OFFICE AT

606,6th FLOOR R. K. MALI K' S
HARIOM TOWER

NEWTON CLASSES

JEE ( MAIN & ADV.), MEDICAL + BOARD

L

12. Properties of gases
Q1.

Sol: Mass of He-gas=1g
Volume = 2 lit
P=2.05 atm

. PV=nRT
5 ﬁ 2.05%2 2.05%%
nR 00821):/1(4 0.0821 o
Q2.
Sol: dy.=0.1784 l‘.tg/m3 at STP
Mq, 5 Vf: 1.5 Vi
: mf = mi = constant

=200K

=Dl o A _OUIG sime
VE 15Vi 15 45 e

A : . Ans
Q3.
Sol: d, =1.43g/L.at STP

T=17°C=273+17=290K

P = 700 torr = mat:{n
We have PM = dRT

M = T = wlllrcmam same

......

dRT _d.RT,

G g S b
B -§ , P T,
700 273
dy= 143 lit. o 525 = 1,24/l
: gt ™ 250 &

Ans
Q4.

Sol: W=32gatNTP

Volume of the container is same, so

V= it = constant
n,RT, n,RT, W, 273 W, 473
—_——— o — ==
P : P M 1 M 1

RANCH CENTRE : 606, 6th Floor,
Ph.: 0651 -

Hari om Tower, Circul ar Road, Ranchi
2562523, 7488587412, 9835508812
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27318

2= W.S=x—=32x92346 =29.55g  Ans
473 |

Qs. )

Sol: W(‘.:H, =5g

: T=50C=273+50=323K

P =740 mm of Hg

n Cs Hz = -5—

26

- PV=nRT :
2 40.0821x323

26

=5.2375lit
740/760 i
Q6. ;

Sol: Volume & pressure will remain  same as the bottle volume i is fixed & smce it is open it will be
at constant pressure,

n.T = constant

ny T =n¢Ty
n _ Tf 373
n, T ~.288

: nf :
Fractional removed = — x100
m

= 1=t |x100 = (I-—Z—SS-JXIOO 22.8%
n, 373

; Ans
Q7. B Snesee Sl
Sol: As no. of moles of ga.ses gemam same in the bubble
So LA LAY T
Tr o, T Y
3Ix V L] X V
273+ 5). “QT zs)
= 29§><31\}i”
BB |
. ¥
im}’ ~298x3’><ij':'1'|3 L =(298><3J r, =0.74cm
3 2IB=3 278

Ans
Q8. :
Sol: P= 10" mm of Hg
T=25C=298K
PV =nRT

| CENTRE : 606, 6th Fl oor,
RANCH Ph.: 0651 - 2562523, 7488587412, 9835508812

Hari om Tower, Circul ar Road, Ranchi
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HARIOM TOWER

=p¥
v
107

Do = T60 ___5378xip!

V RT 0.0821x298 :

. no. of molecules per volume = 3.23x 10" : Ans

Q9.
Sol: T=25C=298K
V =750 cc . :
P ol = 740 mm with Vapour press. of water = 24 mm
.. P water vapour + 'PN2'= P
24 + Py, = 740 mm
Py, =716 mm
PV =nRT
PV %x?SOxIO_] j
n=——=-——_______=(.0288
RT 0.0821x298K Atis.
Q10. i |
Sol: V=11it,P=1atm & T =25°C =298 K-
Pf=10" mm = matm :1.316x.1'0"7atfr'1
PV =nRT

=T
MR L G RO
RT  0.0821x298 i

Ql1.
~ Sol: V=1mm’=10"m’=10"1it
: : -

P =10"° mm of Hg -.-”]0

atm
760
T=25"C=208'K
-6 -6
natlo XD i
RT 760x0.0821x298 .
-. no. of molecules = 3.24x 10’ Ans

Qi2.
Sel: Wt of empty vessel =38.734 ¢
Wt. of filled vessel =39.3135 g
. Wt of gas filled = 39.3135 - 38.734 =0.5795 ¢
Volume of bulb = 500 w = 5x 107" lit
T =24°C=(273 +24) K =297 K

RANCH CENTRE : 606, 6th Floor, Hariom Tower,

Ph.: 0651 - 2562523, 7488587412,

». No. of molecules = n. Na= 5.38x107x6.023x 10® =3.24x10"*  Ans

Circul ar Road, Ranchi
0835508812
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JARIOM TOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

Effcctive mass of 1 mole of air = Mol. wt of air
By, PV =nRT

1x5x%10 ' =m—g—><0.082}x297
M.W

M. W, = 0.5795x0.0821x 297
0.5
0.5795x0.0821x297 _ 28.26g

0.5 Ans
Q13. '
Sol: Astemp. & volume remained same. Volume will remain same as the volume of vessel it
It won’t change.

Q14.
Sol: W=1293¢g

V=1lit,aaNTP.
s R
224 224 MW,

> MW., =29¢g

no. of moles =

1
ForV=1lit W=1lg =n,, =—

29

P=T72cmof Hg =Eatm

76
PV =nRT
22- x1
T= 76 v 72x29 23346
0.0821x— 76%0.0821
29

Qis.
Sol: M.W8fHydrocarbon = 2.47x M. W.,;; =2.47x32=79.04 g Ans
Qlﬁ- ! Y b Y

Sol: W, =370g P;=30atm T, =298 K
M = 1 atm, T¢=273 + 76= 348 K.
Since volume is constant

0
Vagi——r=constant = “‘—T‘:n' .

pioap

370 W,

%298 —2x348

32 s 3 : :M:](),ssg
30 1 ' 30x348

- So wt removed =370 - 10.6=3594 g Ans

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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Q17.
Sol: d=228g/1it, T=300K,P=1 atm
PM =dRT
e 2.28x0.0821x300 ~5615a
In compound =
Elements % by wt Yobywt )5/ >
MW Xxmin
C 85.7 85.7 _ 714 7.14 _
. s 12 7.14
: Lo SE
1 7.14

~. Empirical formula= CH,
Empirical wt= 14
Mol wt = 56
Mol.wt 56
n= = —= 4
emp.wt 14

*» Molecular formula = (empirical formula)s = (CHy)s = C4Hy  Ans

Q18.
Sol: V=1x10lit
T=268K &P =2x107 atm

Let w is the wt of He required inflating the balloon

w : 4
PV=—RT = S o @ o
He s ot P

2x107%10° = X «0.0821%268 = w=
QU - Ry
LR L,
Sol: ng, = e =%l e, = -2—4 -0.05
Ny, +Ne, =0.15
V=41it, T =273 +27 =300 K.
=PV =nRT
nRT _ 0.15x0.0821x300

4

=i =0.924atm

Q20.
Sol: T =100"C =373 K, P=1 atm, d = 0.005970 g / cc

RANCH CENTRE : 606, 6th Floor, Hariom Tower,

2x10° x4
o 4 0.0821x268

Ans

=36.36g

Circul ar

‘Ans

Ph.: 0651 - 2562523, 7488587412, 9835508812

Road, Ranchi
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T=0'C=213K
= _0.174 B 365
;] 2 .! ‘)8
151 o
P L 0.174 0.0821x273 _ ) oo
: Vv 2 2.83
. .RT :
b, = ng, = I..365 @ 0.0821x273 _ 0.386atm
: % /28 2.83

Pmml = PN: + PH: == 1-0?5 atm
Py, my 0688

o =0.639  Ans
Planlul 'nlol.al I ‘075
Q24.
Sol: V = 100cm? = 0.1lit
t=32.5sec
Ve, = 60cm’
Rateof diffusionof NH; | M
Rateof diffusionof N, My,
V.\'H,“NH_; i l o /328 10/2 S ’
g VN_. ;rtN: /
5
N = 32.5%60 2—8- =25sec
Q25.
Sol: A: / :> ~25 Mx =L
\ MY 25 Adis
Q26. _
f :
Sol: —C-'-L_z Ve ~—_4:>M =64g
' Mea, Ans
Q27.
Sol: Vi, = L121it
Vp, =1.121it

1.12 it
Hp

<

1.12 lit
12

RANCHI CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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112 :
= = — T e ‘]:, i
Lecorierind i abriani.
2
n!,:l‘l"=—::>wn =—x4=020
£ 2 20 S0 S
W, = 0.05g

. wtof Ha diffused = (0.1 = 0.05) = 0.05 g

Wi,
B L [Mw,,
fo, - Vo, Mw,,
tp,

0l05=\j}:=\/§ (v ty, =tp)
5 9 2 ]

W,

0.05
W, =——=0.035
i g
. Weight of Hy in 2" bulb = 0.05 g
Weight of D; in 2" bulb = 0.035 g

o % of Hz s ) 003)855

x100 = 58.4%
. Ans

0.035 -

% of Dy = -~ x100 = 41.6% Ans

Q8.

Sol: n% of Hz = 0%
0% of Da = 20% b ;
Attemp. =25°C =298 K, P = 1 atm, A = 0.20 mm’

PH: = XH; ’ Pmtll =0.8 atm - -
Py, #Kp,, P = 0.2 atm
; I‘H‘ - -PH‘;.: M-Dz. it) 08\]1
U, B, My, 0212
n, effused ;
T T 42 =5.656:1 Ans
n,, effused
Q29.
Sol:* White fumes will form when NH; reacts with HCI to form NH.CI.
= P Y
e +——NH3
Hel :
<+ 200 ey ——»

Let x cm is the distance covered by HCI, then in the same duration of time NH1 will cover

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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(200-x) cm.

: dr-[u i JMNIL i X 17

=().68

= szfuslonrateH Mo, 2 3 |
.-letusu)nratco \/MH _"1, F_lzl Ans e

S Ay, V M, 200—x : 36.5
X =136.5-0.68 x
136.5
=X =22 81 245 em
.68 . Ans
Q30. :
V, 3 Dy,
Sol: —x= = Z(at cant tot:
Vo, 1 “n {a cant total P& T)
fuy Xy, =EH_: - 3
Poic X %
Q31.

Sel:
ol v :
(J

/‘rr_.

A";q".v‘oz = V(:|2; t“z = 3600 Sec, tL‘l, =

Lo 71

L N32

Q32.
Sol:- Rateof diffusion of PUF,  [Mw B,
Rateof dltfusmn of 238t_,!F Mow *UF,

—36001/? 5362sec ’
32 &l Ans

" ‘/238_+1’9x'6 =
235+19%x6
Q33.
Sol: 30, =— 20,
Initially | 0
_Atreac-" 1-3x 2x
Total moles now = [-x
S Mw.= 22
1-x

RANCH CENTRE : 606, 6th Floor,

349

Hari om Tower ,

352
=+1.0086 =1.0043:1

Circul ar

Ans

Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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098 = Jvl-x

1-x = 0.96

=Lx=0.04

. Mole % of ozone = -2— 100=wx100 8.25%
I-x 0.96

. Volume% = mole% = 8.25% Ans
Q34.

Sol: Rate of diffusion of Oy= 20001200 2390

T
Rate of diffusion of gas x = MO—O = -5:%,-
500
h_ Mx = Mx
Ry, VM, 500 \/ 32
Loy 5 E—’E :& =248 = - Mx=793g.  Ans

47 \32 32

Q35.
Sol:- Let M.W. of unknown gas is x
Then M.W. of the mixture of (10% O» & 90% unknown gas)
% IOxM,w(,: +90x M.w _32+9x

100 10

= Rateof diffusionof mix ~ [M,,
Rateof diffusionof O, | M

Under the same con_dilion, same volume of mix & O will be present.

mix

A
Vv t. 86 Y¥32+49x
to,
0.76 = ar = 32+ 9x _}3.9"-_—4')0 75
32+9x 0.76
9x = 388.75
X=432¢g Ans
Q36.
Sol: At constant Pressure, volume ratio = molar ratio
e | R

—_— =)

n 100 10

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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23b8lap)n | MIEh
n, RT
4x107° x9.8xh

2.30310g(0.8)=~— _ :
: 8.314x293  Solving, we have h= 13869 m; Ans
Q37.
Sol: d=0.00009 / cc = 0.0000g g / 10> lit = 0. 09g;1n
P =760 mm of Hg

T=273K
=~ PM=dRT
M _d
RE =P
V. = 3RT & 3)(8'311}(2?3=1838m.’s e
M I1x107 kg
Q38.
Sel: V= 11it

no . of H; molecules = 1.03x10%
Pressure = 760 mm of Hg = | atm

PV =nRT
latmx ] 1it 9 i
23
7=V L{_}_g_x_l_[)_“ 0.0821 -—M—?l 225K
nR 6.023x10° 6.023
Average squared speed ms speed \/3RT =J3xi'3 11‘:';3:(['225 =94247m/s Ans
* g

Q39‘ : : ..-‘-29\-5; $=
Sol: Escagg: velomty from ear:h surface = /2gR

—-szg §x6 37x10" =11.17x10°m/s

Rms speed ofhydro;,enw 1/%1: =11.17x10*m/s

-3 3
.-.,/M:n.nxm = 2XB3XT _ |, 4 7689%10°
2x10°7 2x10

4 =
:>T2124.?68x10 x2x10 =100.2K ket

3x8.314
Q40.

3RT, : 3RT,
Sol: Rms speed of Hy= ——= & Rmsspeed of ;= [— &%

1, 0,

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi

Ph.: 0651 - 2562523, 7488587412, 9835508812
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23030 2 |- 8D

n, RT

=)
2303 lg R =~ 1210 298xh
. $3145208  Soiving vichle N IHED & Acs

Q37.
Sol: d= 000009/cc—-00000ggf10 Ilt*OOQg/llt
P =760 mm of Hg

T=273K
. PM =dRT
M_d
Ry=P
T 3RT < 3)(8'31‘?273:1838111?5 e
M 1x10" kg
Q38.
Sol: V= 11it

noe . of H; molecules = 1.03x10%
Pressure = 760 mm of Hg = | atm 2

PV =nRT
latmx11it b
_PV s | '
L{_)‘}_ﬂo_n_ 0.0821 = _I.MQS,Z_I =71.225K

" nR 6. 023x 10 6.023

Average squared speed ms. speed \/3RT = 3x8'314:?1'225 =942.47m/s Ans
_ 2x10”Kg
Q39. Yo,

Sol: Escam veicsc;ty ﬁomearth surface = ,/2gR

-J2><9 §x63?x10“ =11.17x10°m/s

Rms speed:ofhydrogenﬂ' J%I =11.17x10°m/s

s L s NPT e
2x10™ 2x10

4 -3 *
:>T:l24.768x10 x2x10 ~1002 K A
3x8.314
QA40.

3RT, 3RT,.
e & Rms speed of Oy = [—=

1, @

Sol: Rms speed of Hy=

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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—

, 3RT, 3RT;
A/q, o
M, "lu_.

3RT,, 3Rx273

2x107 ~32x107 ¢

2

T, =—x273=17K
32

Q41.

RT
Sol: Rms speed of 0> at 15°C= \/3M- =J

Q42.
Sol: PV =nRT

= ~RT
v

at NTP {

Lo

T =273K
P =latm

L (¢)=17-273=-256"C Ans

3x8.314x (273 +15)

- =473.8 m/s Ans
32107
: ; R 314x273 .
Rms speed of NH; at NTP = BE J3x8 . x-‘ =672.8m/s Ans: "
: M 17x10™ : .
3RT INRRNTZTI e ey
R : fCH, at 500°C = '=\j =1097.73m/s "Ans
g o < i = M 16x107 -, & 7:""’-;. hag
-——énRT

K.E. of gases = -?:-PV

K.E.

Q43.

Sel: V

ki

. R .
M %s

Let at temp TKel%anmps of CO is double to that at T = 0°C = 273K, then -

i ok 23,_‘_»
2RT ., [2xRx273"

M

':'M

T=4x273=1092K

T=2819C

Q44.

Ans

Sol: Average square speed =

3RT

M

FOI‘N)'—‘l AR1

> yagx10?

RANCHI CENTRE :

Ph. :

606, 6th Floor, Hariom Tower, G rcular Road, Ranchi

0651 -

2562523, 7488587412, 9835508812
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For He at 300 K, Av, square speed = ’3Rx3£)‘0
: 4x107™
Ala, J 3RT __ JSRXSO})
28x10™ 4x10°

;s ’;""2 =2100K Ans

Q45.

Sol: K.E. of gaseous molecules = %nRT

For Avogadro number of gaseous molecule, n= 1
. K.E of gaseous molecules per Avogadro’s no. of molecule~
3 3

=Rl zEx8.314x2?3=3.4x;g’_joﬁle
=34x10"ergs Ans
Q6.

Sol: Average K.E/mole = %x8.3 14x300=3.74x10"Joule Ans

=3.74x 10" ergs. - Ans
= M— =892caloric Ans
4.2

Q47.

Sol: Sp. heat at constant volume = 0.075 cal / g-degree
C, =0.075cal/g"cx40g/mole=3cal/mol”c

R
—_—
Y-1
R 2 2
——=33Y-1=2 =Y=Z41=3 =167 = monoatomic gas.
Y-1:= 3 3 A :
Q48.
Sol: T=627°C=627+273=900K
P=1atm
W =1 lit
e ; initia 94 i
[nitially no. of moles = M—t Wtremain conserved) = B 0.01175
Molwtof SO, 80
DECY, m————p - ICOY -+ O
Initially  0.01175 = 0 5l
Ateg-" 0.01175 -2x 2x X 1

. Total no. of moles at equation = 0.01175 + x

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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For He at 300 K, Av, square speed = 3R x 32’0
& . 4x10 -
Alq, \/ L5 :J3RX320

28x10°  \ 4x10°~

28:'\02 =2100K Ans

T:

Q45.
Sol: K.E. of gaseous molecules = %nRT

For Avogadro number of gaseous molecule, n = 1
. K.E of gaseous molecules per Avogadro’s no. of molecule

=2RT =3x8314x273=3.4x 10’ joule
2 2 S :_&:.: ;
=3.4x10""ergs  Ans

Q46.
Sol: Average K.E/mole = %x8,314x300=3.74x10§1¢u1c " Ans

=3.74x 10" ergs. - Ans

S
'_—mﬁi::‘lg\—_:t?%caloﬂc Ans

Q47.
Sol: Sp. heat at constant volume = 0.075 cal / g-degree
C, =0.075cal/g"cx40g/ mole=3cal/mol"c

R —_—
Y-1
R 2 2 :
——=3=3Y-l=2 =Y==241=3 =1.67 = monoatomic gas.
V-1, 3 s .
Q48.
Sol: T=627°C=627+273=900K
P=1 atin
We=11it
initial Wt 0.94

Initially no. of moles = (.. Wtremain conserved) = = 0.01175

2SOy =% 7830, + 0, _.

Initially  0.01175 B 0 |
Ateg-" 0.01175 -2x 2x X

~. Total no. of moles at equation = 0.01175 + x

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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HARIOM TOWER NEWTON CLASSES
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- No.of molesat T=900K & P =1 atm
= Volame o7 iy
~ molarvolume 0.0821x900lit
1

=0.0135

- 0.01175 +x=0.0135
X =1.78x10"
2% . 2x1.78x107°
P = xl=
t0.01175+x 0.01353
-3
e 0.01175-2x  819x10° .
Y 0.01175+x  0.01358
Po, = Py = (Pso, + Py, ) = 1-0.266 + 0.60 = 0.1286 atm Ans
Q49.
Sol: N,0,4=—=2NO,
Initially 1 . -~ 0 '
Ateg-® 1-x 2x
total molesateq-"=1 —x +2x=1+x
" 65.6

=(.266 atm Ans

Alq, degree of dissociation = 65.6 x1=0.656

». Total no. of moles at eg-" = 1 +09$656 = 1.656
‘Wt at eq-" = wt initially = 92 g

: Wteq—h 152
M I' + (e ”b = e A
ol. wt (eq-") no.of moleateq—" 1.656

Mol. wt eq-" = 55. 5&& Ans
Q50. T
Sol:

P
' (ViR)
V=

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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HARIOM TOWER NEWTON CLASSES
JEE ( MAIN & ADV.)), MEDICAL + BOARD

For T to be max. LI—T- =
' dav

7 - -
=—~—[P,+2 s V- = V. 3=0

dv nR | V=V, Vv

o B=Po e _p = DVizRV,-RV 4RV, PV,~-RV,
VJ"'Vz l V|‘"V: (V1_V:}

voBV:-PV, _2x4-10x15 '

2(P -P,) 2(2-10)
Tiax  for 1 mole, n =1
y T i 2x8.8?5+(ﬂ]x(8.8?5)2— 2 x15%8.875
R 15-4 15-4

=1 i795 +(:§Jx78.7656—-(—_§)x[33.125
R 1 1

=8.875

- Li.7s +96.82+(=57.28)) = —x57.286 = 21250 _ 697 76K
R R 5 0.0821 Ans
Q51.
Sel: Wi, =7¢g
e
B
P=100atm & T =27"C = 300 K )
a = 1.39 aum lit’ mol¢™®, b=0.391 lit mol"
From Real gas equation
(P+?'\-:’T](v-nb)z nRT
2N
e A N
100+~ (ZA} [vn 0394 )= L 0.0821x300= 6.1575
e e 4 ) 4
[100+M](V—0.0985):6A1575
Solving : V = 0.0588 lit = 58.8 mL Ans
Qs2.

Sol: b=4.2x10"lit / mole™
4N, —:-rrr"“ =4.2x107 x10°cm’

};Hr’Nﬁ =42cm’ = 42x3

= ! . ~-24 3
el 0 16x10%an

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
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r=1608x10"cm

. Distance between two molecules = 2r=3.2176x 10%cm  Ans
Q53.

2
Sol: (P + ﬂ)( V -nb)=nRT
=

(: 5+ 6’7!:)’;3" ](1 0-3x0.0564) =3x0.0821xT

(15+0.6039)10-0.1692) = 0.2463T

153.398 = 0.2463 T

o 153398
0.2463

=622.813K  Ans

Q54.
Sol: NH,NO,(s)—N,(g)+2H,0(g)
255¢g
_2_22 = 0.0398 moles
64
T=26"C=273+26=299K
P =745 mm of Hg = Eatm
760

Moles of N produced = moles of NH4NO; taken = 0.0398 moles
PV =nRT
V= 0'0398:4{;0821 2D T x% ~0.9966lit  Ans
A(}{}
Q55.

Sol: V= ,FJEI b
Y\ M

() AsT i'ncrc:a_ses, Vims IRCTCASES.
(i1) Volume doesn’t effect the volume of the sample. '
(i11) No effect, because temperature of the molecules doesn’t change.
Q56. :
Sol: Allowable Ni(CO)4 = 1 part in 10" part of air =1 volume in 10” volume of air
Volunie of laboratory = 110m*x2.7 = 2.97x10°m’ =2.97x10" lit

Sy 1 :
.. So allowable volume of Ni(CO)4 molecules = WK 2.97x10° =2.97x10"

T=24C=Q73 =24 K =297K

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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P =1 atm
PV =nRT
1%x2.97x10" =nx0.0821x297
5 ~4
n= :9——{1(-!}—-=(l.l?.2>-<10'4
24384

o Wtof Ni{CO); = 0.122x 107 (58.7 + 4x 28)
=0.122x 10*%x170.7 = 20.825x10g  Ans

Q57.
Sol: molar volume = 10.1 lit

at P = 745 mm of Hg

&T=-138"C=(273 - 138)K = 235K

For ideal gas, molar volume = LIRS =11.3lt

: ?47
760
# Given molar volume

~. So the gas doesn’t behave ideally.
Q58.
Sol:

Elements % by mass % by mass

¥ ek IR S, T
ALno
; 46.2 %,
s g =3.85 ;
12
N 53.8 538
) =384 I
14

Empirical formula of cyanogens — CN

RANCHI

Empirical weight =12+ 14=26 ¢
At, T=25C =298 K,

P2750 mm of Hg = —o0 = latm
i 760

W=1g, .
& V=10.476 lit
2 PV =nRT
PV =ERT N WRT _ 1x0.0821x298 -5

he A 730 0476

760

o Mol.wt=Emp. Wt. xn

52=26xn = n=2
.. Molecular formula of cynogen = (CN). = C:N;, Ans
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P =1 atm
PV =nRT
1%x2.97x10* =nx0.0821x297
o -4
n= ﬂ-zO.l.’ZZxIO“
24.384

- Wtof Ni(CO), = 0.122x 107 (58.7 + 4x 28)
=0.122x10"x170.7 = 20.825x10"g Ans
Qs7.
Sol: molar volume = 10.1 it
at P = 745 mm of Hg
& T=-138"C=(273 - 138)K =235K

For ideal gas, molar volume = L1 9-(%25@ =11.3lit

760 |
# Given molar volume

.. So the gas doesn’t behave ideally.

Q58.
Sol:
Elements % by mass %by mass
Loymass x| Yasa
ALno
C 46.2 6.2
| 302 2185 ’
12
N 53.8 3
. 258 =3.84 [
14

Empirical formula of cyanogens — CN
Empirical weight = 12 + 14 =26 ¢
At, T=25°C =298 K,

P'= 750 mm of Hg = 20 latm
=5 760
W=1g, -

& V=10.476 lit
.. PV =nRT
PV =—W—RT b WRT  1x0.0821x298 =5

M B 50, 047

760

. Mol.wt=Emp. Wt. xn

52=26xn =>n=2
.. Molecular formula of cynogen = (CN)» = CaN; Ans
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RT nR2Ti -
4. Ans - (c V.=P———- V. = = 4Vi
¢ iz, . S
Q5. Ans-(b) V= T
UL e e

V. T 2lit- 23K’

Q6. Ans -(d) Since no. of molecules/ moles are independent from identity of the gas.
Soif 1 lit has N no. of molecules.

AL 4N
Q7. Ans ~(a) d, =3d,
M, =2M,
M, =a Rl ~omome 0
ORT B G o 2)
1y =@ xMx_dx
P, M, d,

I
Q8. Ans -(a) Va\/%

Alq, X, =4X,atsameT

| T
Lo
M, M,

M, =T6M, =oda_ L
AT MG 16
Q9. Ans -(a) Mol mass =2xV.d. =2x11.2=224¢
22.4

- noofmoles in22.4 g= = =

o Volume at NTP=1x2241it=2241it Ans
QIO.Ans%c)nO::3%§2:l

)
n —J*IJ
1, 2 :

Bt = o, F g, = 2.5

total volume occupied = 2.5» 22 4 lit = 56 it
Q11. Ans no. of moles remain same

Woo Wo W M,
- = ==

Mb(}, Mm W \ -k M\ 5 "

Ans

O e
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Q12. Ans-(c) Atconstant V, P = n

.. if no. of moles is halved then pressure will also reduce to % A

Q13. Ans -(d) 1‘-_\:;”, Letna=3x = ng=5x
nl! 3
Pa+Pp o (na+ng) & Pg o ng

P.\+P|| =n\+nu =§_x_

Py n, 5x
- = B = PB=5atm
BB -5
“L‘IL Wt'H, / Mt'u, Mn 32 S
Q14. Ans -(a) = = Wo, = M., 16 =2:1
- Mn;

(Given wey,, =w, )

x(!. oy
3
Po. 1
=X, ==
Pml.ui 3
Q15. Ans -(¢) _
3= 2d, P,M, =d RT
I
M, :EMU Py M, =anT
PAM,_4ds
P, M, d

=

H

. 1x600x0.5%800 _ 600+ 400
2 2

I R T i
|

Q16. Ans -(d) Pf = = 500 mm

= Lt Ma o004
P, d, M, :
PV
v,

PV,
vV,

ol

-

A

Ty

M, VP, P, 16
Q18. Ans -(a) CO; & N,O have same molar mass.

I m ’
Q19. Ans -(a) e o %
fo, Mo,

——4 =>m, =-—=—
m, " =3 2""

Q20. Ans -(a) H», O, N, & He, that gas will be reinflated which will be of least Mol

Q17. Ans -(a)

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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Q2L Aiie by ot My

(forequal not) = =
Ny, CH, 16 8
N, 8 e t *‘§"'X
Ngy, |1 B g

P
e o

O | oo

Q22. Ans -(¢) Sp.gravity = dun o e
witer g f !it
Also for gas CCly, PM = dRT
1x54=dx0.0821x273 d= Ll 6.875g/lit
1224
- Sp. gravity = dg, = 6.875 g / lit
Q23. Ans-(¢c) T=27K

P=1.5bar= 1.5 atm
Vs = 1% 10* emi/s

3RT

M

If T is increased 3 times, Vi, = \/3_v = 3.*]04‘3” /s

V. (3 a3 [@ S
Q24. Ans (a) = = /_/: [3x = |22 _ 1775 = 1085 : |
\:n_u \f/{'ﬁ V 8 8

Q25. Ans -(a) Ti =27"C = 300K
T, =927"C,1200K
ssinceV x T

S ot o
V. VT V300

Vi =2x03m/s=0.6m/s Ans

Ry o e
Q26. Ans {a) -. ol

Q27. Ans «(b) T =400K

mis

=ZRT
)

T, =800K

. K.E. is increased by two times.. K.E» T,
Q28. Ans~(a) T;=-123C = 150K

Ty=27'C =300 K
_K.E,fzg‘_I{_:}:}i_nr 300 =
KEt -n T X n 150 TR
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Q21.

Q22.

Q23.

M . ;
T (forequa]not}:%'

H, CH,

0O | —

1y,

= =

e
I n _QWXH:

total

"By =X, B Ans

total

O | oe

:X :i:
2 Pm

Ans ~(¢) Sp.gravity = G ~ i—'l_
wialer g‘!‘llt
Also for gas CCly, PM = clRT
1x54=dx0.0821x273 d= zl? = 6.8752/lit
. Sp. gravity = d, = 6.875 g/ lit
Ans-(c) T=27K
P=1.5bar= 1.5 atm
Vims = 1x 10% em/s

- 3RE
T M
[£ T is increased 3 times, Vo, = V3.v._ = 3x10%em
1><2 14 |I 42 e
Q24. Ans (a) — 8/ \/ — =~/1.1775 = 1.085: |
Q25. Ans -(a) Ti=2 7“{ =300K '
T, =927"C,1200K
“sinceV « J_
/170
300
1—2><0.3nms:().(:nm.fs Ans
s R R D
Q26. Ans ~(a) . . mole =5 RT
Q27. Ans -(b) T, = 400K
T, =800K
. K.E. 1s increased by two times.. K.E» T.
Q28. Ans ~(a) T;=-123C = 150K
Tr=27"C =300 K
-K'E'F:ELL 2_;{_&._3(}0:> =
KBt n T x onin
RANCHI CENTRE : 606, 6th Floor, Hariom Tower, G rcul ar Road, Ranchi
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Q29. Ans -(b) K.E. is independent from mass K.E = %nRT

Q30. Ans -(a) K.E. of gas molecules = w3—1('1" = g—x—-i'g—]iqxﬂ?; =566x107"" 1
- 2 2 6.023x10°

Q31. Ans -(a) Again because K.E is independent from mass.

Q32. Ans -(d) K.E. only depend as temperature not on identity.

Q33. Ans ~(b) n,C, +n,Cv, +n,Cv, =(n, +n, +n,)Cv.

1.%R+I§R+].3R:(I+I+I)Cv

th

R
_AQ= -'2- RAT = ZR(for AT =1"C).

LS

~ AKE.for AT = lz% R Pologalen s

Q35. Ans -(c):- gas can be liquefied easily if intermolecular forces are higher & it will happen if
value of a is larger.
Order of a
NH,>CH,>N, >0,

. NHj can be liquefied more easily.
Q36. Ans ~(b) (1+1) €, = 1.C,, +1.C,, = %R+§R-= 4R
Cy=2R =4 Cal

. .
Q37. Ans -(d) - Av. Translational K.E= EKT. Proportional to temp.

3R x50 IR x 800
38. Ans -(¢) V, =" =V = f—
Q ( } s H, 7 % 10-3 mis 0, 32 x1 0_3 :
V ;

v =N — ms b, =}

s H rins i,

s Oy

Q39. Ans -(b) £ = |. For ideal gas

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
Ph.: 0651 - 2562523, 7488587412, 9835508812
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3 o

nRT
I
Q40. Ans - (b} \f N \F J16 = 4——:>to =4xt,,

So, the time taken by O; for chffusmn of same amount as thal of O 1s 4 times greater.
o.5x4 =20sec

OAL AnSal) Ponl— = Bt
P
N.Oy =* 2NO»
Initially: 1 0
Finally: 1-0.2 0.4
P, 1.2x600

L= =724atm; totalmoles=1.2
1 1x300

Q42. Ans -(b) Atomspheric pressure = 10,000% 9.8 = 9.8x 10° N/mL =1x10% kPa
1x224 224

O, A ) B

RT 00821x273 224

Q44. Ans -(b)
PM =dRT = £=£ 25'2_8(,=__L
e L _ 0.0821x273
M=64.06g
3RT
45. Ans~(d) .. V_ = |—
Q ns -(d) ™
Q46. Ans =(d) 76 x13. 6xg hxlxg .
h= 76x13.6cm= 1033 6cm
Q47. Ans -(c)
W) e
S[ope is max™ for i
. order of sfo;}e .
- 2
[ﬂ @J e .
P.>P,>P Ans v

Q48. Ans.-(a) 2H» + O;+== 2H,0
0.588 0302

RANCH CENTRE : 606, 6th Floor, Hariom Tower, Ci rcular Road, Ranchi -1
Ph.: 0651 - 2562523, 7488587412, 9835508812
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Clearly limiting reagent is H.

because required H; = 2x0.302 atm = 0.604 atm > given amount
Q49. Ans -(b) [(;I-J = +Ve, if T<Te

/53 bl
. T decreases as P decreases, so cooling occur
[(;E ] ==ve, ItT>T.
oF i

o, T increases as P decreases, so heating occur.

Q50. Ans -(d) From previous explanation

Q51. Ans-(a)and (d) - P

real + Pn'.d L i & Vn:al % Vn'ui = nb
v
Q52. Ans ~(¢) becauscat T=273 K, V

tvlar
atT=373K, V,

molar

=224 lit
= 30.6 lit

RANCH CENTRE : 606, 6th Floor, Hariom Tower, C rcul ar Road, Ranchi
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