JEE ADVANCED CRASH COURSE (CHEMISTRY)

CLASS : CC-AD

Revision Worksheet Gaseous State (Ideal + Real)

Single correct :

Q.1

Q.2

Q.3

Q4

Two container each containing liquid water are connected as shown in diagram.

300K 350K

Given that vapour pressure of H,O(/) at 300 K & 350 K are 22 mm of Hg and 40 mm of Hg. The final
pressure in each container if valve is opened while keeping the containers at the given temperature is
(A)22mm of Hg (B)40 mm of Hg (C)31 mmofHg (D) 62 mm of Hg

Which of the following options will have a gas in which mean free path will have maximum value?
(A)H, gasat2 atm & 300 K (B)N, gas at 4 atm & 300 K
(C)H, gas at 1.5 atm & 270 K (D) N, gas at 6 atm & 200 K

Which of the following graphs correctly represents distribution of speeds for two samples A and B, if
Sample A = O, at 2 atm, 22.4 / and 273 K

Sample B = SO, at 1 atm, 22.4 / and 546 K

(Assume ideal gas behaviour of O, and SO, and symbols have usual meaning

dN = Number of molecules with speed between u to u + du).

dN dN
du 1> Sample A du
Sample A

(A) ®)

X Sample B

dN dN
du du
Sample B du Sample A &

sample B both

© (D)

2x10°

For a real gas (mol. mass = 30) if density at critical point is 0.40 g/cm?® and its T, = K, then

Vander Waal's constant a (in atm L?mol~?) is
(A)5.695 (B) 1.6875 (C)0.1687 (D) None
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

Q.5  Calculate compressibility factor of one mole of a Vanderwaal gas at a temperature of 400K if a=3.284
atm-litre?/mol? and b= 0.1 litre/mole if volume of the container is 0.4 litre.
oPV
[Given: " 5p — 0 only if P <50 atm, where is T is Boyle's temperature]
=Ip
A)Z=1 B)Z= 1 C)zZ= 12 D 7
(A)Z= B)Z= ©z= D) 1
Q.6 The number of effusion steps required to convert a mixture of H, and O, from 240 : 1600 (by mass) to
3072 : 20 (by mass) is
(A)2 (B) 4 ©)5 (D)6
Q.7  The graph of compressibility factor (Z) vs P for one mole of a real gas is shown in following diagram.
dz
The graph is plotted at constant temperature 273 K. If the slope of graph at very high pressure @
z 1
1 [ > E ~ Watm 1
is 10 atm™!, the volume of one molecule of real gas in cm? is :
z
Given : —%L K'mol'and N, =6 x 10?3
[Given : R = 73 atm mol— and N, = ] -
(A)9.3x 1072 (B)3.7x 1072 (€)9.3 x 10722 (D) 5.6 x 1072°
Q.8 Ifthe number of molecules of SO, (M = 64) effusing through an orifice of unit area of cross section in unit
time at 0°C and 1atm pressure is 'n'.The number of He molecules (M = 4) effusing in unit time under
similar conditions at 273°C and 0.25 atm is :
n n
O ®) (©)2n (D) \2n
Q.9  Which of the following graph is correct for ideal and real gas if fixed amount of gas is subjected to change
in pressure and volume at constant temperature.
PA - p4  Realgas P g \ P
K -Real gas \ BR . Ideal gas \ldcal gas
(A) Ideal gas (B) QS ~——Ideal gaS(C) "t~ - Real gas (D) " - Real gas
v v
Q.10 Which occurs when a substance is converted from liquid to gas at the normal boiling point?
L Potential energy of the system increases
II. The distance between molecules increases
III.  The average kinetic energy of the molecules increases
(A) D only (B)Iand Il only (C) I and I only (D) I, T and IIT
Q.11  The compressibility factor for 1 mole of a Vander Waal's gas at Boyle temperature is
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Q.12

Q.13

Q.14

Q.15

JEE ADVANCED CRASH COURSE (CHEMISTRY)

(A)1+L (B)l—R (C)lvLB (D)l—ﬁ
V(V-b) \4 \ v?

U, o of O, ata pressure of 10m bar in a 8 litre vessel containing 2 moles is :

(A) \J2x103 m/sec  (B) /10° m/sec (C) 10° m/sec (D) \/2x10° m/sec

For areal gas the P—V curve was experimentally plotted and it had the following appearance. With

respect to liquification, choose the correct statement. P

(A) At T=500 K, P=40 atm, the state will be liquid ya \
(B)AtT=300 K, P=50 atm, the state will be gas. RN

(C) At T <300 K, P> 20 atm, the state will be gas 20 am g Tem 0K
(D) At 300 K <T<500K, P> 50 atm, the state will be liquid. —‘T;.”O K

Paragraph for question nos. 14 to 15
Flask-1 contain two ideal gases A and B and their root mean square speeds are 800 and 500 ms™!
respectively. Now this flask was connected to another flask-2 [containing only A with root mean square
speed 500 m s~'] by a narrow tube of negligible volume and gases in the two flask were allowed to mix
up to attain same final temperature.

Which of the following statement regarding molar masses of A and B is true.
(A) molar mass of A is greater than molar mass B

(B) molar mass of B is greater than molar mass A

(C) molar mass of A can be either greater or less than molar mass B

(D) None of these

In the combined system

(A)Awillbe movingat U__ less than 800 ms™, but B will be continue moving at its original U___.
(B) U, of Awill decrease but U of B will increase.

(O) U, of A & B both will decrease below to 500 ms!

(D) U, of Awill decrease below 800 ms ' and U, . of Bwill decrease below to 500 ms!

More than one correct :

Q.16

Q.17

Identify the statements which are correct regarding ideal gas as per KTG.

(A) At same temperature a lighter gas molecule may have greater momentum as compared to heavier
gas molecule.

(B) In a closed rigid container if temperature increases then distribution pattern will become more uniform.

(C) Average relative speed of approach can be taken as J2u

avg*
(D) The fraction of molecules having speed U will be more as compared to those having speed Uavg.

Astudent collected two values of P.V _ for a gas at two different temperatures (V_, is the molar volume
of gas)

PV, (I—atm) |20 | 40
Temperature(°C) | 30 | 300

He considered the gas ideal. Which of the following correct values, he will get on applying ideal gas
equation?
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

(A) 0K =-273°C (B) 0 K = —240°C
(C)R=0.0821 [-atm/K-mol (D)R =0.0741 [-atm/K-mol

Q.18 Which of the following statements is / are correct with respect to behaviour of real gas.
(A) For every Vander Waal gas at critical condition, attractive forces will be dominant.
(B) The liquid and gaseous state can be distinguished only if the temperature is below the gas's critical
temperature.
(C) At very high pressures, real gases occupy greater volume as compared to ideal gas having same
moles at same temperature and exerting same pressure.

—__m

T
represents molar volume and 'T' represents temperature in kelvin is equal to 0.0821 atm-litre/mol-

Kelvin.

(D) For areal gasthe'y' intercept of vs P curve where 'P' represents pressure (in atm) , V

Q.19 Areal gas obeying Vander Waal equation has a = 6.72 atm-lit’mol > and b=0.273 lit mol '. At what
temperatures substance will exist only in gaseous state irrespective of pressure.
(A)400 K (B) 200 K (C)90 K (D) 150K

Q.20 Anideal gas having 2 moles (fixed) is subjected to the changes as shown is (P—V) diagram. Select the
correct option(s) from the following diagram.

16
(A) Temperature at"A" (—j ; Pressure at "C" (60 R) P(atm)

R Tp=300K
Pyt B
10 W“a‘
(B) Temperature at "D" —j ; Pressure at"B" (75 R) £ IC)
AT,
; Pressureat"B" (75 R) 8 10 V(L)

(C) Temperature at "A" (
(D) Temperature at "D" (

R
g
R
5
r ) Pressure at "C" (60 R)

Match the column :
Q.21 Match the description in Column I with graph provided in Column II. For n moles of ideal gas at
temperature "T".

Column I Column I1
A B P P
(A) v ®)
(B)  vs V ©
— VS
Vv
A\
(© 5 v P ®) k
P
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Q.22

JEE ADVANCED CRASH COURSE (CHEMISTRY)

P
(D) v s log P S)
Consider gas to be characterised by Vander Waal’s equation.

Column -1 Column - 11

(A)  Freevolume P Depends upon nature of gas
(B)  Critical temperature (Q)  Constant quantity for a particular gas
(C)  Boyle’s temperature (R)  Depends upon pressure for a particular gas
(D)  Compressibility factor (S)  Depends upon the radius of gas molecule

Subjective :

Q.23

@
(i)
(iif)

Q.24

Q.25

Two ideal gas samples are taken in separate equal volume container. Answer the following question
using given data.
Pressure Temperature c Mol. wt.
Gas A 8 atm 1600 K 0.16 nm 20
Gas B 1 atm 200 K 0.32nm 40
If (Z,)A=Xx(z,))p : findx="?

If ZPA=Y(2)g : findy="?

If U Ia=2z, Jp : findz=?
Represent your answer in OMR sheet as '0xyz’.

Calculate pressure exerted by 1 mole of a vander-Waal gas at a temperature of Kifvolume of

0.0821
the molecule is assumed to be negligible and vander -Waal constant a = 2 atm-lit’mole 2.
Express answer in atm.

A container is divided into two parts in the ratio 1 : 3 by a fixed semi permeable membrane (SPM)
(which permits movement of NO, only) as shown. At temperature 'T' Kelvin chamber I consists of
undissociated N,O, at a pressure of 20 mm and chamber II contains small amount of li&Quid H,O.
The chambers are now heated to the temperature

'1.2 T' Kelvin at which N, O, dissociates by 50%.

v 3V

—
(o]

# o pezzzzzd:zz::zg--{ small amount
! j fH,0
Chamber 1._.\ Chamber II oL 0

SPM

Given : The vapour pressure of water at 'T' Kelvin is 20 mm of Hg and the vapour pressure at
'1.2T' Kelvin is 30 mm of Hg.
Assume H,O does not completely evaporate at "T' or '1.2T' Kelvin.
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

Q.26

Q.27

Q.28

Q.29

Q.30

Calculate abed where
ab =two digit number representing pressure (in mm) in chamber [ at'1.2T' Kelvin.
cd =two digit number representing pressure (in mm) in chamber Il at'1.2T' Kelvin.

Anideal gas present in a container connected to frictionless, weightless piston is present at a fixed
pressure P. The expected graph for the variation of volume with temperature was to be like as in (i),
however actual observations revealed that the graph between V & T to be like (ii). The deviation was
attributed to dissociation of gasasD_(g) = mD(g). Ifitis known that the above reaction gives only 60%
yield. Find the value of m.

50.2 lit. 49.1 lit.

49.9 lit,—"(T+20) (T+20)
T 479 lit

A0 V() T

T(oc) Expected T(OC) Actual
® (i)

A faulty barometer has some trapped air above the mercury column due to which it does not give the
correct reading. When the atmospheric pressure is 760 mm of Hg, the barometer reads 750 mm of Hg
and when the pressure is 800 mm of Hg it reads 770 mm of Hg. Calculate actual pressure (in mm of Hg)
if barometer reads 760 mm of Hg.

The temperature and relative humidity of air on a certain day is 27°C and 80%. If the temperature of 10L
of air sample is decreased to 7°C, the mass percent of water vapour which will condense, is (Vapour
pressures of water at 27°C and 7°C are 25 mm Hg and 14 mm Hg, respectively.)

A 50 litre vessel is equally divided into three parts with the help of two stationary semi permeable
membrane (SPM). The vessel contains 60 g H, gas in the left chamber, 160 g O, in the middle &
140 g N, in the right one. The left SPM allows transfer of only H, gas while the right one allows the
transfer of both H, & N,,. Calculate the final ratio of pressure in the three chambers.

How many of the following cases will have Z (compressibility factor) > 1 at the specified conditions.
1) H, gas atroom temperature and normal pressure.

2) He gas at a temperature less than its critical temperature at low pressures.

3) NH, gas atroom temperature and extremely high pressure.

4 He gas at room temperature and normal pressure.

%) CH, gas atroom temperature and very high pressure.

©6) H, gas ata temperature less than its critical temperature at low pressures.

@) CO, gas atroom temperature and low pressures.

®) N, gas atits critical condition.

) H, gas atits critical condition.

(10)  CH, gas atlow to moderate pressure and at a temperature greater than Boyle's temperature.

SMART ACHIEVERS Page #6 587, Nitikhand-1, Indirapuram, Gzb.
JEE | NEET | FOUNDATION 7292077839 / 7292047839 | smartachievers.online



JEE ADVANCED CRASH COURSE (CHEMISTRY)

t

suonpnba 42yj()

uoryenba 10119301
uonenba [eLIIA
uonenba sjoaylieg

s210)S SuIpuUodsaL10d
Jomv)® ([ ®°A “d)

t

suajpuw.12d paonpay (0)+(1)sas03 fo uoronfonbiy

douejaodur jedrdwnu Jo d1doj syudsaadaa <— (N)

dduejaoduwl [82139.103Y) JO d1d0o]3 sjuasaadaa < (1)

dduejaoduul [ed1ydeasd jo d1do)y sjuasaadoa <— ()

amjerodwa) s,01409g «
S9se3 JUIQYJIpP 10J I pue d
M Z JO UONBLIBA <
aunjerodwo) mof K104 Je g
M Z JO UONBLIBA <
(D) aamerodwd) [ewiou je g
SIURISUOD [BINLID) An_ UM Z JO UOTIBLIBA <

t

(L) (Zz)10190f 1p1q1ssatduio)

t

ainssaid pue arnjeredwo) jo
SUOIIIPUOD JUSIRYIP Ul uonenbs
s,JeemiopueA ur uonewrxoiddy M‘

(1)+(N) q 2 © jo aoueoyIusIg

uonpnb s, pom.iopun,

i)

/

yred so1] ueoN
("'7 29 '7)Kouanbaiy uolsi[0D

JI9JoWRIP UOISI[[0D)

(1) sasv3 uz suoisyjo)  (D)+(1) Mp] uOYNGLUSIP Paads s,|]oMXDIY

(0

ssew Je[nodjouwl pue ainjeraduio)
PIm ydeasd jo uonerrep An_

A

(N) 10308} uoneredas ordojos|
(N) uorsnjyip Jo ael a[qeLiep

uoneno[ed A3I2UD J132UIY <«

AmFED aQED nm‘&Dv
SA1I00[2A JO 2dA) U1l <

suonenba se3 oroury] L
(1) DL JO sore[msod <

sasp3 fo L102y | d1jaury SMDTT SDD) [D

A

UoISNjJo,/uoIsnyjIp

JO meJ s,weyeIn) <]
aunssaad [enaed

Jo me[ s,uojjeq <

me] sjedewry <

ME] S,0IpLIOAY <

Me] s,0BSSN| ABD) <

(ND + (D) me[ splreyD <

me[ s,91409g <

sen) [BaY

1

U
N
sen) [eap]

)

9181S SNOJsen)

AdAUVVHO MOTAd NOISINT

SMART ACHIEVERS

m,&zb.

7292077839 / 7292047839 | smartachievers.online

Page # 7

587, Nitikhand-1, Indirapura

JEE | NEET | FOUNDATION



JEE ADVANCED CRASH COURSE (CHEMISTRY)

GASFEOUS STATE

Gas Constant: R=0.0821 L-atm/mole-K
= 8.314 J/mole-K

1.98 cal/mole-K

8.314 x 107 ergs/mole

R
Boltzmen'sconstant K = —

Ny

Pressure conversion

1 atm = 1.01325 x 10> N/m? or pascal =760 mm of Hg = 760 torr = 76 cm of Hg
= 1.01325 bar= 1.01325 x 10° dyne/cm?

Volume Conversion
Im> =10 L=10dm3 =10°cm® = 10° ml

Temp Conversion

. . F-32 C
T (in Kelvin) = t(°C) + 273 ; 9 " 5
LIST OF IMPORTANT FORMULAS
Graham's Law of diffusion / effusion:
r P, M
5 /My, (at constP & T) 1 - =2 (at const T)
r P\ M,
r, M, 2
Ik My
n Py MT,
Variable rate of diffusion :
—d—P—k—P 1nP—2——k t
dt M (at const T) P, M
Isotopic separation factor :
DfrG
Nepg M P/2
NiLg = (ﬂj M = Molar mass LG = Lighter gas =~ HG = Heavier gas
NiyG Mig
P = No. of steps reqd. n, = initial mole n,= final mole

Degree of dissociation :
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

D-d
%= (n-1d

o = degree of dissociation

D = Theoritical V.D.
d = observed V.D.
Kinetic theory of gases :

— — _— —
l S_ = . =
— _— —

M = total mass of gas taken

M,, = Molar mass of gas

8RT 8PV SP 3
Uavg = ™M VM T\ K.E. of n moles = ) nRT
Maxwell's speed distribution law :
2
M 3/2 _Mou
. = o 2 2RT
dN, 4nN[2nRTj u e du

Collisions in gases :
1

(Mean free path) A :ﬁ

270

Zl = \/EnczN* Uavg
| P!
Zy =" (N9 U,

Vander Waal's equation:
an’
P+W (V—nb) =nRT
at high pressure

P(V — nb) = nRT

For H,/He
P(V-nb) =nRT

Critical constants :

N

(N* =No. of molecules per unit volume)

(Z,=No. of collision made by one molecule in one second)

(Z,,=No.of collision occuring per unit volume per second)

A Toom temperature H,

He

1
zZ

other gases

at low pressure P—>

2
[P + %}V — nRT
v

T = Sa P = 2 V. =3b
¢ 27Rb ¢ 27b? ¢
at critical condition
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

LAST MOMENT REVIEW

GASEOUS STATE

Exercise = 1 : QUESTION ......cueeeeeveneeeesesssssieiinnensssssssssssssssssssssassssssssssssssssssses
Exercise = 2 : QUESHION .....ccoeeveenenveersesssssiorinrenssssesssssssssssssessassssssssssssssssssses
Exercise = 3 : QUESHION ......uueeeeeeeveensesssssieinnnensssssssssssssssssssssassssssssssssssssssses

EXercise = 4 : QUESHION ...uueeeesevevevsssesevenseesonaseniorasssssssnsisisissssssssssssssssssssssses

DPPS :  eeeeeeeeeeetereresecnsestssseseseseseses  sessesesssssessesesesesnssssesesesnnes

OFNEE SOUFCES 0 ceueeeeeeeeeeeereeeeenerseserssssessssessssesssssssssssssssssssssssssssssssssssssens
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

CLASS : CC -AD

Revision Worksheet Gaseous State (Ideal + Real)

Single correct :

Q.1

Q.2

Q.3

Q.4

Two container each containing liquid water are connected as shown in diagram.

300K 350K

Given that vapour pressure of H,O(/) at 300 K & 350 K are 22 mm of Hg and 40 mm of Hg. The final
pressure in each container if valve is opened while keeping the containers at the given temperature is
(A*)22 mm of Hg (B)40 mm of Hg (C)31 mmofHg (D) 62 mm of Hg

Which of the following options will have a gas in which mean free path will have maximum value?
(A)H, gasat2 atm & 300 K (B)N, gas at4 atm & 300 K
(C*)H, gas at 1.5 atm & 270 K (D) N, gas at 6 atm & 200 K

Which of the following graphs correctly represents distribution of speeds for two samples A and B, if
Sample A= O, at2 atm, 22.4 /and 273 K

Sample B = SO, at 1 atm, 22.4 / and 546 K

(Assume ideal gas behaviour of O, and SO, and symbols have usual meaning

dN = Number of molecules with speed between u to u + du).

dN dN
du T Sample A du

Sample A
(A¥) ;__A.?ample B (B)

. Sample B

dN dN
du du
Sample B du

o Sample A (D)

Sample A &
sample B both

©

x10°

For areal gas (mol. mass = 30) if density at critical point is 0.40 g/cm?3 and its T o= K, then

Vander Waal's constant a (in atm L?mol2) is
(A)5.695 (B*) 1.6875 (C) 0.1687 (D) None
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JEE ADVANCED CRASH COURSE (CHEMISTRY)

Q.5

Q.6

Q.7

Q.8

Q.9

Q.10

Q.11

Calculate compressibility factor of one mole of a Vanderwaal gas at a temperature of 400K if a=3.284
atm-litre’/mol® and b= 0.1 litre/mole if volume of the container is 0.4 litre.

oPV
[Given: " 5p jT . 0 only if P <50 atm, where is T is Boyle's temperature]
=Ip

13 12 17
(A)z=1 B9 Z=1 ©z=3 D) 1

The number of effusion steps required to convert a mixture of H, and O, from 240 : 1600 (by mass) to
3072 :20 (by mass) is
(A)2 (B) 4 (CH5 (D)6

The graph of compressibility factor (Z) vs P for one mole of a real gas is shown in following diagram.

dz
The graph is plotted at constant temperature 273 K. If the slope of graph at very high pressure (@j

1
is 10 atm™!, the volume of one molecule of real gas in cm? is :

Z

Gi 'R—%L K-'mol!'and N, =6 x 10?3
[Given : =373 atm mol~ and N, = ] _

(A) 9.3 x 10723 (B) 3.7 x 1020 (C*)9.3 x 1022 (D) 5.6 x 10720

If the number of molecules of SO, (M = 64) effusing through an orifice of unit area of cross section in unit
time at 0°C and 1atm pressure is 'n'.The number of He molecules (M = 4) effusing in unit time under
similar conditions at 273°C and 0.25 atm is :

(A9 75 ®) 5 © (D) {2n

Which of the following graph is correct for ideal and real gas if fixed amount of gas is subjected to change

in pressure and volume at constant temperature.
. P
\ -Real gas \Ideal gas \Ldeal gas
deal gas (B * ) 1deal gas(C) T - - Real gas (D) " - Real gas
%

Real gas P

(A)

Which occurs when a substance is converted from liquid to gas at the normal boiling point?
L Potential energy of the system increases

II. The distance between molecules increases

III.  The average kinetic energy of the molecules increases

(A) D only (B*)Iand IT only (C) I and I only (D)L, I and IIT

The compressibility factor for 1 mole of a Vander Waal's gas at Boyle temperature is
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Q.12

Q.13

Q.14

Q.15

JEE ADVANCED CRASH COURSE (CHEMISTRY)

(A”‘)ler—2 (B)l—B (C)lvLB (D)l——2
V(V-b) \4 \ v?

Uavg of O, ata pressure of 107 bar in a 8 litre vessel containing 2 moles is :

(A) \J2x103 m/sec  (B) /10° m/sec (C*)10° m/sec (D) \/2x10° m/sec

For a real gas the PV curve was experimentally plotted and it had the following appearance. With

respect to liquification, choose the correct statement. P

(A)AtT=500 K, P=40 atm, the state will be liquid 50 atm \

(B) At T=300 K, P=150 atm, the state will be gas. S B N S
(C)AtT<300K, P> 20 atm, the state will be gas / N 300K

(D*)At300 K <T<500K, P> 50 atm, the state will be liquid.

Paragraph for question nos. 14 to 15
Flask-1 contain two ideal gases A and B and their root mean square speeds are 800 and 500 ms™!
respectively. Now this flask was connected to another flask-2 [containing only A with root mean square
speed 500 m s™'] by a narrow tube of negligible volume and gases in the two flask were allowed to mix
up to attain same final temperature.

Which of the following statement regarding molar masses of A and B is true.
(A) molar mass of A is greater than molar mass B

(B*) molar mass of B is greater than molar mass A

(C) molar mass of A can be either greater or less than molar mass B

(D) None of these

In the combined system

(A)Awillbe movingat U less than 800 ms~!, but B will be continue moving at its original U,
(B)U,,,of Awill decrease but U__  of B will increase.

(C)U___of A & B both will decrease below to 500 ms™!

rms

(D*) U, , of A will decrease below 800 ms ' and U, of Bwill decrease below to 500 ms!

More than one correct :

Q.16

Q.17

Identify the statements which are correct regarding ideal gas as per KTG.

(A*) At same temperature a lighter gas molecule may have greater momentum as compared to heavier
gas molecule.

(B*) In a closed rigid container if temperature increases then distribution pattern will become more
uniform.

(C*) Average relative speed of approach can be taken as \/Euavg.
(D) The fraction of molecules having speed U, will be more as compared to those having speed U, o

Astudent collected two values of P.V _ for a gas at two different temperatures (V_, is the molar volume
of gas)

PV, (I—atm) |20 | 40
Temperature(°C) | 30 | 300

He considered the gas ideal. Which of the following correct values, he will get on applying ideal gas
equation?
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Q.18

Q.19

Q.20

(A) 0K =-273°C (B*) 0 K = —240°C
(C)R=0.0821 l-atm/K-mol (D*)R =0.0741 I-atm/K-mol

Which of the following statements is / are correct with respect to behaviour of real gas.

(A*) For every Vander Waal gas at critical condition, attractive forces will be dominant.

(B*) The liquid and gaseous state can be distinguished only if the temperature is below the gas's critical
temperature.

(C*) At very high pressures, real gases occupy greater volume as compared to ideal gas having same
moles at same temperature and exerting same pressure.

PV
(D*) For areal gasthe'y' intercept of Tm vs P curve where 'P' represents pressure (inatm), V

represents molar volume and 'T' represents temperature in kelvin is equal to 0.0821 atm-litre/mol-
Kelvin.

A real gas obeying Vander Waal equation has a = 6.72 atm-lit’mol 2 and b= 0.273 lit mol '. At what
temperatures substance will exist only in gaseous state irrespective of pressure.
(A*) 400 K (B¥*) 200K (C*) 90 K (D*) 150 K

Anideal gas having 2 moles (fixed) is subjected to the changes as shown is (P—V) diagram. Select the
correct option(s) from the following diagram.

16
(A) Temperature at"A" (Ej ; Pressure at "C" (60 R) P(at;n) Ty
10 ’ \W“'
(B*) Temperature at "D" (—) ; Pressure at "B" (75 R) ¢
R R, b
8
(C*) Temperature at "A" RS Pressure at "B" (75 R) 8 10 V(L)

5
(D) Temperature at "D" (Ej ; Pressureat"C" (60 R)

Match the column :

Q.21 Match the description in Column I with graph provided in Column II. For n moles of ideal gas at
temperature "T".
Column I Column II
A P P P
(A) 1 s )
(B) < vsV ©
— Vs
v
\Y%
© PV p2 (R) k
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P
(D) §; vslogP (S) [Ans. (A)S; (B)R, (C) Q; (D) P]
Q.22 Consider gas to be characterised by Vander Waal’s equation.
Column -1 Column -11
(A)  Freevolume P Depends upon nature of gas
(B)  Ciritical temperature (Q)  Constant quantity for a particular gas
(C)  Boyle’s temperature (R)  Depends upon pressure for a particular gas
(D)  Compressibility factor S) Depends upon the radius of gas molecule
[Ans. (A) PR,S (B) P.Q,S (C) P,Q,S (D) PR.S ]
Subjective :
Q.23 Two ideal gas samples are taken in separate equal volume container. Answer the following question
using given data.
Pressure Temperature c Mol. wt.
Gas A 8 atm 1600 K 0.16 nm 20
Gas B 1 atm 200 K 0.32nm 40
@) If (Z,)A=x(z,)p : findx=?
(i) If Z)A=Y(Z)g : findy="7?
(iii) If (U da=2z, I ¢ findz="?
Represent your answer in OMR sheet as '0xyz". [Ans. 0114]
8 :
Q.24 Calculate pressure exerted by 1 mole of a vander-Waal gas at a temperature of 0.0821 Kifvolume of
the molecule is assumed to be negligible and vander -Waal constant a = 2 atm-lit?mole 2.
Express answer in atm. [Ans. 8]
Q.25 A container is divided into two parts in the ratio 1 : 3 by
a fixed semi permeable membrane (SPM) (which 3
permits movement of NO, only) as shown. At v == v
temperature 'T' Kelvin chamber I consists of
undissociated N,O, at a pressure of 20 mm and
chamber II contains small amount of li&Quid H,O.
The chambers are now heated to the temperature # bezoz=-Aooo-—z--| small amount
1.2 T' Kelvin at which N, O, dissociates by 50%. / '—'\ c h\ ber I1 of H,0,,
Given : The vapour pressure of water at 'T' Kelvin ~ Chamber | amber
is 20 mm of Hg and the vapour pressure at '1.2T' SPM
Kelvin is 30 mm of Hg.
Assume H,O does not completely evaporate at "T' or '1.2T' Kelvin.
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Q.26

Q.27

Q.28

Q.29

Q.30

Calculate abcd where
ab =two digit number representing pressure (in mm) in chamber [ at 'l .2T' Kelvin.
cd =two digit number representing pressure (in mm) in chamber I at'1.2T' Kelvin. [Ans. 1836]

Anideal gas present in a container connected to frictionless, weightless piston is present at a fixed
pressure P. The expected graph for the variation of volume with temperature was to be like as in (i),
however actual observations revealed that the graph between V & T to be like (ii). The deviation was
attributed to dissociation of gasasD_(g) = mD(g). Ifit is known that the above reaction gives only 60%
yield. Find the value of m.

50.2 lit. 49.1 lit.

49.9 lit,_—"(T+20) (T+20)
4 47.9 lit

Vo) vo| A

[Ans. 6]
T(OC) Expected T(OC) Actual
® (i)

A faulty barometer has some trapped air above the mercury column due to which it does not give the
correct reading. When the atmospheric pressure is 760 mm of Hg, the barometer reads 750 mm of Hg
and when the pressure is 800 mm of Hg it reads 770 mm of Hg. Calculate actual pressure (in mm of Hg)
if barometer reads 760 mm of Hg. [Ans. 0775]

The temperature and relative humidity of air on a certain day is 27°C and 80%. If the temperature of 10L
of air sample is decreased to 7°C, the mass percent of water vapour which will condense, is (Vapour
pressures of water at 27°C and 7°C are 25 mm Hg and 14 mm Hg, respectively.) [Ans. 0025]

A 50 litre vessel is equally divided into three parts with the help of two stationary semi permeable
membrane (SPM). The vessel contains 60 g H, gas in the left chamber, 160 g O, in the middle &
140 g N, in the right one. The left SPM allows transfer of only H, gas while the right one allows the
transfer of both H, & N,. Calculate the final ratio of pressure in the three chambers. [Ans.4:7:5]

How many of'the following cases will have Z (compressibility factor) > 1 at the specified conditions.
€)) H, gas atroom temperature and normal pressure.

2) He gas at a temperature less than its critical temperature at low pressures.

3) NH, gas at room temperature and extremely high pressure.

“) He gas at room temperature and normal pressure.

%) CH, gas atroom temperature and very high pressure.

©6) H, gas ata temperature less than its critical temperature at low pressures.

@) CO, gas atroom temperature and low pressures.

®) N, gas atits critical condition.

©) H, gas atits critical condition.

(10)  CH, gas atlow to moderate pressure and at a temperature greater than Boyle's temperature.

[Ans. 0005]
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GASFEOUS STATE

Gas Constant: R=0.0821 L-atm/mole-K
= 8.314 J/mole-K

1.98 cal/mole-K

8.314 x 107 ergs/mole

R
Boltzmen'sconstant K = —

Ny

Pressure conversion

1 atm = 1.01325 x 105 N/m? or pascal =760 mm of Hg = 760 torr = 76 cm of Hg

= 1.01325 bar= 1.01325 x 10° dyne/cm?

Volume Conversion

Im> =10 L=10dm3 =10°cm® = 10° ml

Temp Conversion

T (in Kelvin) = t(°C) + 273 ; — =

F-32 C
’ 9 5

LIST OF IMPORTANT FORMULAS

Graham's Law of diffusion / effusion:

I P, M
5 IM, (at const P & T) L = _11{_2 (at const T)
r M n o RAM
1

n_Bh M,
n P\ MT

Variable rate of diffusion :

—d—P—k—P lnP—z——k t
dt M (at const T) P, M
Isotopic separation factor :
NfrG
Nepg M P/2
g = | HE M = Molar mass LG = Lighter gas ~ HG = Heavier gas
. M
NG
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P = No. of steps reqd.
Degree of dissociation :

D-d
" (n-1d

a

n,= nitial mole

JEE ADVANCED CRASH COURSE (CHEMISTRY)
n,= final mole

o = degree of dissociation

D = Theoritical V.D.
d = observed V.D.

Kinetic theory of gases :

U - [3pv  [3RT  [3p
ms M VM, Vd
_ 2R v 2P
U =M, “VM Va4
\/8RT \/8PV m
™M,  \™™M \nd

Maxwell's speed distribution law :

U

avg

M0u2

M )2
_ 0
dN, = 4nN { ART j

Collisions in gases :
B
(Mean free path) A = NpIENG
Zl = \/EnczN* Uavg

I 5 2
Zy =" (N U,,,

Vander Waal's equation:

M = total mass of gas taken
M,, = Molar mass of gas

3
K.E. of n moles = 5 nRT

we 2RT gy

(N* = No. of molecules per unit volume)

(Z,=No. of collision made by one molecule in one second)

(Z,,=No.of collision occuring per unit volume per second)
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room temperature _ 1

He

2
an
[P + ?J(V - nb) =nRT

N—>

other gases

P—

at high pressure at low pressure

2

[P + ﬂjv —nRT

P(V — nb) = nRT V2

For H,/He
P(V-nb) =nRT

Critical constants :

T = Sa P = 2 V. =3b
¢ 27Rb ¢ 27b? ¢
at critical condition

2

P
(2] -0 [a_J ~0
oV )1, ov? )

Boyle's Temperature :

S—
b Rb
{8(PV)} {8(PV)}
at Ty oP I =0 or oV I =0
(For low pressure region)
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LAST MOMENT REVIEW

GASEOUS STATE

Exercise = 1 : QUESHION .....uueeveeveeveesesssssierinnenssssessssssssssssssssassssssssssssssssssses
Exercise = 2 : QUESHION .....cuuueeeevenveesesssssieiinneessssessssssssssssssssassssssssssssssssssses
Exercise = 3 : QUESHION ......uueeeevevreesesssssieiinnesessssssssssssssssssssasssssssssssssssssssns

EXercise = 4 : QUESHION ..auuueeeeeveveesesesesensserssasseserosasssssnssiissessssssssssssssssssssssns

0 g 2

OFNEE SOUFCES 0 oeeeeeeeeeeeeereeeernereeeesssssessssessssesssssssssssssssssssssssssssssssssssssens
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