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IN-CHAPTER EXERCISES Chemistry States of Matter
[ EXERCISE-A ]
1. @ P, =15tm ;T =?
P,=12atm;T,=300K
. P P 12 1
USlngZ 1_\/1 = 2_\/2 = — = 5 ['.' Vl = VZ]
T, T, 300 T
= T =375K = 102°C = Above this T, cylinder will burst.
(b) N ogal (final) — Dar T 1N,
1 atm, 500 mm H.
Also,  Pryy Vi =P Vi +P,V, 252(1)1211 68121 &
= P % 1000=760 x 250 + 500 x 60 Ar N,
= p,,=220mmHg \ /
~10 1L,
{7610} ArN,
P 760 _
(¢) Moles of O, = PV_L 7 I 446x107
RT 0.082 x 273
= Number of molecules = 4.46 x 10714 x 6.02 x 103 =2.68 x 100
2. ny _PV _750/760 x10 _ 04 ; No. of Molecules =0.4 x N =2.4 x 10%
2 RT 0.082 x 298
weight=n x My, =0.4x2=0.8gm
3. d,i =1.15g/L ; P=750mmHg, T=300K
d...RT 1.15x0.082 x 300 .
= M, . =—T% = =28.70 = ‘Mi
e P 750/760 ZX
= 28.70= My, . x + Mg, -(1-x) = x=0.825 ; %N,=82.5and % 0,=17.5
1 M M 1 /M 2 1 1
4. ()(B) Ao |ZB o5 1B __ and kA _ga/My 2 1 1
g 4 M, M, 16 s gs/Mp 3 16 24
. 10 dyRT 10/22.4) x 0.082 x 273
(i) (A) d. =mg/L = M, = OP _ ) 1 = 10gm/mol
and M, ;, = 10 = Xy, m;= My, % x-i-MH2 (1=x) = x=0.75 ; %He="75;%N,=25
. T A
(iii) (A) Unit of K = unit of? =m'K .
(iv) (A) h_P :L=i:P2=latm
T, T, 546 273 2
(%N i Yy = 200 _ V2. V,=360cm®> = AV=-40cm?
T T, 300 270
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Vi) (B) M, =2 V.D.=2x 11.2=22.4 g/mol = s = =% = Vaste =%X224U‘“2“
(Vi) (A) C(s) + H,0(/) ——> CO(g) + H,(g)

Moles: 48/12 =4
4 N =4+4=8 = Vgrp=8%224L=1792L

4 =
M
(viii)) (BD) / co_ |28 _ 7, T _ | 4=Jﬁ CTe _ [Msop _ 64
Tco, Iso, My 4

(ix) (B) ™o _ Yy [ My /ﬁzz = y=%=%><201:134 y M, =176
Iy -y MNzo 44 3 3 —N,O <«
—>]
(x)(A) Gases fill the whole container, seen only in gaseous state. F:ront L Regr

»t
i L]

A, C and D may be oserved in liquids also.

mol wt
(xi)(C) Vapour densityof O, =16 (V.d = ]

N, =14

1 1
Vd= —x16+—x14=15
2 2

(xii).(D) In the case of A, B, C there is a change in total pressure. So irrespective of change in mole fraction, partial pressure will
change.

Only in the case of ‘d’ both total pressure and mole fraction do not change.

(xiii).(B) Obviously in B, p,V, =n,RT

In Ap,V,=n,RT
V. n
P2V2 _,_ M2
Vi n
Ratio= 4:1

(xiv).(A) Taking CH, as indicated by suffice 1 and SO, by suffix 2

3RT, 3RT,
M M,

T, M 16 1
T, M, 64 4

[2RT]I/2 _2[2><R><323]1/2
(xv).(D) M = M

T=4x323K =1292K =1019°C

Chemistry / [JEE-2022/Module - 1]
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[ EXERCISE-B ]
1. Only CO, will react with C.
= C+CO, —> 2CO C + CO —— noreaction
X 1—x
- 2x
= CO=2x+(1=x)=1.6 = x=0.6L = % CO,=60% and CO=40%
2. CHfg+ [x ' %j 0x(8) ——xCO @)+ > H0()
Contraction in volume = 10(1+[x+ %)—X] =(10+100-95) = y=2
CO, produced (Absorbed by KOH) =10x=20 = x =2 }C,H,
5
3. CH,4(g) + 20,(g) — CO,(g) + 2H,0(/) ; CoH,(g) + EOZ(g) —> 2C0,(g) + H,0(/)
xml xml 100—x ml 2(100 —x)ml
= CO,=x+2(100-x)=135 (Absorbed by KOH) = x=65ml Thus % CH, =65 and % C,H,=35
4. H, + CH, +CO + CH,
50ml  30ml 14ml 6ml
1
H,(g) + 5 0,(g)— H,0() CHy (8) +20,(g) — CO,(g) + 2H,0(/)
50ml 25ml 30ml 60 ml
- - 30 ml
1
CO(g) + EOZ(g) —> COy(2) ; CyHy(g) +30,(g) — 2C0,(g) + 2H,0(/)
14ml 7ml 6ml 18 ml
- - 14ml - . 12ml
= O, left=150-(25+60+7+18)=40ml| %0, =41.67
CO, produced=30+14+12 =56ml | % CO, =58.33
5. ()(B) ClHye)+ [x ' %j 05(8) — xCOy(g) + 2 H,0()
Iml x+%ml xml % ml (- liquid)
= Contraction in volume = (1 + [x+ %) - x] =1+ % =(Dueto I mlC;H,)
- Contraction = 12 (1+%)—12+ 100—82=30ml =  y=6
= Contraction due to KOH=82-46=36=12x (CO,) = x=3 = C;H,
[JEE-2022/Module - 1] \ Chemistry
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(ii) (O) Only CO will react with O,
1
= CO + 502 — CO,
xml  Vml

— V—iml xml
2

Total Gases = (15—x)+x + [V —%) ml=V+ 12 (given) = x=6ml = CO,=9 ml(initially)

= New mixture will contain=x ml+ (15 -x)ml= 15 ml CO,
= Ifthe original mix. is taken as 25ml, it will contain f—; x 9 =15ml CO, which will reduce the vol to 25— 15=10ml
(CO) after passing through Alkali
13
(iii) (C) C3Hg(2)+50,(g) —— 3CO,(g) + 4H,0(7) C4Hig(g)+—02(g) — 4CO,(g) +5H,0(1)
xL — (B-x)L —
- - 3xL - - 43-x)L
= 3x+4(3-x)=10(given) = x=2L(C;Hg) and CH,,=1L
. 1 5
(iv) B) CO(g) +501(g) — CO,(g) ; CoH,(g) +50,(8) —> 2€C0,(g) + H,0()
X 5
xml Eml (40—x)ml 5 (40—x)ml
— — xml - - 2(40 —x) ml

105ml= Vco, + Vo, eft) =[x +2(40—x)] + {100— % - %(40—){)} = x=25ml(CO)and C,H,=15ml

v (D) CH,(g) +20,(g)—> CO,(g) +2H,0(7)
xml

Contraction due to combustion =x[1 +2—1]=2x
7

CoHg(g) + EOZ(g) — 2C0,(g) + 3H,0(4)

(100—x)ml

Contraction due to combustion = (100 — x) {1 + %— 2} = %(100 -X)

= 212:2x+§(100—x) = x=76ml

Contraction when resulting gases passed through KOH =x + 2(100 —x) = 124ml (CO,)

Chemistry / [JEE-2022/Module - 1]
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[ EXERCISE-C ]

1. (@) SinceT issame = & - [_222 —4 [Take onlyspeed for comparism vo W ]

Vso, My

1 RT 1 [3R
® Vvso, =7 Ve = ) =—J3 <300 1 _ 1200k
2 Mgo, 2\ My,

(¢) Since T is same and so K.E. and hence, speeds will be same.

(d) Since T is same, K.E. will be same and hence speeds will be same.
5
2. Cms=,/—3RT = X LODXO0™ 65 13ms!
M 0 00143 x 1000
Cope =0.921C,,,=429.9ms ' and Cy;p = =3759 ms~
& l 224

3. @ P= nl\(}T _ 2 x 0.02;2 x 300 — 9.84 atm

4.1
®) (PR%I + J(V ~b)=RT = [PRWI + 7 7)2}[2— 0.037) =0.082 x 300 = Pp., =9.32atm

4. () \/;/IRT :\/3RX273 :>T=273x3%:17.06K
Hj

Mo,
b Cup = \/—8RT =3 —avgl = I T,=4T, = 1092K
™ avg2 2
C T, 104
© —msl_ —1=5X—4 = T, =4T,
Cims2 T, 10x10
5. (@) (B) For H,, the mass is very small and the intermolecular forces of attractions are small. Hence the pressure correction

a

factor W is negligible at all pressures. Hence van der Waal’s equation is reduced to
P(V-b)=
PV=RT +Pb

This explains why H, shows positive deviation only.

(ii) (A) Cup onT = Curve shifts to the right as T increases. = T;> T, > T,

3
(lll) (BCD) K'EAVg.(MOICCU.IC) :E KBT

1 myN
Crs 0T : pP= 3mv 2., = PacCl,

[JEE-2022/Module - 1] \ Chemistry
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Cave M
(iv)(AD) K.E,, = K.Ey, as T is same ; —wg0y _ | MHe g
2 ¢ C M
avg He 0y
CmsH M
WO —me2 o7 - 2o Ty, =0Ty,

rms- 2 T MH2

1 1
(vij(D) SameT = SameK.E = Emlufzgmzu% = mlufzmzu%

fT f14
Coms 1 1 C,p (new) =2V
rms 2 T2 560

(viii) (C) Z>1 = Gasisdifficult to compress ; Z<1 = Gascan be earily compressed

C
() =5 / - 20 Corgy = 0.6ms”!
avgz 600 PVA

(vii) (B)

®®D) =  AsP— 0 = Gaswill behave ideally. (Z - 1) Ideal Gas
= PV, —— RT
(xi)(D) R=8314Jmol ' K

leV=16x10""7

8.314 o
= mev mol™ K™ =519%10'" eV mol ™' K™
(xii) (A) V,, >22.4 . Itisdifficult to compress gas.

(xiii) (A) Since intermolecular forces are negligible
P(V-b)=RT
PV=RT +Pb
So Z is always greater than 1.
2

n“a
(xiv) (A) —is included for pressure correction due to the force of attraction between molecules, the molecule near the wall
v

experiences an inward pull and so the pressure exerted is less than the ideal pressure.

RT, 3RTy 8Tp, M My _ Ty 375
TEMA MB B 3TETB MB ? TB 8
(xvi) (C) Daltons law is applicable only to mixture of gases, that the non reacting.
3rTY"? 3RT  [[3x8.314x107 xT]
(xvii) (D) Crms = BYE M )

- (2.15><105 )2

T=371K;t=(T-273)°C=100°C

Chemistry / [JEE-2022/Module - 1]
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1.(C)

2.(A)

3.(B)

4.(C)

5.D)

6.(A)

[JEE-2022/Module - 1] /

[ MISCELLANEOUS EXERCISE]

Look for low P and high T

PV 6x3

—=—=0.73
RT  0.082x 300

NTotal =

Ny =N7gtal — 0.7=0.03

. e OHy /7t 0.7 My My
Using Graham’s law of Diffusion : =—= =\
ny /t ny MH2 2

2
- szz(oij —1088
ny
C.H,O0,( Y_Zlo Co YH,00
xyzg)+ X+4 2 2(8) —x Z(g)+2 20(0)
1ml x+l—iml xml
4 2

y Z
Contraction in volume due to combustion = 10 [(1 +XxX+ i Ej - X] =10+100-90=20

z
- 1+%—5=2 = y-2z=4 ... ()
and Contraction in volume due to absorption of CO, by NaOH : 10x=20 = x=2

Also, My=2V.D.=46=12x+yx1+16z

= y+16z=22 ... @)

= z=landy=6 = Molecular Formula= C,H;O
C H,y(g) + [x + %j 0,(g) — xCO,(g) + % H,0(0)
1ml <+ xml

ml

Contraction in volume due to combustion = 5 (1 +X +%_ xj =54+30-25=10 = y=4

Contraction due to KOH=25-15=10=5x = x=2

= Molecular Formula=C,H,

Check yourself that all are correct.

> Decreases with increase in concentration —means increase in the number of molecules
> Increases with decrease in pressure at constant temperature —means increase in the volume available for gas
molecules
> Decreases with increase in molecular size — means decrease in the volume of available for gas molecules
v, _1/38 _08 [Mxer
I'Xer 1/57 1.6 28
= MXer =252=131+19y = y=6 = Molecular Formula = XeF,

Chemistry
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8RT
M
7.(A) ™Mol 400 _ 8 L 400x 2T —434.16ms ™!
rms
_ [3RT Crms 3n 8
Crms = Mo

8. (B) Forintercept, P -0 = Z —1

= PV, —>RT

= Intercept =RT

EN 1x28
9.(A) =2 = = =1

£0; L x32

8
600mm 900mmHg
10.(A) H, N,
2V 3V

3H,(g) + Np(g) —— 2NH;3(g)

6002V 900 x3V

fHy RT ° INa RT

Clearly, H, is the limiting agent.

2700V 400V _ 2300V 800V

RT RT and NH, formed = W

= N2 left =

3100V o
= Prew =%=620mm

I'A _2_ MB
11.(C) g___ ”M_A

CrmsA= TA.MB =\/§X2=2\/§
MA TB 1 1 [RateOC Crms]

CrmsB
12.(C) As we move away from the origin in a P-V curve for Boyle’s law, T increases for the isotherms.

13.(C) Mass of the gas =50.5-50=0.5 gm
mass of liquid= 148 -50=98 gm=0.98 V_ = V., =100ml

Use : PV =nRT
0.5
- Ix0.1=——x0.082x300 = M;=123gm
My
b . . .
14.(B) Slope = — only in the high pressure region. Za
RT ~
b
For H, and He, a = 0 = Slope = —
RT i I
P

Chemistry / [JEE-2022/Module - 1]
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158) 7o PVm _ PV _PVXM, _PM,
RT 1nRT gxRT pRT

= = 0.5%5 =034<1 = Attractive forces dominate
0.3x0.082 x 300
Iy 1 mH2

[, S = My =54gm =12n+ (2n-2)
16.(B) w, 3 NG My X

= 14n=56 = n=4

V,
17.B) Z= moreal 0.9 = Attractive molecular forces
m, ideal

18.(AC) V =(const.) T=kT
= logV =log T +logk
log V +

= Charle’s law

l?)g T
19.(ACD) When V _approaches large value, P approaches zero = Z =1
When P approaches large value = Z > | and increases
van der Waals gas constant doesn’t depend on the temperature and pressure and depend on the identity of the gas.

A real gas exerts pressure less than an ideal gas due to the presence of the attractive forces.

20.(A) P.=P
- IORT _9RT Vi = 9V,
vV, V; 10
3RT 2RT
Py, =— and Py,, =—
074 Vl Oof Vf
P P 3 20
07; ~FO 9
N 2i 2f _ 9 —26%
Po,, 3

21.(D) Check that 500 K is Boyle’s Temperature.

= 500 = =2 _1kcal atm™
2% b
22(A)  Slope in hich P resion = — = —22—2
(A) ope in high P region = RT _ 1200—1000
0.2
_ = _ -3 -1
=200 " 107" atm
23.(C) Z—Z—%
) ~ 7T RT
- - 2RT _ 0.082 x 200 x 2L —0.066L
P 500

24.(A) Z =1for alarge pressure range in low pressure region.

[JEE-2022/Module - 1] / Chemistry
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