Gaseous State ﬂ—

Bl Exercise-1 |

PART -1 : SUBJECTIVE QUESTIONS
A1 - | ; YA H® 999 (SUBJECTIVE QUESTIONS)

Section (A) : Ideal gas equation & gas laws

Tug (A) : ey ™ e i I e

Commit to memory :

Boyle’'slaw:  PiVi=P2V2 P1 & P2 are pressure of gas
Charles law : % = % V1 & V2 are Volume of gas
1 2
Gay-lussac’s law : R % T1 & T2 are Temperature of gas
1 2
Ideal Gas Equation : PV = nRT n = number of moles of gas
g I@H A 2
dfaer fFra| . PaVa = PaVe P I P2 19 BT qM &
ey o %:T—Z V13V, T &1 3maa &
1 2
N—rs g9 %:% T1dT, 9 &1 a9 &
1 2
et 9 FHIHRT : PV = nRT n=%49 & Al B FE

A-1. A gas occupies 100.0 mL at 50°C and 1 atm pressure. The gas is cooled at constant pressure so that
volume is reduced to 50.0 mL. What is the final temperature of the gas

50°C 99 3R 1 atm T[€ TR Udh 19 gRI BT -1 J-¥G9 100 mL B | g g9 R 19 &1 svsl fhar o
2 R 99T 3MId B9 81 50.0 mL 8 Sal ® | A9 &1 34f<aq a9 sia S|

Ans. -111.5°C
100 _ 50+273

Sol. Since P is constant, From Charles law, — = t=-111.5°C.
50 t+273

Sol.  wf% P frad, =red @1 FEE W, % = % —~  t=-1115°C.
+

A-2. A sample of gas at 27°C and 1.00 atm pressure occupies 2.50 L. What temperature is required to
adjust the pressure of that gas to 1.50 atm after it has been transferred to a 2.00 L container?
27°C 919 R AT 1.00 atm &@ WR TP I P FA1 2.50 flex e @l 2| S9 F91 Bl 2 dleR &
93§ 9”@ 1.50 atm & <6 DI FaRd &R W & oIy fha amas &= g ?

Ans.  Final temperature = 360, Increase in temperature is 60 K.

Ans. 3ffa® Ao = 360 K A9 H gfg = 60 K.

1x25 _ 15%x2.0

300 T

Sol.  3faRAT B FHHRT BT YT B W, 120265 = 1'5;2'0 = T =360K

Sol. Using equation of state, = T=360K

A-3.  Assuming the same pressure in each case, calculate the mass of hydrogen required to inflate a balloon
to a certain volume V at 127°C if 8 g helium is required to inflate the balloon to half the volume, 0.50 V,
at 27°C.

TS IRRfY § ¥ §@ 9Md g3 127°C dW W Teh JER & [AfRFd V ames a& WA & forg
AP BT b AR DI TUET B, AfE 27°C A0 W TR & 7Y A¥AF 0.50 V Bl W’4 & g 8

| AT a9 2 |
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Gaseous State ﬂ—

Ans.

Sol.

Sol.

A-4.5

Ans.

Sol.

Sol.

A-5.

Ans.
Sol.

Sol.

A-6.

69
W Rx400 S xRx300
Using equation of state, =4 =6g¢
Vv 0.5V
W Rx400 S xRx300
e FHIBRU BT IUAN BT WR, -2 =4 =6g

\Y, 0.5V

A quantity of an ideal gas is collected in a graduated tube over the mercury in a barometer type
arrangement. The volume of gas at 20°C is 50 ml and the level of mercury is 100 mm above the outside
of the mercury level. The atmospheric pressure is 750 mm. Volume of gas at STP is : (Take R = 0.083
It. atm/K/mole)

& IMENfhd <gd W 6 919 UHR B IRl § Th I7M&e I9 & A5 Bl 969 & SHuR Hefud (TH)
foam AT 81 20°C TR 1 &7 3MAAE 50 ml ® T ADY) BT WR dgd AG WR F 100 mm $HWR &l 2 |
IIAvSA &9 750 mm & A1 STP W I’ &1 Jas &1 8RM | (R = 0.083 It. atm/K/mole)

40.3 mL

750—100X 50
The number of moles of the gas = — 750 1000 -,0018 mol.
= x(20+273)
12
Hence volume at STP = 22400 x .0018 = 40.3mL
750-100 « 50
T & Arall @ wear = — 20 1000 - g 9018 Aret
Tk (20+273)

gy STP UR 3—¥d= = 22400 x .0018 =40.3mL

A quantity of hydrogen is confined in a chamber of constant volume. When the chamber is immersed in
a bath of melting ice, the pressure of the gas is 1000 torr. (a) What is the Celsius temperature when the
pressure manometer indicates an absolute pressure of 400 torr? (b) What pressure will be indicated
when the chamber in brought to 100°C ?

fAf¥ga omuas @ U= | Bssioid @ AfRed AEn SuRYd 8 | 519 ura @I Tferd 9% dTel dT9ar_ FHrST
U, § @ Sl &, 99 39 BT 19 1000 SR ¥, (@) 98 a9 °C § 97 BN 91§ EAM! 400 SR & IRAGE
guiial 87 (b) S U & A B 100°C dh, of O &, a9 fha+r g9 uefia grm 2

() t=—163.8°C, (b) P =1.37 x 108 torr

(a) At ice point, the pressure is 1000 torr.

Using Gay-Lussac's law, 1000 = 273 = t=-163.8°C
400 t+273

(b) Similarly, 10008 P =1.37 x 108 torr

100+ 273

(a) Tferd 9% AAE (273 k) WX, T 1000 €R & |
1000 273

N—@e 9 & gER, —— = ———— = t=-163.8°C
400 t+273

1000 _ 273

- P=1.37x103¢R
P 100+ 273

(b) S9! e,

An open vessel at 27°C is heated until (3/5)" of the air in it has been expelled. Assuming that the
volume of the vessel remain s constant. Find out.

(a) The temperature at which vessel was heated.

(b) Volume of the air (measured at 300 K) escaped out if vessel is heated to 900 K.

(c) The temperature at which half of the air escapes out.

27°C A WR TS el T Bl d9 db T [HAT ST 2, Sd IP DI $89d1 aig BT (3/5)dl 911 Freapiied 9
& SR, AT & TS BT I Id 91 I8 B, q9 T BT

(a) 98 99 5/ W) 9= W AT T

(b) afe ara ® 900 K d& ¥ fran W1y, a1y (300 K R AIfiG) &1 favaen Wit fsmifRea @1 e |
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Gaseous State ﬂ—

(c) g8 T RO wR, el 9y Frsh1iia 81 SRl & |

Ans. (a) 477°C, (b) 2/3, (c) 327°C

Sol. Since the vessel is open, the gas can escape out on heating. In this case we can imagine a imaginary
boundary to trace the final volume of the gas.
(a) Now in the given situation, 3/5th of the gas (by amount) has escaped which means only 2/5th of the
amount is occupying the complete volume of the open container.

And the Pressure is constant, -2 = 5 = 2n/5 _ 300 = T2=750 K.
n, T, n T,
(b) Similarly, :—2 = % = 1/3rd of the gas remained in the container. Hence, 2/3rd of the gas
1

escaped.
(c) Half of the gas will escape out by doubling the temperature. Hence, the final temperature = 600 K.

Sol. Hf¥ 9= gar 2, sHfelg ™ A W T Awifia g ol 21 39 kRl § T 3 aif emadd @
I & T U HIeafad aRYEMT A9 S Faba B |
(a) 39 @ 18 Rafa # 19 o1 3/5th w1 =p1aa 8Ian &, SR 2/5th W (A3 # ) 9RT SMIa oRal ¢ |
T, 2n/5 _ 300
=4 28 =

e fra g, o= T2= 750 K.
n, P n T,
(b) T E W, = :%:>1/3rdﬁvmazﬁw%svm,2/3rdﬁvﬁw&maﬁwﬁ%|

(c) ATUEH SR $RA R Il 9 p1iaa 81 SRl &, SAforg &ifc™ a1 = 600 K B |

A-7. A gas cylinder contains 320 g oxygen gas at 24.6 atm pressure and 27°C. What mass of oxygen would
escape if first the cylinder were heated to 133°C and then the valve were held open until the gas
pressure was 1.00 atm, the temperature being maintained at 133°C ? (R = 0.0821 L. atm/K/mole)
27°C A9 QAT 24.6 atm &€ W TH Jo-IHR a5 320 UM Ao 39 I@dl 8 | 919 9 &1 133°C d™

de T fHar WU, 9of died Wil WA Sid ddb Pl A9 <9 1.00 atm & B WY, d9 59 gRRefa #
Mo @1 fha wR fswiiRig & Sgm? @™ 133°C R FJaRerd @ o g1 (R = 0.0821 L.

atm/K/mole)
Ans. 310.4 g escaped. (310.4 U9 pHIRA)

Sol. Uil [l 10x300 _ n, x400
P P, 24.6 1
nz=0.3
Mass of oxygen left =0.3 x 32=9¢
Mass of oxygen escaped = 320 — 9.6 = 310.4 g.
Sol. TR, T, 10x300 _ n, x400
! P, 24.6 1
nz = 0.3

1 g3 JfTRilST B YR = 0.3 x 32 = 9 UM
SfeRfTST &1 fsp1iid ¥R = 320 — 9.6 = 310.4 9.

Section (B) : Daltons law of partial pressures
@ug (B) : Slecd $1 i@ <9 &1 99

Commit to memory :
_ (n +n,+n,)RT
\'

Daltons law : Prota = P1 + P2 + P3

P1= nRT ; P2= nRT ;P2 = nRT P1, P2 & Ps are partial pressure of gases
\' \ \%
Protar = Total pressure of Gaseous mixture
1§ IG IRy §e ¢
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Gaseous State ﬂ—

= (y+n, +0,)RT

\"
plzg;pZ:”ST p_@ P:, P, 9 P; 41 & afif¥ie a9 &
Paa = 10T {5101 ®1 | T4

ﬁﬁmﬁ'ﬂ'ﬂ:P _=P1+P2+P3

B-1. A mixture of gases at 760 torr contains 55.0% nitrogen, 25.0% oxygen and 20.0% carbon dioxide by
mole. What is the partial pressure of each gas in torr ?
T% 9 3391 760 SR S W HIA BT 55.0% TSSO, 25.0% SiTR{TSH, 20.0% HTH- ST33ifriss ¥l © |

TP N BT SR # IMifd g9 w2 2
Ans. B, =418torr, P, =190 torr, P, =152 torr, total pressure = 760.
Ans. P, =418%TR, P, =190¢CR, P, =152¢R, §l a€ = 760.
Sol. Let total moles of gas mixture be 100.

W%Wfﬁwiﬁ?ﬁaﬁrﬂmO%I
55
L

[ 02] % Pr = % x 760 = 190 torr.

Peo, = (760 — 418 — 190) = 152 torr.

B-2.  What will be pressure exerted by a mixture of 3.2 g of methane and 4.4 g of carbon dioxide contained in
a 9 dm? flask at 27°C ?
Ifg 27°C WX 9 dm?® aTRal dTel TR # 3.2 UM AT Tl 4.4 U9 CO, &I 3101 &1 @ SHABI I1§ R
BTT?

Ans. 8.32 x 10* Pa.

Sol. Molar mass of methane (CH4) =12 + 4 x 1 = 16 g mol~*

Mass of carbon dioxide (COz2) = 12 + 2 x 16 = 44 g mol-!

Moles of CHa = 22 = 0.2 : Moles of CO2 = 2% =01
16 44

nRT 0.2xRxT _ 0.2x8.314 x300

pCHs= ™0 = = &
V V 9x10
= 0.554 x 10° Nm—2 = 5.54 10 Pa
41
pCO2 = nRT _ 0.1 molx8.314 imc;l K™ x300K — 277 % 10% Pa
Vv 9x10

Total pressure of mixture = pCH4 + pCO:2 = (5.54 + 2.77)10* + Pa = 8.32 x 10* Pa.
Sol. #Y9 & HIeR GIAM (CHs) =12 + 4 x 1 = 16 I AL

HTEA SRIATRAGE B AleR GAHM (CO2) = 12 + 2 x 16 = 44 U AL
CH4H\3H‘IH-E-02 cozzféqﬁrvr_—_m

NRT _ 0.2xRxT _ 0.2x8.314 x300

CHs= 50 = =
PEe= Y 9x10°
= 0.554 x 10° Nm~2 = 5.54 10* Pa
4,1
pCO; = nii/T _ 01 molx831410€3mo3l K™ x300K _ 277 % 10% Pa
X

8701 @1 el I = pCH4 + pCO2 = (5.54 + 2.77)10% + Pa = 8.32 x 10* Pa.

B-3.  Oxygen and cyclopropane at partial pressures of 570 torr and 170 torr respectively are mixed in a gas
cylinder. What is the ratio of the number of moles of cyclopropane to the number of moles of oxygen?
SIS T |Igal UIUF Pl 37 S19 HA: 570 SR T 170 SR W & 19 Ryeivse | i3 e

SITAT 2, AISdal Urue q Sffediora & Arell & Sl & uTd 91 8 P
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Gaseous State ﬂ—

Ans.

Sol.

B-4.x

Ans.
Sol.

B-5.w

Ans.
Sol.

170 _ 030
570

No, Po,

P

cyclopropane

n

cyclopropane
At the top of a mountain the thermometer reads —23°C and the barometer reads 700 mm Hg. At the
bottom of the mountain the temperature is 27°C and the pressure is 750 mm Hg. Compare the density

of the air at the top with that at the bottom.
U&H U6 @ Y R, AMAMT &1 9I8aid —23°C § A1 SEFdl &1 giedid 700 mm Hg § | U8T$ & da W

Y 27°C T1 &9 750 mm Hg § | U8Ts & Y W IR 91 9 W a1 & o9cd DI ol BIoIg |

112:1
g= PM
RT

A container holds 22.4 litre of a gas at 1 atmospheric pressure and at 0°C. The gas consists of a
mixture of argon, oxygen and sulphur dioxide in which :

(a) Partial pressure of SO2 = (Partial pressure O2) + (Partial pressure of Ar)

(b) Partial pressure of Oz = 2 x partial pressure of Ar

Calculate the density of the gas mixture under these conditions.

0°C 99 @ 1 JigAvsceiid S WR UdH UF 22.4 <fiex 9 IGA ©| U H IIFME, Sifadiio der

AP RSgARITSS Tal BT 38107 @1 ren € | o,

(@) SO, &1 AMR® &M@ = O BT AMADH TG + Ar BT NH <19
(b) Oz 1 3TR® TG = 2 x Ar & JARH I

39 aRRfcl § 19 s & g9 @) o difor ?

2.201 g/L

Let moles of Ar = x

Moles of O2 =y

Moles of SO2=1— (x +y)

Total moles of mixture = AN
0.08 x 273
l1-(x+y)=y+x=>1=2x+2y
y=2xX 1=2x+ 4x
1
X==
6
y= =
3
L0+ x32+ x4
Mmix = 8 131 12 =49.33
6 3 2
f:pMmiX _ 1x49.383 =229/

RT  0.0821x273
AT Ar® #ATd = X
0% HId =y
SO Ald =1 — (X +Y)

@aﬁf@ﬁaﬁé@m:ﬂ

0.08 x 273
l1-(x+y)=y+x = 1=2x+2y
y=2xX 1=2x + 4x

1
X==
6
=1
y 3

/\

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
QESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Gaseous State ﬂ—

B-6.

Ans.

Sol.

Sol.

1x4o+%x32+1x64

Mmix = 8 o 12 =49.33
6 3 2
fz PMu o 134933 _,, 0,

RT 0.0821x273

A mixture of nitrogen and water vapours is admitted to a flask which contains a solid drying agent.
Immediately after admission, the pressure of the flask is 760 mm. After some hours the pressure
reached a steady value of 745 mm.

(a) Calculate the composition, in mol and per cent of original mixture.

(b) If the experiment is done at 20°C and the drying agent increases in weight by 0.15 g, what is the
volume of the flask ? (The volume occupied by the drying agent may be ignored) ?

ATSCISH TAT STl a1 6T Yab 33101, U olRap § @1 Sl B, RaH U 3 fAsielloR® uared <&@ g |

8T o7 & gR=I URA Gl Pl &9 760 mm T, TAT HB HUES] UIA FAD B a1 745 mm Ugd
ST B |

(a) At #, den uferd #, arafds Hsor & deed @ T sy ?

(b) AT TART 20°C dM¥ W, fHar Sy den Fsieliore Usid & ¥R 4 0.15 M & dfg &< 8 9 49,
FARD BT AT 1 & ? (FolelleRe gl & gRT U= fhar T e« 9oy foram e 2) |

(a) 1.98% (b) 10.156 litres
(a) By Dalton's partial pressure
Py, + Pio =760 mm

From given data P, = 745 mm
So Pio =760 —745=15mm

% Mole of N2 = % of pressure of N2 = % x 100 = 98.02

Mole % of H20O =100 — 98.02 =1.98% Ans.
(b) Increase weight of drying agent due to absorption of water (H20).

Hence, Wt. of H.O =0.15 g
Mole of H20 = 015
18

Pressure of H20(P,, ) =15 mm = %atm

From gas equation PV = nRT

5 ,v= 215 400821 x (273 + 20)
760 18

V = 10.156 litres Ans.
(a) STec @I JiflId T@ & JTAR
P, + Pio =760 mm
o T g, P, =745mm
sy P, =760 — 745 = 15 mm

4

N %=Nzaﬁaﬁl%=%><100=98.02

o H.0 @ AT % = 100 — 98.02 = 1.98% Ans.
(b) STl R® &1 Io= Ul BT JGANT HA & HRU g7 ¢ |
9oy, ST &1 9R H.0=0.15g

ST @ A Ho0 = 210

WWW(PN2)=15mm=%atm
st I FHHRT A PV = nRT
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Gaseous State ﬂ—

5 ,v=215 400821 x (273 + 20)
760 18
V = 10.156 litres Ans.

Section (C) : Mixing of Gases
gus (C) : i &1 fasqor

Commit to memory :

On mixing of gases Nfinal = N1+ N2 + N3 + ............

g @A AFY T ¢

AT BT A W Nfra = N1+ N2+ N3 + oo

C-1.=» A volume V of a gas at a temperature T1 and a pressure p is enclosed in a sphere. It is connected to

Ans.

Sol.

Sol.

another sphere of volume % by a tube and stopcock. The second sphere is initially evacuated and the

stopcock is closed. If the stopcock is opened the temperature of the gas in the second sphere becomes
T2. The first sphere is maintained at a temperature Ti. What is the final pressure pi1 within the
apparatus?

Q‘cﬁTﬁﬁﬁmﬂTlaﬁvaﬁrwaﬁvmwvéla%@%ﬁéﬁmmﬁw%%,Q‘cﬁ

a1 IR WIDid & §RT SSI 8371 © | SARI el IRS ¥ & faifid 8 3R Ludbid (rax1gd) A a5
2| I RS B Wi ©; TAN el H T I AU T2 8 S 2 | U8t el HI a9 T1 TR @ 1 2 |
IYHR F AfKTH 9 p1 FT BRI |

2pT,

2T, + T,

P
V

Let the total number of molecules of the gas be n, of which ni1 are in the larger sphere and n: in the
smaller sphere after the stopcock is opened
n=n+ nzand pV = nRT
Vo_pVv o, PV
RT, RT, 2T,R
s
2 + T1

P
\YJ

AT G AT B FE N, B ST H TS Ml 7 8 AR n2 BIS M 7 B (RNUDid Grem & d18)
n=n+n2 3R pV=nRT
vV _pV PV
RT, RT, 2TR
,_ 2pT,
CO2T,+T,
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Gaseous State ﬂ—

C-2.

Ans.

C-3.»n

Ans.

If a 2 litre flask of N2 at 20°C and 70 cm P is connected with a 3 litre of another flask of O at the same
temperature and 100 cm P. What will be the final pressure after the gases have throughly mixed at the
same temperature as before? Also calculate the mole % of each gas in the resulting mixture. The
volume of stopcock may be neglected.

IfE 20°C g 70 cm P TR N2 & 2 eflex &Fdl &l Uil A a9 g 100 cm P W Oz Jad 3 TieR &l &

I UF A ST B3N 2| 99 FAM a9 R A B & uwEnq I F1 AfKH I@ HG DIfeig? gRomH
8107 3 g® 9 B A % W ST BIIY? IUBId BT AFTA 0T AT 3 |
Pt =1.16 atm, 68.18% Oz, 31.82% N2

Two flask of equal volume have been joined by a narrow tube of negligible volume. Initially both flasks
are at 300 K containing 0.60 mole of Oz gas at 0.5 atm pressure. One of the flask is then placed in a
thermostat at 600 K. Calculate final pressure and the number of Oz gas in each flask.

TRIER AFTT & & FARD TI0F AT DI T FDHI Aol H 5 8 © | 300 K g 0.5 atm Sd TR I

FARDT H O % 0.60 At SURT B | U el I 600 K IR AT U7 (thermostat) # ¥&d 8 | 31f<aH
TG TUT TS FARD H 03 & A& F1d BHIforg?
0.66 atm, ng, = 0.4 (300 K), ng_ = 0.2 (600 K)

Section (D) : Graham's law of diffusion

Qv (D) : UTeq @l fauxv &1 99w

Commit to memory :

o= \/E =M _ VD, V.D is vapour densit Rate oc LA
p y
PN N Y V.D, JT™
r = volume flow rate = % P — Pressure,
_ _ dng,
r = moles flow rate = d—‘;“ A — area of hole,
r = distance travelled by gaseous molecules per unit time = %)t( T —Temp. , M — mol. wt.
dp

r = pressure change rate = at

qE @ IArY 0
B WM VB g e 3 Woe = A
NN T ) NIy
rZGTWEI—Cﬂ'S'T\’=—d\d/‘t’“‘ P —<d,
r:ﬁamﬂz% A — o @1 &,
r:qﬁsmwﬁﬁ?ﬁﬂﬂaﬁgmmaﬁww:%’: T—d9, M — 3R

rzmrrﬁaﬁ?ra?:%f

D-1.

Ans.

Sol.

The rates of diffusion of two gases A and B are in the ratio 1 : 4. If the ratio of their masses present in
the mixture is 2 : 3. The ratio of their mole fraction is : (93 = 2.08)

AN ATA B ARV &1 &R 1: 45| I M 3978 9R ST UK 2 : 3 SURYT g A1 99 A
=1 @1 3rgurd w8 ? (912 = 2.08)

0.347
Wl P Mo My 1_n my mg 3
., 4 P, \M, n, M, 4 ng\m, my 2°

/\
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Gaseous State ﬂ—

1/3
N 1_m n 3 - ) = 1 Mmoo 1 -9 347 Ans.
4 ng \ng 2 Ng 24 ng, 233 6

D-2.= For 10 minute each, at 0°C, from two identical holes nitrogen and an unknown gas are leaked into a

Ans.

Sol.

Sol.

D-3.

Ans.

Sol.

Sol.

D-4.

Ans.

Sol.

common vessel of 4 litre capacity. The resulting pressure is 2.8 atm and the mixture contains 0.4 mole
of nitrogen. What is the molar mass of unknown gas? (Use R = 0.082 L-atm/mol-K)

0°C R T Udh IHF B4l | ATSSIoN 9 U 31T A4, 4 Aiex &FdT & U & U § ydd 19 10 e
3 forw aRa B 8, aRvmil I 2.8 atm & o 38101 ¥ 0.4 9 Ao Sufkerd B/ 3rsd A @
ATeR GIAE &1 8 ? (R = 0.082 L-atm/mol-K T &< |)

448 g mol!
Mo = My 0 PrVr =ntRT ........(ii)
nx MN2
Here nr = __28x4 and nx+n, =05 = nx=0.1
0.0821x 273 :
From (1) 04 _ M, = Mx = 448.
1 \28
Mo = My 0 PrVr =n1RT ........(ii)
nx MNZ
e nr= —28x4 de m+n, =05 =  m=01
0.0821x 273 z
L= 04 - Mo Mx = 448.
1 \28

The pressure in a vessel that contained pure oxygen dropped from 2000 torr to 1500 torr in 40 min as
the oxygen leaked through a small hole into a vacuum. When the same vessel was filled with another
gas, the pressure dropped from 2000 torr to 1500 torr in 80 min. What is the molecular weight of the
second gas ?

TEh U § W e MR o9 Ua fow gr1 fata § fwRa Bxft @ @9 40 e # <@ 2000 <R @
1500 SR d&% IR SIar 8| 79 T8 Ui 379 I | WRT Sl 8 a9 2000 €R ¥ 1500 SR & <19 § &H!
80 fie ¥ 3Kl 8, T9 ™I 19 &I AYHR FT & °

M = 128 g/mol

Change in pressure = 2000-1500 = 500 torr; time-taken = 40 min

500 N . . 500 .
rate; = Etorr/mln, similarly ratez = Etorr/mm

rate, _ [M

rate, 32

T H gRads = 2000-1500 = 500 torr; time-taken = 40 ff9e 9 80 fame

e = % ER/min; similarly &3 = % SR/min ;

A gaseous mixture contains oxygen and another unknown gas in the molar ratio of 4 : 1 diffuses
through a porous plug in 245 seconds. Under similar conditions same volume of oxygen takes 220 sec
to diffuse. Find the molecular mass of the unknown gas.

v IR MAsor 4 IuRerd sifaRile de o7emd I &1 AleR U 4@ 12 O {6 Wy &1 9 245
Jepve ¥ ol grar & | w9 uRRufedi & w9 smaas @ sifiier @1 faalRa 89 § 220 dave 999
oRTAT B, a1 3Tsd A BT A0 gIA d B |

_ VvV, 220 _ M,
V 245 " \M

0, mix

Mmix = 39.6

/\
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Gaseous State

= 1 _ Xgas + on
Mmlx Mgas \fMOZ
1 _ 15 + 4/5
J39.6 Mo /32
Mgas = 133

Section (E) : Kinetic theory of gases

U (E) : I & Ifie sraemon

Commit to memory :
PV = %mN U Kinetic equation of gases Urms = ?’RVT M = molar mass
Uay = 8RT Uwmps = 2RT T = Temperature
™M M
g IG ARG 2
PV:%le? G 1 IS B Urms = SRVT M = HIeR ¥R
Uav = 8RT Uwmps = 2RT T =dm
™M M

E-1.= Suppose a gas sample in all have 6 x 1023 molecules. Each 1/3 of the molecules have rms speed
10* cm/sec, 2 x 10* cm/sec and 3 x 104 cm/sec. Calculate the rms speed of gas molecules in sample.

AT 6 T 1 D1 U Tieel 6 x 1023 ] Jad & | YA 1/3 AW AU bl v HEGHS T HH: 104
cm/sec, 2 x 104 cm/sec @1 3 x 104 cm/sec &, T8 T H T4 & Y[ I I AEFHA A (rms) BT T

BT |
Ans. 2.16 x 10* cm/sec.
Sol Urme = Tnuf _ [ufxn+ujxn, +ulxn,
' zn n,+n, +n,
23 4\2 23 42 23 42
- U = leleo x (10*)? + 2 x10 g(iSiO) +2x10%x(3x10%° _ 1o 104 cmjsec
X

E-2. The root mean square speed of gas molecules at a temperature 27 K and pressure 1.5 bar is 1 x 104

cm/sec. If both temperature and pressure are raised three times, calculate the new rms speed of gas
molecules.

27 KM SR 1.5 9R &€ WR TP ™G (Y] $I a7 A1 JoI A (rms) 1 x 10* cm/sec & | AT AU 3R
T S B 3 AT 981 e S 99 9 9] & A a9 Ay qA A (rms) BT A0ET BT |

Ans. 1.73 x 10* cm/sec
Sol. PV = % mnu?

uoc PV

P, T are made 3 times; so u will becomes 3 x 104
Bal. PV = % mnu?

uoc PV

g9 9 a9 fe &% Ry Y 7; 349 u, 3 x 104 IA1 B STQ |
E-3. At what temperature would the most probable speed of CO2 molecules be twice that at 127°C.

P a9 W, CO2 JARI BT AfAHTH UG 971 127°C AU W A&HaH UIRIe 91 BT I 81 ST |
Ans. 1327°C
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Gaseous State ﬂ—

SO J s o h’ > (UMPS)Z — |2 2 f 2
. MP! U T - ] 100
( MPS )1 1

T2=1600 K = 1327°C.

E-4. At what temperature will hydrogen molecules have the same root mean square speed as nitrogen
molecules have at 35°C ?

fPq a9 WR, FESIGE & U] BT g WEF A d7, 35°C W ASEIOM b AR B a AT A 9T B

|HE BT ?

Ans. T=220K

Sol.  Ums= 23T - \/3R X308 _ \/3RT T=22K.

T, 28 2

Section (F) : Eudiometry

@vg (F) : 9 maa=fafa

Commit to memory :

Some Common Facts :

o If a hydrocarbon is burnt, gases liberated will be CO2 & H20. [H20 is seperated out by cooling the
mixture & CO2 by absorption by aqueous KOH]

® If organic compound contains S or P, then these are converted into SO2 & P4O10 by burning the organic
compound.

® If nitrogen is present, then it is converted into Na.
[The only exception: if organic compound contains — NO2 group then NO:z is liberated]

° If mixture contains N2 gas & this is exploded with Oz gas, do not assume any oxide formation unless
specified.

® Ozone is absorbed in turpentine oil and oxygen in alkaline pyragallol.

S ¥E ARG a9 ¢

BO AT T

° afe TP BIZSIPIET Bl g8 Bl 8, df CO2 G H20 74 8 | [H20 B fAsTor &Y 3vel axa dem CO, &l
STl KOH §RT aeifid o &S 8]

° e FTafH e S AP B[ B, Al &89 9 I SO2 d P4O10 H URaNRIT 8 914 = |

° Ifg ATgSIo SURYT 8 @ N2 & Sgarl = |
[T 913 3fudTe: Ife Frafe A1l § — NO2 FE SURed & ol NO2 SSfid Bl 2]

° Ifg fAsror § N2 19 Sufkerd 8 dem 8o &1 O, @ A1Y €89 &Rd & I [hdl Sifdge & 999 & A
qY o9 I b weq & = fear 8|

° AT dRYN & el | T ARG &R URRIATA # aenfyd el g |

F-1. 1 litre of a mixture of CO and CO: is taken. This mixture is passed through a tube containing red hot
charcoal. The volume now becomes 1.6 litres. The volumes are measured under the same conditions.
Find the composition of the mixture by volume.
COTACO, & Th fAstor &1 1 ofiex foran | 59 M 91 ara ga aRdIa & SuRefd 9 e ferar
H YOIRT ST &, A9 I 1.6 ellex 81l ¢ | Ife a9 aRRefodi # A Sy, 99 emes |
8707 BT FIST T B |

Ans. CO2=0.61t,CO=041t

Sol. CO2+C— 2CO
Att=0 xL 1-x)L
At=t 0 2x L
1-x+2x=1.6
1+x=1.6
x=0.61L
1-x=04L
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Gaseous State ﬂ—

F-2. 40 ml of ammonia gas, taken in an eudiometer tube, was subjected to sparks till the volume did not
further change. The volume was found to increase by 40 ml. 40 ml of oxygen gas then mixed and the
mixture was further exploded. The gases remained were 30 ml. Deduce the formula of ammonia.
(Ammonia contain N and H only).

T ] SrgATI Aferd H sl & 40 ml fo) T Jen 9 fAgd oM 99 9% Al A1 o9 db b
A H S uRadd T 8, < YRV mIad 40 ml 31f¥d 9rn 1 R g9d 40 ml SifRies i
e fAsor &1 go: fawwifed fen = 99 2w 991 I’ &1 Srd= 30 ml U AT 99 M B G Bl
IREB PINY | (MR § Baar N dem HE ).

Ans.  NHs

F-3.= When 100 ml of a O2 — Oz mixture was passed through turpentine, there was reduction of volume by 20
ml. If 200 ml of such a mixture is heated, what will be the increase in volume? [Hint: Oz is absorbed by
turpentine]

T O, T O3 & 100mL fHs01 H1 eI | YOIRT T &, d9 Mg § 20 ml & &+ Bt 2] af}

0 fAsroT & 100 ml &1 T fFA SR, 99 A # fhan gfg SRl 2 (W@ : XU §R1 Os aenfid

PR T S B)
Ans. 10 ml
Sol. In the mix., volume of Oz = 20 ml, Volume of O2 = 80 ml

on heating 20— 302
20 ml O3 will give g x 20 = 30 ml Oz

total volume =80 + 30 = 110 ml
Increase in volume = 110 — 100 = 10 ml.
Bl 5107 § O3 T = 20 ml, O2 &7 3MITH = 80 ml

TH BT TR 203 —> 302
20 ml O3 &M = g x 20 =30 ml O>

G AT =80 + 30 = 110 ml
e # gfg = 110 — 100 = 10 ml.

F-4. 60 ml of a mixture of nitrous oxide (N20) and nitric oxide (NO) was exploded with excess of hydrogen. If
38 ml of N2 was formed, calculate the volume of each gas in the mixture.
AT3ed MFASS (N20) Ten ATsfed ffaarss (NO) & 60 ml s &1 gggioF & nfday # fawwifea e
SITaT 2 | afd 38 mi Nza+cll 8 | a9, 8701 # g% 319 &1 e uRabford iy ?

Ans. NO =44 ml; N2O =16 ml

Sol. Let the volume of NO and N20 be a and b ml respectively
AT 5 NO T2 N2O & Maa HHel adarbml B |

N2O + NO + Ho—— N2

b a
a+b =60 ... (i)
al2+b=38 ... (ii)
a=44 ml.
b=16 ml.

F-5.= A mixture of formic acid and oxalic acid is heated with concentrated H2SO4. The gases produced are
collected and on its treatment with KOH solution the volume of the gas decreased by one-sixth.
Calculate the molar ratio of the two acids in the original mixture. [Hint : H2SO4 is a dehydrating agent.
HCOOH produces H20 and CO; H2C204 produces H20, CO2 and CO]

Bifi® o qAT Sifaoiferd Fa & Udh AT B g HoSOs & A1 T fhvan o7 2| S 19 &
UHd fHar Sar & T2 KOH fae & |1l SU=nRa &R R 319 &1 gdd 1/61 919 | $H 81 Il & |
ar<Ifa® Ao 7 SE Al B AR AU B T fBRR? [Hdhd : H2S04 Tdh FsielidR® 8, HCOOH,

H20 @1 CO I~ &Rl & QAT H2C204, H20, CO2 @1 CO S &xal 2]

Ans. 4:1
Sol. HCOOH — H20 +CO
a mole 0 0
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Gaseous State ﬂ—

a a
H2C204—— H2O +CO + CO2
b mole 0 0 0

b b b

H20 absorb by H2SO4 and CO2 absorbed by KOH

volume of CO3 / total volume = b/a + 2b = 1/6

a/b=4/1

the molar ratio of HCOOH and H2C204is 4 : 1.
Bal. HCOOH— H20 +CO

a mole 0 0
a a
H2C204—— H2O +CO + CO2
b mole 0 0 0
b b b

H20, H2S04 §RT @211 CO2, KOH §RT 31aenfid e & |
CO, &1 3T /A T = bla + 2b = 1/6

a/b =4/1

HCOOH T H2C204 &1 AleR Ui 4: 1% |

F-6. A sample of a gaseous hydrocarbon occupying 1.12 litres at NTP when completely burnt in air
produced 2.2 g of CO2z and 1.8 g of H20. Calculate the weight of the compound taken and the volume of
Oz at NTP required for its burning. Find the molecular formula of the hydrocarbon.
NTP &R U I BISgidled &1 T 1.12 Silex I F8Y $Rdl & oid s9 aig § Yuid: Sand & o1 I8
CO. @ 2.2 UM AR H0 & 1.8 IH &I IUIGH SRl & | ford T A & WR &) 0FT %) iR NTP W
U WM @ ford JMaeTH O, F I @l VAT FRI | BRSIBIET BT AV T B |
Ans. 0.8g, O2=2.24 Ltr, CHa.
Sol. Balanced chemical equation: CxHy + (X + y/4)O2 ——> XxCO2 + y/2 H20
22.4 Lt of CxHy gives = 44a gram CO:
1.12 Lt of CxHy gives = 44a x 1.12 / 22.4 gram COz2
44ax1.12/224=2.2 = a=1
22.4 Lt of CxHy gives = 18 x b/2 gram H20
1.8 Lt of CxHy gives = 18 x b/2 x 1.12 / 22.4 gram H20
18b/2 x1.12/22.4=1.8 = b=4
Hydrocarbon is CH4
wt of 1.12 Lt CHs at NTP = 16 x 1.12 / 22.4 = 0.8 gram
mole of Oz used in the 22.4 Lt. hydrocarbon combustion = a + b/4 = 2 mole
mole of Oz used in the 1.12 Lt. hydrocarbon combustion =2 x 1.12/22.4=0.1
volume of Oz used in the 1.12 Lt. hydrocarbon combustion = 0.1 x 22.4 = 2.24 Lt.
Bl Aqfera IrAraf® IAfhAT : CxHy + (X + y/4)02 ——> XCO2 + y/2 H20
22.4 AeR CyxHy <l 8 = 44a ¥ CO:
1.12 Tex CyHy TaT ® = 44a x 1.12/22.4 9™ CO»
44ax1.12/224=2.2 = a=1
22.4 TER CiHy =@ 8 = 18 x b/2 I/ H20
1.8 e’ CyHy ST 8 =18 x b/2 x 1.12 / 22.4 7 H.0
18b/2><112/224 1.8 = b=4

T BIESIHET CHa B |

Wt. of 1.12 Lt CHs at NTP = 16 x 1.12 / 22.4 = 0.8 UTH

22.4 e IS SIHEA & T8 § U O2 & Al = a + b/4 = 2 A

1.12 <fiex EISQIHET & S8 § Ugad 02 & Al =2 x 1.12/22.4=0.1
1.12 <fiex BISgIdbled & &8 H Ugad Oz BT A = 0.1 x 22.4 =2.24 Lt.
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Gaseous State ﬂ—

PART -1l : ONLY ONE OPTION CORRECT TYPE

AN - || : DA TP el fdded YHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Ideal gas equation & gas laws

Tug (A) : ey ™ e i I e

Commit to memory :

Boyle’'slaw:  PiVi=P2V2 P1 & P2 are pressure of gas
Charles law : % = % V1 & V2 are Volume of gas
1 2
Gay-lussac’s law : %: % T1 & T2 are Temperature of gas
1 2
Ideal Gas Equation : PV = nRT n = number of moles of gas
g 7E@W g T ¢
dfaer fra| 0 PaVa= PaVe P.: I P2 19 &1 g9 &
ey o %:T—Z V19V, T &1 maa &
1 2
ﬁ—wﬁw:%:% T1d T, 9 &1 dM &
1 2
et 9 FHIHRT : PV = nRT n=349 & Al B FE
A-1.  Which of the following curve does not represent Boyle's law?

Sol.
Sol.

A-2.

Sol.

for1 § Q@ 19 91 9% digd @ | B guIier 2|

T T D=45° T 135°
(A) - (B) (€Y (D) PV

log P log P

vV — log (V') —> log (V') —> v
At constant temperature p oc 1/v.
g a9 W, p o 1v.

The density of liquid gallium at 30°C is 6.095 g/mL. Because of its wide liquid range (30 to 2400°C),
gallium could be used as a barometer fluid at high temperature. What height (in cm) of gallium will be
supported on a day when the mercury barometer reads 740 torr? (The density of mercury is 13.6 g/mL).
30°C W 9 M &1 g@ 6.095 g/mL & Fifd sH@! fawga s@ W (30 | 2400°C) &, feiad &
STAN Sod a9 R SEAes d A S Gad1 B | eliId W B dF s a1 g6 (em H) S99 9RT gad

U & W B oIS 740 cm B ? (URT BT 99 = 13.6 g/ml)

(A) 322 (B) 285 (C*) 165 (D) 210
For barometer (SR1iex & forg)
p1l1 = p2/l2

_ 13.6x740
6.095

p2 = 1651 mm ~ 165 cm

/\
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Gaseous State ﬂ—

A-3.» Pressure of the gas in column (1) is :

1)

O = 6.8 g/ml of liquid x

4 »>Hg P,,=750fHg

(A*) 60 cm of Hg (B) 55 cm of Hg (C) 50 cm of Hg (D) 45 cm of Hg
B (1) § T &1 g9 7 € -

(1)

WO = %d X DI 6.8 g/ml

4 »Hg P, =753%1Hg

(A*) Hg @t 60 cm (B) Hg @1 55 cm (C) Hg @1 50 cm (D) Hg @1 45 cm

Sol.  Poe=75o ML 20X68
2 13.6

%:60cmong

A-4. A manometer attached to a flask contains with ammonia gas have no difference in mercury level initially
as shown in diagram. After sparking into the flask, ammonia is partially dissociated as 2NH3(g) —
N2(g) + 3H2(g) now it have difference of 6 cm in mercury level in two columns, what is partial pressure
of Hz(g) at equilibrium?

P, =76 cm Hg
NH,
gas
(A*) 9 cm Hg (B) 18 cm Hg (C) 27 cm Hg (D) None of these

o # <ol SgaR SR 19 gl Tl ¥ S gU FAMICR § UR™ § Ao WR H Pls J<R T8 8
FIRd § A & gzard sMifTn 9 erR @ 3if¥e w9 | A Bl 8, 2NHs(g) ——> No(g) +
3H2(g) 31F T W H IR & WR &1 AR 6 cm & | ATRT 37aRAT R Ho(g) HT NS 19 1 81T 2

P... = 76 cm Hg
NH,
gas
(A*) 9 cm Hg (B) 18 cm Hg (C) 27 cm Hg (D) 79 | BI3 T2I
Sol. 2NHaz(g) — N2(g) + 3H2(g)
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Gaseous State ﬂ—

Before sparking 76 0 0
After sparking at egm 76 — 2x X 3x

Increase in pressure 2x = 18; x =9 cm Hg
Partial pressure of H2 =3 x 3 =9 cm Hg

Sol. 2NHs(g) —> N2(g) + 3H2(g)
Y @ uga 76 0 0
IR R R & 999 76 - 2x X 3x

g9 H gfg 2x=18;x=9cm Hg
H. &1 37fT% <19 =3 x 3 =9 cm Hg

A-5.  Agas is heated from 0°C to 100°C at 1.0 atm pressure. If the initial volume of the gas is 10.0 L, its final
volume would be :

1.0 atm @ R 0°C ¥ 100°C 9% U I &1 70 fhar War g1 afe i &1 uyrfRe smaad 10.0 L, 8 a1
TG =¥ A = 8

(A)7.32 L (B) 10.00 L (C*) 13.66 L (D) 20.00 L
10 _ 273

Sol. = =222
VvV, 373

A-6.w If the pressure of a gas contained in a closed vessel is increased by 0.4% when heated by 1°C its initial
temperature must be :
9 Udh g U H SURUA I B 1°C  TH fhan Sirar & @ 9 &1 @ 0.4% W 9¢ Ol § al g9dT

URMAS aIEE 5 8191 =T |

(A% 250 K (B) 250°C (C) 25°C (D) 25 K
00 _ T
Sol. - B
100.4 T+1

A-7. A thin balloon filled with air at 47°C has a volume of 3 litre. If on placing it in a cooled room its volume
becomes 2.7 litre, the temperature of room is :
47°C IR I1g ¥ X TP Udol AR Pl AT 3 ofiex & | A $H TP S B | @ ST & SHHT I
2.7 dlex &1 oIl 8, R HI A 94 B -

(A) 42°C (B) 100°C (C*) 15°C (D) 200°C
Sol. Y-Th
V2 TZ

A-8. A balloon weighing 50 kg is filled with 685 kg of helium at 1 atm pressure and 25°C. What will be its pay
load if it displaced 5108 kg of air ?
(A*) 4373 kg (B) 4423 kg (C) 5793 kg (D) none of these
50 kg ¥R &1 J&R H 1 atm 19 Ud 25°C d¥ R 685 kg Biferdd I wXI 88 © | Ife @RI 5108 kg a1g
P! faRenfiq &=a1 & d9 Udrs F1 B ?
(A*) 4373 kg (B) 4423 kg (C) 5793 kg (D) 74 | @IS T2
Sol. Mass of the filled balloon = 50 + 685 = 735 kg
Pay load = Mass of displaced air — Mass of balloon = 5108 — 735 = 4373 kg
M Y @R &1 S@AE =50 + 685 = 735 kg
Udrs = faRenfid arg &1 S9[ M — ER &1 S99 = 5108 — 735 = 4373 kg

A-9. If a mixture containing 3 moles of hydrogen and 1 mole of nitrogen is converted completely into
ammonia, the ratio of initial and final volume under the same temperature and pressure would be :

af v s # TRSIOM @ 3 Al 91 g © 1 W B gl wU W T # 9o fIar o g,
Al {19 TAT I1§ WR YRS dAT AT T BT U 7 BT

(A) 3:1 (B) 1:3 (C*» 2:1 (D) 1:2
Sol. Initial N2 + 3H—— 2NHs
1 3
final - - 2
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Gaseous State ﬂ—

A-10.

Sol.

A-11.

Sol.

A-12.

Sol.

A-13.

Sol.

A-14.

Sol.

.4 2
ratio= - = =,
2 1
URM™IEH N2 + 3H2——> 2NHs
1 3
s - — 2
4 2
ma=5=1
SO:2 at STP contained in a flask was replaced by Oz under identical conditions of pressure, temperature
and volume. Then the weight of Oz will be of SO..
(A*) half (B) one fourth (C) twice (D) four times.

T, A9 qAT MA@ A uRRURME R STP R TaRd # W SO, &1 O, §R1 favenfua favar Sman 2|
TR BT ¥R, SOz Bl =

(A) e (B) g% dlerE (C) g™ (D) =R T

N1 =n2

Under what conditions will a pure sample of an ideal gas not only exhibit a pressure of 1 atm but also a
concentration of 1 mol litre 1. [R = 0.082 litre atm mol™* K]

(A) at S.T.P. (B) when V = 22.42 L

(CYwhenT=12K (D) impossible under any condition
fp aRRfcRl &R Te el 19 &1 g T 9 $ad 1 atm &1 &9 USRI Sl & dfed 1 mol litre 2 &7

[rsar W ygRia war 21 [ R = 0.082 litre atm molt K1 ]

(A) S.T.P. ) (B) 19 V =22.42 L (Ch<E T=12K (D) f= 4 TRRe W 3va
P =CRT : 7= =112 5
RC 1x1

An amount of 1.00 g of a gaseous compound of boron and hydrogen occupies 0.820 liter at 1.00 atm
and at 3°C. The compound is (R = 0.0820 liter atm mole-1 K-%; at. wt: H = 1.0, B = 10.8)

1 atm @27 3°C WX dRI9 deM BSsIoM & g i & 1.00 UM &I AT 0.820 ofier I+ &1 8xall
2| A /1 ©— (R = 0.0820 liter atm mole-1 K-1; I=AT] ¥R H = 1.0, B = 10.8)

(A) BH3 (B) BaH10 (C*) B2Hs (D) BsH12

PV =nRT

PV = LRT
M

A 0.5 dm? flask contains gas A and 1 dm? flask contains gas B at the same temperature. If density of A
= 3 g/dm?3 and that of B = 1.5 g/dm? and the molar mass of A = 1/2 of B, the ratio of pressure exerted by
gases s :

HAM A9 R 0.5 dm?® TS Sil, I/ A gad & a1 1 dmS TR, 19 B g 2 | afe A &1 °9d 3 g/dm3
AT B &1 8@ 1.5 g/dm3 B T A &1 HleR SAM, B &1 1/2 Bl & | I & §RT WY T <6 &7

arguTa fore &

P P P P
A) 2 =2 B) 2 =1 c5) L 24 D) = =3
® ® & ©) ¢ ©
Pa = 3RT : Pg = 15RT

MA MB
Pa o My _ 2x2M, _,
PB MA MA .

A and B are two identical vessels. A contains 15 g ethane at 1atm and 298 K. The vessel B contains 75
g of a gas Xz at same temperature and pressure. The vapour density of Xz is :
AT B I A& U 21 1 atm AT 298 K WR A, 15 I VIH ¥ Jad © | §AH a9 dM &6 IR 4 B

T X2 75 M | G & | Xo BT 1% ucq 7 € -

(A*) 75 (B) 150 (C)37.5 (D) 45
15 _ 75
30 M,
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Gaseous State ﬂ—

A-15.

Sol.

A-16.

Sol.

Ms = 150. (V.D)s = % =75,

The density of neon will be highest at :
it &1 o9 71 W ST 8T
(A) STP (B*) 0°C, 2 atm (C) 273°C. 1 atm (D) 273°C. 2 atm

o«
P T

A small bubble rises from the bottom of a lake, where the temperature and pressure are 8°C and 6.0
atm,to the water’s surface,where the temperature is 25°C and pressure is 1.0 atm. Calculate the final
volume of the bubble if its initial volume was 2 mL.

AT & T | S8l &1 aY Td &9 8°C 9 6.0 atm & A Udh BICI Al Iq BIR, ATAd & IS DI
3R I3 2 S8l 99 Td @ 25°C G 1.0 atm & | I JaAgel BT YRHAS MIaqd 2 mL & 1 Iqh1 A=A
YA ST DTG |

(A) 14 mL (B*) 12.72 mL (C) 12.31 mL (D) 15 mL
The moles of the gas in the bubble remains constant, so that n1 = n2. To calculate the final volume, V2,

6x2 _ Ve w=1272mL

281 298

gagel H TG & Al P G FAM 8l © | SAAY N = Nz AFTH AR V2 91 DR & forg
6x2 _ 1o V2=12.72 mL.

281 298

Section (B) : Daltons law of partial pressures
@ue (B) : Slecd 3T Aif¥® <19 & 94

Commit to memory :

Daltons law : Pro = P1 + Pz + Py = ({itNa +Mo)RT
Vv

nRT n,RT Py = n,RT

\"

Protar = Total pressure of Gaseous mixture

P1= ; P2=

P1, P2 & Ps are partial pressure of gases

Ig 3G9 IAFY 7
E"\-'-'R:[aﬂﬁ-q-q:Pma=|31+P2+P3:M
4 v
Pi= anT; P2 = anT;Pzz n,RT P1, P2, 9 Pz TG0 & 31f3re g9 &

\%
Pae = IRII 15101 &1 gt &9

B-1.

Sol.

B-2.

Sol.

Equal weights of ethane & hydrogen are mixed in an empty container at 25°C, the fraction of the total
pressure exerted by hydrogen is:

25°C IR U WTefl UTa § VAH Tl Tssivd @ 94 IR & g e Smar @, sssivy gR1 R R
Fd <@ &1 = @) B

(A)1:2 B)1:1 (C)1:16 (D*) 15: 16

Py, _ My, _ 30 _15

Pe,h, Ne,h, 2 1

A mixture of hydrogen and oxygen at one bar pressure contains 20% by weight of hydrogen. Partial
pressure of hydrogen will be

1 9R (bar) T@ W EIFSIOM R o &1 Fs01 BRSO & IR & 20% JaT & q9 STESIoT B
31 IT19 a1 B

(A) 0.2 bar (B) 0.4 bar (C) 0.6 bar (D*) 0.8 bar

(D) Weight of H2 = 20 g in 100 g mixture; Weight of O2=80 g
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Gaseous State ﬂ—

Sol.

B-3.»

Sol.

B-4.w

Sol.

Moles of Hz = Cope 10; . Moles of Oz = 80 _5
2 32 2
Total moles =10 + S_2
2 2
P, =Pt x mole fraction of Hz = 1 x 210 =0.8 bar

(D) H2 &1 ¥R =20 9 (100 19 fAsto1 #) O, &1 ¥R =80 g

Hzaﬂlﬁa:@:lo; 02$ma:@:§
2 32 2
qa A =10+ 2 = 22
2 2
Péz = P x H2 &7 51 9 = 1 x 2;(/)2 = 0.8 bar

A compound exists in the gaseous phase both as monomer (A) and dimer (A2). The atomic mass of A is
48 and molecular mass of Az is 96. In an experiment 96 g of the compound was confined in a vessel of
volume 33.6 litre and heated to 273°C. The pressure developed if the compound exists as dimer to the
extent of 50% by weight under these conditions will be :

IR e H Ud ARG (Hdd (A) TA1 f5ad (A2) Q1 WU | Bl 2| A & GRAVGY SIA 48 §
A; BT 3MTH GTHE 96 B | Th YART § AfE & 96 IH Pl 33.6 wiles AMTAT & UHh U1F § @1 Il ©
qr 273°C d& T fdan oar g | afe 39 uRRuftEl ) f&=f 9 @ fag ¥R &1 50 % s & wu 3

3Rdeg aaT1 © d9 faid =1 g9 8 ¢

(A) 1 atm (B*) 2 atm (C) 1.5 atm (D) 4 atm
Since A and Az are two states in gaseous phase having their wt ratio 50% i.e. 1: 1
moIesofA:%xizl ; MolesofAz:%xizi
2 48 2 96 2

Total mole = 3/2
P = nRT/V.
Ffs AT A2 IR Sraven # 1 AN §, fTHT IR SguTd 50% el 1T |
Adda= L x Loy : Ao A= 20 1 o1

2 48 2 96 2
q[ A = 3/2
P = nRT/V.

The total pressure of a mixture of oxygen and hydrogen is 1.0 atm. The mixture is ignited and the water
is removed. The remaining gas is pure hydrogen and exerts a pressure of 0.40 atm when measured at
the same values of T and V as the original mixture. What was the composition of the original mixture in
mole percent ?

RIS Ud BTSgiod & RS0 &1 o <@ 1.0 atm 8| {8107 &1 yssafeld &7 & Ugar] S99 A ofd
AT PR foraT STl € 39 A Yg Blssioid I Y 8 IRl & ol fb §WE Td VIR 0.40 atm &1 @
ARG HRA B | aR<Ifdd A0 BT Feed (| gfaerd #) a1 or?

(A*) x5, =0.2; x,, =0.8 (B) xo, =0.4; x,, =0.6

(C) x,, =0.6; x,, =0.4 (D) x,, =0.8; x,, =0.2

Let, Pressure of H2 = B,

Pressure of Oz = Py,

given By +P,, =latm ... 1)
H2 + %Oz —— H20
initially P, Po, 0
final Py, —2P, O -
Now Py, —2Py, =04atm ... 2
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Gaseous State ﬂ—
From eq.(1) & (2)
Py, =0.8atm & P, =0.2atm

g0 A {6 Hy @139 = B,
OZEﬁTm:POZ
femre Ry +P,, =latm ... (1)

H> + %02 ——> H20

IR™ | P, Po, 0
< ¥ Py, —2Pp, 0 -
SES Ry, —2Py, =0.4atm ... )
eq.(1)d (2 A

By, =08atm & P, =0.2atm

Section (C) : Mixing of Gases
Tus (C) : ¥ @1 fRsyor

Commit to memory :
On mixing of gases Nfinal = N1+ N2+ N3 + ............

1§ 3G9 AFY T :
A B A R Nt = N1+ N2+ N3 + oo

C-1. Two glass bulbs A and B are connected by a very small tube having a stop cock. Bulb A has a volume
of 100 cm? and contained the gas, while bulb B was empty. On opening the stop cock, the pressure fell
down to 40 %. The volume of the bulb B must be :

] B & dodl A TAT B B Th Udall ol T MU &6 8, §RI SISl 741 8 | 98 'A' &I 3mIa= 100
cm?® Tl g9 9 W) 88 B, Sid(d ded ‘B Ra T | WU $id P Wi U 19 RSB 40 % B S« B
¥od 'B' BT MG BT ALY |
(A) 75 cm?3 (B) 125 cm? (C*) 150 cm? (D) 250 cm3
Sol. PiVi = PiVs
P x 100 =0.4 P (100 + V)
= V =150 ml

C-2. Two glass bulbs A (of 100 mL capacity), and B (of 150 mL capacity) containing same gas are
connected by a small tube of negligible volume. At particular temperature the pressure in A was found
to be 20 times more than that in bulb B. The stopcock is opened without changing the temperature. The
pressure in A will :

(A) drop by 75% (B*) drop 57% (C) drop by 25% (D) will remain same

] g & g9 (A, 100 mL &) TT ('B', 150 mL &) B A0 I aTell Uh Udell Fell §RT Sirel
ST 8| &F § FAM 19 IuRed B W R QY T 919 R A ST S 'B'P @ A 20 AT D © |
g a9 R MY Afer & wen MY Bid @iell ofan ®, 99 A § 19 ST A B

(A) 75% BT HHI (B*) 57% &1 HHI (C) 25% @I HHI (D) AT 2 |

C-3.= A 100 ml vessel containing O2(g) at 1.0 atm and 400 K is connected to a 300 ml vessel containing
NO(g) at 1.5 atm and 400 K by means of a narrow tube of negligible volume where gases react to form
NO:2 . Final pressure of mixture will be —

100 ml dTel Y& Ut 1 ™ 1.0 atm TAT 400 K TR O2(g) ® &1 9109 3MId+ dTell U AAferdl §RT 300
ml Tl & U RTH 1.5 atm @271 400 K 9 NO(g) &, @ 1 Sirew W ™91 @ a1ifdfan &8 NO2(g)
gt 2 | fsror o1 R g9 '@

(A*) 1.125 atm (B) 0.125 atm (C) 1 atm (D) 1.5 atm
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Gaseous State

Sol.

Before any reaction occurs

partial pressure of O2= % =0.25 atm

partial pressure of NO = 1.5 x % =1.125 atm

2NO(g) + O2(g) —> 2NO2(g)

Pr=0.625 +0.5 = 1.125 atm

Section (D) : Graham's law of diffusion

Qv (D) : UTeq @l fauxv &1 9w

In combined system volume of all gases is 400 ml

initial p 1.125 0.25 -
finalp 0.625 - 0.5
Pr=0.625 +0.5 = 1.125 atm
qoi FHI H AT BT IdH 400 ml
Jfafeear & qd
P TF O2= % =0.25 atm
e g NO = 1.5 x % =1.125 atm
2NO(g) + O2(g) —— 2NO2(g)
UR™ H p 1.125 0.25 3
I Hp 0.625 0.5

Commit to memory :

Lo E = \M = vb,
AN Y Tl 7
dv,

r = volume flow rate = d—:”‘

dn
r = moles flow rate = d—‘;”‘

r = distance travelled by gaseous molecules per unit time = —

r = pressure change rate = (:Trt)

V.D is vapour density

P — Pressure,

A — area of hole,

dx
dt

Rate o« A

T —Temp. , M — mol. wt.

Nail

1§ G ARG [ ¢
E:E:\M: vb,
oooJd M, VD,
r = YA Ydrg % = —d\oﬁ’“‘
r =l gare < = LZZM

rzqﬁlsmwﬁﬁ?ﬂﬂwﬂaﬁgmmaﬁwaf[zi

r=31—s[qﬁ?lﬁ:fa_\’=i—$

V.D 9% ¥9cd §

QX o

X
dt

i

P — <,
A — B &1 9%,

T—d9, M — 3R

D-1.

The rates of diffusion of SOs, CO2, PCls and SO: are in the following order :
S0s, CO2, PCls @211 SO, & fawRor &) av for 2

(A) PCls > SO3 > SO2 > CO>

(B) CO2 > SO2 > PCl; > SO3

/\
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Gaseous State ﬂ—
(C) SO2> S03 > PClz > CO2 (D*) CO2 > SO2 > SO3 > PCls

1
Sol. roc —
M

D-2.= 20 ¢ of SO: diffuses through a porous partition in 60 seconds. Volume of Oz diffuse under similar
conditions in 30 seconds will be :
(A)12.14 ¢ (B*) 14.14 ¢ (C)18.14 ¢ (D) 28.14 ¢
SO, & 20 @ilex Bl 60 AHvS H T wx= v # & faaRa far Sirar 8, 30 dwvs § w9 uRRerfoa

# fouaRa fet ™ 02 &1 mds /1 8 e
(A) 12.14 fiex (B*) 14.14 TMex (C) 18.14 ex (D) 28.14 efiex
20 30 _ [32

Sol. — =
60 V 64
D-3.  See the figure-1: NHa_.I T : — l<_|.|C|
—XxB A CY—
The valves of X and Y are opened simultaneously. The white fumes of NH4ClI will first form at:
(A) A (B) B (CHC (D) A, B and C simultaneously
amapfe-l B AR NH,— T i T —Hcl
—Ix B A cy— . _
X TAT Y P dled Ub |1 @iell Sl & | NH4Cl & 2da g8 qaued 7151 4§ 9 69 fog uR a1
(A) A (B) B (cHcC (D) A, BTl C IR Tsh 1
Sol. roc =S So, NHs diffuses with faster rate.
N
T ro —— 3ret:, NH3 &1 fasor fig wifd & &rar 2|

N

D-4. X ml of Hz2 gas effuses through a hole in a container in 5 sec. The time taken for the effusion of the
same volume of the gas specified below under identical conditions is :

Th U H UP g § W Hx 9 & X ml Pl 5 sec § FaRd e Sirar 21 smest gRRefodi & sraefa
AuiRa ™ & F99 omaad & R & forw foran = w99 fo ®©

(A) 10 sec. He (B*) 20 sec. Oz (C) 25 sec. CO2 (D) 55 sec. CO2
Sol. r_l = t_z = &
r, 5 2

D-5..a Three identical footballs are respectively filled with nitrogen, hydrogen and helium at same pressure. If
the leaking of the gas occurs with time from the filling hole, then the ratio of the rate of leaking of gases
(r,: h,: r.) from three footballs under identical conditions (in equal time interval) is :

A FAN GeaTdl § HA: ARSI, BSgle dol SIfad $I FHF S19 @ A1 W1 S © | AfE A/ B
R v @ |9 aRzerfadi 4 g 8, a1 A hedral (@9 998 SR H3) N4 (n,conon)
% RAM@ o1 &R &1 AU 77 8 ¢

(A%) (l:J1_4: «ﬁ) (B) (J1_4 ﬁ:l) © (ﬁ:l : «/1_4) (D) (1:ﬁ : \/1_4)

Sol. roc \/T
M

Section (E) : Kinetic theory of gases

us (E): A1 & e @erRon

Commit to memory :

PV = %mN U® Kinetic equation of gases Urms = «/% M = molar mass
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Gaseous State ﬂ—

Ua = [ORT Uwmps = /ﬁ T = Temperature
™M M
Ig TG AT q :
PV:%mNE i &1 Tfrot FHrevo Urms = 3% M = HloR ¥R

8RT 2RT
Uav = UMPS:1/7 T=dm"
™M M

E-1.

Sol.

E-2.

Sol.

E-3.=

Sol.

E-4. %

Sol.

Sol.

Temperature at which r.m.s. speed of Oz is equal to that of neon at 300 K is :
g8 A, 9 W) 02 &7 r.m.s. 99, 300 K &R -9 & r.m.s. 97 & SRTER 8T :
(A) 280 K (B*) 480 K (C) 680 K (D) 180 K

U T, xM,
u2 T2M1
The R.M.S. speed of the molecules of a gas of density 4 kg m=2 and pressure 1.2 x 10° N m—2 s :

TEh T &1 g9 4 kg 3 TAT I9 1.2 x 105N m=2 2 a1 9 & sl &1 R.M.S. 97 R 2 |
(A) 120 ms™! (B*) 300 ms! (C) 600 ms (D) 900 m st
d
The mass of molecule A is twice that of molecule B. The root mean square velocity of molecule A is
twice that of molecule B. If two containers of equal volume have same number of molecules, the ratio of
pressure Pa/Ps will be :
3] A HT G, MY B B GHAE FHT AT 2| AY A FT I3 A I, 3] B B Wen g 2| AR
HA AT © &I UTAl H U3 Pl HIT FAM 8l Al &6 Pa/Pp BT AJUTT 77 81T -
(A" 8:1 (B)1:8 (©4:1 (D)1:4
ma=2msg
Ua =2 us
NA = Ne
VA = VB

2

1
|:)AVA _ 5 MANAUL
1

PBVB § mBnBué

The kinetic energy of N molecules of Oz is x joule at —123°C. Another sample of O: at 27°C has a

kinetic energy of 2 x. The latter sample contains molecules of O2.
~123°C TR O2 & N 3fUL3fi BI ISl Holl X S 2| 27°C WR 02 P 3 T & Y IS Hofl 2x & | 919
arel yreRt # SuRerd O & T H 3MU[3i @ | g
(A*) N (B) N/2 (C)2N (D) 3N

3 N

_ExﬁxRxlSO_ X CONx1 1

KEo, = & = o = KEo, = —/— ==

—x—xRx300 2% N'x2 2

2 32

N = N Therefore, (A) option is correct.

The average kinetic energy (in joules of) molecules in 8.0 g of methane at 27° C is :

27°C R 999 & 8.0 UM # AN & (T #) fraa fist Sott 1 8l

(A) 6.21 x 1020 J/molecule (B*) 6.21 x 10-2* J/molecule
(C) 6.21 x 10722 J/molecule (D) 3.1 x 1022 J/molecule
Average KE = 3« 8:314x300 _ 6.21 x 1021 J/molecule.

2  6.023x10%
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Gaseous State ﬂ—

E-6.

Sol.

Sol.
E-8.

Sol.

E-9.

Sol.
E-10.

Sol.

According to kinetic theory of gases, for a diatomic molecule :

(A) The pressure exerted by the gas is proportional to the mean velocity of the molecule.

(B) The pressure exerted by the gas is proportional to the r.m.s. velocity of the molecule.

(C) The r.m.s. velocity of the molecule is inversely proportional to the temperature.

(D*) The mean translational K.E. of the molecule is proportional to the absolute temperature.

T fgwRamd o) & fog T @ e Rigrd & SrgaR ¢
(A) T & gRT R 191 QT9, 370] & AL I & FHGUT B B |
(B) T’ & gRT <IN 7147 &T9, 377] & r.m.s. I & FHGUNI BT B |

(C) 319 BT r.m.s. I, AYAE & FEHATIUTA BIall B |
(D*) 317] & foIq wW1exy RMAIRT RIS Soll, TRH 19 & AT Bl 2 |

KE. = SnRT
2

The temperature of an ideal gas is increased from 120 K to 480 K. If at 120 K the root-mean-square
velocity of the gas molecules is v, at 480 K it becomes :

T ATes I Bl dr9HE 120 K9 480 K % 98l il © | dfe 120 K IR 199 (9] &1 a3 #1ed e a7 v
81 a1 480 KR I 1 BT |

(A) 4v (B*) 2v (C)vi2 (D) vi4

V o ﬁ

The ratio between the r.m.s. velocity of Hz at 50 K and that of Oz at 800 K is:

50 KR Hz @1 800 KR 02 & r.m.s. 97 & &9 U 79 & :

(A) 4 (B) 2 (CH1 (D) 1/4
Vimsh = [TM,

(Vrms )2 MlTZ

Which of the following expression correctly represents the relationship between the average kinetic
energy of CO and N2 molecules at the same temperature.

(A) E(CO)>E(N2)  (B) E(CO)<E(N2)  (C* E(CO) = E(N2)

(D) Cannot be predicted unless volumes of the gases are given

HAT TUHE 9R CO TAT N2 319] & 9 3iFd WIicsl SHoll & Gw bl 7 4 3§ {59 yoR, 98 d_E 4
yffd fhar S 2 |

(A) E(CO)>E(N2) (B)E(CO)<E(N2)  (C* E(CO)= E(No)

(D) 91T & T AHAT B, Sd dF & I BT I 9 &7 T & |

It is factual question. (I8 T2 3MTRA UL & I)

Helium atom is two times heavier than a hydrogen molecule. At 298 K, the average kinetic energy of a
helium atom is

(A) two times that of a hydrogen molecules (B*) same as that of a hydrogen molecules

(C) four times that of a hydrogen molecules (D) half that of a hydrogen molecules

BIfTI¥ TRAT, UH BIgglold URATY $I &l ]1 A1 9N © | 298 K TR, Elferdd u=AY] & forg afrea ifas
Foll B :

(A) BISSIS Y] BT e I (B*) BIg SIS 319 & A

(C) BTSSISI 3T] &1 3Uel =R A (D) BTSSISIT 3T] & 37Uer 37l

It is factual question
Tg g MetRd e 2|

Section (F) : Eudiometry
v (F) : 39 ma=tafy

Commit to memory :
Some Common Facts :

If a hydrocarbon is burnt, gases liberated will be CO2 & H20. [H20 is seperated out by cooling the
mixture & CO2 by absorption by aqueous KOH]
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Gaseous State ﬂ—

® If organic compound contains S or P, then these are converted into SO2 & P4O10 by burning the organic
compound.

® If nitrogen is present, then it is converted into No.
[The only exception : if organic compound contains —NO:z group then NO: is liberated]

° If mixture contains N2 gas & this is exploded with Oz gas, do not assume any oxide formation unless
specified.

) Ozone is absorbed in turpentine oil and oxygen in alkaline pyragallol.

IS 7@ ANY e

DY HHTY A .

° Ifg TP BTSSIPET BT S84 il 8, A CO2 T H20 §9d1 8 | [H20 B fAsT07T Bl Svsl o’ @21 CO2 &l
Tl KOH §RT aeifid #xa g §]

) i Hrfe Aiffe H SATP BW B, @ &84 9 4 SO2 T P4O10 H gRARIT 8 914 2 |

° afe Arggo SuRYd B dl N2 ¥ deordl 2 |
[T® 9713 UdTs : Ife Frafe e § -NO. A SuRed g a1 NO, Scferd eRril 2]

° afe fAsor § N 19 SuRerd & a2n s &1 O, & A1y S84 &Rd & dl fhell IifeIgs & a7 & 7
AN 19 a6 b weE H 7 3w @)

° AT TRUE & dcl § deAT Ao R IRRAAI H e gkl g |

F-1 The volume of CO2 produced by the combustion of 40 ml of gaseous acetone in excess of oxygen is :
o & e # g TiEE @ 40 ml & S8 & Sa CO, BT 3MIa & :
(A) 40 ml (B) 80 ml (C) 60 ml (D*) 120 ml

Sol. C3HsO — CO2
3 x nC3HsO = nCO2

F-2.=a 500 ml of a hydrocarbon gas burnt in excess of oxygen yields 2500 ml of CO2 and 3 Its of water
vapours. All volume being measured at the same temperature and pressure. The formula of the
hydrocarbon is :
TP BsSIded 9 @ 500 ml B JfRiSIT & AMEFT § S IR CO2 BT 2500 ml T STefdry g6 3T 3
oflex I BIaT & | 9l SIdd HHE A9 9§19 WR AU Y B 1 ETSeIeed & 9F 2 |
(A) CsHio (B*) CsHa2 (C) CsH1o (D) CaHs

Sol. CxHy + O2—— CO2 + H20
X X Ng,H, = N, (POAConC) (CW POAC)
X x 500 = 2500 (x=5)
yxnCxHy =2xn,, (POAConH) (HUW POAC)
y x 500 = 2 x 3000 y=12
Formula = CsHa2

F-3. 15 ml of a gaseous hydrocarbon was required for complete combustion in 357ml of air (21% of oxygen
by volume) and the gaseous products occupied 327 ml (all volumes being measured at NTP). What is
the formula of the hydrocarbon ?
Y (AT BT 21% SHfediod) @ 357 mlH gl g89 & ol Us IR BEsieEd & 15 ml Jawad ©
T IO I SR 327 ml (I HT AMFAH NTP TR AT 2) 3MIae 8 € | ESeibad &l g &I & -
(A*) CsHs (B) C4Hs (C) CsHuo (D) C4H1o

Sol.  CHy + O2— xgo, + % +H20

15 ml 357><21mI
100
75 ml
(x+¥]x15:75 x+ Y =10
4 4 15
x+¥=5 x+2 =5
4 4

/\
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Gaseous State ﬂ—
3+%: 15x + 282 = 327

y=38 x=3
Formula = C3Hs

F-4= 7.5 ml of a gaseous hydrocarbon was exploded with 36 ml of oxygen. The volume of gases on cooling
was found to be 28.5 ml, 15 ml of which was absorbed by KOH and the rest was absorbed in a solution
of alkaline pyrogallol. If all volumes are measured under same conditions, the formula of hydrocarbon is

Th T eESIeEET & 7.5 ml @ AfRISH & 36 ml & WU fawpfed fdam mar| sver a9 W
9 F1 3MIad 28.5 ml 9 T, RTAH | 15 ml B KOH & gRT @wiifia faan /&1 den 991 §U 3maae &l
aRII URRATA & faermm | oaenfa e | afe vt emgas @wa uRRefd w1 & @

EISSIPHIET BT GF 72
(A) C3Ha (B*) C2H4 (C) C2He (D) CsHe

Sol.  CiHy+ (x+%j 02— XCO2 + %HzO
7.5ml 36 ml
36 — 7.5[x+%] +7.5x=285

36 — 7.5[15%) +7.5x=285

y=4 X=2
So formula = C2Ha

F-5. A gaseous alkane is exploded with oxygen. The volume of Oz for complete combustion to CO- formed
is in the ratio 7/4. The molecular formula of alkane is :

T AR Yo B S & A1 favple fhar S 2 | qul S84 & ford sfawad 02 91 S CO2 &
T BT AU 7/4 © QI Yeb BT AYRGA 77 & :
(A) C2Ha (B*) C2Hs (C) CHa4 (D) CsH12

Sol.  CiHy+ (x+%) 02— xCO2 + %HzO

<t g
X 4
y _3 y<3
4x 4 x 1
F-6. LPG is a mixture of n-butane & iso-butane. The volume of oxygen needed to burn 1 kg of LPG at NTP
would be :
(A) 2240 Lt. (B*) 2510 Lt. (C) 1000 Lt. (D) 500 Lt.
N-FcH TAT M- BT A0 LPG 8| NTP IR LPG & 1 kg & S84 & folg AMATIH G &l
A B
(A) 2240 eilex (B*) 2510 ilex (C) 1000 fiex (D) 500 iex

Sol.  CaHio+ % 02— 4CO2 + 5H20

x ml n-butane

yml  isobutane
Volume of O2 = x x % +yx %
F-7. If in an experiment 100 ml of ozonised oxygen was reduced in volume to 40 ml (at the same

temperature and pressure) when treated with turpentine, what would be the increase in volume if the
original sample was heated until no further change occurred and then brought back to the same
temerature and pressure ?
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Gaseous State ﬂ—

Sol.

Sol.

If TH TAN H 100 ml AAHT ffedio o1 5d aRdE & |1 dd g @ s smaa| 40 ml
B AT § (WAM A 9 I W), AFd9 § 1 gfg el I arafds wieel & 99 a6 T fhar S @
W9 db SHH  PIs URad T8l Bl @ a1 o URHAS qY IR ATl STl ® |

(A) 20 ml (B*) 30 ml (C) 40 ml (D) 10 ml
atconstant T&P
nocv

n=av (a = constant)
given vi =100 ml Ve=40 ml
~ nr=100a (turpentine oil absorbs Os)
no, =40a
No, =60 a

A 3
O3 —— 502

initial moles 60a 0
final moles 0 90a

nNr=90a+40a=130a
Svi=130ml & Av=130-100=30ml

fefed TaP w®
nocv
n=av (a = constant)
given vi =100 ml Ve=40 ml
. nT=100 a (ARMT O3 B JATAMMWT BT B)
no, =40 a
No, =60a

0s —2 %Oz

UR™ | 60a 0

< H 0 90a

nNr=9a+40a=130a

S Vvi=130ml & Av=130-100= 30 ml

A mixture of methane and carbon monoxide requires 1.7 times its volume of oxygen for complete
combustion. What is the ratio of CH4 : CO by volume in the mixture ? [All volume are measured at the
same temperature and pressure]

IfE CH4 T CO & NI M1 & qul S8 & forg Msior & e &6 1.7 A1 SifRio & e &
3MaTIHAT Bkl € | O 3701 § CHa Td CO & ST Pl U F1 811 | [(+) I 9 a9 U9 <9
R AT T g

A)1:1 B)1:2 ©2:1 (D 4:1
Let nt=1
.. nCH4 = X
Nco = 1-X
w Ng, =1.7
CH4 + 202 —— CO2 + 2H20
X 2X

CO + %Oz—) CO2
1

1-x —(1—x

(1% 0%

Now 2x + %(1—x) =17

x=0.8
Ven, 1 Veo= x 1 (1-x)=4:1

/\
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Gaseous State

PART - lll : MATCH THE COLUMN

HIT - Il : DI B GAfId DIVIY (MATCH THE COLUMN)

1= For a fixed amount of the gas match the two column :
N @ fAEd Jen & for =1 Q1 Wi @1 e -
Column -1 Column =1l
Dl — | Pl - I
'\
T‘ (VaTs)
@ | py VaTo) | () Ti>To>Ts
(Vi.T))
P 7
/
? (PVs)
® | v /(szg (@ P1>P2> Py
/'(PM)
; = >
A
? (P3Vs)
© | p /(PZVZ’ " Vi>Va> Va
; = >
4
2 (d,Ts)
© | g /(‘m (©) di> d > ds
. S >
Ans. (A-s);(B-q,8);(C-n;(D-p,1)
Sol. (A PV = nRT
At constant temperature
PV = K (T = constant)
Higher the value of PV, higher the temperature.
So, Ts>T2>T:
Since, P1=P2=Ps
So, VT = V3> V2> Vi
PM
d= —
RT
Since, P1=P2=P3
d o % = di>d2>ds
(B) From Graph,
Vz>V2>V1 and T1=T2=Ts
Higher the volume, lesser the pressure because temperature is same for all.
P1>P2>P3
g= PM
RT
Since, T1=T2=Ts
So, dec P = di>dzx>ds
(©) From the graph,
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Gaseous State ﬂ—

P:>P2>P; and T1=T2=Ts
Higher the pressure, lesser the volume because temperature is same for all.
V1>Vz2>V3
d= m

RT
Since, T1=T2=Ts
So, doe P = ds>d2>d:
(D) From the graph,
dz3>d2>d: and P1=P2=P3

d="M o gl
RT T
So, Ti>T2>Ts
PV =nRT
Since, P1=P2=Ps
VoT

So, Vi>V2>V3
g (A PV = nRT
9q g )
PV = K (T = f79q)
PV RSt 81fdres B°T, ST &1 a1 31fdw 811 |
A<, T3>T2>T:
g, P1=P2=Ps

A<, VT = V3>V2>V1
4o PM
RT
9fs, P1=P2=Ps
doc% = di1>dz2>ds
(B) % 9,

Vz>Vo >V, qLgT Ti=T2=T3s
T 31fdd RIdT B9, SaT B <19 8RN Hife arg 9t & N FwE B
P1>P2>P3
d= M
RT
b, Ti=T2=Ts
3, doP = di1>d2>ds
(C) IqE A, P3>P2>P; @ Ti=Te=Ts

a1 31 <9 B9, AT HH AT I it A1 FH B forT FH M B

Vi>V2>Vs
d= M
RT
fb, T1=T2=Ts
I, do«P = ds>dz2>d1
(D) UG A, ds>d2>dr SR P1=P2="Ps
d:m: doc 1
RT T
31, Ti>T2>Ts
PV = nRT
gfh, P1=P2=Ps
VoT

3T, Vi>V2>V3
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Gaseous State

2. Single option match maxtix :
Column = | Column - I
1Vi=PaV2 =PV = .o, inetic equation of ideal gases.
(A) | P1V1=P2V2 = P3V (p) | Kinetic equati fideal g
VioYe oY% - atconstant '
(B) ToT o o at constant pressure. | (q) | Boyle’s law
1 Dalton’s law of partial pressures at
() |re \E ® constant temperature
(D) |P=Pi1+P2+P3+.......... (s) | Graham'’s law
1
(E) | PV= 3 mnc? ® Charles’ law
BicH-1 9 Diad-1l 4 Toh f[adada e Hifeg |
DieH — | PicH - I
(A) | P1Va=PaVa = P3aV3 = .ccvvrrunnee (p) | ome=t 9 W IS FHIHIO
V, V. V. .
(B) ?l—T—Z:T—3:....ﬁ'qﬁaTerq'\’. (@) | staa—fram
1 2 3
(C) |re % () | FId 99 R Sieed &1 Aif® <9
(D) | P=Pi+P2+Ps+....... (s) | umedq M
(E) |PV= %mnc2 ® | =cd fram
Ans. (A-q);(B-1);(C-s); (D-1);(E-p)
Sol. (A) PV = K (Boyle's law)
P1V1 = P2V2 = P3Vs
(B) From charle's law
VT = Yook = A
T T, T,
© From Graham's law
roc L and d= M = doe M
NY] RT
So, rec —.
Jd
(D) From Dalton's law of partial pressure at constant temperature.
P=P1+P2+....
Bl (A) PV = K (dfger f13%)
Pi1Vi = P2V2 = P3V3
(B) e W & ATAR
VT . > L-%
T T, T,
(C) red W & IR
1 PM
roc — SR d= — doeM
oC \N RT = oC
1
31d:, roc —.
Jd
(D) 9d aM W Sieed & NS 39 99 & AR, P=P1+ P2+ ...
® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ Qesonance Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow

Toll Free : 1800 258 5555 | CIN: U80302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Gaseous State ﬂ—
Bl Exercise-2

w Marked questions are recommended for Revision.

» ff*ed 999 M A g B
PART -1: ONLY ONE OPTION CORRECT TYPE
AT - | : DT TP el fdded UPHR (ONLY ONE OPTION CORRECT TYPE)

Section (A) : Ideal gas equation & gas laws

Gug (A): A N FHdRo v [ e

1. [, I, Il are three isotherms respectively at T1, T2 and Ts as shown in graph. Temperature will be in
order:
[, 11 T I SpH2E: T1, To @A T3 AW R 9 GHAYT 96 8, O RE # yef¥id fhar o 8 | auae &
PH 1 B :
P &\1
I
111
V
(A) T1=T2=Ts B)T1<T2<Ts3 (CT1>T2>Ts (D) T1>T2=T3s
Sol. PV T

2.3 A 40 ml of a mixture of H2 and O2 at 18°C and 1 atm pressure was sparked so that the formation of
water was complete. The remaining pure gas had a volume of 10 ml at 18°C and 1 atm pressure. If
the remaining gas was Hz, the mole fraction of Hz in the 40 ml mixture is :
18°C @orT 1 atm 1@ WR Hz T2 O2 & 40 ml fiso1 R fga 3 v S &, a6 51 &1 faion
qui 8 Y| 18°C o 1 atm WR Y Fdl g A9 b1 AR 10 ml g | Al A 9= I Hz 81 1 40 m

fAsror § Hy &1 911 791 81

(A*) 0.75 (B) 0.5 (C) 0.65 (D) 0.85
Sol. Hz +1/202 — H20)

a b 0

a—2b 0 b

Reaction is studied at constant P &T.

a+b =40 a—2b =10

a=30ml b =10ml

mole fraction of H2 = volume fraction of H2 =30/40 = 0.75.
Bol. H2 +1/202 — H20)

a b 0

a—2b O b

frIa P den T w afafhan dféra &) e 8 |
a+b =40 a—2b =10
a=30ml b =10ml

Ho & JTeT f49= = Ho &1 3maa+ f=1 =30/40 = 0.75.

3. On the surface of the earth at 1 atm pressure, a balloon filled with H2 gas occupies 500 mL. This
volume is 5/6 of its maximum capacity. The balloon is left in air. It starts rising. The height above which
the balloon will burst if temperature of the atmosphere remains constant and the pressure decreases 1
mm for every 100 cm rise of height is
1 atm T@ W g @ W8 W, & @R D Hx 9 & A1 9_1 Al & R9a1 amadd 500 mL | I8

AT §ED AfYHTH AW FT 5/6 Bl T | g H [ERT BIgd W Ig SR IoA1 UR™ IRl ¢ | T8
S A BRI H R TERT He IRA? IS a9 9d I8 de0 9% 100 cm $a1s o1 W) &9 1 mm
PH B ST B |

(A) 120 m (B) 136.67 m (C*) 126.67 m (D) 100 m
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Gaseous State ﬂ—

Sol. Max capacity of balloon = 600 ml
P1V1 = P2V2
500 x 1 =600 x P2

P2:%><760mm:633mm

Height above which balloon will burst = (760 — 633) x 100 cm =127 x 100 cm = 127 m
Sol. @R Pl AfEHIH F9a 3= = 600 ml
P1V1 = P2V2
500 x 1 =600 x P2

Pz:%x760mm:633mm

T FaE R JERT BT SRAT = (760 — 633) x 100 cm = 127 x 100 cm = 127 m

Section (B) : Daltons law of partial pressures

@ug (B) : Tlecd Pl Aifd <€ &1 99

4, A vessel of volume 5 litre contains 1.4 g of nitrogen at a temperature 1800 K. The pressure of the gas if
30% of its molecules are dissociated into atoms at this temperature is :

1800 K TTYHE WR 5 &ilex &1 UMF, AlRglod & 1.4 I ¥ Jad © | Ifc 39 ™ IR $9 AR b1 30%
AT W Ao 81 S @1 Al I @l <19 R 8

(A) 4.05 atm (B) 2.025 atm (C) 3.84 atm (D*) 1.92 atm
Sol. N2 - 2N
att=0 ﬂ =] i 0
28 20
1
att=t — —X 2%
20
but,  x =30% of — = >
20 200

20 200 200

Finalnumberofmole:i—x+2x:i+x:i+ - %
20 20

po 18 | 0.0821x1800 _ 4 g, 0
200 5

5a Two closed vessel A and B of equal volume containing air at pressure P1 and temperature T1 are
connected to each other through a narrow open tube. If the temperature of one is now maintained at T1
and other at T2 (where T1 > T2) then that what will be the final pressure?
T N9 H HR §Y 19 Ta, S Py UG G I dlel U1 A TU1 B U ol ell §R1 9 gU & | AT o

foodl T U1 @1 A9 T1 9T GAX BT T2 B QAT ST & (STl T1 > T2) @9 3ifoe <19 &= 8 -

T, 2PT, 2PT, 2P,
A i B* 1°2 C 1°1 D il
) 2PT, (B T,+T, © T.-T, (®) T,+T,
Sol. Let T1 > T2; final pressure will be same, Let x mole transfer from to A to B vessel.
PaV = (n—x) RT and PaV = (n + x) RT2
- n(Tl_TZ)
T+T,
finally Py x 2V = 2nRTy ; v = MRT
1
P, x nRT, _ (n_ n(Tl—Tz)) RT,
Pl (T1+T2)
Sol. AT T1> T2 ; 3ifcH T@ §9H 8, A & x A 19 AW B 9 ®I=qid el 8
PaV = (n —x) RT IR PaV=(n+x)RT2
- n(Tl_TZ)
T+T,

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ QESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Gaseous State ﬂ—
nRT

A H P1x2V=2nRT1;V=
1
(NRT, _ (n_ n(T,-T,))

P
"R (M+T) )

Section (C) : Mixing of Gases

gus (C) : i &1 fasqor

6. Two flasks of equal volume are connected by a narrow tube (of negligible volume) all at 27°C and
contain 0.70 mole of Hz at 0.5 atm. One of the flask is then immersed into a bath kept at 127°C, while
the other remains at 27°C. The final pressure in each flask is :
(A*) Final pressure = 0.5714 atm (B) Final pressure = 1.5714 atm
(C) Final pressure = 0.5824 atm (D) None of these
JHAM AMIAT B Q1 U BT 27°C W Udh B AT (A0 AT dTell) & gRT SIS Il & qAT I8
0.5atm W Hz & 0.70 9l Jad & | $99 A UH U &I 127°C ¥ TR A 95 (@12) § @ S 2
Tafh gAY P 27°C W & T A1 8 o IS U 7 31~ <@ 1 8w

(A*) J1f<T9 &9 = 0.5714 atm (B) 31f<¥ 19 = 1.5714 atm
(C) 31~ <19 = 0.5824 atm (D) T | BIs oI
Sol.  Two flask initally at 27°C and 0.5 atm, have same volume and 0.7 mole thus each flask has 0.35 mole
Let n mole of gas are diffuse from Il to | on heating the flask at 127°C
Mole in | flask = 0.35 + n, Mole in Il flask =0.35—-n
If new pressure of flask is P then
for I flask P x V =(0.35 + n) x R x 300 ; for Il flask P x V = (0.35 — n) x R x 400
n=0.5
mole in | flask = 0.40 mole in Il flask = 0.30
0.5 x 2V = 0.7 x 0.0821 x 300 (initially) V =17.24 Lt.
P x 17.24 = 0.30 x 0.0821 x 400 (finally) P =0.57 atm.

. 27°C TI1 0.5 atm TR &1 Tl U™ H A SM¥d- 9= & d7 0.7 91 § 9 UAd & g9 0.35 A & |
AT 127°C TR FlRB BT T o W I H |1 H T & n 7 faaRka & o 2 |
| FeTvp § HIed = 0.35 + n, I| %I’ H A1l = 0.35—n
Ife FARp BT A1 S P & ol
FARD | d flg P xV =(0.35+n) x Rx300; WD Il ® fg P x V = (0.35—n) x R x 400

n=0.5
FARSD | § At = 0.40 FARD | # At = 0.30
0.5 x 2V = 0.7 x 0.0821 x 300 (k¥ #) V =17.24 Lt.
P x 17.24 = 0.30 x 0.0821 x 400 (317 #) P = 0.57 atm.
7. Two flasks of equal volume are connected by a narrow tube (of negligible volume) all at 27°C and

contain 0.70 moles of Hz at 0.5 atm. One of the flask is then immersed into a bath kept at 127°C, while
the other remains at 27°C. The number of moles of Hz in flask 1 and flask 2 are :
(A*) Moles in flask 1 = 0.4, Moles in flask 2 = 0.3 (B) Moles in flask 1 = 0.2, Moles in flask 2 = 0.3
(C) Moles in flask 1 = 0.3, Moles in flask 2 = 0.2 (D) Moles in flask 1 = 0.4, Moles in flask 2 = 0.2
HAM SIAT & &I UHE B 27°C W [P Fax <Jd (T0F (AT &) b gRI Siiel ol & af I8 0.5
atm @R Hy & 0.70 I ¥ & 8| S99 9 T UTd ®I 127°C WR 1Y H @ T 8, Sdib gEx Pl 27°C
R TG AT § 1 T U AT UTH &I H He & ATl & F&1 811
(A% U 1 & et = 0.4, 915 2% Al = 0.3 (B)Urd 13 Al =0.2, U 2% #iel = 0.3
(C)Ua 1® Al =0.3, 9 2% #lel = 0.2 (D)Ura 1® At = 0.4, 9T 2P Ald = 0.2
Sol. Let vol. of each flask is 'V' L, Initially
0.5 x 2V = 0.7 x 0.0821 x 300
V=17.24L

Let T is final temperature of flask when pressure in each flask becomes equal, it happens. When
NTotal = N1 + N2
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Gaseous State ﬂ—

Px@V) _ PV, PV - 2_1 1 _3+4 _ 7
RxT  Rx400 Rx300 T ~ 200 300 _ 1200 _ 1200
2400 _

T= = 342.85 K

P x 2 x 17.24 = n; x 0.0821 x 400 = n.=0.3

0.5714 x 17.24 = n, x 0.0821 x 300 = n, = 0.4

Section (D) : Graham's law of diffusion

W(D) ITed &1 faaor &1 s

Sol.

9=

Sol.

10.

Sol.

11.=

One litre of a gaseous mixture of two gases effuses in 311 seconds while 2 litres of oxygen takes 20
minutes. The vapour density of gaseous mixture containing CHs and Hz is :

I D TP AT B0 & 1 efier @1 f9Rd 8 # 311 9FTS o © Sidfe JATaiTe b1 2 Wfie’ 20
e &1 F99 o § a1 TR S0 S CHL @ Ho 9 gad ©, 61 9y g+cd a1 81 |

(A) 4 (B*) 4.3 (C)34 (D) 5
Toore - [32 _ 20x60
o, M 311
M =8.59
V.D. =4.32

Pure O: diffuses through an aperture in 224 second, whereas mixture of Oz and another gas containing
80% O: diffuses from the same in 234 second. The molecular mass of gas will be:

g 0 TP B 4 9 224 AFvs d GuRa el &, Safd O J1 g I 501 S 80% O g &, &
T fRer & g 234 Savs o 2, 19 &1 enfdad goaw 94 8

(A*) 51.5 (B) 48.6 (C) 55 (D) 46.6
toe — o, _  [Mpy
t, fn  \32
234 _ M,
224 32
Mmix = 34.92
1 X X
- 1 _ 02 .08
Bagz M, &2
Mgas = 51.5

A straight glass tube as shown, has 2 inlets X & Y at the two ends of 200 cm long tube. HCI gas
through inlet X and NHs gas through inlet Y are allowed to enter in the tube at the same time and under
the identical conditions. At a point P inside the tube both the gases meet first. The distance of point P
from Xis :

X q1 Y RR arell i ®ra &1 Jferdr & @ 200 cm g | AR X § 9 HCI 9w den faf¥er v+ 4

NHs T/ &1 Aforat & R (F9F F9T O @ WR) o7 91l 2 | SF1 319 yed IR g P o faerh 21

XA Rg PP g 1 2

(A) 118.9 cm (B*) 81.1 cm (C)91.1cm (D) 108.9 cm
<—x—>P<—(200—x)>

HCl —>9 y)<— NH,

fiet — 17 X _ 17

- —_— j = —
e, 36.5 200 - x 36.5

= x=81.13cm

A teacher enters a classroom from front door while a student from back door. There are 13 equidistant
rows of benches in the classroom. The teacher releases N:0, the laughing gas, from the first bench

/\
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Gaseous State ﬂ—

Sol.

12.

Sol.

while the student releases the weeping gas (CsH110Br) from the last bench. At which row will the
students starts laughing and weeping simultaneously.

Uh Bl & HIR H TP M & xare] I a1 Uh [Jenefi fi'e & Sarel 9 ofar 8, &ell & d | §4
F 13 uferdt T & W 2| YU 99 9§ AUS N0, T el N9 BISdl ®, Safe offaw 99 &
faeneft I arelt 9 (CeH1OBr) BIEaT & | frd dfad wR faenef v |rer e don €191 TR il |

(A 7 (B) 10 (CH 9 (D) 8

Let both gases meet at nt row

A g9 ™ nth 9fdd oR et €1

NO, ———X—>«—(12 - x)—><—
CoHiuBr
No, _ X 179 _
e rger 12-x 44
X =24 — 2X
3x=24
x=8=n-1
n = 9th Row

A certain volume of argon gas (Mol. Wt. = 40) requires 45 s to effuse through a hole at a certain
pressure and temperature. The same volume of another gas of unknown molecular weight requires 60
s to pass through the same hole under the same conditions of temperature and pressure. The
molecular weight of the gas is :

Te AfEd Q™ e @ W AN 9 (UER = 40) & Red smaad &1 fow § ¥ AR a9 & fow 45
S ISP & | A AU A1 &6 D ARRAMTAT TR 371 IR DI A 19 & o qHH g & g
# & yarfed &1 & folg 60 s AMITTH B | I Pl 31 R 2 :

(A) 53 (B) 35 (C* 71 (D) 120

1
[ —

N

Section (E) : Kinetic theory of gases

@ug (E) : i & fas sraemon

13.

Sol.

A sample of an ideal gas was heated from 30°C to 60°C at constant pressure. Which of the following
statement(s) is/are true.

(A) Kinetic energy of the gas is doubled (B) Boyle’s law will apply

(C) Volume of the gas will be doubled (D*) None of the above

fIa <9 R e MY N B Uh Uieel B 30°C ¥ 60°C 9% T fhar oan 7 | 9 W 9 e due
| B~

(A) T @1 Ifds Heil g 81 oIk ® (B) ¥faret @ < g

(C) I &1 3mIa=T AT 8 SR (D*) SWRIFT § | I3 &l

Charles law is applicable

e &1 FrH A B #

Section (F) : Eudiometry
g (F) : 39 smue=fAfa

14.»

10 ml of a gaseous hydrocarbon was exploded with excess of Oz. On cooling the reaction mixture
volume was reduced by 10 ml while on adding KOH volume was reduced by 20 ml. Molecular formula
of hydrocarbon is :

10 ml AT EISSIBEA &1 SifRiio @ SuRART # S8 fhar STar 8 91d 31 & WR AN A4 &1 1Iad
10 ml g€ S & | do KOH fidm™ R A 20 ml 9 ST 8 31 BTggIdlad &I 379 g3 8
(A) CH4 (B) C4He (C) C2Ha (D*) C2H2
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Gaseous State ﬂ—

Sol.

15.

Sol.

CiHy + (x+%j 02 —> XxCOz+ %HzO

10 ml 10 X 1'%
10x = 20 = %:10
X=2 = y=2

A mixture of methane, propane and carbon monoxide contain 36.5% propane by volume. If its 200 ml
are burnt in excess of Oz, the volume of CO2 formed is :

g, Ui vd SrdEFsiadss B T s Rrad 36.5% WUH (e & Ag9ER) SuRerd @ afe 200
m| 101 BT SifaRAIST @ STYdBaT § ST STaT ® a1 UTa CO2 &7 IIasT 81

(A) 173 ml (B*) 346 ml (C) 200 ml (D) 519 ml

Ve, =200 % 0.465 =73

Ve, + Cco =200 - 73 = 127

Veo, =3 Ve, + Veu, + Cco =3 x 73 + 127 = 346 ml

PART - Il : NUMERICAL VALUE QUESTIONS
AT - 1| : G&ATHSP HM U997 (NUMERICAL VALUE QUESTIONS)

Section (A) : Ideal gas equation & gas laws

Gug (A) : ey I e g9 A

1.

Ans.

Sol.

Sol.

From the graph of d Vs p at a constant tempreture of 300 K calculate molar mass of gas.
p

ﬁWWSOOKW%ﬁWgvsp$m§mﬁvmqﬁmmﬁaﬁaﬁm|

4
d/p
(atm/atm L)[) g
49.26
P(atm)
4
Pv = nRT = Totalweight « RT
Mmolar
N p= Mass 9 RT N P=d
V I\/Imolar
d M 8
—=—=——(f h
= RT  49.26 (from graph)
8x0.0821x300
= M= =4
49.26
Pv=nRT = BT TR x RT
Mlﬁa"\f
= P = X RT = P=d
\% Mwﬂm
8x0.0821x 300
= 9:M:L(eﬂﬁ@ﬁ) = M = =4
p RT 49.26 49.26

/\
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Gaseous State ﬂ—

2.%

Ans.
Sol.

Ans.
Sol.

Sol.

10 moles of an ideal gas is subjected to an isochoric process (volume const.) and a graph of log (p) v/s
log (T) is plotted where p is in (atm) & T is in kelvin. If volume of the container is 82.1 ml then calculate
the sume of a, b & ¢ where a = slope of graph, b = x intercept of graph, ¢ =y intercept of graph.

TE e 9 & 10 Hid B FHIRIANS YA I JOIRd @ Td I91 log (p) V/s log (T) 3R §9I11 & S8t
T atm¥ Td a9 K ¥ 2| A 9= &1 Fdq 82.1 ml &, T a, b AT ¢ H1 AW AT ST &l a = NG
BY GIel, b = x 31eT WX Ieh §RT PIS AT (T WU ¢ = y 3] W ARG §RT HIST AT I WU |

1
Pv =nRT

P= BT
\%

10 x 0.0821
—————""| +logwT
82.1

logioP =—2+1logwoT  (On comparing with y= mx +c) (y=mx +c & 1 JT A TR )

logP T va

2 Iogf
-2

logi0 P = log10 [%) +10010T = IOglo[

a=m=1
b=2
C p—

2
(@a+b+c=1)

A tube of length 45 cm is containing a gas in two sections separated by a mercury column of length 5
cm as shown in figure. The open end of tube is just inside the Hg surface in container find pressure
differance of gases in two sections. [Assume atmospheric pressure = 75 cm of Hg column]

10cm

5cm

P, = 75cm of Hg 30cm

|

TS 45 cm ol AAferdl H T 9 &I 9RN H SURYT &, Sl fd 5 cm a5 & IR & W™ §RI 9IS © |
S @ faE gt R | Afre &1 ger RiRT o # uR @ wag 9 oSt 91 R Rerd 7| M Wt
ﬁﬁ@$mmwmaﬁﬁﬁ@wﬁWm=?5cm(ﬂﬁzﬁWaﬂ)

10cm

5cm

P, = 75cm of Hg 30cm

| .

Pressure in lower half of gas = Po = 75 cm of Hg column

Pressure in upper half of gas = 70 cm

Pressure differance of gases in upper and lower half of column = (75 — 70) = 5 cm of Hg.
™ & 71 3rg # T19 = Po = 75 cm Hg =%

I & 9= g | T =70cm

W & 9ed 9 1 § 1 BT g9 IR = (75 — 70) = 5 cm Hg.
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Gaseous State ﬂ—

4. The closed cylinder shown in figure has a freely moving piston separating chambers 1 and 2. Chamber
1 contains 280 mg of N2 gas, and chamber 2 contains 200 mg of helium gas. When equilibrium is

established, what will be the ratio L2/L1 ? (Molecular weights of N2 and He are 28 and 4).
Piston
7

L

' 1 L,
g Ry o1 6 o o o fRaman a8, S99 gad aaee fUed & S g%R 1 3R 2 Bl 3felT
HRAl 2| IR 1, 280 mg Nz 99 @Al 8 T IRR 2, 200 mg He IRT @Al & | Arga=el AU 89 W)
Lo/L1 ST JFUTd 1 B ? (N2 3R He &7 3Mfad MR HHL: 28 3iRR 4 ).

e
ya
#
1 2
L, & L,
Ans. 5
Sol. At equilibrium pressure in each chamber is the same
B -3
= 280X 10° 0, o,z 200 x 107 o,
28 4
Let A = area of cross section of cylinder.
P= LlRT = n,RT = L—Z = n—2 =5 Ans.
AL, AL, L, n,
T AT IR R YIS o Pl G IR B |
-3 -3
= 280X 10° _ o). o 200 x10° o o,
28 4
AMIS A = RHCITSR &1 SIURT HIC BT &% o |
L n
p= nRT _ n,RT A =2 -2 -5 Aps.
AL, AL, L, n,

5= A spherical balloon of 21 cm diameter is to be filled up with hydrogen at NTP, from a cylinder containing
the gas at 20 atm at 27°C. If the cylinder can hold 2.82 litre of water, calculate the number of balloons
that can be filled up.
e fHeivey, S 27°C @1 20 atm & WR 9 Jad &, 399 NTP ©R 21 941 =9 dlel elid @R 3l
TESIOE & gRI ¥R el 2| I RAeiveR, Sie & 2.82 oifeR I@dl &, d JER & 98 §&d o W o

Hhell & I YRBlerd BT |

Ans. 10
Sol. {%} = [PZTVZJ
1 7 Inside cylinder 2 7 Outside cylinder
20x2.82 _ 1xV,
300 273
V2=51.324 L

Volume of gas at STP in cylinder =51.324 L

Volume of gas left inside cylinder =2.82 L

Volume of gas available to be filled in balloon = 48.504 L
Let n balloons are filled

4 (21]3 n
— T X | — X

= 48.504 n=10
3 2 1000
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Gaseous State ﬂ—

- (PV,) _ [PV,
L T1 JInside cylinder k TZ JOutside cylinder
20x2.82 _ 1xV,
300 273
V2=51.324 L

Rfer~ex § STP W M &7 3maad = 51.324 L
Rici~ex & 99 9 &1 3Iad =2.82 L

TR H W S drell 9 BT AR = 48.504 L
HAE N @R W I ©

4 (21]3 n
— X | — X
3 2 1000

=48.504 = n=10

6. A closed container of volume 0.02 m® contains a mixture of neon and argon gases, at a temperature of
27°C and pressure of 1 x 105 Nm=2. The total mass of the mixture is 28 g. If the gram molecular weights
of neon and argon are 20 and 40 respectively. Find the masses of the individual gases x and y in the
container, assuming them to be ideal. (Universal gas constant R = 8.314 J/mole K) Give your answer
as x +y.
27°C @1 1 x 10° Nm=2 &d W 0.02 m3 3¥Ia+ &1 U gwa U, A a1 o I & fJsor 4 gad 2 |
s &1 Ho IAE 28 WM ' | Ife T den it #1 um emfad WR wHEer 20 9o 40 B A1 i @
et 19 AMG gY, U H UG I P SIHM x 91 y Fid difoy (AEe I frdie R = 8.314
J/mole K) 31941 SR x +y H <70 |

Ans. 28 (Mmar=24 + mne = 4)

Sol. PV = ntota RT
10° x 0.02 = nrotal X 8.314 x 300

Ntotal = 0.8
mAT + mNe = 08
40 20

Mar + Mne = 28
mar=24; mne=4
Sol. PV = nzga RT
10° x 0.02 = ngw x 8.314 x 300
nzga =0.8
mAr + mNe = 08
40 20

Mar + Mne = 28
mAr:24; Mne = 4

7.5 A column of Hg of 100 mm in length is contained in the middle of a narrow tube 1 m long which is

closed at both ends. Both the halves of the tube contained air at a pressure of 760 mm of Hg. By what
distance (in mm) will the column of Hg lie displaced if the tube is held vertical. Assume decrease in
length of mercury column to be negligible, also take the process at constant temperature. (Isothermal
process).
TH GBI 1 m ! I D A H 100 mm B T B Hg ie @1 Ol & | <9 D al R W)
g5 a1 g3 § | <Y B I MY AEH H Hg & 760 mm 89 WR arg W g4 2| 59 g 9% (mm )
Hg &1 ®fe faRenfia 8, aft cyg Swfer smaven # ¥ | (T8 9MaR & A9 SiaH @ =g § 0y
T A FHH M B, A & I amodE W (FHArd ushH) fhar Sar 2 1)

Ans. 30 mm

:Po=76 cm ///// P, =76 cm

45cm  10cm” 45 cm
Initially : (A) 76 x 45 x A =76 x 45 x A (B)
A = Area of cross section.
When tube is made vertical, let Hg column gets displaced by x cm towards A.

Sol.

»
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Gaseous State ﬂ—

»
»

P1 (45 + X)

VV/////A‘

P,[| (45 -x)

v

For Aside: P1x (45 —x) x A= 76 x 45 x A
For B side: P2x (45 +Xx) x A=76 x 45 x A
also P2 =P1 + 10

76 x 45 ] 76 x 45 + N 76 x 45 1 1 - 10
(45-x) (45 +x) (45-x) (45+x)
76 x 45 45+ X —4s+X _
(45-x) (45+x)

:Po:76 cm ///// P,=76 cm

45 cm “10em™ 45 cm
UR™ # : (A) 76 x 45 x A = 76 x 45 x A (B)

A = IR P BT ATHA
9 AfereT SR Bl 8 99 A1 Hg W A @1 TR% x cm gRT favenfia g & |

A

Sol.

»

P, (45 + X)

r/////‘

P[] (45 -x)

| v
AD TP : P1x (45-x) x A=76 x 45 x A
B TR% : Pax (45+X) X A=76x45x A

P2 =P1+ 10
76 x 45 ! 76 x 45 +10 - 76 x 45 1 3 1 - 10
(45-x) (45+x) (45-x) (45+x)

76 X45{

45+Xx—-4s+x | _
(45-x) (45+x)

Section (B) : Daltons law of partial pressures
YU (B) : Sleed &1 MRS @ &1 a9
8. Consider the arrangment of bulbs shown below.

If the pressure of the system when all the stopcocks are opened is x (in atm) then find 100 x ?
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Gaseous State ﬂ—
(760 mm = 1 atm)

SRIF Y T AP HT B &9 o9 G4 dTed Tied f&T S 8 x atm RN T9 100 x FT 7149 Iq15Y ?
(760 mm = 1 atm)
Ans. 40 atm
Sol. Total number of moles = 300 x L4 240 x L 4 440 x 22
760 RT 760 RT 760 RT
Let the pressure of the gases be P atm when all the stopcocks are open.
Applying ideal gas equation,
P1+1+5)= [@xi+ﬂxi+ﬂxij RT ; P =0.4 atm.
760 RT 760 RT 760 RT

x=04
Therefore, 10x=4
& @ath?ﬁa?rﬂ'@ﬂ:@x 1 +240 o 1 +44O B 5

760 RT 760 RT 760 RT
STd AR Y Bidl bl Widl foar a1 a9 a1 fb I &1 g9 Patm 21
el N FHIHROT Uga BT |
N R R R
760 RT 760 RT 760 RT

P1+1+5)= [

Section (C) : Mixing of Gases

@ug (C) : 41 &1 s

9. Two vessels whose volumes are in the ratio 2 : 1 contain nitrogen and oxygen at 2500 mm and 1000
mm pressures respectively when they are connected together what will be the pressure of the resulting
mixture (in meters) ?

T ura 98 ATSgIo UG Mo @1 g9 2500 mm Ud 1000 mm $HHES B | SF UTSl B SMIAH Bl
U 2: 18| Si9 i Ural Bl SirSl el &, o g gRomE A5 @ &9 @ g (Hiew H) |

Ans. 2m

A B
P, =
2500mm 1000 mm 800mm 680mm
Pa x 2V = Pfinal X (3V) Pg XV = Pfinas X 3V
2 o 1000 _ _
g x 2500 = Prinal 3 = Pinal
Protal = M + @ = 2000 mm or =2m
3 3
A B
Sol. 2v H \V;
P, Py
2500mm 1000 mm 800mm 680mm
Pa X 2V = Pgfm x (3V) Pg X V = Pyfem x 3V
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Gaseous State

1000 _

2

£ x2 =P =P
3 500 i 3

Pa = 50300 10300 — 2000 or _5

Section (D) : Graham's law of diffusion

@us (D) : UTeH @1 R &1 faw

10.

Ans.

Sol.

Sol.

At 20°C, two balloons of equal volume and porosity are filled to a pressure of 2 atm, one with 14 kg N2
and other with 1 kg of Hz. The N2z balloon leaks to a pressure of 1/2 atm in 1 hr. How long will it take for
H2 balloon to reach a pressure of 1/2 atm ?

20°C 919 WX, ] FHM AT & J1 FAF fofed JaR 2 atm @ R W 9 8 | 379 ¥ Ua JaT 14 kg
Nz & 1 ORT JRT 1 kg Hz & 9RT 2 | N2 aTell @RI 1 8¢ 9 1/2 atm T &9 HH $RT 8, a9 sy &
H2 aTell Jea_T 1/2 atm &19 T e ¥ fhaan |85 o ?

16 Minutes
At constant volume and temperature P o W (here, volume of balloon is assumed to be constant)
Thus, for N2 : P1 =2 atm P.=1/2atm att=1 hr
1,
h_w or W2=&XW1 or Wz—é><14—E
P, w, P, 2 4
21

wt of N2 diffused = 14 — % = kg
For Hz : P1 = 2 atm P2 =% atm att=thr

w1 =1 kg w2 =7?

W2 = ick x W1 =¥ kg

Pl

Hence wt of Hz diffused = 1 — ¥4 = % kg
Now, we are to conclude one pomt as

fa _ /& , as per Graham law

s Pa

Va

t_A: Pe or ﬁxt_B: Pe or ﬁxthi Pa

Ve Pa Ve ta Pa Ve ta pPa\Pe

tB

or VaPo Pa or Wa Y _ [Pa
VaPs Ps Wt Ps

For our problem we can write,

WH2 X tN2 I\/‘H2 Yax1 2 1 6 1 1

R or == == or x== ]~

wy, xt, (M, 2, x t \/28 \/14 21x4 t \14
or . or (= E—— = 60 60 mins = mins = 16 mins

14t 14 14 s 1z 3741

for Hz, 16 mins are required Ans.

ﬁuﬁwaww P oW (J8f TR 1 a Had /9 2 )

sAfelg N2: P2 =2 @ forg P=1/2atm t=1wW

%_\‘:vv—z DIl szi—ixW:L a sz%x14=%
ﬁﬂﬁﬁNzEﬂ'H’R’—l4—%= 2?1

H:® foTg : P1=2atm P2=% atm att =t

w1 =1kg Wz =?

wZ:% X Wi = ¥4 kg

1

/\
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Gaseous State

Section (E) :

g9y fIaRd He &1 MR =1 — ¥ = Y kg
fa Ps
A= P gew w3
- o

Va
L = [Ps oy Vao le o [Pe o ﬁxtfs:pia[pi
ﬁ Pa Ve ta Pa Ve ta pPa\ps
tB
T VaPsls _ [Pa T Wa ts _ [Pa
VaPsta Ps Wyt Ps
39 9 & fary,
wy, xty, M, a Yaxl _ fiz fi a 6 1_[1
Wy, <ty (M, 2, xt \28 V14 21x4 "t \14
a1 i:i a1 t= E:i hr = ﬂﬂmins:mins:16mins
14t 14 14 14 J14 3.741

H2 & foTT, 16 min &1 maeaedr Ans.

Kinetic theory of gases

@vg (E) : 16 & e sraemson

11.=

Ans.
Sol.

Two flask A & B have capacity of 1 litre and 2 litre respectively. Each of them contain 1 mole of a gas.
The temperature of the flask are so adjusted that average speed of molecules in “A” is twice that in “B”
& pressure in flask “A” is x times of that in “B”. Then value of x is -

31 U A G B 1! &l A U ofley a1 Q1 ofieX 2| QI § Udh I &1 UH A1 2| aY B S9
PR FHRIN a1 Sl 8 b “B” &1 g H “A” H (Uil I Arad o1l &1 A 8 a1 urF “A” § I
“B” &1 JoIel | X AT 8 | I X BT AF BN :

8
PaVa = naRTa na=ns=1
PsVe = nsRTs "VA = 1 = (Vavg)A = 2(Vavg)B
v, 2
PAVA —_ nA TA
=M T Ve T
PBVB nB TB * \/—
F;A[}] - []}j [ﬂ] " Ta=4Te
p,\2 1
Pa = 8Ps

Value of “x” will be 8.
“X” T | 8 BI |

Section (F) : Eudiometry
@vg (F) : i smaeafafa

12.

Ans.
Sol.

50 ml of gaseous mixture of acetylene and ethylene is taken in a ratio of a : b requires 700 ml of air

containing 20% by volume O: for complete combusion. Calculate the volume of air required for

complete combution of a mixture (50 ml) having ratio b : a. (Report your answer divide by 25).

& 50 ml THifee 9 ufel &1 fAsor Rrad 9 a: b @ o # IuRerd ® & gof <89 & faw 700 m

arg R 20% O, (M & AFAR) IURT & & Mazaedr 8kl 3| d9 99 I &1 AR A1 BIFIY

S fAsor (50 mi) R eifeel™ @ ti¥ef| b:a @ orgurd # SulRed 8 @ Oof <89 & forg emawas 2|

(3191 TR 25 ¥ HET IR Q).

27

Let volume of Cz2H2 = x ml
volue of CoHs4 =50 — x

(since gases are assume ideal, therefore moles « volume)

/\
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Gaseous State ﬂ—

CoHa + 202 ., 2C02+H:0

5
X =X
2
C2oHs + 302 —— 2CO2 + 2H20
50-x 3(50-x)
20

Total volume of Oz = 2 x + 3(50 — x) = 700 x 22
2 100

= X =20 ml
volume of C2Hz2 =20 ml
volume of C2Hs = 30 ml
In new conditions
volume of C2H2 = 30 ml
volume of C2Hs =20 ml

CaHa + 202 ., 2CO2+H:0

30 (E X 30] X
2

CoHs + 302 —— 2CO2 + 2H20
20 3(20) ml

Total volume of Oz = [g x 30] + 3(20) =135

Total volume of air = % =675 ml

V = 675/25 = 27
FA. A& CoHy &1 3mgas = xml (341 ®I AGE A AT & .- Al oo S7ATH)
C2Hs &1 3 = 50 — x

CaHa + goz ., 2C0+ H:0

5
X =X
2

C2Hs + 302 —— 2CO2 + 2H20
50-x 3(50-x)
5 20
fR AT O2= =x+3(50—x) =700 x —
2 100
= x =20 ml

AT C2H2 =20 ml
MITT CaHa = 30 ml
39 98 uRRATT F In new conditions
: MIdd CaH2 = 30 ml
M C2Ha =20 ml

CaHa + 202 ., 2C02+H:0
30 [§ X 30] X
2

C2Hs + 302 —— 2CO2 + 2H20

20 3(20) ml
02 BT B I = [gx30j +3(20) = 135
13
a1 P G AT = o =675 ml

V = 675/25 = 27
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Gaseous State ﬂ—

13.=

Ans.
Sol

10 ml of a mixture of CH4, C2H4 and CO2 was exploded with excess of air. After explosion there was a
contraction of 17 ml and after treatment with KOH, there was further reduction of 14ml. Find volume of
COz2 in 20 mL of original mixture (in mL).

CHa, CoHa @1 CO2 & 10 ml fs1o1 &1 Ay @1 it # fawwpifed s_man iman € | fawpie & uwand smae
H 17 ml @ W ARN 8 TAT KOH ¥ ITART FR & uzar g 14 ml 1 1 B[l 81 20 mL IR™S
801§ CO2 & M &1 919 mL A 91d &1 |

3

Volume of H20 produced = 17 mL; Volume of CO:z produced = 14 mL

Total volume of COz = volume of COz initially + volume of CO2 produced = 14 ml

suppose volume of CH4 and CzH4 in the mixture x and y ml respectively

volume of CO:z produced on explosion =14 — (10 - x-y) = (4 + x +y) ml

POAC for C, H and O

for C, 1 x mole of CH4 + 2 x mole of C2Hs = 1 x mole of CO2

X+2y=4+x+y y=4
forH, 4x+4y=2xmoleofH O ... 0]
forO, 2xmoleof O2= 2 x (4 +x+y)+moleof H2O ........ (ii)

for equation (i) and (ii)

mole of Oz = (4 + 2x + 2y) (use in explosion)

in explosion reaction

volume of reactant — volume of product = 17 ml

X+yY)+ (@4 +2x+2y)— (4 +x+y) =17

2x+2y=17 (iii)
from equation (i) and (iii)

volume of CH4 = 4.5, volume of C2H4 = 4 ml, volume of CO2 = 1.5 ml
JA~ H20 T A1IdT = 17 mL; S~ CO2 Bl A™dT = 14 mL

CO: &1 FA I = U™ H CO2 BT I + Scd~ CO2 T I = 14 ml
AT &1 fASOT § CHa T21 C2Hs &1 ST HHek x dy mi 2 |

f[ApIe HI IR Sed~ CO2 BT AT =14 — (10 —x—-y) = (4 +x +y) ml
C,Ham O & fag POAC,

C @ forg, 1 x mole of CH4 + 2 x mole of C2Hs = 1 x mole of CO2

X+2y=4+x+y y=4
Ha fog, 4x+4y=2xmoleof O ... (i)
O% fag, 2xmoleof O2= 2x(4+x+y)+moleof H:O ... (i)
JHIBRT (i) T (i) A
02 Wl = (4 + 2x + 2y) (RApIe # wga)
faepres sifafshar &

[hATHIRDI BT ATIAT — IAIG DI A = 17 ml
X+y)+(@4+2x+2y)—(4+x+y) =17

2x+2y=217 (iii)
BT (i) T (i) =

CHa T 31 = 4.5, C2Ha BT JATH = 4 ml, CO2 T 3 = 1.5 ml

PART - 1ll : ONE OR MORE THAN ONE OPTION CORRECT TYPE

AT - 11 : U I1 & 9 3IfSe 981 fadey gorR

Section (A) : Ideal gas equation & gas laws

us (A) : Age g gHiiHRer ve N e

1.

A gas cylinder containing cooking gas can withstand a pressure of 14.9 atmosphere. The pressure
guaze of cylinder indicates 12 atmosphere at 27°C. Due to sudden fire in the building temperature
starts rising. The temperature at which cylinder will explode is :

/\
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Gaseous State ﬂ—
QT UHM arell 19 BT fAevs’ 14.9 IgATSH &1 &9 A8 IR dadl © | 27°C W fHeveR &1 3@ A9
(ETeEdY) 12 grgavesa AT wRan &, f[AfeeT § orems I o | AIUEM 96 Ol ©, 98 A 9 B
T TR R¥elve’ ®e SRAT :

(A*) 372.5 K (B*) 99.5 °C (C) 199 °C (D) 472.5 k
Sol. Suppose the cylinder will burst at T2K
To= F2lqvy=vy) = 1422390 — 3755 ¢
P, 12
. A P RIcvs TK A0 W e Sl 2 |
To= P2l (vy=vy) = 2422390 — 375 5¢
P 12

1

2x»  What conculsion would you draw from the following graphs for an ideal gas ?

AT

0 K(-273.15°C) 0 K(-273.15°C)
(A) As the temperature is reduced, the volume as well as the pressure increase
(B) As the temperature is reduced, the volume becomes zero and the pressure reaches infinity
(C*) As the temperature is reduced, the pressure derease
(D*) A point is reached where, theoretically, the volume become zero

for1 sl & ey @ oy Riprerd 8 7

o

0 K(-273.15°C) | 0 K(—273.15°C)
(A)@ééﬁawmﬁm%ﬁﬁwwmﬁq@ﬁ%l
(B) 519 ATUHI HH BT & I AMITH T &1 Sl & Y9 <19 3= & Il 2 |
(C*) S O dIYAE ®¥ B1d1 & o9 99 &9 "edl & |
(D*) f¥l Ta famg WX 3maaq RigIf<ae U 3 T 81 ¢l & |

3. A open ended mercury manometer is used to measure the pressure exerted by a trapped gas as shown
in the figure. Initially manometer shows no difference in mercury level in both columns as shown in
diagram.

P=76 cm

Gas A

After sparking ‘A’ dissociates according to following reaction

A(g) — B(9) +3C(9)
If pressure of Gas “A” decrease to 0.9 atm. Then :
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Gaseous State ﬂ—

(Assume temperature to be constant and is 300 K)
(A*) total pressure increased to 1.3 atm (B*) total pressure increased by 0.3 atm
(C) total pressure increased by 22.3 cm fo Hg  (D*) difference in mercury level is 228 mm.

TP Gol R el IRT & AR &1 SUA 9F 4 99 I gR1 oRIfd g &1 /e | o 2
S & foa # g w1 81 uRy #§ 99Hex § UR @ QN1 W H PIg SR T8l 2 |
R e @ ugErd N A R geR 9 e B 2
A(9) — B(9) +3C(9)
Ffg 9 “A” &1 9 g€ B 0.9 atm B S B |
(@ f& am™ 300 K R ReR B) 9 —
(A*) T T19 9¢ B 1.3 atm B W & | (B*) @1 §19 0.3 atm 9¢ STl 2 |
(C) F <@ 22.3 cm Hg 98 T 2 | (D*) IR & ReR &1 <R 228 mm & S 2 |

Sol. Pr=1+3x0.1=13atm
AP =0.2 atm or I1 76 x 0.3 cm of Hg or 760 x 0.3 mm of Hg

4. Which of the following is/are correct ?
(A) At constant volume, for a definite quantity of an ideal gas graph of PT v/s T2 will be parabolic
(B*) At constant pressure, for a definite quantity of an ideal gas graph of VT v/s T will be parabolic
(C* In going from A to B for definite quantity of an ideal gas pressure increase

v1€’/§

—_—
T

(D*) At constant volume, for a definite quantity of an ideal gas graph of % v/s T2 will be straight line.

= A 9 e/ e T8 R/

(A) Rer amas wR, et 9 @ A9 951 & g PT vis T2 &1 IR WRIAIHR 8l ® |
(B*) ReR q@ WR, e I & Ay 9 @ forw VT vis T &1 IR WRAIdR 81 |

(C*) Ush e 9 #I e w51 & ol A B @@ oM R 19 9edl § |

V1A B

—_—
T

(D*)ﬁwaww,mﬁvaﬁﬁﬁaﬁwzﬁm%v/stmmW%@Wg‘m%l

Sol. At constant V, n
PT = KT? = y = kx = Straight line
At constant P, n
VT = KT2 = y = kx? = Parabola

Slope of line (I) > Slope of line (II)

) > (%)

Pg > Pa
At constantV & n
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Gaseous State ﬂ—

P =KT

E =K

-

; vis T2 will be straight line.

A ReRV,n W
PT =KT2 =y = kx = ¥Rl YT
ReR P, n WX
VT =KT2 = y = kx2 = IRqI

=
T (1) BT @Tel > @ (1) B are

(%) > (%)
P/ P
Ps > Pa

ReRV, n &

P =KT
=K

—H|T |

v/s T2 IRl NI BI |

5. For gaseous state at constant temperature which of the following plot is correct ?

Rer au w® IRNY 3w & o =1 § 9§ S99 IIRE 98 © ?

I W

(A% PV (B*) PV
V— P—
: !
() V (©) PV
1
| v [ v—

Section (B) : Daltons law of partial pressures
Us (B): Sleed & ¥ 9 &1 99

6. In a closed rigid container, 3 mol of gas A and 1 mol of gas B are mixed at constant temperature. If

1mol of another gas C at same temperature is introduced and all gases are considered to be non
reacting, then

(A*) Partial pressure of gases A and B remain unaffected due to introduction of gas C.

(B) Ratio of total pressure before and after mixing of gas 'C' is g .

(C*) If the total pressure of gas mixture before introducing gas 'C' is 20atm, then the total gas pressure
after mixing 'C' will be 25 atm.

(D*) If data of option'C' are used, then partial pressure of gas 'C' will be 5 atm.
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Gaseous State ﬂ—

TH 95 g U W, F9d a0 W, A S 3 A 9 B @ 1 A @1 A fean s 71 A w9=
TU R, TUh 3 T CP 1A & U | Far orar g, 920, 9 A9 & wReR ifshareiial /1 SIren

HIE]
(A%) 1 C &1 fAam™ o= A AT B & 31if¥d <79, mrfad a4 8 B |

(B)W'C'aﬁﬁaﬁaﬁqﬁamwmagamma—ﬂmg%l
(C* Ife A|'C' 31 A A gd IR0 3701 &1 foT @ 20 atm & | 79, 39 'C' BT HeA™ & ygar Ho 149

19 25 atm BT |
(D*) I fadheu 'C' & aMds (data) Tgad By SV T4, A9 'C' &1 3RS 379 5 atm BT |
Sol. ny=3,ng=1,nc=1
_ (3+1RT _ 5RT (P, _ 4
(Poi = v = (P = v = P) 5

[EN

Partial pressure of C = X X Py = é x 25 = 5 atm. (C &1 b TE = X x Py = 5 x 25 =5 atm.)

Section (C) : Mixing of Gases
@ug (C) : 41 &1 fAsor
7.3 Carbon mono oxide (CO) and oxygen O3 react according to :
2CO(g) + O2(g) — 2C0O2(g)
Assuming that the reaction takes place and goes to completion, after the valve is opened in the
apparatus represented in the accompanying figure. Also assume that the temperature is fixed at 300 K.
(Take R = 0.08 atm L/mole K)

Closed
value
SR XD
3 litre 1 litre
at 16 atm at 48 atm
(A*) Partial Pressure of Oz = 6 atm. (B*) Number of moles of CO2 formed = 2
(C*) Number of moles of Oz left = 1 (D) Partial Pressure of Oz = 3 atm.

HTE AT AdTSS (CO) R RIS 02 &1 AfAfhar 71 el 2 |

2CO(g) + O2(g) —> 2C02(g)
Ig AHHR Al goicqn wu | Bl &, A M o # 9red Wiew @ 918 R’ R | /1 awEE 300 K

W a8 | (7T, R = 0.08 atm L/mole K)

Closed
value
SR
3 litre 1 litre
at 16 atm at 48 atm
(A*) O BT ATRIH <19 = 6 atm. (B*) CO> & 9111 dTel ATl &I He&AT = 2
(C*) O @ Y g Al &I T = 1 (D) Oz T 3MR1&H <19 = 3 atm.
PV 16 x3 _ PV 48 x1
Sol. Nco= — = ——— =2 ; N, = — = ———— =
RT  0.08 x300 * RT 0.08x300
2CO + 02 —— 2C02(g)
= CO is limiting Reagent so no. of moles of CO2 formed = 2
= CO is limiting Reagent so no. of moles of Oz left =1
Partial Pressure Oz = @ = M =6 atm.
PV 16x3 PV 48 x1
Sol. Nco = — = ; Ny, =

RT ~ 0.08x300 : T RT ~ 0.08x300
2CO + 02 —— 2CO02 (g)

= CO ¥ 31fidpH® B safey Affd CO & dia = 2
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Gaseous State ﬂ—

=N CO JHr< 31fipH® 8 3Afely 39 02 ® Al =1
3TifIF q1§ O, = —”ST = 71XO'02X300 = 6 atm.

Section (D) : Graham's law of diffusion

gug (D) : I1ed &I faaxor &1 s

8.

Sol.

9=

Sol.

Which of the following statements are correct ?

(A) Helium diffuses at a rate 8.65 times as much as CO does.
(B*) Helium escapes at a rate 2.65 times as fast as CO does.
(C) Helium escapes at a rate 4 times as fast as COz does.
(D*) Helium escapes at a rate 4 times as fast as SOz does.

1 A | P B w9 B ?

(A) CO &I Jor=m H Biferim 8.65 AT 31ffd &% R faaRd 8kl & |

(B*) CO &1 g1 3 EIferdd 2.65 1 3Mfdes el | yoiad HRall o |

(C) COz @ garm & Bferad 4 1 1 2feran & gaies &Rl B |

(D*) SO @I o # e 4 T[T 1% ear & g &ell 2 |
1

roc —

N
The rate of diffusion of 2 gases ‘A’ and ‘B’ are in the ratio 16: 3. If the ratio of their masses present in
the mixture is 2 : 3. Then
(A) The ratio of their molar masses is 16 : 1
(B*) The ratio of their molar massesis 1: 4
(C) The ratio of their moles present inside the container is 1 : 24
(D*) The ratio of their moles present inside the container is 8 : 3
31 NG A TAT B’ @ fIERT Y &% &1 31U 16 : 3 ' | Al fsor § SuRed g9 ARI & U 2:3 7
(A) 3@ HIeR ARl &I T 16 : 1 BT |
(B*) 39 HIGR WRI &I U 1: 4 B |
(C) Urd & 3SR SURT §HD Al BT AU 1 : 24 BT |
(D*) UM & IR SUNT $HS Al $I IJU 8 : 3 BT |

Given fRmmwry =16 Wa_2
i 3wy 3

we have gavEa s 2= M
% nB hAA

16 _ w, My [My

3 M, Wy M,

3/2 3/2

16 _ 2 ([MEN = (M) =8 = Mo =g
3 3lm,) m,J) = M.
mole ratio el UM =8: 3

Section (E) : Kinetic theory of gases

@vg (E) : i & fad sraemon

10.

Sol.

If a gas is allowed to expand at constant tempeature then which of the following does not hold true :
(A*) the kinetic energy of the gas molecules decreases

(B*) the kinetic energy of the gas molecules increases

(C) the kinetic energy of the gas molecules remains the same

(D*) Can not be predicted

Ify v 9 e au w R & @ a9 91 3 & S 9 T8 '

(A*) T & 3rupeli @ ISt Sofl W Bl ¥ (B*) T @& 3rupaii @l It Soft gl B |

(C) I & Uf3ii HI TS ol F9H B 8| (D*) FB FEl 781 ol G |

K.E. is a function of temperature. If temperature is constant, K.E. will be constant.

TTferst Soft arga W R el 8| o9 9 ad Nad 2 | afas Sl @ 919 fd @ |

/\
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Gaseous State ﬂ—

11. Precisely 1 mol of helium and 1 mol of neon are placed in a container. Indicate the correct statements
about the system.
(A) Molecules of the two gases strike the wall of the container with same frequency.
(B*) Molecules of helium strike the wall more frequently.
(C*) Molecules of helium have greater average molecular speed.
(D) Helium exerts larger pressure.

fodt v U= ¥ o At e 9 U Al it SuRerd ® 99 T # B @ 9 B |
(A) SFI I & 379 FAM JAGRT A UTH B SR F THI & |

(B*) Eifera™ & 379] SUTaT MMgRy | U & S1aR| A THR 2 |

(C*) Biferm & vpRll &1 3irwd anfogs T «1fde 2 |

(D) Eferam 319 31fd® IE RN Bl B |

Sol. Helium gas has lower molecular mass and hence it moves faster than neon and strikes the wall more
frequently.

8RT
M

1/2
Uav o< [ij
M

Hence, He has higher speed than neon.

T Yo SfTIA B Y] B 4R $H & A 9 AS AT F IF Bl AR F SHIA © 9 SqB CHIN Bl AGT
m_ﬁﬁ?ﬁ%| Uay = E

™
1/2
Uav o< [ij
M

12. Indicate the correct statement for equal volumes of N2(g) and COz(g) at 25°C and 1 atm.
(A*) The average translational KE per molecule is the same for N2 and COz
(B) The rms speed remains same for both N2 and COz2
(C*) The density of Nz is less than that of CO2
(D*) The total translational KE of both N2 and CO: is the same
N2(g) T CO2(g) & 25°C T 1 atm TR f%101 & IR & /91 H | S99 HUF 9 2 |

(A*) N2 @ CO. & i d wIHIaRol AIfist SHoll GAH & |
(B) N2d CO®! rms 7Ifl IHIT &
(C*) N2l 857cd CO ¥ PH B |
(D*) N2 @ CO2 Q1 &1 Hl ARV Tfist SHoll T & |
Sol. Ny, = Neo, p, V, T = constant mass of N2 < mass of CO..

Ny, = Neo, p,V, T =rd N2 &1 GeHF < CO2 Dl SIHA .

Uav =

Section (F) : Eudiometry

@ug (F) : 9 a=faf

13.= A hypothetical gaseous element having molecular formula Mx is completely changed to another
gaseous allotrope having molecular formula My at 310 K. In this act volume of the gas is contracted by
12 ml to a volume of 8 ml. The simplest possible molecular formulae of the two allotropes are
TEh HIedd I T@ fTadT SURE My 8 31 IR 310R%Y fTHaT S10[{a My & 3 310 K 19 WR guid:
B STl © 39 A § N &1 dT 12 ml ¥ "geH] 8 ml B WAl | 99 S UR®Ul bl oI

IS B |

(A%) M2 (B) M3 (C) Ma (D*) Ms
Sol. YMx — XMy

20 ml

20x

y

=8

2
5

< | %
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Gaseous State ﬂ—

14.

Sol.

A 100 ml mixture of CO and COz: is passed through a tube containing red hot charcoal. The volume
now becomes 160 ml. The volumes are measured under the same conditions of temperature and
pressure. Amongst the following, select the correct statement(s) :

(A*) Mole percent of CO:z in the mixture is 60.  (B*) Mole fraction of CO in the mixture is 0.40

(C) The mixture contains 40 ml of CO2 (D*) The mixture contains 40 ml of CO

100 ml CO Td CO, &1 3197 U& Fefl R Yo 9« aR&Id SuRYd & | yarfdd fear e & fAsmor &
I G 160 ml BT ST B | A ST WA T UG P IR AN T g1 ora: 1 § & 98 %o /%
(A%) fs191 § CO, %1 Arel Ufirerd 60 & (B*) fas191 § CO &1 Al YHTSl 0.4 B

(C) fs1o1 & 40ml CO. SuRerd & (D*) fas1o1 % 40 ml CO Sufkerd &

Let CO is (100 — x) ml and COz is x ml.

AT CO, (100 —x) ml g 1 CO2, x ml &

CO2+C —— 2CO

X 100 — x

- 100 — x + 2x
100 + x = 160

PART - IV : COMPREHENSION

[T - IV : AT (COMPREHENSION)

Read the following passage carefully and answer the questions.

o1 argee @) WFYdS ufed a1 U @ SR |

Comprehension # 1

MEASUREMENT OF PRESSURE
Barometer: A barometer is an instrument that is used for the measurement of pressure. The
construction of the barometer is as follows

Perfect Vaccum PoA
Hg T
Hg is filled upto brim P p-p at equilibrium

lollo_ atm P0A=mg
Thin - _ = p(Ah)g.
nairow v P,
glass P
tube i Mg

Cross sectional view of the capillary column

A thin narrow calibrated capillary tube is filled to the brim, with a liquid such as mercury, and is inverted
into a trough filled with the same fluid. Now depending on the external atmospheric pressure, the level
of the mercury inside the tube will adjust itself, the reading of which can be monitored. When the
mercury column inside the capillary comes to rest, then the net forces on the column should be
balanced.
Applying force balance, we get,

Patm X A= mxg (‘A’ is the cross-sectional area of the capillary tube)
If ‘p’ is the density of the fluid, then m = p x g x h (‘h’ is the height to which mercury has risen in the
capillary)
Hence, Pamx A= (pxgxh)xA or, Pam = pgh
Faulty Barometer: An ideal barometer will show a correct reading only if the space above the mercury
column is vacuum, but in case if some gas column is trapped in the space above the mercury column,
then the barometer is classified as a faulty barometer. The reading of such a barometer will be less
than the true pressure.
For such a faulty barometer
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Gaseous State ﬂ—

é | P x A
1 - __{

l ]Patm X A
mg

PoA =mg + Pgas A
Po = pgh + Pgas or pgh = Po — Pgas

AT #1
<Y DI HIYA
IR : WHIER TF SYHRY 2 S {6 <19 AMO9 & B (el 2 | SRR &1 oo 79 R & =i 2
Ui i BoAt

Hg
Hg qof %9 & *R7T T&am & 1’0 P=P, '\:f_q;g
Tl =mg.
= R ot
RISIR] é P,
El\—q\a 0

Mg

(PIRPBT = B JTIR BIE BT §H)

& el Fdel Afhd HIRIDT Teil DI YUIed | (S&l 59 Fdert a1 8 98 a®) 96 o &9 & A1
WP, FHM %4 F W 83 AIYAGR 5 H 9 Il Q1 Il © | 39 g8 agAvSeld I & 3MER W
Tofl & /R IR HT WR WA DI FART HIAT & 1D UISdid LYdd <@l Al & | 5F SR el
B IR ADY PicH ReR Bl T & 79 Do IR IRATN 9o Aferd 81 AT | 9o Fard BT T W,
B9 YISl HRd o—

Pam X A= mxg (‘A BRIGTA BT AU FIE ATHA ©)
I p TRA BT 8@ 8 @ m=pxgxh (‘h' & SR 2 B R HRGM H ABA BT WK Il )
31, Pam x A=(pXx g xh)xA 31dl, Pam = pgh

I g RFAIeR :
T AT dRIMICY |l UIedid ddd qd SN K AHY DI & SHUR & ©IF W fard 8, dfeT ¢

Rerfodi 3§ IS o 19 ®1 7D DiaH & S  ©IF W @1 ol &, dl ey b e Jaa R
@ wU # TG fFa ST E | 39 PR B RIHIER B IS 6 A HH Uredic el ¢ |

39 AR & e g R & oy

l Pgas XA
| [PanxA
mg
PoA = mg + PawA
Po = pgh + Piw 1 pgh = Po — Paw

1w A tube closed at one end is dipped in mercury as shown in figure-3 such that the closed surface
coincides with the mercury level in the container. By how much length of the tube should be extended
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Gaseous State ﬂ—

such that the level of Hg in the tube is 5 cm below the mercury level inside the container. (Assume
temperature remains constant)

Th AR W I Toll B b § 39 UBR a1 o 2, o & =F-3 7 swian = 8, & el @ 9=
TqAE, UF H W AHY ql P I¥IER Bl 7, el Bl fhaT SR -SSR W fh Fqelt § Hg @1 de, s |

TG AHA D dd 9 5cm T B (@ fF a9 ReRr 991 &1 &) argAvSed g = 70 AL (URT)
P...= 70 cm of Hg

20 cm
(A) 18 cm (B*) 19 cm 4cm (D) 30 cm
Sol. P1 =70+ 20 =90 cm of Hg,
P2 = (70 + 5) cm of Hg = 90%x20=75%x(5+x) = x =19 cm.

24 cm
|

2. t P = 75 cm

xxxxxx

=
333
A

e——e—>]
10cm 10cm, p = 20.4 gm/ml
of Hg

If above tube is placed vertically with the open end upward then the length of the air column will be
(assume temperature remains constant)

24 cm
—

t i~ P. = 75 cm

llllll

A

———>
10cm 10cm, p = 20.4 gm/ml
of Hg

I FWR B AR ol AR & {1 IR el Bl SeafeR @ A1l 81 dl a1 BlcH B orwars =1 8rft
(= % a3 2):

(A) 20 cm (B) 36 cm (C*) 18 cm (D) 15 cm
Sol. P1=75cm of Hg, V1 =24 x A
P, =75+ 10 + 22220 - 190 ¢m of Hg
P

XKKKK
OO

= 75 x 24 =100 x X
X =18 cm

3m A gas column is trapped between closed end of a tube and a mercury column of length (h) when this
tube is placed with its open end upwards the length of gas column is (/1) the length of gas column

becomes (¢2) when open end of tube is held downwards (as shown in fig.). Find atmospheric pressure
in terms of height of Hg column. (Assume temperature remains constant)
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Gaseous State ﬂ—

TG T P YD a5 MR AR h TN & IR & W™ & 19 I@d 2| 99 TF &1 Gall R SR

29N D W D TS (/1) B R 9 TIE b Gl AR B A IR < B G o # gertan

2) T8 I B W B ANE (f2) B W B | Hg & B Ha18 B UGl § IGASAT q19 A BT |
gRReIf 1 gRReIf 11

h(¢,+2,) h(¢,—1,) 0, +1,)
127 D) (h1/1 + ha/
()f—fl) ()(EM) ()h(C—fl) (D) (hafa + hat2)
Sol. Casel Case Il
P1 = (Po + h) P2 = (Po—h)
PiV1 = P2V2
Now in both the cases, the gas is the same and temperature is also constant, hence Boyles law can be
applied.
l1 A (Po+h)=/2A (Po—h)
= ht+0) cm of Hg column.
(ﬁz _f1)
Sol. uRReIfdI gfRfRerfar T
P1=(Po + h) P2 = (Po —h)
P1V1 = P2V2

T Refcl 3§ 19§99 8 3IR Aroee Fd © s9felt die &l -9 S Sl dahdl © |
1A (Po+h)=/2A (Po—h)
Po = het, +£,) cm of Hg column.
(62 B €1)
Comprehension # 2
Dalton's Law: Suppose a mixture of two ideal gases, A and B, is contained in a volume V at a
temperature T. Then, since each gas is ideal, we can write
RT RT
Pa=na—, Ps =ng—
\% \%
That is, in the mixture each gas exerts a pressure that is the same as it would exert if it were present
alone, and this pressure is proportional to the number of moles of the gas present. The quantities Pa
and Ps are called the partial pressures of A and B respectively. According to Dalton's law of partial
pressures, the total pressure, P, exerted on the walls of the vessel is the sum of the partial pressures of
the two gases :

Pt=Pa+Pg=(na+ ns)(g] .
The expression can be generalised so as to apply to a mixture of any number of gases. The result is

= ZPi = ani, (1)
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Gaseous State ﬂ—

where 'i' is an index that identifies each component in the mixture and the symbol Xi stands for the
operation of adding all the indexed quantities together. Another useful expression of the law of partial
pressures is obtained by writing
= RT _RT A —pf )
Pa=na v Pt v Zi:ni, X Pa PtL J ..... (2)

Zi“i

, is called the mole fraction of component A, and equation (2) says that the partial

™

Na

Zini

pressure of any component, such as component A, is the total pressure of the mixture multiplied by
nA

Zini

The quantity

, the fraction of the total moles which are component A.

ITHT #2

Sol.

Sfee 9 : A {6 Q1 sme=t 4 A T B, @ 48191 &I OO T R 91 ¥aH V3 @l 9 &, b

F’A:nAE , F’BZI’IBE
\ \Y

saferg, 80T H UR¥% I T S1@ R © Sl fb I9D Aol SURYT B WR I T § doO I8 IW
Suferd 19 & Hiddl ®I G&AT S FHIGURN Il & | Pa T Pe JIRRIT B A A 71 B &1 3115 <16 Ped
2| AP &M@ & Sieed ¥ & JFAR UTH Bl SAR| R o dTel Bel @ Py, &l 1491 & ARIB a9
1 AT BN & |
Pt=PA+PB=(nA+nB)(RT;r-].
I 1 5l G & B89 3, 39 9d Bl UGA HR APl AHEFIGRY [HI1 Sl © | aRomH e ©
P = ZPI =R_\;|-Zni’ (1)
el i ARl & S B s 6 g add B ugd BRal & a1 AR Bl FW IR P Ud |1
ISP % W Fd B o | 71 o gY o1 <19 199 & wuois gR1 Al 39 @Sid &1 U I wY A
TRIaT fomam T | ¢ |

PA=F’{ N )

] S Z,HJ ..... (2)

NIk Z”An,aﬁwmAmmﬁﬁm(qw)m%aww.(Z)wﬁ%ﬁiﬁﬂﬂmzﬁmﬁm

m,zﬁ%?(éﬁﬁsuﬁﬁm(A)zﬁm)ﬁmaﬂaﬁmﬁ{:An (@ aud A B Dol Wil BT

RT
P:n_, Pi= — n,
A AV ‘ VZ'

o |;U
It
>3

(YATS) §) | ON fhar S 2 |

A closed container of volume 30 litre contains a mixture of nitrogen and oxygen gases, at a temperature
of 27°C and pressure of 4 atm. The total mass of the mixture is 148 gm. The moles of individual gases
in the container are (Take R = 0.08 litre atm/moleK)

(A) n,, =2 moles, n, =3 mole (B*) n,, =3 mole, n,, =2 mole

(C) n,, =4 mole, n,, =1 mole (D) n,, =2.5mole, n, =2.5mole

27°C A WX TAT 4 atm 1§ TR TH 30 ofiex MIaH & gv< ura H Argelo o it 9 @& fAsmor a1
foran S 2| 5701 &1 | R 148 UM B | UTH H UG I B Al o 61 79 5— (e R = 0.08
@ile} atm/moleK)

(A) n,, =291, n, =34d (B*) n,, =3Hd, n, =24

(C) n,, =4 ¥, n, =19 (D) n,, =2.54d, n, =254

PxV=(ny, +n, )RT
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Gaseous State ﬂ—

Ny, + Ny =PV o _4x30 (1)
: * RT  0.08x300
n,, X28+ n, x32=148 -(2)
4n, =12
n,, =3 mole
n,, =2 mole
5. If the whole mixture (of above problem) is transferred to a 5 litre vessel at same temperature, then

choose the correct one :
(A) Total pressure in the container remains same.

(B) Mole fraction of gases will change by %unit.

(C*) Partial pressure of each gases will be 6 times.
(D) Total pressure in the container becomes half of the initial pressure.

Il (SWIa F9=1 H) qui 8707 ) §99 A R 5 ofiex 93 9 REMIRG foan San 2, @ s99 9 a5
TS e AT Bl A DIfoRI—

(A) UTH H el &9 FH IEdT & | (B)ﬁﬁmﬁam%w@ﬁﬁﬁaﬁl
(C*) U% 19 &1 AifRH <@ B: A1 81 JM | (D) U § Fel I, URMNS 16 BT AEM 8 S & |

6. If the original mixture (as in Q.No. 4) is allowed to react at this temperature to form NO gas, then the
total pressure in the container after the reaction is :
(A) 2 atm (B) 8 atm (C* 4 atm (D) None of these

I IRafae s (U9 G 4 & JATER) B 59 a9 ), NO i 91 & forg fban o=l ot @ @
Jfifhan & g U= 4§ <19 1

(A) 2 atm (B) 8 atm (C*) 4 atm (D) 79 | PIS TaI
Sol. N2 (g) + O2(g) —— 2NO(g)

before reaction 3 mole 2 mole 0

after reaction 1 mole 0 4 mole

after reaction there is still 5 mole in to the container and total pressure depends on only number of
moles of the gases.

Sol. N2 (g) + O2(g) —— 2NO(g)
AfAfrar & TR 3HIA 2 HIA 0
Iffhar & 919 1 Al 0 4 9

JAfffhar & are Al o H 5 Al 2 qA1 I Bl Hod &6 T9 D AWl Dl G W FHR BRaT 2 |

Comprehension # 3
Answer Q.7, Q.8 and Q.9 by appropriately matching the information given in the three columns
of the following table.

In following questions :

Ma & Mg = Molar masses of ideal gases A & B, P = Pressure of gas, A = Area of hole of container

Ta & Ts= Temp of gases A & B in kelvin, na & ns = Moles of gases A & B in container

ra & re = rate of effusion of gas A & B

Column-1 Column-2 Column-3

My, 1 ) o . rn 1

()] —_=— 0] Under similar conditions of P, A, T P) —=_
Mg 4 g 3
M e . A r 4

(In) My _4 (i) | Under similar conditions of T & P —&- = 20 Q | 2==
Mg 1 Ag 10 rg 3
M . . n r

any | A= 4 (i) | Under similar conditions of A& T —2 = 2 R) | 2= 2
Mg 9 ng 3 1
M e . T r

) | A= 9 (iv) | Under similar conditions of P & A —A = 800 S) | 2= 3
Mg 4 Tz 200 g 4
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Gaseous State ﬂ—
ITWTE #3
o @ ™ Sgd B N9 Bl A U I BT STYF T § GAHA IR U Q.7, Q.8 AR Q.9P ST

R |

& ™ gl #
Ma @I Mg = 3Teel /91 A G211 B & HIeR S, P = 9 &1 79,
A=1UF & S5 BT AU PIC &, Ta TN Te= AT B Il &1 Bfeaw d v,
NATAT ng=UTa # A Ta1 B -1 & ATl @ &1, ra 91 rg= A @1 B N1 & faaRor a6 <)
Pied-1 PicH-2 Pierd-3
M 1 . r 1
Oy | =L== |30 |PAT® T+ uRRkefmi § P | A==
Mg 4 e 3
(IN) M, _4 (ii) T qer P Y < oRRerf & Aa - 20 Q) n_4
Mg 1 Az 10 R 3
M, 4 .« N 2 r 2
—A__ i | Aden T & wa= uRRefoai § A =2 Az
(1 Mg 9 (iii) ne 3 (R) .
M, 9 .« Tp 800 3
—A_Z ' P A & a9 aRRufE § A = —— A=
M iw " |W T, 200 S B
7. Select correct combination.
L A 8-
A I(iv)R (B*) I (iii) Q (©) 1l (i) Q (D) IV (iii) S
8. Select incorrect combination.
TAd AT B—
A IR (B) iii (iv) S (C) IV (iv) P (D*) 1l (iii) P
9. Select correct combination.
|E FAH 8—
(A% 1l (iii)) P (B) I (i) Q (C) i (i) S (D) iv (iii) P
PA
Sol. (7-9) ro« —
(7-9) Ny
Correct combinations are (&l HIAISH &:)
I () R, I (iii) Q, Il (iii) P, Il (iv) S, IV (i) Q, IV (iv) P
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N
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/\g

PART - 1: JEE (ADVANCED) / IT-JEE PROBLEMS (PREVIOUS YEARS)

T - | : JEE (ADVANCED) / IIT-JEE (fiBel auf) & yed

* Marked Questions may have more than one correct option.

* Ryfead oo o J I T fAdey T U ® -

1. The average velocity of gas molecules is 400 m/sec calculate its r.m.s. velocity at the same
temperature. [JEE-2003(M), 2/60]
9 319] BT AT I 400 misec B | FHM A9 TR FHST r.m.s. I RGBT BIRIT | [JEE-2003(M), 2/60]
Ans. 434 m/s
Sol. Uav = Q’SHRMT and Ums = 1’%
Ua" = E = l =0.9216
Une \/ ™ \/3RT
or I Uav =0.9216 X Urms
Given, f&am a1 8, Uav = 400 m/s
or A Ums= —20_ = 434,02 mis
0.9216
2. For one mole of gas the average kinetic energy is given as E. The Umms of gas is : [JEE-2004(S), 3/84]
N d 19d B Ry, aigd i Soif EQ & S € 1 T &1 Unms 997 8 [JEE-2004(S), 3/84]
2E 3E 2E 3E
A*) | [— B) .[— L~ D) .[==
) = ®) | ©) |5 © =
Sol. Urms = 4/%
EZERT RT:Z—E = Urms = E
2 3 \j M
3. Ratio of rates of diffusion of He and CH4 (under identical conditions). [JEE-2005(S), 3/84]
He T2 CHs & faR01 &1 &% &1 31guid (Vo o+ uRRIfEl & o) /1 81 [JEE-2005(S), 3/84]
1 1
A) 5 (B)3 © 3 (D") 2
Sol. rate of di.ffusi.on2 - M fe - 16 _ 2
rate of diffusion, M, feh, 4
(R 1 R), _ (M, e _ [16 _
} ASIARMEIY 2 = R He = = =2
O e A, | M, o, V4
4, At 400 K, the root mean square (rms) speed of a gas X (molecular weight = 40) is equal to the most
probable speed of gas Y at 60 K. The molecular weight of the gas Y is. [JEE-2009, 4/160]
400 K IR 9199 X (JUAR = 40) & A a1al (rms speed) &1 A 19 Y & 60 K R Rerd wil¥iaar =rd
(most probable speed) @ aRTER T | 19 Y &1 IR 2 | [JEE-2009, 4/160]
Ans. My =4
Sol. Vims = Vmp
3RT _ [2RT \/3R><4OO _ [2Rx60
M, M, 40 M,
My =4,
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Gaseous State ﬂ—

5.

Ans.

Sol.

6.*

Sol.

Sol.

Ans.

Sol.

To an evacuated vessel with movable piston under external pressure of 1 atm., 0.1 mol of He and 1.0
mol of an unknown compound (vapour pressure 0.68 atm. at 0°C) are introduced. Considering the ideal
gas behaviour, the total volume (in litre) of the gases at 0°C is close to

% ga—fIex o faffad fiferer # 1 atm 9189 g91@ W 0.1 mol He @21 1.0 mol Y& 37sTa A1 (ars

g9 0°C W 0.68 atm) FaRra fbar a1 | amesl 19 W@wrg b1 Ad g 0°C Al BT Hal 3mga (efeR )

T B | [JEE 2011, 4/180]
7
P, =1-0.68 =0.32 atm
V=2
n=0.1
V= nRT _ 0.1x0.0821x 273 =7
P 0.32
According to kinetic theory gases [JEE-2011, 4/180]
(A*) collisions are always elastic [Answer Correction by JMR Sir (16-08-19)]

(B) heavier molecules transfer more momentum to the wall of the container
(C*) only a small number of molecules have very high velocity
(D*) between collisions, the molecules move in straight lines with constant velocities.

N RAgT= & TR [JEE-2011, 4/180]
(A*) HECeH Hdal YR 8 & |

(B) TR Y] UrE bl SR WX &S G AR DR B |

(C*) A3 g{B AY & FADD I & B |

(D*) WoceHl & We Y] Y FH W F e @Rl #§ ged § |

(A) Fact (B)P:MV:M@:W
(C) Max well distribution (D) Fact
(A) T2 (B)P:MV:M\/T:JW
(C) Haadar faavor (D) T2

The atomic masses of He and Ne are 4 and 20 a.m.u., respectively. The value of the de Broglie

wavelength of He gas at —73°C is "M" times that of the de Broglie wavelength of Ne at 727°C. M is
[JEE(ADVANCED)-2013, 4/120]

He 3R Ne & URHIY] S99 $HH: 4 3R 20 am.u. & | He 19 &1 —73°C R & dall a7 o5 Ne &

727°C R T §fiel I =18 ¥ "M" A1 &1 M &1 A9 ® : [JEE(ADVANCED)-2013, 4/120]
5
A= e KE oc T

J2m(KE)

My KEye _ [20 x1000 _ o
Mpe KE e 4 %200 '

Paragraph for Questions 8to 9
A fixed mass 'm' of a gas is subjected to transormation of states from K to L to M to N and back to K as
shown in the figure
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Gaseous State

h 9 & AT gas= 'm'

8. The succeeding operations t

(A) Heating, cooling, heating

A
K L
Pressure
N M
Volume i

Ue 879 9% ford argwoT
P 3w gRadT KA LA MA N g agd K d R gt fewrs € 8

K L

v

hat enable this transformation of states are :
[JEE(Advanced)-2013, 3/120]
, cooling (B) Cooling, heating, cooling, heating

(C*) Heating, cooling, cooling, heating (D) Cooling, heating, heating, cooling

B TReETeT St 39 3ravel
(A) TH, SSI, TH, ST BT TR

IRadHl § HAEE® €, 98 ¥ [JEE(Advanced)-2013, 3/120]
(B) S, T, ST TH HRA W

(C*) T, TSI, SSI, T BT T (D) T, T, T, ST HRA W
K L
Sol. Pressure
N M
Volume

K — L = VT at constant P,

L —»> M = P! at constant V,
M — N = W at constant P,
N - K = PT at constant V,

h

K L

Sol.

N M

KIEGE]
K—L=fra Ppw VT,

Hence TT (Heating)
Hence T4 (Cooling)
Hence T4 (Cooling)
Hence TT (Heating)

ara: TT ()
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Gaseous State ﬂ—

L>M= fad VIR PJ, 3T TY(8=)
M- N= ffaa P® Vi, I TY(3=)
NoK=ffaVvmwPpT, ara: TT (77)

9. The pair of isochoric processes among the transormation of states is:[JEE(Advanced)-2013, 3/120]
(A)KtoLandLtoM (B*)LtoMandNtoK (C)LtoMandMtoN (D)MtoNandN toK
araer uRacH @ Rerfordl # FHemaafe uwma g 2 [JEE(Advanced)-2013, 3/120]

AKILIMLIM BYHYLIAMIRNIK (C)LAMJIRMAN (D)MA NIR NH K

Sol. L>M
M —> K
Both are having constant volume therefore these processes are isochoric.
T UhH T e R B B E 31 U8 UshH AHeMIA® UhH ® |

10. If the value of Avogadro number is 6.023 x 1022 mol! and the value of Boltzmann constant is
1.380 x 10-2 J K-1, then the number of significant digits in the calculated value of the universal gas
constant is [JEE(Advanced)-2014, 4/120]

I JAMANTET H& &1 A 6.023 x 1022 mol-! g deM decadA ReRie &1 A9 1.380 x 10-2 J K- g, d9
yR&faa Ada 1 ReRi® (universal gas constant) § 1@ 3fdi (significant digits) @1 G ® -

Ans. 4
Sol. K= - R=kN
NA

A
=6.023 x 10% x 1.380 x 10~ J.mol-t.k*
There are 4 significant figures in each term. (I8 TS U H 4 AfF (P & |)

Hence, these be 4 significant figure in R. (31d@: R # AR WA1d® 3w BN )

Paragraph for questions 11 and 12
X and Y are two volatile liquids with molar weights of 10 g mol=* and 40 g mol-* respectively. Two cotton
plugs, one soaked in X and the other soaked in Y, are simultaneously placed at the ends of a tube of
length L = 24 cm, as shown in the figure. The tube is filled with an inert gas at 1 atmosphere pressure
and a temperature of 300 K. Vapours of X and Y react to form a product which is first observed at a
distance d cm from the plug soaked in X. Take X and Y to have equal molecular diameters and assume

ideal behaviour for the inert gas and the two vapours.
L=24cm

Cotton wool <d—' Cotton wool

soaked in X \ _ soaked in Y
Initial formation of
the product

7o W&l 113R 12 & fow argws

X 3R Y, SHHT: 10 U9 ATt T 40 U9 A & a9 w9 § | & W8 b @, U X H R gy den
AU Y # AR gy, A # S SR 24 cm ) TF <9 @ QM BRI W g o 2| <gd A Uh
Afha I 1 IIgAvSd G419 (atmosphere pressure) T2 300 K & A9 TR WRI g1 X 3R Y &1 919
AAGHA BB THh IAE A1 & Sl X H 9 & 3 d em & 1 R U8d fa@w® 21 X R Y & anfdas
=¥ (molecular diameters) A &SI e ifshd 9 Ud qHT 9wl &1 el 3MeRY (ideal behaviour)
M |

® Reg. & Corp. Office : CG Tower, A-46 & 52, IPIA, Near City Mall, Jhalawar Road, Kota (Raj.) — 324005
/\ RESDI’IBI’]CE Website : www.resonance.ac.in | E-mail : contact@resonance.ac.in
Educating for better tomorrow Toll Free : 1800 258 5555 | CIN: US0302RJ2007PLC024029



mailto:contact@resonance.ac.in
http://www.resonance.ac.in/reso/results/jee-main-2014.aspx

Gaseous State ﬂ—

11.

Sol.

12.

Sol.

L=24cm

V» =

)

X ¥ i ge d \ Y # frma ge
EESIRYSCESTCICE

The value of d in cm (shown in the figure), as estimated from Graham’s law, is :
[JEE(Advanced)-2014, 3/120]

e & g A sifeford d &1 74 (ReEmd o §) cm # 2 [JEE(Advanced)-2014, 3/120]
(A) 8 (B) 12 (C*) 16 (D) 20
According to Grham'’s law, if all conditions are identical,

1
W™
As in this question, all conditions are identical for X and Y, it will be followed

r M
Hence, * = [~

I oc

=2
24—d
d=48-2d
3d =48
d =16 cm.

1
[oc —

™
g ¥ XTY & forv ot aRRefoat w9 81 8, I8 97 &1 9ras axat ®©

3I|F|':r_: &
M

y X

d _ [40

-

24 —d 10
d _
24-d
d=48-2d
3d =48
d=16 cm.

The experimental value of d is found to be smaller than the estimate obtained using Graham’s law. This
is due to [JEE(Advanced)-2014, 3/120]
(A) larger mean free path for X as compared to that of Y.

(B) larger mean free path for Y as compared to that of X.

(C) increased collision frequency of Y with the inert gas as compared to that of X with the inert gas.

(D*) increased collision frequency of X with the inert gas as compared to that of Y with the inert gas.
IEd B 9 B T A A SffdaT (extimate) &Y SMUen d BT YIS AN HH UTAT AT | SHDHT BRI
2 [JEE(Advanced)-2014, 3/120]
(A) Y @1 e X &1 e A1eg gaa 92t (mean free path) |

(B) X @I rUen Y &1 fdd A1eg gaa "l (mean free path) |

(C) X B et Y &1 fsha 19 & T 91 Fg g (collision frequency) |

(D*) Y @ 31er X @ 31fshd I & |y 9¢) Heed MIRI (collision frequency) |

The general formula of mean free path (1) is

/\
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Gaseous State ﬂ—
A= L
J2rd?N,P
-+ d & p are same for both gases, ideally their A are same. Hence it must be the higher drift speed of X
due to which it is seeing more collisions per second, with the inert gas in comparison to gas Y. So X
see comparably more resistance from noble gas than Y and hence covers lesser distance than that
predicted by Graham's Law.
ol A1 {9 (L) BT GHd A
A= L
J2rd?N,P
: T A @ forw d 9 p wHE B €, gafere A A g g
Iqa: X & forw Sz Smuardl v B @iy Rrad SR Y @) smen sifhy N @ |y ufa dave ifde
TFH] qEe Bl et 2| gafag I= X # Y @) gor # S 9 9 e ufoRiy qwiar ® 9 swferg
red 199 gR1 qarll TR g9 @ AT H BH g9 b Al © |

(d = diameter of molecule, p = pressure inside the vessel).

(d =317 &1 AN, p=d & <X Q9 ).

13. A closed vessel with rigid walls contains 1 mol of Zggu and 1 mol of air at 298 K. Considering complete

decay of ZS’EU to zgng, the ratio of the final pressure to the initial pressure of the system at 298 K is

U$ gg IaRI drel 99 o ¥ 298 K TR 1 #e 235U I 1 A 9y sidfdse €1 afy 238U @1 2%pb #
ol &g B, 99 298 K R 1 & 3if<s /9 de1 URfAe <19 &1 37U ©
[JEE(Advanced)-2015, 4/168]

Ans. 9
Sol. Initial moles of gases = 1
28U——>2%Pb +85He +6_,€°
Inital moles 1 moles
Moles after decompostion 8 mole
Total gaseous moles after decompostion = 8 + 1 = 9 moles
. Pr_
Ratio of pressures — = o 9
I 1

Sol. 91 & YRS Al =1

BBU——2%Pb +85He + 6 _,e°

UR™S A 1 Hrd
fages & uead Ala 8 Arat
faeed & ugad @ 94 Jid =8+ 1=9 Al
CICACARCE RIS P E= 9
Pon
14. The diffusion coefficient of an ideal gas is proportional to its mean free path and mean speed. The

absolute temperature of an ideal gas is increased 4 times and its pressure is increased 2 times. As a
result, the diffusion coefficient of this gas increases x times. The value of x is
[JEE(Advanced)-2016, 3/124]
U 3Mest N &1 favaRor uries (diffussion coefficient) 3D A Had U= (mean free path) TAT HIET =Tel
(mean speed) & FATIUING B | TS 3Mael I &1 WA IUHH 4 A1 ISR Sl 8 AR 3HDT @ 2 AT
ST ST & | IROTARa®Y, 39 I &7 faaRor qories x A1 9§ Sfral 8 | X BT A 8 |
[JEE(Advanced)-2016, 3/124]
Ans. (4)
Sol.  Diffusion coefficient (ERESSRINIED

D oc (A X Vmean)

(T [T
D o« LEX\/&)
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Gaseous State ﬂ—

15.

Sol.

16.

T
D o VT . b_ p _ 1 _1
PIM ' D 4TaT  4x2 " 4
2P 2
D; _ 4
D1

A closed tank has two compartments A and B, both filled with oxygen (assumed to be ideal gas). The
partition separating the two compartments is fixed and is a perfect heat insulator (Figure 1). If the old
partition is replaced by a new partition which can slide and conduct heat but does NOT allow the gas to
leak across (Figure 2), the volume (in m3) of the compartment A after the system attains equilibrium is

[JEE(Advanced)-2018, 3/120]
Q‘cﬁaaaa?rzﬁAsﬁ?Ba‘rzﬁ&T% 1 SifaRAIS (3MeRl I A 1 ®) | WX B | QFI wel Bl 3Ter

w3 qren faureis ReR B iR 98 uRyul SR (perfect heat insulator) ® (Figure 1) | e R fawrare

P Y favore @ ufoRenfia fBar SR, S fhad 9adr & do SWEES &, WRg 9 $ IR—UR RE

T8 a1 (Figure 2), A1 e & AmI@wen 9 uga W H& A &I ARa (M3 H)........ =
[JEE(Advanced)-2018, 3/120]

1m® 5 bar, .
400 K 3m”, 1 bar, 300 K
A B
Figure 1
A & S B
N T 4
Figure 2

3 m?, 1 bar, 300 K

B

Finally (311 #), Pa = Pg also (12 &) Ta=Te

n V
So _A:_A

ng Vg

5
400R _ Vp

3 Vg
300R
Va_5
Vg 4
Vaz 2 xa=29 222

9 9

Which of the following statement(s) is(are) correct regarding the root mean square speed (Ums) and

average translational kinetic energy (eav) of a molecule in a gas at equilibrium ? (GST-KTG(P)-E)
[JEE(Advanced)-2019, 4/124]

(1) Ums is inversely proportional to the square root of its molecular mass

(2) €av is doubled when its temperature is increased four times.

/\
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Gaseous State ﬂ—

Ans.

Sol.

(3) Ums is doubled when its temperature is increased four times.
(4) sav at a given temperature does not depend on its molecular mass.
|rTERe H, UH 9 (9] & 9 A qA A (root mean square speed, Ums) 3R 3iHd IR Sl

(average translational kinetic energy, ca) @ WeH #, 7 ®oFl § 9 98 U9 oF A (A) § [®)?
(1) 3f¥a® SM™ & TR TR Uims FSHHATIURI (inversely proportional) & |

(2) S a9 AT fAT ST B, 9 eav N B ST B

(3) W19 A AR fHA1 S 8, 99 Ums AT 81 IR 3 |

(4) fr f@d A A9 |, a 3MOTH gm= W R -2 2 |

(1,3 & 4)

3 3RT 1
€av = ERT Urms= V & Uims € W
- gav doesn't depend on its molecular mass - Eav 3P 3MMTh g TR AR & Bl B |

PART - Il : JEE (MAIN) ONLINE PROBLEMS (PREVIOUS YEARS)

AT - 11 : JEE (MAIN) ONLINE (et auf) & ueq

The temperature at which oxygen molecules have the same root mean square speed as helium atoms
have at 300 K is : (Atomic masses : He =4 u, O =16 u) [JEE(Main) 2014 Online (09-04-14), 4/120]
M, 5 R SAfeiISTT STufeli &l o Hierd WIS &I W9 g8l il & Sl slierdd URAS &1 300 K IR
BIAT ©— (URHAIY] S : He = 4 A%, O = 16 915®) 8- [JEE(Main) 2014 Online (09-04-14), 4/120]
(1) 300 K (2) 600 K (3) 1200 K (4*) 2400 K

The initial volume of a gas cylinder is 750.0 mL. If the pressure of gas inside the cylinder changes from
840.0 mm Hg to 360.0 mm Hg, the final volume the gas will be :

TH N & Riferss &1 URMAS 3mad 750.0 mL & | afe fiferey & 9= & 39 &1 <@ 840.0 mm Hg #
IS B 360.0 mm Hg B ST 8 a1 I BT AfaH mIa e

[JEE(Main) 2014 Online (11-04-14), 4/120]
(1%) 1.750 L (2) 3.60 L (3) 4.032 L (4) 7.50 L

Sulphur dioxide and oxygen were allowed to diffuse through a porpus partition. 20 dm? of SO, diffuses
through the porous partition is 60 seconds. The volume of O, in dm3 which diffuses under the similar
condition in 30 seconds will be (atomic mass of sulphur = 32 u) :

[JEE(Main) 2014 Online (19-04-14), 4/120]
TP WY RS ¥ Aed SIEeifags AR Sifwiigd o faaRd gF f&ar T 8| 39 9%y WS 9 20 dm?
SO, & faaRd &9 &1 949 60 AHvs Bl & | VAT &1 7o 4 f3|Ra 819 arell O, 1 amaa= dm3 4 30
HHvE & fold 8RN | (AeHR & URAIY &1 A =32 u):  [JEE(Main) 2014 Online (19-04-14), 4/120]
(1) 7.09 (2% 14.1 (3)10.0 (4) 28.2

Which of the following is not an assumption of the kinetic theory of gases ?
[JEE(Main) 2015 Online (10-04-15), 4/120]
(1) Gas particles have negligible volume
(2) A gas consists of many identical particels which are in continual motion
(3*) At high pressure, gas particles are difficult to compress
(4) Caollisions of gas particles are perfectly elastic
1 # @ e B fde g &1 e gatgaE T8 8?
[JEE(Main) 2015 Online (10-04-15), 4/120]

(1) T BT VY AT I & |
(2) U& N9 3M® FHRY HUT @l ¥ S 3ifaRa (continual) TR H B B |
(3*) Sod T@ W, 19 FHUI B TSI BT Bfod g 2 |
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Gaseous State ﬂ—

Sol.
Sol.

5.

Sol.

Sol.

Sol.

Sol.

(4) 9 Bl @ eI Yoia: g Bl B |
No such assumption is made by KTG.

9 UBR BT s Wl gaigAE KTG gRT 7181 fam oiren 2 |

Initially, the root mean square (rms) velocity of N, molecules at certain temperature is u. If this

temperature is doubled and all the nitrogen molecules dissociate into nitrogen atoms, then the new rms
velocity will be : [JEE(Main) 2016 Online (10-04-16), 4/120]

RS H, U AREd A W N, 79psl F1 o @ J& 97 (rms) u B | IR 39 919 B g1 A S @
JoI TR ATGEIS 37Y] ATggIo uRAR # fRNfora e 2, @ =141 rms 397 8 -

[JEE(Main) 2016 Online (10-04-16), 4/120]
a*2u (2) 14 u Ru/2 (4)4u

rms (N2) = 3RT ,{ﬂ =U (1)
My, 28

After dissociation

rms (N) = \/3RI\§|2T) = \/3R:ST) =
N

2u

At 300 K, the density of a certain gaseous molecule at 2 bar is double to that of dinitrogen (N2) at 4 bar.

The molar mass of gaseous molecule is : [JEE(Main) 2017 Online (09-04-17), 4/120]
300 K R 2 9R & ffR=d IRfig o] &1 o9 4 IR W ST (N2) § U1 8Iar 8 | IR0 o1
ATeR GAM B - [JEE(Main) 2017 Online (09-04-17), 4/120]
(1) 56 g mol= (2*) 112 g mol (3) 224 g mol (4) 28 g mol
gq=PM _ d _d  2d d

RT PM, PM, =~ 2xM, 4x28
SoMp =112

Assuming ideal gas behaviour, the ratio of density of ammonia to that of hydrogen chiroide at same
temperature and pressure is : (Atomic wt. of Cl 35.5 u) [JEE(Main) 2018 Online (16-04-18), 4/120]
Al BT ATS8 FIER HAFG g FAM AU AT S@ WR I T HCl & B9 $1 31U ST B |

(Cl &1 U_AY] ¥R 35.5 u) [JEE(Main) 2018 Online (16-04-18), 4/120]
(1) 1.46 (2) 1.64 (3*) 0.46 (4) 0.64
q= P(M.w.)

RT

dNH3 _ (M-W-)NH3 _ 17

= = =0.46
dio  (Mw),o 365

0.5 moles of gas A and x moles of gas B exert a pressure of 200 Pa in a container of volume 10 m? at
1000 K. Given R is the gas constant in JK- mol-1, xis: [JEE(Main) 2019 Online (09-01-19), 4/120]
1000 K X 10 m3 39 & Qe 91 # 0.5 AT 31 A T x A1l 199 B, 200 Pa &7 &9 &9 & | afe R4

ReRrid® (JK-L mol-L #) 81 @l x ¥ : [JEE(Main) 2019 Online (09-01-19), 4/120]

4-R 2R 2R 4+R
1%) —— 2 3) —— 4
()ZR ()4+R ()4—R ()ZR
PV = nRT
200 x 10 = (0.5 + x) R x 1000
05+x= 2

R

4-R
X= ——

2R
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Gaseous State ﬂ—

9. An open vessel at 27°C is heated until two fifth of the air (assumed as an ideal gas) in it has escaped
from the vessel. Assuming that the volume of the vessel remains constant, the temperature at which the
vessel has been heated is: [JEE(Main) 2019 Online (12-01-19), 4/120]
27°C R Rerd Us Qel UM B a9 T T4 HA1 S1A1 & Ofd T 599 SURT 91y (377ee 19 A Q) &

T1 dfgd ¥R (2/5) U ¥ e TE S1ar| I8 "Mex 6 urd @1 emaad Rer R, av e R uts @ T

fooar a1 8, 98 B - [JEE(Main) 2019 Online (12-01-19), 4/120]
(1) 750 K (2) 750°C (3) 500 °C (4*) 500 K
Sol. NniT1 = n2T2

= n><300:[n—%sz

= 300 = %Tz

= T2 =500 K

10. Points I, Il and 111 in the following plot respectively correspond to (Vmp : most probable velcocity)

Distribution function f(v)

Il i
! Speed v —

[JEE(Main) 2019 Online (10-04-19)S2, 4/120]
(1) Vimp Of Hz (300 K) ; Vimp 0f N2 (300 K) ; Vimp of O2 (400 K)
(2) Vimp 0f O2 (400 K) ; Vimp 0f N2 (300 K) : Vimp 0f H2 (300 K)
(3) Vinp of N2 (300 K) ; Vimp 0f H2 (300 K) ; Vimp 0f O2 (400 K)
(4) Vinp of N2 (300 K) ; Vimp 0f Oz (400 K) ; Vimp of H2 (300 K)
e # g1, 11 dm 11 e 399 IR B, (Vimp : UTHRIGAT )

IR werd  f(v)

[JEE(Main) 2019 Online (10-04-19)S2, 4/120]
(1) H2 BT Vmp (300 K) ; N2 BT Vmp (300 K) ; O2 T Vmp (400 K)
(2) O2 T Vmp (400 K) ; N2 DT Vmp (300 K) ; Hz T Vmp (300 K)
(3) N2 BT Vmp (300 K) ; H2 BT Vmp (300 K) ; O2 BT Vmp (400 K)
(4) N2 DT Vmp (300 K) ; O2 BT Vmp (400 K) ; Hz BT Vmp (300 K)
Ans. (4)

Sol. Umps = 2R_T
\} M
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Gaseous State ﬂ—

Sol.

11.

Sol.

Umps o€ I
\l M

For N2 at 300 K, Umps o

w
o
o

8

N
(o]

For Oz at 400 K, umps o

w
o
o

BEEEEEE
8
B

For Hz at 300 K, Umps o o |222 = {150
2
Umps = E
M

UmpsOC\/f

M

300 K @R N2 @ fTT, Umps o \/foc /@
M 28

4OOKW02$ m, Umps o€ \/foc @
M \132

300 K TR Ho & T, Umps oc \/foc 300 - A50
M 2

Identify the correct labels of A, B and C in the following graph from the options given below :
Root mean square speed (Vims) ; most probable speed (Vmp); Average speed (Vav)
[JEE(Main) 2020 Online (07-01-20)S2, 4/120]

A
A B
N 4 Cc
r'd
No. of
Molecules
Speed

9 o W R § 9 F=fifad s § A, BT C & 98l gl b1 I8y :

A

C
aroaff &«

>
>

it A A AT (Vrms)m;aq@w AT (Vimp); 3T @ (V)

[JEE(Main) 2020 Online (07-01-20)S2, 4/120]
(1) A=V._:B-V_;

mp? rms’C
(2 A=V, B-V,;C-V,
3) A-V,;B-V,.C
(4*) A-V,:B- av;C_Vrms

mp?
Crums > Cavg > Cwps
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