ALLEN JEE (Main + Advanced) : Chemistry

States of Matter and Eudiometry

EXERCISE - O

1. Ans. (C)
Gases do not have definite shape and volume. Their volume is equal to the volume of the container.
2. Ans. (A)
In gases, molecular attraction is very less and intermolecular spaces are large hence kinetic energy
of gases is highest.
3. Ans. (B)
Barometer is used to measure atmospheric pressure of mixture of gases. Staglometer is used to
measure surface tension. Only manometer is used to measure pressure of pure gas in a vessel.
4. Ans. (D)
The mass of gas can be determined by weighing the container, filled with gas and again weighing
this container after removing the gas. The difference between the two weights gives the mass of
the gas.
5. Ans. (C)
i Ve
Tl TZ
224 30.6
273 373
6. Ans. (B)
Using Charle's law
The correct order of pressure is
Pi>P,>P3
7. Ans. (A)
T. 270K

V, =2V, =

2722 400cm® =360 cm®
T, 300K

contraction = V; - V2 = 400 - 360 = 40 cm®
8. Ans. (A)
Constant
\%
9. Ans. (C)
At constant volume
P1>Pu>Pu= Ti>Tu>Tm
10. Ans. (B)
(A) PV =nRT
At constant temperature
PV =K (T = constant)
Higher the value of PV, higher the temperature.
So, T3>T,>T;

pP=
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Since, P1 = P, = P;3
So,Vc T=V3>V,>V;
4= ™M

RT
Since, P; = P, = P3
doc% ~ di>dy>ds

(B) From Graph,
V3>V2>V1al‘ldT1=T2=T3
Higher the volume, lesser the pressure because temperature is same for all.

P1>P2>P3
4= PM
RT

Since, T1 =T, =Ts
So,dcP=d;>d;>ds
(C) From the graph,

P;>P,;>Prand T1=T,=Ts
Higher the pressure, lesser the volume because temperature is same for all.
Vi>V,>V;3

_ PM

" RT
Since, T1 =T, =Tz
SO,dOCP:>d3>d2>d1

(D) From the graph,
d3>d2>d1andP1=Pz=P3
d= PM =do 1
RT T

So, T1>T2>Ts
PV =nRT
Since, P1 =P, =P3

VoT
So,Vi>V;>V3

11. Ans. (D)

mol of N,
v, = ——————xtotal pressure
> total mol
5£
28 2
Py =—==—x10=—"- =
N, 576+%X 2+3><10 4 atm
28 32
P, =10-4=6atm
2
12. Ans. (A)

Initially 0.63 x 1.2 = nge RT
after opening valve
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Phe x (1.2 + 3.4) = nge RT
Pue= M =0.164 atm.
4.6

13. Ans. (D)
1

Rate of diffusion € ————=
«/Molar mass

CH4 has lowest molar mass among all so its rate of diffusion faster.

14.  Ans. (B)
1 1
Iiiffusion °C m ; Ibiffusion o m
rx = 3ry
L |9
r, \d,

n_ 4 _d_1

15. Ans. (A)

n
I'Diffusion o€ —
M
- Rate of diffusion in term of diffused mol

ndiffusion o n

at M

[ l’ldiffusion j
dt He nHe MCH4

= X
Niffusion Dey, M.
dt -
(Maiusion e _ 4, /E _8
(ndiffusion )CI—I4 1 4 1
16. Ans. (D)
I‘O2 ~ i ) 1
Iy 32 4
n
- ng = 1 mole
Ny

1
Mo, = mole

Mass of O; = %XS2=8gm

17. Ans. (A)

Unp = /ZRT; Useg = [8RT Vs = [3RT
M ™ M

[148]
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Unmp : Ums : Uag V25 Uag= |2 ; Ums=+3 =1:1.128:1.225

TT
Ums =1.08
Uav
U
* =113
Upp
U
= =1.225

Upp
18. Ans. (C)

At constant temperature KE remains constant.
19. Ans. (A)

At similar temperature KE of two gas are same.
20. Ans. (D)

U2 +UZ+Us+U2
Urms = N
_\/22 +3% +4% +5
4
= ,54 3.67 cm/s
4

21. Ans. (B)

(U )y, =(Ums )y,
A
\/ZRT \/SR x700

T=1200K
22. Ans. (C)

N,

3P
d
Wimsdo, _ [dy, [T 1
(UrmS)Hz d,, V16 4
23. Ans. (A)

Urms =
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24,

25.

26.

27.

28.

29,

Ans. (A)

Collision frequency (Z) of a gas at a particular pressure decreases with the rise in temperature.

1
oC —
T3/2

Ans. (A)
, _omU(N * o'n(NY [8RT
oLk \v) 2w\

2 2
N /8 P
7, =22 RS ; for constant volume N* = N constant
N2 \V) \nd \Y%

Ly

_, N_PxN, ~ 107x6x10%

- = 2.4 x 10" molecules/L
\Y RT 1.01325x0.0821x300

= 2.4 x 10" molecules/ml

1
= A= 57 =3.78 x 10° cm
1.44><7><[500>< 10 x2.4x10"

Ans. (B)

C,H, %02 —>2C0,(g)+3H,0(()

V Ltr. 2V Ltr.
C;Hg; +50, —3CO0,(g)+4H,0(¢)
(3-V) 3(3-V)Ltr.
2V +9 -3V =8Ltr.
V =1Ltr.
Ans. (D)
C.H, + (4X+yj02 — xCO, + %Hzo
10ml 10x 10y
2
10x =40 10y _ 50
2
Xx=4 y= 10
The hydrocarbonis ¢, H,,
Ans. (B)

A
O, — Noreaction

x ml
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20, 5 30,

(20 - x)ml % (20 - x)ml

On passing from alkaline pyrogallol solution all the 0, disappears.
% (20-x) +x=29

60-3x+2x=58
X=2

% O, in original mixture = 2—20 x 100 =10%

30. Ans. (D)
CO(g)+ 20,() — CO,(g)
xml iml xml
H,(g) + %Oz(g) - H,00)

(20 - x)ml (Zoz_xjml —

Volume concentration = 23

(x+§+20—x+20_xj -x=23
2 2

(3—X+20—x+10—§) -x=23
2 2

30-x=23
x=7ml
Vo =7 ml

Vi, =13 ml
VooV, =7:13
31. Ans. (A)
C,H,, (g8)+ 37n02(g) — nCo,(g) + nH,0(g)

if there no volume changes i.e. Ang =0

(n+n)- (1+37nj:o:> n=2

32. Ans. (D)

'a’ is related to attractive forces and 'b' to the volume of the molecules.
33. Ans. (C)

Greater the attractive force between molecules greater the value of 'a’
34. Ans. (C)

b is excluded volume or covolume =b =4 x %prg.NA
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35. Ans. (D)
In an ideal gas there are no attractive or repulsive forces present. In real gas molecules

intermolecular attractive forces are present.
36. Ans. (D)

2
(P+%J(V—nb)=nRT

37. Ans. (C)

At high pressurea =0

P(V-b)=RT

PV =Pb +RT
38. Ans. (D)

At low pressure and high temperature 'a’ factor & 'b' factor become = 0
39. Ans. (A)

2
[Pﬁ%j (V - nb) = nRT.

40. Ans. (A)
b = 4NaV
41. Ans. (A)

At low pressure attractive force dominant, 'a' dominant and 'b' become negligible
Hence (p+ij (V-b)=RT

VZ
b=0

(‘”%) V=RT

pV+ 2 =RT = pVm+ 2 =RT
v v

V
7 = p m _ 1— a
T V_RT
= Z_ me -1 a
RT V,_RT

42. Ans. (D)
(D P(V-b)=RT

P:L.T:slope:L
(V-b) V-b

(I) PV - Pb = RT
V= R—P:F +bslope = % and intercept b

am z=2Y 14 P70
RT = RT

i.e,, repulsive forces predominate.
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43. Ans. (C)
Z = Vreal ;
Videal
If 7> V, Vreal > Videal
7 = m,real .
Vm,ideal
Ifz>1
= Vm, real > Vm, ideal
repulsive forces are dominant and gases are difficult to compress.
If Z < 1, Vreal < Videal )
Ifz<1
= Vm, real =~ Vm,ideal
attractive forces are dominant and gases are easy to compress.
44. Ans. (D)
Vander Waal's equation in virial form
2 3
Z=1+ i(b—i)+b—2+b—3.....
V., RT) v, V.
Third virial coefficient C = b?
b*=4x 10"
b= 02l _ 0.2 lit/mol
mol
As T >Ts, so repulsive forces are dominant and a=0
2
an
[P'F?J (V - nb) =nRT
become P(v - nb) = nRT
1(V-2x0.2)=2x0.0821 x 273
V=4531
45. Ans. (A)
ForHygas +Z>1
P
<« H> gas
Ideal
Vv
46. Ans. (A)
L_ PV _Z, PV, 3%, P,x2V,
nRT ~ Z, PV, Z; PyxV,
2PA=3Pg
47. Ans. (D)
Atlow pressure whenT<T, = 7Z<1
www.allen.in [153]



ALLEN JEE (Main + Advanced) : Chemistry

48. Ans. (C)
Greater the attractive force between gaseous molecules, greater the 'a’, greater the liquification of
gas.

49, Ans. (A)

_ 8a

~ 27Rb

Greater the T, greater the attractive force and greater the liquification of gas.

50. Ans. (A)

_ 8a

" 27Rb

Due to very small size, attractive force between H, and He is negligible hence very small value of

C

C

'a’ factor and critical temperature too.
51. Ans. (C)
Greater the attractive force between gaseous molecules, greater the 'a’ greater the liquification of
gas.
52. Ans. (B)
I. Slope of isotherm below critical point < 0.
Slope of isotherm above critical point < 0.
Slope of isotherm at critical point = 0.
So, slope of isotherm at critical point is maximum
_ 8a
~ 27Rb
Tcoxa
Larger value of T¢ It means less decreases in temperature is required to liquifly the gas. Gas will

II. Tc

liquify at higher temperature. So, easier 'lI be liquification.
[II. When gas is below critical temperature. It is 'liquid’ so Vander Waal equation of state is not valid.
So, Answer (B)

P Gas

1
Liquid

Liquid-Vapor

- region Vapor

\Y%
53. Ans. (D)
P¢, Vcand T are given hence 'a’ and 'b' should be calculated using Pc and T¢ as it is more reliable.

a 8a

Pc = ~, Te=
27b 27Rb
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P,
R, _300x1/12_ 1

e
T. 8b 8x50 16
1/3
4XET[I'3.NA =i:>r= _3
3 16 256mNa
54.
‘.‘. C\ :. ALTN b ‘a\T 500 K
‘‘‘‘‘ . /z x\\ c=
20 atm T N “eee T= 300 K
{ o T < 300 K
V-
(a) at T=500 K, P = 40 atm corresponds to 'a’ substance - gas
(B)at T=300K, P =50 atm corresponds to 'b' substance - liquid
(C)at T < 300K, P> 20 atm corresponds to 'c' substance - liquid
(D) at T <500 K, P > 50 atm corresponds to 'd' substance - liquid
So, Answer (D)
55. Ans. (A,B,C)
For Boyle's law
56. Ans. (A,C,D)
nA=3,nB=1,nc=1
(Pa), = KT _3RT () _ moRT _1xRT
\' Vv \Y \'
3RT 1xRT
(Pa)r= - (Po)e= =
3+1)RT 5RT
(Pr); = (3+1)RT = (Pr)i= 2 = (Pr) _4
v (Pr); 5
B _P_ 20 R
n, n, 4 5
P, =25 atm (V = constant as container is rigid)
Partial pressure of C = X¢ x Pr = % x 25 =05 atm.
57. Ans. (C,D)
1
. S—
\/ETCGZN *
. N_PN,
V. RT
v RT
A=—— =
J2ns?N \/ETCGZPNA
58. Ans. (B,C,D)
Liquefaction of gas not possible for T > Te
T, =2 T, =02
Rb 27Rb
www.allen.in [155]



ALLEN JEE (Main + Advanced) : Chemistry

EXERCISE - S
Ideal Gas
1. Ans. (2)
At bottom,
Pa=Pam + PHg
=1+1=2atm

2. Ans. (-111.5)
Since P is constant, From Charles law,

i_v
Tl TZ
100°_50 _1615K = T,=-111.5°C.
323 T,
3. Ans. (2)
2V i \
Pa Ps
2500 mm 1000 mm
Pa x 2V = (Psna)a % (3V) Pp x V= (Prina)s x 3V
2 1000
5%2500=(Pp,,)a = (Prnar)e
3 3
P = 5000 +@=2000 mm or = 2m

4. Ans. (0.028)
Pio =Xi,0 XPora = 0.0287 x 0.977 = 0.028 bar

5. Ans. (1460)
(Aqueous tension of H,0 = 20 mmHg)

Protal = POZ + PHZO
Fy, (initial) = 740 - 20 = 720 mmHg
(Poz Voz )initial :(Poz Voz )ﬁnal (Boyle's law)
720 x V= Py x v

)
P02 =1440mm
ﬂ:%+%_

=1440 + 20 = 1460 mm
6. Ans. (100)

nR nR
P=—.T =logP=log —+logT
v g g v g

Y=C+mx
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10.

Intercept = logﬂ =1
\Y%
"R _10

\Y

n= 10)(!:%: 100 mol

R 0.084
Ans. (0.347)

3
n_ny [y _w,(M,)"
rp ng \M, wy\M,

3
on_1 2w
4 3(M,

2
) (s}
M, ) \3
M, 4 4 4

My (3% (o) 208

Let mass of gas A in the mixture be 2x and gas B be 3x

2
Ky _na My 2 208 5,
Xs ng 3X 3 4

MB
Ans. (6)

CXHy+(x+%j02 - XCOZ(g)+%HZO(1)

v (X - XJ v

4
— — Vx
Volume contraction = vV, -V,

V= V+ V(X+XJ
4
V; =Vx
25V= V(1+1)
4

y=6

Number of H-atom in 1 molecule of hydrocarbon is 6.
Ans. (9)

Z11 o« P? (at constant temperature)

So, if pressure is tripled, Z11 increases by nine times.
Ans. (1.256)

a

V_RT
PV
7- Py _RTZ
RT P

www.allen.in
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_q._a P
(RT)® Z
ax100

0.5=1

" (273x0.0821)%x.5

a=1.256 atm L2 mol-2
11. Ans. (500)
At Boyle temperature real gas behave ideally

Ty= 2= 1.642 - 500
Rb 0.0821x0.04
12. Ans. (2)

4N %nr3 =32x7mx10°

4x6x10% x %nr3 =3.2nx 107

r’=10""m

r=0.1 nm

d=2r=0.2nm
13. Ans. (9)

14. Ans. (0.36 & 0.00428)
Tc=273+31=304K,Pc=728 atm

c= ﬁ and P¢ = a
27Rb 27b?
T._ 8 27b* _8b
P.  27Rb a R
On substitution ﬁ:8_b
728 0.082
b= 304x0082 458410 litre/mole
728x%x8
Now, T¢ = 8a
27Rb
-3
- Z7RbT; _ 27x0.082x428x107x304 _ 0.36 atm litre2 mole-2
8 8
15. Ans. (4.00)
PMmix ure
dMixture ZR—Tt
2HI = H; + I,
t=0 1
1-a °@ o
2 2

[158] www.allen.in



States of Matter and Eudiometry ALLEN

Totalmoles=1-a+ = + & =1
2 2
_ Total mass 128
mixture " rotal moles 1
1x128
~0.08x400  8/m!
16. Ans. (T3 =360.00, T4 =90.00, P, = 5.00, P, =1.50, V; = 16.00)

At point B T1=300K

so, A to B is isothermal process
hence (PV)a = (PV)s
10x4=P;x8

P;=5atm

Point B to C is isobaric process

el

8 _Vi
300 600
V1=16 liter

Point C to D is isochoric process

515)

hence | = | =| =

T)c T)p
3

600 T,
T3=360k
At point E
A
10 T1=300 K
T
T Py - T»=600 K
Bi C
T 3 ' ;
5 P, E D
(a9 T4
0 4 8 Vi
V(lit) —>

observe that line joining D & E is straight & passing through origin slope of "OD" & ED are same
so slope of op=ED=Y2 "Y1

X2 =%
s vV, -
considering OD we get =m
L1 8-0
considering OE we get > -m

2

16 8 .
so 2 -2 [p =1.5atm]| (V1 =16 liter
3 PZ ( )
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point B & E are isochoric hence

P P
75
5 _15
300 T,
T+=90k
17.  Ans. (a. (80.00), b. (1295.00))

(a) GivenP ocr P = Pressure, r = radius

sofi_P

L n
givenPi=1latm&di=1msori=1/2m

P, =3 atm hence

P r
Lol =rx-2
P, r P,
2 2 1

r2:1><§:§m r_2:3
2’1 2 |n

Assuming temperature to be constant as nothing is given about it.
so P1V; = niRT

& Psz = anT
or Plvl — PZVZ
n, n,

Taking ballon to be perfect sphere

\'A =i7cr13 V, =i7cr23
3
P1=1atm P, =3 atm
n; = 1 mole ny=7
4my

SO 1><inr13 =3x
3

3
r

or n, :3(—2j
r.
1

putting 2 3
r

n; = 3 x (3)3

= 81 moles

3 n,

so number of moles to be added
=n; - n; = 80 moles
(b) If volume = 36x then

36n=£nr3
3
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18.

or=>r3=27
r=3m

now using the reaction

P_p calculated above
L L
P, ="2xP, Givenr;=1/2
r
=3x2x1 r;=3
P, =6 atm Pi=1

so when pressure reaches 6 atm volume will become 36mm3; furture filling the gas, will increases

the volume, and balloon will get burst.

S0 again using

Plvl _PZVZ
n, - n,
4 3
where P1 =1 Vlzgnr1
n=
P2=6 Vz=367tm3
n2=?
4 1Y’
Ix—xmx| —
3 2) 6x36n
1 n,

n, = 6x36Tx3x8
47
=54 x 24
nz=1296
so, no. of moles to be added
=nz - n; = 1295 moles
Ans. (i. (6.00), ii. (No))
NH4Cl(s) - NHs(g)
att=0 1 moles X

after complete decomposition

t=t x 1
so total gaseous moles will be = 2
V=24.63 T =600
R = 0.082 liter atm

mol K

using ideal gas equation
p— nRT
\%

+ HCl(g)
X
1
(coming from NH4Cl(s))
n=2

www.allen.in
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19.

20.

_2x0.082x600
24.63

P(NH3+HC1) =4 atm

Now lid was initially open so vessel has air at 1 atm & 300 k, when heated on closing the lid, the

moles of air will remain same at T = 600 k

—| == [as Vessel volume is const.]
T1 air T2 air

Pl PZ
600x1
so (P)... = =2 atm
( Z)alr 300

hence Pro =P, + Povn, +han)

=4 +2=6atm
NOW P]nside = 6 atm
Poutside =1 atm
AP =5 atm ; so lid will not blow
Ans. (627.00)
n =1 mol
8.2
V=82P
Pfinal =3 atm
T = PV P, x8.2xP;
" {nR f nR

3x8.2x3
T 1x0.082
=900-273=627°C
Ans. (2.00)
A = A,

=900 k

Given Total mass =96 g
T=273°C=546k
V =33.6L

mass of dimer = 48g (50%)

Total gaseous mole=1+0.5=1.5

Now from

[162]
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21.

22.

23.

24,

B nRT
v
_ 1.5x0.082x546 _
B 33.6 -

Ans. (6.00)
Temperature & total moles of gas are constant so

(PV)i= (PV)¢
30x2=P¢x5
Pr=12 atm

Now partial press of C

p

2 atm

Pc = Mole fraction of C x Protal
= E x12=6 atm
6

Ans. (2.00)
As gases are non-reacting

(nHe )initial + (nNe )initial + (nxe )initial - (nHe )final + (nNe )ﬁnal + (nxe )ﬁnal

15x2_4x25 1x1_PB.(2+4+1) PV
RT  RT  RT RT (n_ﬁJ
3+10+1=P¢x7

Pfina = 2 atm

Ans. (380.00)
mole ratio of N; and Oz is 75 : 25

final Total pressure = 1560 torr

final total pressure is due to Nz, Oz & vapour of H,0
Py, *Po, +(sz0 )vap. =1560
Py, +Po, +40=1560
Py, +Po, =1520 torr

pressure ratio or N2 and O is same as mole ratio

Po, = 25 x1520=380 torr
* \25+75

Ans. (i. (1.50), ii. (1.25), iii. (0.20 or 0.21))
)] 16_1 mole of O
32 2
By PV = nRT
P><8.2=E><0.082><300
32

=P=1.5atm

www.allen.in
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25.

26.

(ii) 0, - EO3
3
t=0 lmole -
2
t=t 1.1 Exlmole [50% converted]
2 4 3 4
1 1
=—mole =-—mol
4 6
By PV = nRT
Ny RT
PTotalz TtVl
_5,0082x300 . .
12 8.2

(iii) At 50 k and 50% conversion

P

Total

x8.2= l+1 x0.082x50
4 6

PTotal = 0.208 atm

Ans. (7.00)
NpoRT
VTotal = 1 tpl

Drpota = Nye + nHZO
_ ( PVTotal J _ 0.68x VTotal
H,0 —
H,0

RT 0.082x273
n 2014 208% Vg
Toral = 0,082% 273
0.68V,,., | 0.082x273
1’lTotalz '1+ x
0.082x273 1

Vrotal = 2.24 + 0.68 Vtotal
0-32 VTota] = 2.24‘

2.24 .
Total — @ =7 liter
Ans. (4.00)

Initially PV = nRT
3x24.6 :(nD2 +ny )x0.082x300
3=1+ny =(ny ), =2 moles

. . Wp, 1
Final mass ratio = =—
Wy, 4

Oo, |_1/4_1
n, ) 4/2 8

[164]
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M n
We know o, | _| v, : L
n, . n, MDz
1 1 [2)
- = — =
=

= n =4 steps
217. Ans. (8.00)

u, = ,E u, = ,3R—T Uay = 1.84 x 104 cm/sec
av T[M rms M
=184 m/sec
v _ /ﬁ =0.92
U, 3n

L (184
™1 0.92

KE = %m.(urmS )? (per molecule)

_1 48x10° (184
2 6x10% 1092

KE=1.6x1021]=x

[§x1o”j=8
2
28.  Ans. (i. (0.012 atm), ii. (2.50 x 1022), iii. (3.60 J), iv. (300.00 J), v. (1 : 4/2), vi. (1 : 2500))
(i) For container A
p_DRT _ N RT
\Y N, V
_6x10 . 8x300
6x10% 2x107
(ii) For container B
p_DRT _ N RT
\Y N, V
PN,V
RT
_10°x6x10” x2x107°
- 8x600
=2.5x 1022
(iii) For container A

=1200 Pa=0.012 atm

KE o = 3 RT xNo. of moles of ideal gas
2

20
= 383008710 _3¢;
2 6x10%
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(iv) For container B

KE o = §RT xNo. of moles of ideal gas
2

22
_3,8x600x2>x10"
2 6x10%

2RT
(V) (UMPS)A :[\/IJA _ T_A: ﬂzi
(UMPS)B ( ’ZII\T‘JB \/g 600 2

. 1 *
(vi) z, :—nczuavgN 2

2

=300]

y =L @(ﬂf
N} ™V
lemﬁ.(N)z
(711), _ [300 [ 6x10® ‘
(z11), V600 |2.5%x10%
L, 36
J2  6.25x10*

3 1 11
2.45x10° 2.5x10° 2500

Real Gas

29. Ans. (58.82)

Molar volume of mercury = @cm3

13.6
So, value of b = ﬂle =58.82
13.6

30. Ans. (0.50)

PV =ZnRT

P=Z2RT

\Y

P =ZCRT

72 =7(6)(.08 x 300)

Z=0.5
31. Ans. (222.22)

P(V -nb) = nRT

240 (10 -.08n) =n (.08) (300)

240 (10-.08n)=24n

100-0.8n=n

n:g = mass of He = @x4:222.22 gm

1.8 1.8
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32. Ans. (1.68 or 1.69)
Critical volume v, _ Molar mass
Density
A =£cm3
0.4
Vc=75cm3
3b=75
3 .
b:25cm _ 025thre
mo mol
10"
T,
C 4
B _10'
27Rb 41
8 _10'
27x.0821x.025 41
a=1.6875 atm L2 mol-2
33. Ans. (60.00)
(.0821)()
6
So at 300 K this gas will behave like a ideal gas.
PV =nRT
(-0821) V=0.2 (.0821) (300)
V =60 Litre
34. Ans. (1.62)
Mass of 1 litregas =1.6 g= E:imol
32 20
an®
P+F](V—nb):nRT
4120
p+ 200 (1—ix0.4j=ix.08x400
1 20 20
1
(P+—j(0.98): 16
100
P=1.62 atm
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EXERCISE - JEE (Advanced) PYQ

Ans. (B)
TIPS/Formulae :
s . PV
Compressibility factor of ideal gas (Z) = “RT
n

For one mole of ideal gas at STP

7 = Px22.4
RT
PxV
For other gasesZ<1landZ= ;Tm

Vi< 22.4 litres
Alternate solutions
(PV)observed/(PV)ideal < 1
= Vobs < Videal, Vobs < 22.4 litre.
Ans. (C)
TIPS/Formulae :
3RT

Umms= ,[—

M

,3RTHZ G 3RT,,
2 28 '

Ty, =2T,; or Ty >T,

Ans. (T)
— PocT

— collision frequency o Uayg, o JT

Ans. (D)
3RT
Urms = [——
M
Using ideal gas equation

PV=RT = WRT RT_PV_P
M M w d

Where d is the density of the gas

/3
Ugrms = ?p at constant pressure

Urms € —=

Jd
option (d) is correct
Ans. (434.17)
IPS/Formulae :

Crms = E ) Cav= ﬁ
\j M \l ™

[168]
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Coe _ [3RT [7M_ /3_n:1_085
c, VM \srT \s8

Crms = 1.085 x Cay= 1.085 x 400 = 434 ms™
6. Ans. (C)
For positive deviation : PV = nRT + nPb
PV Pb
= —=1+—
nRT RT
Thus, the factor nPb is responsible for increasing the PV value, above ideal value, b is actually the
effective volume of molecule. So, it is the finite size of molecules that leads to the origin of b and
hence positive deviation at high pressure.
7. Ans. (B)
TIPS /Formulae :
Use Grahams' law of diffusion

The _ _MCH4 — ’E_z
e, MHe 4
8. Ans. (RT)
The Vander Waal equation (for one mole) of a real gas is

a
(P+V—2j(vm—b)—RT

m

PVi-Pb + Vi_ ab _pr
a ab .
PVm=RT + Pb - V_ + e (1)

Note This step : To calculate the intercept P — 0, hence Vi, — o« due to which the last two terms
on the right side of the equation (can be neglected.

PVn=RT +Pb
When P = 0, intercept = RT
9. Ans. (B)

P
ForgasA,a=0,Z=1+ R_? implies Z varies linearly with pressure.

ForgasB,b=0,Z=1- % . Hence, Z does not vary linearly with pressure.

10. Ans. (D)
Matching
(A) = (P), (S)
[Because 200 atm pressure is very large for H; gas, at very high pressure Z > 1]
(B)—>(R)
[Since p ~ 0 it means very low pressure so ideal behaviour is observed]
(€)= (P)&(Q)
[Since P is 1 atm, Z for CO2 would be less than 1]
(D)= (R)
In real gas with very high molar volume, molecules will be very far apart from each other due to
which Vander Waals forces as well as actual vol. occupied by molecule will be negligible.
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11.

12,

13.

14.

15.

Ans. (A,C,D)
(A), (C), (D) are correct
2
(P+n—fJ (v—-nb) =nRT
v

At low pressure, when the sample occupies a large volume, the molecule are so far apart for most

of the time that intermolecular forces play no significant role, and the gas behaves virtually ideal
2

perfectly a & b are characteristic of a gas are independent of temp. The term [P _I_n_zaj represents

\%

the pressure exerted by an ideal gas while P represents the pressure exerted by a real gas.

Ans. (B)

Correction factor for attractive force for n moles of real gas is given by the term mentioned in (b)
Ans. (4)

RT,

Vrms OfX = 3 X
MX

2RT

Vmp Ofy = Y

y

Given Vims = Vimp

- 3RT, 2RT,
M, M

_ ZRTYMX _ 2x60x40

<

= My= =
3RT, 3%x400

M, =4
Ans. (7)

Since external pressure is 1 atm

P =1latm
0.1 mol H
Pvapour =0.68 atm mo €
1 1’1’101 X(S)

Pvapour + Pre = 1

= Pue=1-0.68=0.32 atm

Now from ideal gas equation = PV = nRT
= 0.32xV=0.1x(Rx273)

= V=7 litre.

Ans. (C)

(P+%)(V—O):RT as(n=1)

[170]
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16.

17.

18.

19.

20.

PV=RT- &
Vv

On comparing slope from graph
_20.1-21.6

- 3-2

_ 15 _

a=1.5

Ans. (C)

d./t] &
d, /t| M,

d |40
24-d \10
d=48-2d
d=16 cm
Ans. (D)

The experimental value of d is found to be smaller than the estimated, this is due to increased

collision frequency of X with the inert gas as compared to that of Y with inert gas.

With increase in collision frequency, the molecular speed decreases then the expected so the

distance converted will be less.
Ans. (2.22)

Finally

Pa=Pgp, Ta=Ts

(-.- Heat flow take place until temp. become equal)

n, ng

Ha
vV, V

B
5x1 3x1

_ Rx400 _ Rx300
VA VB

hence =

\Y%

A

V—B:

5
4

Va= E><4-=2.22
9

(-.- total value = 41)
Ans. (AB(C)

Urus o /T
KEagoc T
Ans. (B)

Graph represents symmetrical distribution of speed and hence, the most probable and the average

speed should be same. But the root mean square speed must be greater than the average speed.
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1. Ans. (B)

V;=5L

Py =1 bar

PV =PoV;

1x5=P;x1

P,=5

% increase = 400%
2. Ans. (B)

3A > 2B

2

1-a —a
3

Total moles = 1 —%

P=

LLP
\'

y X

=m
J

slope

JEE (Advanced) Practice Paper

V. =1L
P,=7?

As per given data tan 42.95 = 0.8

R =0.8
Vv
ne 0.8x0.082
0.082
n=0.8
L 1-2=08
3
SLoa=0.6
3. Ans. (C)

Let the distance travelled by gas X at the point of meeting be "x"

Distance travelled by gas Y = "150 -x"
Applying Rate of diffusion equation.

L _0x My
I-Y l’lY MX
X
Lt 3 /@
(150-x) 2Y20
t
X =3
150-x

x=450-3x= 4x =450

x=112.5cm

Distance of A from Q =

150 -x=37.5cm

[172]
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4, Ans. (C)
PV
~ nRT
V=0.064L

5. Ans. (A)

. 8 a
Critical temperature = ——
27 Rb

8 a

——<300 [200 < T¢ < 300]
27 Rb

i< 81
b

8a
27Rb

> 200

E>54
b

54<3<81J
b

6. Ans. (C)
C4H;p, CHy4 & CO mixture —» C4H;¢ 40% by volume
~ Volume of C4H;y = 80 ml
& CH4 & CO volume = 120 ml
If CH4 volume = x ml
Volume of CO =120 - x ml

C4_H10 + 12_302 E— 4C02 + 5H20

80 ml 4 x80=320ml
CH4_ + 202—) COZ + 2H20
x ml x ml

€O + 20, —— CO,

120 -x 120 -xml

Total CO, =320 + 120 - x + x = 440 ml
7. Ans. (B,D)
Since initially manometer shown no difference in mercury level therefore initial pressure of gas
A=76cmof Hg=1 atm
2A(g) — 3B(g) + 2C(g)
initial pressure (atm) 1 0 0
It is given that after sparking pressure of gas 'A' is decreased to 0.8 atm. It means 0.2 atm of 'A’ is
converted into B and C.
2A(g) - 3B(g) + 2C(g)

pressure after sparking (atm) 1-0.2=0.8 (% x0.2= O.BJ 0.2

.. After sparking Pt = 0.8 + 0.3 = 0.2 = 1.3 atm.

initially total pressure was 1 atm

.. Differecne is Hg level = 0.3 atm = 22.8 cm of Hg
=228 mm of Hg
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8.  Ans.(AB,CD)

ijo.0821x(273+273)

V=——:V, = - —22.4(

(ij0.0821x(273+273)
v _\4

o = - =224/

(136J><0.0821x(273+273)

Ve, = - =8.4/
4
(64)><0.0821><(273+273)
Vg, = - =2.8(

9. Ans. (C,D)

A

Fraction of gas particle

i Y
P X
250 500 750 1000 1250 (oo )

(Umps)X 1 T(Umps)Y
For option (A) From Fig (i), if is clear that (Umps)Y > (Umps)X
2RT _ [2RT
or, [—> |—
M, \ M,
since both X and Y are at same temp.

(1)

since X is CH4 whose molar wass is 16.
- Y can't be CO2 because. M, =44

.. (A) is wrong.

for option (B), see Fig (ii)

.2“
2
5
2 1
(i) § PS
S A !
ANV an ¥
g T X o
= >
—
£ 250 500 750 1000 1250 (o4

x| T Cu)Y
in lower speed region shaded area in figure, fraction of molecules of X > fraction of molecules of Y.
As shaded area is greater for X as compared to Y. In higher speed region, shaded area in fig. fraction
of molecules of Y > fraction of molecules of X. Therefore (B) is wrong.
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for option 'C’
under identical conditions of P & T.

. 1
rate of effusion oc —

M
.. My < Xx (from (i))
.. rate of effusion of Y > X.
.. (C) is correct.
for option 'D’

Molar KE = %RT

.. Both X and Y are at same tempt. = 200k
.. Molar (KE)x = Molar(KE)y.
.. (D) is correct.
10. Ans. (A,B,C)
Vc=3b=3x 16 mrd = ﬁTrr3><NA
3 3
Theoretical fact of Andrew's Isotherm.
11. Ans. (A, B)
C3;Hg + 0, — 100 ml
Case-I :-
Let assume C3Hg is L.R.
C3Hg) + 503 —— 3CO03y) +4H,0 (1)
initial V4 Vv,
final 0 V,-5V; 3Vi
Vol. contraction = V;- Vg
Ve=(Vy +V3)-(V,-5V; + 3Vy)
45 =3V,
V; = 15ml (C3Hg)
V, = 85ml (0,)
Case-II :-
Let assume O, is L.R.
C;Hg + 50, — 3C0, + 4H,0 (¥)
Initial V; V,
final V;—2 0 v,
Vol. contraction = V; + V¢

vV, 3
Ve=(Vy +Vy)- (v1 - ?2+§VZ)

3
45=EV2
V2=75 1’1'11

V1=25 ml
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12.

13.

Ans. (A,B,D)
CO+C0O, =100 ml
x+y=100ml

1
O+ 0, -0,

Initial x 30
Final x-60 0 60
Residual gas shout be CO = 10 ml
= x-60=10

x=70ml CO

y =30 ml CO2
absorbed CO, =y + 60 =90 ml
Ans. (B)
(P) PV =nRT

A—>B P o T, (n & V constant), T increases, P increase

B—C P = constant, T increases, n decreases

P nR
Q) -V
2
FP_mR,
T V

2
A—B ? = constant

P increases, n decreases

B—C P = constant
2
? increases, n increases

PV

R)T=—

(R) R
A—B P = constant

T decreases, n increases
B—>C T = constant
P increases, n increases

nR
S)P=—T
(S) v

pr= MR 12
v

A— B PT = constant

T? increases, n decreases

R
B—C nV = constant

PT increases, T? increases, n constant

[176]

www.allen.in



States of Matter and Eudiometry ALLEN

14. Ans. (A)
Experimental values only.
15. Ans. (D)

Gas having highest a can be liquified easily.
16. Ans. (A)
_ 8a
" 27Rb
17. Ans. (D)
3NH3 + H3PO4s—— (NH4)3PO4

Ny, = 3nH3Po4

C

Let x moles of NH3 is produced

X><1=0.5><§><3:>x=1m01e

CO; = % mole = 0.50 mole

18. Ans. (A)
3NH3 + H3POy—— (NH4)3PO4
Ny, =3nH3Po4

Let x moles of NH3 is produced

xx1=0.5x§><3=>x=1mole

CO; = l mole
2

nRT 1.5x0.08x300
\' 36

Ptotal = Pinitial + PNH3+COZ = 1 + 1 = 2 atm

P= =1atm

AP =1 atm = 760 mm
19. Ans. (2.00)

ER LR

2NO + O — 2NO;
t=0 2 mole 0.5 mole
After reaction 1 mole - 1 mole

n; = 2.5 mole; nf= 2 mole

1
_ ANRT _05xRxT 0>%75>300

\Y \Y 6.25
20. Ans. (820.00)
Po=Pp+ 100
Pg = Patm - 40
Pp =720
Po=720+ 100 =820 mmHg

AP
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