partial pressure will depend upon no. of moles of each gas. As mass of each gas is equal, partial

pressure will depend upon relative molecular mass.
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c
]()llton’s Law of partial pressure
P, =latm,P; =1.5atm,m, =2gm,mg; =3gm
Py =P, —P, =1.5-1=0.5atm
Py =X, P, Py = X,P;

Pa_Xa_Ma_mmy _ 1 _,

Pe Xz ng mymg 05

M, 2 1

M, 2(3) 3

(a)

Po, = Xo,Pr =0.21x750

P,, =157.5mm of Hg

(c)

no=tnp 23 1.1, _8_1
Mepte g4 T 98 47 % 32 4

The gas having highest mole fraction i,e, highest no. of moles, will have highest partial pressure, i.e.
He

(@)
Niotar = 0.10+0.05+0.20+ nco2

ntotal =0.35+ I'-]COZ

PV=n_RT=n PV

— " total total —

1x9.6

%~ 0.0821x300
Neo, =0.389—0.35=0.039 ~ 0.04

0.35+n 389

(b)

Graham’s Law
V K

rate = — = —

t JM
L_ M =1, =+2x5="7sec,t., =14 x5=18.7sec
t2 MZ
tH

z_MwJEJIJ
to, Mo, V32 V16 4

ty, =4t, =4x5=20sec

teo, =/22x5

=23.45sec

(a)
The gases having the same molecular mass diffuse at the same rate
1e.CO, &N,O
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32.

33.

34.

35.

36.

37.

38.

39.

40.

(©)
n_n m _2f2 24
r, nym 1v2 11

(©)

The gas having less molecular mass will travel more distance than other

My, =17 M, =365

i.e white fumes of NH,CI will formed towards HCI and (Point C)

(a)

Ratio of molecular mass is large gas can be easily separated

Mo, _\/E_\/g CD, _ [20 [c“H, _[i8
H, 2 \WCcH, Vie'\c®H, \16

(a
r.CH4 _ Mx =2= Mx =4
. Mcy, Mcy,

= M, =4x16=64

(a)

Gases having same molecular mass cannot be separated by diffusion.

(@)
M

Br

Mo,

=5
o, _ [Mar _ 5223
rBr MOZ

(a)

Moist air diffuse outside and balloon will colapse

-

(©)
rso2 n/20 _ m

— X

r n/60 \ 64

(d)

Conceptually inside pressure decreases on steaming hot and when it cool, a vacuum will be created

which will help to seal the jars.
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(©)
Veo +Veo, + Vi, =200m¢

Volume of CO, =x
Volume of CO=y
Volume of N, =200—-x—-y

CO+£O2 —>CO,
2
Initial y Y
z
Final 0 0 y
Contraction = £y+ %j —-y= % =40m/(
y =80m/¢
Remaining volume =X+Yy+200—X—-y
=200m/(

On passing KOH all CO, will be absorbed.
Contraction in volume =x+Yy

X+y =100

X=20m(

Veo, =20m{, Ve, =80m(, Vv, =100m/(

(c)
X

NXOy(9)+yH2(g)—>szO(€)+§Nz(g)
Initial 10 30 - 0
y 30
DA =3
110 =Y
X_10 1 =2
210
N203
(a)

Vo, =XV, =¥s Vo, =2
CH,(9)+20,(g)——CO,(g)+2H,0(¢)
For the maximum heat volume of O, should be two times of volume of CH,. And as per given

condition volume of N, should be four times of volume of O,.
Vo, Mo, X,

=2
VCH4 nCH4 XCH4
VNZZnNZZXN2:4
Voz noz on
Vew, =Z,V,, =27V, =8Z
v. o Z L1y 22 2
11z 1177 11z 11
_82_38
2117z 11
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44,

45.

46.

47.

48.

49.

(a)

Constant volume & temperature P ,, =X,P., =Y
Pocn

Csz(g)+gOz (g)——>2C0, (g)+H,0(¢)

Initial x gx 0 _

Final O 0 2x _
C,H, (9)+50, (9)—>3CO, (g)+4H,0(¢)

Initial y By o) _

Final O 0] 3y _

X+Yy=80,2x+3y =230
X =10mm,y =70mm

(©)

By KTG

E, =SRT=3pv
2 2

:>F>vz§Ek

= (0)

(a)
KE=3RT
2

:§x2><T23T
2

(d)
T, =273K, T, =7
Voo [T, 1

Vrms2 T2 2

T, =4T, =4x273=1092K
T, =1092-273=819'C

(b)
\4 (Hz)_v (Oz)

ms — Yrims

3RT,, 3RT,, T, T,
= j— =
M, Mo, M, M,

MHz 2
T, =T, x =273x—=17K
2 2 OZ 32
(b)
KE T

As T doubled K.E. also doubled.
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50.

51.

52,

53.

54.

55.

(d)
1

The gas having lowest molecular mass has highest rms speed. i.e CO

V. o —— at constant T
rms N
@
Vrms = E
\/ M
V,, = 8RT
M
Vims = 3—“ =1.086
Vavg 8
(b)
Fraction
of
molecule
mgpeedvmp

T, > T, Fraction of molecule has acquired most probable velocity decreases.

(@)

moleculg

V. U->

mp

As Temperature increases V,  increses.i.e. curve shifts to higher velocity. Pressure & volume

doesn’t effect the curve.

(@
3
Total KE = EnRT

x=2M Rx150
2N

A

_3N,

2X R =300

A

= N=N;

(©)
(

Vrms HZ): MHZ Xh:\/@:].
Vrms(OZ) M, T, 2 800

Website: www.iitianspace.com

online.digitalpace.in


http://www.iitianspace.com/

V :V = =

mp 0 M MHZ

v [3RT _ [3R(2t+273+273)
rms M - MH2

T, =27°C =300K
V. V.V, ocT

rms? Ymp?
\/rms2 _ L
\/rms1 Tl
300+ X
300
4-300FX_ o _900°C
300
(b)

With increase in temperature most probable speed increases but fraction of molecules decreases.

(d)

I molecules make elastic collisions with each other and with the walls of their container.

II. Average K.E. doesn’t depend upon molecular mass.

I11. Molecules of a gas are in constant random motion.

IV. Different molecules have different K.E, but average K.E. of molecules(gas) remains constant at
given temperature.

Vi ”4 at constant temperature
rms

rms ’_ 2 82

rms 2

(b)
Vag (SO:) _ M, _ [20
V,,(Ne) Mg V8o

V. (so):;v (Ne)

avg avg
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62.

63.

64.

65.

66.

67.

68.

69.

70.

71.

72,

73.

(©)
Temperature, pressure & volume of both vessel is same i.e same no. of moles and same number of
molecule.

K.E. remains constant at constant temperature density is different as mass is different in both flask.

(d)
VrmS(OZ) _ MCH4 _\/E_i
V,.(CH,) | M, V32 141
(b)

As kinetic molecular theory of gases pressure rises due to collision of molecule with the container
walls, more frequently.

(b)
The number of molecular impacts per unit area increases at a higher temperature.
(b)
KEoT
(©
(d)
1
U —
Jm
(©)
K= 3 PV
2
= K = 3 P
Vv
(©)
Uoc ﬁ
(b)

The speed distribution curve becomes sharper and is more peaked at lower temperature.

(b)
Z =1 for ideal gas

(©

He has weak attraction forces. i.e. we can neglect a.

[P+Va J(vm —b)=RT

m2

P(V, —b)=RT
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74.

75.

76.

77,

PV, —Pb=RT

PV, Pb PV, Pb
I=——=7=—=>"=1+—
RT RT RT RT

(b)
No force of attractioni.e. a=0
Z :1+P—b

RT

i

P—>

X
Zy

P—>
For both He &H, no attraction force i.e. a=0

Z:1+P—b
RT

(@)

N—

B for H, is greater than for He.

X — Hydrogen
y — Helium

(©

N
-

P—

As T increases, Z increases, so graph moves upwards.

T,>T,>T,

(@)

For non-zero value of force of attraction

2
(P+%}V —nRT

2
v+ _nRT
Vv
2
PV =nrT-12
Vv
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78.

79.

80.

81.

82.

83.

84.

85.

86.

(d)

There is low attraction force in H, means least value of ‘a’.

(d)

The force of attraction is maximum in the case of NH, because of Hydrogen bonding i.e. maximum

value of ‘a’.

(@)

‘a’ depends on size & shape, but ‘b’ depends onlu upon size of molecule.

(b)

The value of ‘a’ higher, gas can be easily liquefied i.e. NH,

(a)

Real gas shows maximum deviation at high pressure & low temperature.

(b)

a : . . .
v term is responsible for intermolecular attraction.

Pressure of real gas is less than the pressure calculated for an ideal gas.

(a)
(a)
Real gas equation
P+ |(V-b)=RT
\%
pu 2| R
iV, V-b
pu | R
\V; V-b
po T _ 2
V-b v
PV_V  a
RT V-b VRT
(b)
Z=&=A E+£+

Azl,Bz(b—ij
RT

Temperature at which gas behave like an ideal gas is Boyle’s temperature.
ie. Z=1(B,C....... are negligible)
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87. (©
At Boyle’s Temperature real gas behaves like ideal gas for a range of pressure.

88. (c)
At temperature higher than Boyle temperature, 2>1.

89. (b)

90. (c)
Due to polar nature HCI will have considerable intermolecular force.

91. (©)
Z=1+o.34p—@=1
=T =470K
92. (©)
93. (©)
BN oo 0
1. (d)

Gaseous do not have fixed volume.

2. (©
Vapour pressure of any liquid depends only on T.

3. ()

Dalton’s law does not holds for reaching gases.

4. (@
At sea level pressure is max
So, volume minimum hence density maximum

5. @)
PV =nRT =Kk
Soslope=0

6. (d)
Steam distillation is based on partial pressures

7. (@)
M, =16M,, =64

8. (d)
KoT
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10.

11.

12.

13.

14.

15.

16.

17.

18.

(b)
TocP
T, =8x300 =2400K =2127°C

_800x300 _,
d, 750x320

(b)

B_ T 1 _31pKk-30°C
14 273

(b)

Gaseous state has highest kinetic energy due to least intermolecular forces.

(d)

8RT, 5 8RT,
M M

C, is most probable speed

SO, Cl :4’%

(©)

Since, moles of N2 & O are equal, so on removing pressure will become half.

(@
PocV2

rms
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19.

20.

21.

22,

23.

24,

25.

26.

27.

28.

29.

30.

(d)
Ve =3b

(d)
‘a’ depends on intermolecular attraction.
‘b’ depends on volume of molecules.

(d)

At high pressure repulsive forces dominate

(c)
Real gas behaves like as an ideal gas at high T & low P.
(c)
When repulse forces dominate Z > 1
(a)
1x0.0821x 300
\/ideal =
24
=1.025
7 0.9
1.025
= Negative deviation
(a)

Critical temperature is lesser than Boyle’s temperature, so at low to moderate pressure Z < 1.
Hence, attractive forces are dominating.

(b)

For liguefaction of gases high pressure & low temperature is required.

(c)

If Z > 1 repulsive forces dominate hence it is difficult to compress real gas.
(b)

At critical point there is no difference between gaseous and liquid state, so meniscus vanishes.

(b)

_ 8a
¢ 27Rb
a
P —
¢ 27p?
T, _8b _RT,
P. R 8P,
V.=3b= 3RTe _ 5L
8P,
(b)

At low P, b can be neglected

(p+%)(v):4m
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31.

32.

33.

34.

35.

36.

37.

pv+ 108 _4rT
v

PV=4(RT—ﬁj
v

PV

rT-42
v

4

(a)

According to KTG no forces at on gaseous molecule, hence they move in a straight line between to

successive collision.

As temperature is increased the peak of velocity distribution graph shift to a lower height.

(b)
2BCl; +3H, — 2B +6HCI
Moles of B = E=2
10.8
Moles of H, =3
Vo 3x0.0821x273 _672L
1
(©
KE = E RT
2
KE3z13k _ 313
(©
(d)
X
New, ~16
n. =X
% 32
X
2 1
7+7
16 32

1
So, Po, = 3 Protal

(d)
31701073
N0 = 52170200
8.314 %300

(@)

The mean free path , A =

=1.27x1072 mol

1
«/EnazN
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1 ]
Or 7\,OL—2 , Where a= molecular diameter
a

.. Smaller the molecular diameter, longer the mean free path, Hence, H, is the answer.

N eooss o

1. (48)
P, =96cm P, =76+20sin30" =86
96x43=86xI
=1 =48cm
20 cm 5
S
Gas 43 cm
2. (5)
15= P> €0 = P =6.25atm (Same in both vessels)
1
— %300
12
Ez 50 =n =E=2.5moles
n (15—n) 6
3. 9)
_ (1—0.04)x20

Ny, =————<— =0.05moles;
> 0.08x300

Py, =1-0.04=0.96atm
0.90x20

n =———=0.75
(H2+02) = 0,08 300

H,O——H, + %OZ

a.moles

:oc+%:0.75

= a=0.50r9gH,0

4. (1327)
T =4x400=1600K =1327 'C

5. (3)
0.2L/mol,Z=0.75
6. (4)
3520 _ 5, 0 M-y
40 M
7. (810)

P, =760+90-40=810
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10.

11.

12.

13.

14.

15.

(3)

52

4x 7% +6X°
= —x=3

10

)
E
2

1.6x107"
 1.5x1.38x107° x 300
1.6x107"

Average KE = eV

(8)

1.2 atm

20 litre 1atm

0.5 litre
Cylinder Bulb

1x0.5 1x20 1.2x20
X X+ =
RT RT RT

(800)

3 =82L—_ =3
270
p 821
3
a

_ =3
27xbx%

3
8a 3x8 8.21

27Rb 00821 3
=TC

(40)
hx3.4=10x13.6=>h =40

(7)
3
\ - 0:0013x10 xl 0.0821x273 _ o 1o

Xx32+(1—X)><28

Py, =90-63=27cmof Hg

=21-03
N2 90
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1. (d)
) /SRT
r.m.s. velocity V., . =, |—
y rms M
ie. Vi_ |1
V2 T2

5x10° 1 [T,

10x10° 2 \T,
. T2 = 4Tl

2. (d)
Molecules move very fast in all directions in a straight line by colliding with each other but with
different velocity.

3. ()
crTiC o \/ZRT :\/SRT :\/BRT
M ™M M
=1:1.128:1.225
4. (b)
At low P, b can be neglected.
So,Z = 1—i
VRT
5. (b)
m
Number of moles of O, =—
32
Number of moles of N, = 4— _m
28 7
.. Ratio of moles or molecules = m;m =7:32
32 7
6. (d)
3RT
Vrms = V
Vrms (OZ) = Vrms (He)
1, =30052 500k
2 4
7. @

According to Boyle’s law
Vi _ P, 750 _ 360

V, BV, 840
V, =1750 mL =1.750 L
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10.

11.

12.

13.

(b)

According to Graham’s laws of diffusion:

n_[dy or Lo M [.__d:Mol.wt}
P d ) m 2

Vol. of gas diffused (V)

Since rate of diffusion =

Time taken for diffusion (t)

izvl/tl ori:\/l/tl N my
o V,/t LV, /t m
_20/60 _ [32_20 30

= [ =xE oy, =141
V, /30 64 60 V,

(a)

. nRT (n jz
Given p= -a| —
V -nb Vv

Which can also be written as,

2
{p+%}(V—nb)= nRT

: a i .
At low pressure and high temperature, the effect of —- and b is negligible, hence PV =nRT
\%

(©)

According to KTG no intermolecular forces act between gas molecules.

(a)
C, Hy+(x+%j02 N xCOz+%HZO(C)

15 ml 15(x+%)ml 15x ml

375x§=15(x+¥j
100 4

x+J =
4

15x+300=345 = x=3
= y=38

(0)
PV , PV _ PV PV
RT, RT, RT, RT,

2p;
P, = i pl
;= =
1 n 1 T+,
T T

(a)

3RT
rms=, f—
M
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14.

15.

16.

17.

18.

rms for N,,u= SRT
28
3Rx2T

14

After dissociation, u'=

E:\/izl;u':Zu
u' 4 2

(a)

According to van der Waals equation for one mole of gas.

a
(P+WJ(V—b):RT
At very high pressure, P >> %

a . -
So, WIS negligible.

P(V-b)=RT
PV -Pb=RT
On dividing RT on both sides

S Z=1+ I:_'tl)' compressibility factor.

(b)

The real gases show deviation from ideality at low temperature, high pressure and low volume.

(©
2xM 5 4x28

=2x
R %300 R =300
M =112

(c)

From ideal gas equation-

PV =nRT

S0, PV=mRT/M;P=mRT/ MV

P=dRT/M

- At constant temperature and pressure , d c M

~.d,/d,=17/365:d,/d, =0.46

(b)

At 27°C or 300 K, number of moles of an ideal gas =n,. At T,K, number of moles of the ideal gas

= n2
2n;
Number of moles escaped = =

2n _3n,
5 5
PV=nRT(ldeal gas equation)

N, =Ny

1
Nnec—;n,T,=n,T.
T 171 272
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19.

20.

21.

22,

23.

5

T,=tr o1, =T, = - x300=500K

an,
5

n,

(@)

1
Vmp oC (%jz
From curve ,
(Vmp>| < <Vmp)|| < (Vmp)lll

300 400
(Vmp)N2 x g;(vmp)oz OC\/;;(Vmp)H *

300

2

(v )Nz < (Vi )02 <(VmP)H2 (under given condition)

mp

()

If values of ‘b’ for two gases are same but values of ‘a’ are different, then the gas having a larger
value of” a’ will occupy lesser volume. Since, it will have larger force of attraction, therefore, lesser
distance between its molecules. If values of ‘a’ for two gases are same but values of ‘b’, are different
then the smaller value of ‘b’ will occupy lesser volume, therefore, will be more compressible.

(@)

Critical temperature = s
27Rb

Ar:%:0.4;Ne:>%:0.12

Kr:%:S.L‘Xe:%:O.SZ

Value of % is highest for Kr. Therefore, Kr has highest value of critical temperature.

(b)
Compressibility factor is given by
PV

Z=—
RT
Zn _PaVa
B ZB I:)B\/B
Given Z, =3Z5;V, =2V
3Zg _Pax2Vs _ 4 Pa ,
Zg Pg x Vg Pg
(d)

Ideal gas equation: PV =nRT
After putting the values, we get

200x10=(0.5+x)xR x1000 (total no. of moles =0.5+x)
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24,

25.

26.

@20.5R+XR:>2: 1+x R:E:l+x
1000 2 R 2
4-R
= X=—
2R
(@

Noble gases such as Ne, Ar, Xe and Kr found to deviated from ideal gas behaviour.
Xe gas will exhibit steepest increase in plot of Z vs p.
Equation of state is given as:

RT

= V -b)=RT

Vo) = PV

pvV —pb=RT = pV =RT+pb

ﬂ:1+p_b

RT RT

s, z=2¥
RT
pb

So, Z=1+— = y=Cc+mx
RT

The plot z vs p is found to be

p—
The gas will high value of b will be steepest as slope is directly proportional to b, b is the van der
Waals’ constant and is equal to four times the actual volume of the gas molecules. Xe has possess the
largest atomic volume among the given noble gases (Ne, Kr, Ar).
Hence, it gives the steepest increases in the plot of Z (compression factor) vs p.

(©)

In isothermal expansion, pV,, = K (constant)
This relation is plotted in graph ‘C’

Likewise, p= K
Vm

This relation is plotted in graph “A”.

Thus graph B and D are incorrect.

For them the correct graphs are:

p forgraph 8 ang U for graph D
I""Ilrri I"rﬂ'-' -
(a)
_ NgasRT
gas V;
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27.

28.

29.

30.

31.

32.

33.

Asn,Tand V are constant, so, P, =P, =P, =2atm

S0, Proa =Py, +Po, +Pye =6atm
(d)
Vrms > Vaverage > Vmp
\/3RT \/SRT \/ZRT
> >
M ™M M
(a)

Critical temperature indicates the ease of liquefaction of gas more the critical temp. of gas more
intermolecular attractive forces and greater is the ease of liquefaction hence greater is the adsorption.

(b)

According to ideal gas equation

PV:nRT:>PV=%RT

=P=—xd
M

=>Pocdand P T

(d)

Mass liquid =135—-40=95¢g

Volume of liquid = mas_s :ﬂmL =100mL =0.1L
density 0.95

Mass of ideal gas =40.5—40g = 0.5g

PV =nRT

0.82x0.1= (%j %x0.082x250 = M =125

(a)
For 1 mole of real gas
PV = ZRT

From graph PV for real gas is less than PV for ideal gas at point A
Z<1

7-1-_2

V., RT

m

(a)

Adsorption oc Vander Waal attraction forces

Z. =g for all real gases

(750)
At constant temperature and number of moles
PV =RV,

P, = 48x107bar; V; = gn(3)3 'V, = gn(12)3
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34.

35.

36.

37.

38.

PV, 48x107°x(3)’

P,

. @
-3
_A8A0T 510 = 750x10 ®bar

)

P(Vm—b):RT =PV, -Pb=RT
PV :1+P—b:>Z:1+P—b
RT RT RT
oz bx1

= —=| =— sox=1
oP)r RT

(26)

PV =nRT

PV
Mass = — x molar mass
RT

_ 1x4x10°

= __x16=25.7x10°g = 26x10°g
0.083x300

(70)

Using: P = Constanti = Py
T Tl T2

40x300 _ 545 g6

=T, =

~T,=69.96 C~70°C

(150)
6.4

Number of moles of CH, = 6 0.4

Number of moles of CO, = % =0.2

Total number of moles of the mixture =0.6

nRT  0.6molx8.314Jmol*K 1 x 300K
Now, P = = 0L

149.65Nm

103m?®

=149.65)xL =

=149.65x10°Pa { 1Pascal = ﬁz;u = N.m}
m

~149.65x10°
1000

kPa = 150kPa

(22)
At 27°C, moist gas pressure,
(p; ) +v.p. of water =4

or, (pg )1 =(4-0.4)atm = 3.6atm
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39.

40.

41.

42.

43.

44,

After doubling the volume at constant T,(p; )2 =1.8atm

.. The new pressure of the moist gas = (1.8+O.4) atm
=2.2=22x10"'atm

(1655)
Moles of C;Hg = _weight 11 _ 0.25moles
Molar mass 44

Assuming ideal gas equation
PV =nRT

= 2x10°x2x107° =0.25x8.3xT
— T =1927.710K =1927.710—273.15=1654.56"C

(152)

Assuming ideal behaviour pV =nRT

pv-Mpr—m-MRT_IRT

M v P P

760mmHg = 1atm

P= %atm,T =257+273=530K,d=0.46gm/ L

So, M = 0:46x0.082x530 _ ey 151 93¢ ~152g
100

(4)

Using the ideal gas equation pV =nRT

1.5x416 = %x 0.083x300;M =3.99~ 4

(32)
A_P
Tl T2

0 _% _p =%x318=32

300 318

(80)
Prota = 25bar; pye = 20 bar

Pne = Xne X Protal = 20 =ne X 25

20 4 ny 4
= AN TS T E= T T
25 5 nTotal S
200/20 4 5 50
= =— = Nygpg =10x—=—
nTotal 5 4 4
50 x 200 50
S Nygpg =— => <+ =—=80

4732 20 4

(8)

PV=n_,RT
6x12.5

n., =————=x
X 0.083x300
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45.

46.

47.

Let mole of He =x;Moleof H, =3-x
4x +2(3—x)=10;x = 2mol

(25)
Real gas equation =P(V —nb)=nRT
Or, ﬂ:1+P—b ,Z—1+P—b
nRT RT RT
When Z =2, P—b =1
RT
or, b= _ 0.083x298 | oIt = 0.25L mol ™

99
= 25x107?L mol™*

(555)
Py =P
0.6

20
=06 04540

7_1_7
20 45
Py =555mm Hg

(2)
At

Pt

(@) > CO2 exist as gas

(b) — liquefaction of CO: starts

(c) — liquefaction ends

(d) > CO- exist as liquid.

Between (b) & (c) — liquid and gaseous CO> co-exist.

As volume changes from (b) to (c) gas decrease and liquid increases.
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