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SYLLABUS : States of Matter-1 (Gas laws, ideal gas equation, kinetic theory of gases, concepts of
average root mean square and most probable speed)

Max. Marks : 120

Time : 60 min.

GENERAL INSTRUCTIONS
The Daily Practice Problem Sheet contains 30 MCQ's. For each question only one option is correct. Darken the correct circle/

bubble in the Response Grid provided on each page.

You have %0 evaluate your Response Grids yourself with the help of solution booklet.

Each correct answer willget you 4 marks and 1 mark shall be deduced for each incorrect answer. No mark will be given/ deducted
if no bubble is filled. Keep a timer in front of you and stop immediately at the end of 60 min.

The sheet follows a particular syllabus. Do not attempt the sheet before you have completed your preparation for that syllabus.
Refer syllabus sheet in the starting of the book for the syllabus of all the DPP sheets.

After completing the sheet check your answers witl the solution booklet and complete the Result Grid. Finally spend time to
analyse your performance and revise the areas which emerge out as weak in your evaluation.

DIRECTIONS (Q.1-Q.21) : There are 21 multiple choice
questions. Each question has 4 choices (a), (b), (¢) and (d),
out of which ONLY ONE choice is correct.

Q1

Q.2

Q.3

RESPONSE GRID

Calculate theweight of CH, in a 9 litre cylinder at 16atm and
27°C(R=0.08 iit. aun/K).

(@ 96gn (b) 86gm
(c) %0gm (d) 90gmn

What is the density of sulphur dioxide (SO,) at STP ?
(a) 2.86gwlit (b) L76gmit
(¢) L&gm/lit (d) Nonc of these

What is the pressure of a mixture of 1g of dihydrogen and
1.4 g of dinitrogen stored in a S litre vessel at 127°C ?

Q4

Q.5

(a) S.50aun. (b) 3.6l aun.
(c) 4.40aun. (d) 4.50atm.

0.333 grams of alcohol displaced 171 c.c. of air mecasured
over water at 15°C in a Victor Meyer apparatus. The
barometric pressure was 773 torr. Calculate the molccular
weight of alcohol - (Aqucous Iension at 15°C = 13 torr)
(a) 33.34 g/ mol. (b) 28.80 g/ mol

(¢) 460 g/ mol. (d) 13.0 g/mol.
Aumospheric air contains 20% O, and 80% N, by volumc
and cxcrts a pressurc of 760 mm. Calculate the partial
pressurc of cach gas.
(a) 152mn,608mm

(¢) 760mmboth

(b) 608mny, 1S2mm
(d) Noncoflthese
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Q.6 2.8g0fN,,282C0O,4.4gCO,arcfound to excrt a pressure

of700 torr. Find partial pressure of N, gas in the mixture.

(a) 280.8torr () 233.3torr

(¢) 300torr {d) Nonc of thcsc

Calculatc the relative rates of difTusion of 233UF and 238 UF,

in the gaseous state (At. mass of F=19).

(a) 1.0043:1.0000 ()  1.0000: 1.8043

(¢c) 1349:1352 (d) 1.352:1349

The densities of CH, and O, are in theratio | : 2. Calculate

the ratio of rates of diflusion of oxygen and mcthanc.

(a) L414 :1 (b) 1: 1.414(c) 1.614 : 1 (d) 1.614: 1

Calculate the molecular weight of a gas which diffuses

through a porous plug at 1/6th of the speed of hydrogen

under same conditions.

(a) 36 (b) 76 (c) 72 (d) 63

Q.10 The vapour densityof gasA is thrice that of the gas B. Ifthe
molecular weight of B is M, then calculate the molecular

Q.7

Q.8

Q.9

wcight of A,
(a) M (b) 3M
(c) M/3 (d) Nonc of these

Q.11 3 molcs of a gas arc present in a vessel at a (emperaturc of

27°C. Calculate the valuc of gas constant (R) in terms of
kinetic energy of the molecules of the gas.
(a) 7.4 x 10-4KE perdegreckelvin,
() 9.4 x 107> KE per degree kelvin,
(c) 45% 106KE per degree kelvin.
(d) None of these

Q.12 Calculate average kinetic energy, in joules, of the molecules
in 8.0 g of methane at 27°C.

(a) 8169.75 Joulcs (b) 1869.75 Joulcs
(¢) 6189.57 Joulcs (d) 9186.57 Joulcs

Q.13 A gas occupics a volume of 2.4 litres at a pressurc of 740 mm
of mercury. Keceping the tcmperature constani, calculate its
volume at standard pressure.
(a) 24litres (b)
(¢) 2S5litres (d)

2.34lifres
Nonc of these
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Q.14 A gasoccupics 3 litresat 32°C and onc atmospheric pressurc.
What volume will it occupy if the temperature is changed to
18°C, the pressure remaining constant?

(a) 2.91lircs (b) 2.86litres
(¢) 2.30litrcs (d) Nonc of these

Q.15 A gaseous mixture contains 4 molecules with a velocity of
6 cm s, 5 molecules with a velocity of 2 cm s and
10 molecules with a velocityof 3 cm s~1. What is the RMS
velocity of the gas?

(a) 25cms! (b)
(c) 3.6cms! (d)

Q.16 Calculatc average velocity and RMS velocity for a group
ofsix particles having speeds 11.2, 9.0, 8.3, 6.5, 3.7 and
1.8ms!.

(@ 675 ms~1 747 ms™! (b)
(c) 7.65ms ! 847 ms ! (d)

Q.17 A gas occupics 300 ml at 27°C and 730 mn prcssurc. What
would be its volumc at STP?

(a) 162.2 ml (b) 2622 ml
(c) 3622 ml (d) 4622 ml

Q.18 A truck carrying oxygen cylindersis filicd with oxygen at

—23°C and at a pressurc of 3 aun. in Srinagar, Kashmir.

Determine the internal pressure when the truck drives
through Madras, Tamil Nadu, where the temperature is

1.9 cmn 5!
46¢cm s !

7.47 ms~1,6.75 ms™!
None of these

30°C.
(a) 2.64 aim. (b) 1.64 aim.
(c) 1atm. (d) 3.64atm.

Q.19The odour from a gas A takes 6 seconds to rcach a wall
from a given point. If the molecular weight of gas A is 46
grams pcr molc and the molccular weight of gas B is 64
grams pcr molc how long will it take for the odour from
gas B 1o rcach the same wall from the samc point? Assuming

that volume of both gases is same.
(a) Oscc () 7scc
d

(c) &sec 9 sec

7. @®OE
12.0®OO
17.0®0O0O
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Q.20 1 litre of dioxygen effuscs through a small hole in 68 min.
and a litre of helium at the same temperature and pressure
effiises through the samehole in 21.2 min. Whatis the atomic
weight ofhelium ?

(a) 2.99 (b) 3.99 (c) 2.08 (d) 1.99

Q.211In the following diagram, container of NH; gas and
container of HCI gas, connected through a long tube, are
opened simultancously at both ends; the white NH,Cl ring
first formed will be at Q point, If OP = 40 cm, then (ind
0oQ -

White fumes
—
o Qp

(a) 35cm  (b)23.74cm(c) 30cm (d) 31.25 cn

DIRECTIONS (Q.22-Q.24) : In the following questions,
morc than onc of the answers given are corrcct. Sclect the
corrcct answers and mark it according to the following
codes:

Codes :
(a) 1,2 and 3 are correct (b) 1 and 2 are correct
(¢) 2 and 4 are correct (d) | and 3 are correct

Q.22 1f the pressure of the gas contained in a closcd vessel is
incrcased by 2% when heated by 273°C then iCs initial
temperature must have been

(1) 2184°C (2) 2457K
(3) 1365°C (4) 1029 K

Q.23 There are three closed containers in which equal amouunt
of the gas is lilled.

3
10em
10cm Sphore
{Cube) iocm (hollowy)
® " @m

| |
If the containers are placed at the same temperature, then
find the correct options —

(1) Pressureofthe gas is minimum in {I11) container
(2) Pressurc of the gas is maximum in (I)

(3) Theratio of pressure in I and III containers is 4 : 3
(49 Pressureof the gas is cqual in I'and IT containcrs

Q.24 If the rms velocitics of nitrogen and oxygen molecules arc
same at two dilfcrent lempceratures and same pressures
then—

(1) average speed of motecules is also same

(2) density (gm/litre) of nitrogen and oxygen is also cqual
(3) most probablec vclocily of molcculcs is also cqual
{4) nunber of molcs of cach gas is also equal

DIRECTIONS (Q-25-Q.27) : Read the passage given below
and answer the questions that follows :

According 1o Dalton’s law of partial pressure,

"When two or more gases, which do not react chemically are
kept in a closcd vessel, the total pressurc excricd by the mixture
is cqual to the sum of the partial pressures of individual gases."

Thus, P total = Py TP tP3+ .
Where P, Py, P; ... are partial pressures of gases, number
12§38

Partial pressure is the pressure exerted by a gas when it is
prescat alone in thesame container and at the samc temperaturc.
Partial pressurc of a gas

_ Nunber of moles of the gas (n) ) = Pr,;

(P))

" Total number of moles (n)in the mixture

= Mole frraction (x;) * P4

Q.25 A mixture of gases at 760 mun Hg pressure contains 65%
nitrogen, 15% oxygen and 20% carbon dioxide by volume.
What is the partial pressure of each in nun ?

(a) 494,114 252 (b) 494224 152
(c) 494,114,152 (d) Nonc ol thesc

200®OO
25.0000

21. OOOE
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Q.26 0.45 gmofagas 1 of molecular weight 60 and 0.22 gm of a
gas 2 ofmolccular weight 44 cxert a total pressurc of 75 cm of
mcrcury. Calculatc the partial pressurc of the gas 2 -
(a) 30cmofHg (b) 20cmofHg
() (d) 40cm ofHg

Q.27 The total pressure of a sample of methane collected over
water is 735 torr at 29°C. The aqueous tension at 29°C is
30 torr. What is the pressure cxcrted by dry mncthanc ?
(a) 605torr (b) 205torr
(c) 40Storr (d) 70Storr

DIRECTIONS (Q. 28-Q.30) : Each of thesc questions contains
two statements: Statement-1 (Assertion) and Statement-2
(Rcason). Each of thesc questions has four alternative choices,
only one of which is the correct answer. You have to select the
correct choice,

(a)

10cm ofHg

Statement-1 is Truc, Statoment-2 is Truc; Statcment-2 is a
correct explanation for Statement-1.
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(b) Statcment-1 is Truc, Statcment-2 is Truc; Statement-2 isNOT
a correct explanation [or Statcment-1.
(c) Statemnent-I is False, Statement-2 is True.

(d

Q.28 Statement 1 : Carbon dioxide has greater valug of Tool mean

Statemnent -1 is True, Statenent-2 is False.

squarc velocity py,, than carbon monoxide.

Statement 2 : p . is inverscly proportional to molar mass.
Q.29 Statement 1 : 1/4'" of the gas is cxpelled in air present in an
open vessel is heated from 27°C to 127°C.
Statement 2 : Ratc of diffusion of a gas is inverscly
proportional to the square root of its molccular mass.
Q.30 Statement 1 : Effusion rate of dioxygen is smallcr than that
of dinitrogen.
Statement 2 : Molccular sizc of nitrogen is smallcr than
oxygen.

26O 27.@E®O@

RESPONSE GRID
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PROBLEMS SOLUTIONS

(1) (a Given P=16atm,V=9]litre. 7)) (a) Mol.mass of 235UF6 =235+6x19=349

nec 238 A [
T =300K, mcy, =16,R=0.08 lircaun/K. B0l mags="UE=238 +§>i9= 352
From Graham'’s law of diffusion

3
VR 5 =My 5
5 \M, VYaag =L

16X9= — x0.082 x 300
16 1, 11,1 1.0043: 1.0000

w=96gm.

(2) (@) The grammolecular weight of SO, = 64 gm/mnole. 10, —|| deny
Since | mole of SO, occupies a volume of 22.4litresat | (8)  (b) -
STP.

Density =mass / volume

. 64
. Density of SO, at STP = A 2.86 g/l —Rate of diffusion of H,
i @ © Rate of diffusion of gas
3) () No. ofmoles of H,= 5 =0.5
mass
[no. of moles = —] :t] /6
molar mass
L4 =2x36=72
No. of moles of N, = —— =0.05
28 VDA —MA "M =2xV D]

. Total number ofmolcs of gas (n)=0.5+0.05=0.55 (10)  ®) VDg Mg
Using PV=nRT
3 My My

DRT ...0.55 >8.0821 %00 s ==
pP= =3.61aun. I My ™

\% 5
SoMol. wtof A(M,)=3M

760
(@) (© Pyyg=773-13=760t0rr="—=l am 3
760 (11) (a) K.E.for 1 molc= Em‘

using PV =nRT

C

9
K.E. for 3moles= 3 RT

333
171 _ 93338 % ().0821 = 288
* 1000 M.wt. 2 2
(s 1ec=103cm?) or R= o KE =57390) KE
M =46g. per mol. =7.4x 10~* KE per degreckelvin.
Q) (@) Partial Prcssurc = Molc fraction x Total pressurce
_ g 3 3
= Vol. fraction x Total pressurc (12) (b) Average KE= 7_ nRT = ; ><l% x 8314 %300
- Po, =02 =152 - -
Q= OERICO=2hin —1869.75 Jouies
.. Pn, =0.8 x760= 608mm (13) () Initialvolume (V,)=2.4L,
. Initial pressure (P,) = 740 mm.
© O PNz = Molc fraction * Pyor Final volume (V,)=?
Final pressure (P,) = 760 mn.
2.8/28 0.1
=1 28_1_2—8_}54 >60. = EX.. From BO)’IC,S IﬂW, Plvl i P2V2
28 44 44 _ 74004 )
5 Vy = ————— =2 34litres.

2
=2333 Torr. 760
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(14) () AccordingtoCharle's law, R
using [— T
Vv ViT 2
Vi =V — 12
- O V2 - Q. I
T Tz T . — 8
v 250 303
q
i = . 32803
273 1B2)K (27318 K 2= ey ~34amn.
39
orVa="30s =286 litrcs 1h —[Mg
19) ) n MA (from Graham’s law of diff usion)
2 2 2
11|u| +I'|.21[2+113ll3 e
(15) (¢) RMSvelocity,u = \f{ - } N _,64 VA AW Valla s
In 46 L1 VB / lB '
4X6)2 -+5)(2)2 -h()){%)z . 1g=1.18xX1,
= 19 Timectaken for theodour of B to reach the wall (1)
=1.18x6=7.08 sec = 7 sec.
T
P VT T - ! —1000/60 —21.2 L riJ
= T e 1000/21.2 t
’M[Ie /Mu-.
254
= LWJ =3.6cms’! M'Z =
Squaring both of sides
(16) (a) Average velocity (v) is the average of different speeds 51 9
of all the molecules (“17“; —Mue
60 32
. dl2Pote3dss s (D
S c (212)2 82
Mue="" gof =%
_ 405 b . 5
= =6.75ms"| Sincchelium ismonoatomic so
6 Atomic weight = Molecular weight =3.99
Also, v=0.921 uwhere ‘v’ isRMS velocitly (21) ®) Lt OQ=xcmsoQP=(40—x)cm
Diffused volume of NH; gas
- RMS velocity(u) = 00213 =7.47 ms™! =Arca of T.S. oftube x Distance travelled by NH; gas
(17) ® T,=300K,T,=273 K(STP) Ve =Ax0Q
1 =Ax {whereAis areaof T.S. of tube}
V,=300ml= LW )litre, Similarly in the same time,
Diffused volume of HCI gas
730, | =ArcaofT.S. ol tube % Dislance travclled by HC| gas
By= L.?‘(—O)atm; P,=latm., V,=? Ve =AxQP=A (40-x)
% = - Froin Grahamn’s Law of diffiision
PV, P 1§
using ——- =y _, N3 —[Mpq
Ty T, THCl M4
730600 1%, Vi —[365
760 24000 200 273 S A g 14
HCl/t
< V,=0.2622 litre=262.2 ml. %
18) @ P,=3am.P,= 7= 1.46
T,=-23+273=250K =x=23.74cm
0Q=23.74cm

T,=273+30=303K.
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. PP w, .45
(22) () Using === (26) (@ No. ofmolcsofgas | =n, = — ——— =0.0075
1 2 m, 60
Letinitial pressure= 1 atm
.-0.22
I 12 No. of molcs of gas 2 =n, = —2 === ~0.0050
14273 L4273+ 546 M2
120 +273% 1.2 =t+273+ 546 Total no. of moles = n; +n,
— 1=2457K 012184°C =0.0075+0.0050 =0.0125
] P, (partial pressurc of gas 2)
(23) (a) n,T samehenceP o%, BTG = 4 .
= — X =
V,= 1000cm* 0.0125 30 cm of Hg.
- 2 = 3 —
V2 72(10) 19 41000?“:"1 (27) C Plolul B Pdry methane T P\valcr
V,= = n(10)3= = 1000 cm’? 735 = Pyry methane + 30
3 oo _ .+ ey methane = 735 — 30 =705 torr.
.. Pressure of the gasis minimwn in (I1I) container,
pressure of the gas is maximum in(I),
The ratioof pressure in 11and III containeris4 : 3 3RT . .
— (28) (¢) Myns =4/ —le,itisinverselyrelated tomolecular
24) @ (Vrms)Nz Vs )()2 M
mass.
3Ry, :I3RT02 . T :TOZ Therefore, ”m\ 'COIH.A,m 'C 0O, o
MNZ v M02 ’ MNZ MOZ v v
i\ m — -
; (29) @ —L =2 (Initial fraction —- =% when tcmpcraturc
Then v,, and v, is also same. T, T, v,
:w . = m V, 300 _3
N2 RTy S AT is 27°C. At 127°C, the new firaction is — —— —
2 2 V, 400 4
1r Py :PO then sz ‘Tdoz 31
2 A o -, airexpelled :p_j—i
)
25 ) P'y, =760 x — =494mm
(25) () e 100 (30) (@) Statement-I is true but Statement-2 is false because

l() 760 ot 114mn
P = XK c—
2 100 n

\ 20
P 0o, =760x 1—0—0 =152mm.

ol 1 .
of effusion ratc ©— but it docs not depend on

M

molecular size.
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