Max. Marks : 180

CHEMISTRY (CCos

SYLLABUS : States of Matter

Marking Scheme : + 4 for correct & {(—1) for incorrect

Time : 60 min.

INSTRUCTIONS : This Daily Practice Problem Sheet contains 45 MCQ's. For each question only one option is correct.
Darken the correct circle/ bubble in the Response Grid provided on each page.

A compound cxists in the gascous state both as monomer A
anddimer A 5. The M. wt. of monomer is48. In an cxperiment
96 g of the compound was confincd in vessel of33.6 L and
heated 1o 273 °C. Calculate the pressurce developed, if the
compound exists as a dimer to the extent of 50% by weight
under the conditions

(@) 09atm (b) 4.0atm (¢) 2.0aun (d) l.0aun
The molecular velocities of two gases at the same temperature
arc u, and u, and their masses are m, and m, respectively.
Which of the [ollowing cxpressions arc correct ?

m;  m,
(@) 1112 - u% (b) myu; =mju,
mp mp n "
(©) 0 U (d myui =mjyu;

A containcr contains ccrtain gas ol mass ‘m’ at high
pressurc. Somceof the gas has been allowed to escape [Fom
the containcr and aficr some time the pressure of the gas

4.

becamces halland its absolutc temperature 2/3rd. The amount
of the gas escaped is

(a) 23m (b) 1/2m () 1/4m (d) 1/6m
Lctthe most probable velocity of hydrogen molccules at a

tempceraturcolt° C be Vg . When the iemperaturc is raiscd

to (2t + 273)°C the new rms velocity is (suppose all the
molecules dissociate into atoms at latter temperature)

@ 23V, ®) W/EVQ

2
(d) \/;Vo

By what factor docs the average vclocity of a gascous
molcculc incrcasc when the (emperature (in Kcelvin) is
doubled ?

(@) 20 (b)y 28

() 40 d 14

©) 3[ 2+ @ )V(,
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12.

13.

14.
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The correct value of the gas constant “R’ is close to:

(a) 0.082litrc-atmospherc K

(b) 0.082lire-atmosphere K mol™!

(¢c) 0.082litrc—atmosphere 'Kmol !

(d) 0.082litr¢ ' aunosphere ~' K mol

110 4 dm? of water is introduccd into a 1.0 dm? flask at 300
K, how many molcs of watcr arc in the vapour phasc when
cquilibrium is established?

(Given : Vapour pressurc of H,O at 300 K is 3170 Pa;
R=8314JK 'mol!) B

(@) 5.56x 103 molc ) L1.53 x 102 mol¢

(c) 446x 10r?mole (d) 1.27x103mole

A vesscl is filled with a mixturc of O; and Nj. At what
ratio of partial pressurcs will be the mass of gascs be identical

() P(‘z) =8.75 P(Nz) ) P(Oz) =0.78 P(Nz)
© P(OZ):O‘875 p(Nz) ) l)(Oz) :ll.4P(N2)

Heliwn has the van der Waal's constant b =24 mL mol " .
The molccular diameter of helium will be

(a) 267pm

(b) 1335pm

(¢) 26.7pm

(d) Datanot suflicicnt for calculation the diamcter.
Abubblcoflthe gasrclcasced at the bottom of a lakcincreascs
to eight times the original volume when it reaches at the
surface. Assuming that the atmospheric pressure is
equivalent to pressure exerted by a column of water 10 m
high, whatis thc depth of the lake

(a) 80m (b) 9m (¢) 10m (d) 70m
Airatsea level is dense. This is a practical application of
(a) Boyle’s law (b) Charle’slaw

(c) Kelvin’slaw (d) Brown’slaw

Which of the following represents Gay Lussac's law ?

L %: constant . PT,=P,T

118 PIVI :P2V2

Choosc the correct option.

(a) I IandIII (b) MandIll

(¢) landlIIl (d) landIl

A bubblc of air is underwater at icmperaturc 15°C and the
pressure 1.5 bar. [fthe bubble rises 1o the surface where the
temperature is 25°C and the pressure is 1.0 bar, what will
happen to the volume of the bubble ?

(a) Volumewill become greaterby a factor of 1.6.

(b) Volume will become greater by a factorof 1.1.

(c) Volume will becorne smaller bya factor of 0.70.

(d) Volumc will become greater by a factor of 2.5,

When », Pand M represent rate of diffusion, pressurc and
molecular mass, respeclively, then the ratio of the rates of
diffusion (r 4/ ry) oftwo gases 4 and B, is given as :

(@) (Py/Py)(MgiM )

16.

17.

18,

20.

by (Pl POYEM M )
© (P.-i/PR)(M.-I/MB)l/z

),/ Pp) (M 4 Mp)

Longest mean free path stands for :

(a) H, ® N, () O, d) CL

The root mean square velocity of an ideal gas at constant
pressure varies with density (d) as

@ d2 () d © Va @ Vd
The correct order of viscosity of the following liquids will be
(a) Water <mcthyl alcohol < dimethy! ether < glyccrol
(b) methyl alcohol < glycerol < water < dimethyl ether

(¢) dimcthyl cther <methyl alcohol < water < glycerol

(d) glycerol < dimethyl ether < water < methyl alcohol
The molccular velocity of any gas is

(a) inversely proportional to absolute temperature.

(b) directly proportional to square of temperature.

(c) dircctly proportional to squarc root of Icmperaturc.
(d) inversely proportional to the square root of temperature.

Which of the following volume (V) - temperature (T) plots
represents the behaviour of one mole of an idcal gas at onc
almospheric pressurc ?

V(L) 4 V(L) p
(3681 (268L
(2241 / 373K) (22.4L / 373K)
273K) 273K)
T(K
() TK) - (K)
V(L) h \I(L) b
30.6L
(224L 373K) (224L
773K) 273K) \
(142 L
IBK)
© 1K) . T(K)
Maich the columns
Column-I Colwnn-1I
A.  Boyle's law It Ve n at constant T and P
B. Charle'slaw . p@=pit Pyt pst e
atconstantT,V
pV
C. Dallon's law . ——- Constant

D. Avogadro law IV Vo Tatconstant nand p

I
A% p°* v at constantn and T
(a A-V;B-1IV;C-II;D-1
b A-IV;B-1;C-I;D-V
) A-II;B-V;C-1II;D -1
(d A-ViB-IC-IV.D -1l
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21,

22.

23,

24,

25,

20.

27,

jc-19]

The rms velocity of hydrogen is f7 times the rms
velocity of nitrogen. If T is the (cmpcerature of the gas,
then

(@) T(H,)=T(N,) (b) T(H,)>T(Ny

(© T(H,)<T(N,) d) T(H,)= 47 T(N,)

If Z is a compressibility faclor, van der Waals equalion al
low pressurc can be writlen as:

RT a
. 7_ =} l + Z = | — —
(@) Pb ®) VRT
Pb Pb
Z=]—— Z=1+—
(© RT (d) 1 RT

Rcler (o the figurc given

Which of the following slalements is wrong?
gas C

L Bas A

1desl gas

P—
(a) Forgas A, a=0and Z will lincarly dcpend on pressure
(b) ForgasB,5=0and Z will linearly depend on pressure
(¢) Gas Cis a rcal gas and we can lind ‘a’ and ‘b’ il
inlcrscction dala is given
All van der Waal gases will behave like gas C and give
posilive slope at high pressure
Equal masscs ofH,,0, and mcthanc have been taken in a
conlainer of volume V al temperature 27°C in idenlical
conditions. The ratio of the volumcs of gascs H, : O, :
methanewould be:
(@) 8:16:1 (b) 16:8:1 (¢) 16:1:2 (d) 8:1:2
Which onc of the following statcments is NOT (ruc aboul
the effect of an increase in temperature on the distribution
of molecular speeds in a gas?
(a) Thearca under the distribulion curve remains the same
asunder the lower lemperature
(b) The distribution becomes broader
(c) The fraclion of the molecules with the mosl probable
speed increascs
(d) Thc mos!t probablc speed increascs
As the lemperalure is raised from 20°C (0 40°C, the average
kinclic cnergy of ncon aloms changcs by a faclor of which
of the following ?
(a) 313/293 (b) 4/(313/293)
(c) 1/2 dy 2
Theratio between theroot mean squarc speed of H, at 50 K
and thatof O, at 800K is, )

(d)

30,

31.

328

33.

34,

35.

(a) 4 ®) 2 ) 1 (d) 1/4
Posilive deviation from ideal behaviour lakes place because
of

(a) Molccular intcraction between aloms and PV/nR 1> 1
(b) Molccular interaction between aloms and PV/RT < 1
(c) Finilesize of aloms and PV/nRT > 1

(d) Finilesize of aloms and PV/nRT < |

Equal masscs of mcthanc and oxygen arc mixed in an cmply
conlainer at 25°C. The fraction of the (olal pressurc excrled
by oxygen is

1 273

Therate of diffusion 0f SO,, CO,, PCl; and SO, arc in the
following order

(@ PCl;>S0,>S80,>CO,

(b) CO,>S0,>PCl> S0,

(© S0,>80,>PCl,>CO,

(d CO,>80,>80,>PCL

The van der Waal's cqualion for n=1 molc may be expressed

as V3 _[b+R—T]V2 LAY, 20
P P P
Where V is the molar volume of the gas. Which of the
following is corrcel?
(a) For alemperature less than T_, V has three real rools
(b) For alemperatare more than BV has one real and (wo
imaginaryrools
(¢c) Foralemperaturcequal toT all threcroots of Varcreal
and identical
(d) All of these
Byhow many folds the tlemperalure ofa gas would increase
when (he root mean square velocity of the gas moleculces in
a conlainer of fixed volume is increased from 5 x 10* cm/s
1010 x 104 cm/s ?

(a) 1/2

(a) Two () Three (c) Six (d) Four
Thcdensity ofncon will be highest al

(@ STP ®) 0°C,2am

(c) 273°C, 1 atm. (d) 273°C,2atn.

Abovce Boyle point, rcal gasecsshow X~ from
idcality and Z valucs arc Y than onc.

(a) X=Ncgalivcdcvialion, Y =Lcss

(b) X=Negalive devialion, Y =Grealer

(¢) X=Posilivcdcvialion, Y =Lcss

(d) X=Posilive devialion, Y = Grealer

Induced dipole moment depend upon the

I dipolc momenl present in the permanent dipole.
I polarisability of the electricallyneutral molecules.
Identify the correct oplion.

(a) [iscorrect bul Il is wrong

(b) Tiswrong and II is corrccl

(c) Bothland Il are wrong

(d) Both I and II arc corrcct

2.0O@ 22.0®OO
26.Q0O@ 27.00©@
3.O®OO® 32.0@O©@

RESPONSE

GRID

23.®O@
28.0@0OW
3B3.0000 3H4.@O0O0@ 35 @O0

24.@QOO@ 25 @O®O@
29.0®O@ 30. @OO@

Space for Rough Work

Fundamentals - Call - 9667772681



Jc20) DPP/ CCO05
36. Following table represents critical temperature of some A
gases. Arrange these gases in their increasing order of
liquification.
B. o pvsV
Gas | T./K
33.
H, 2 "
Hc 53
N, | 120 1
0, | 1543 ¢ I pw. g
>

37.

38.

39.

40.

41.

(@) He<N,<H,<O, (b) H,<He<N,<O,

(©) He<IL<N,<O, (d O,<N,<Il,<He
Which of the following liquid will exhibit highest vapour
pressurc?

(a) GH,OH() (b) NH,D

() HFQ d 1,00

Generally, liquid drops assume spherical shape because:
(a) asphere has maximum surfacearea

(b) a sphere has minimumn surfiace area

(¢) sphercis symnnctrical in shapc

(d) Nonc of these

Internal energy and pressure of a gas per unit volume are
rclated as :

@ p=2E® P=-2E© p-lE @ P-2E

8 2 2
Two vessels containing gascs A and B arc intcrconected as
shown in the ligurc. The stopper is opened, the gascs arc
allowcd 1o mix homogencously. The partial pressurcs of A
and B in themixture will be, respectively

GasA Gas B
12L 8L
Xaim Satm
= T |
(a) 8and Satom (b) 9.6and4 atin

(¢) 48and?2atin (d) 6.4and 4 atin
Match the following graphs of ideal gas (Colunn-1) with
their co-ordinates (Colurnn-IT) :

Columin-1 Columin-IT

(Graphical (xandy

representation) co-ordinates)
A I pVvs.V

42.

43.

44.

(a) A-II;B-LC-1

b A-IN;B-1II;C-1

(¢) A-I;B-1II[;C-1

(d) A-I;B-I1II;C-1

Which of the following statement(s) is/are true for London

force ?

(i) Thcsc forccs arc always attractive.

@) Thesc forces arc important far long distance too.

(i) Their maguitude depends on the polarisability of the
particle.

(a) (and(n) (®) (i) only

(c) (iii) only (d) (i)and (iii)

Kinetic theory of gases presumes that the collisions between

the molecules to be perfectly elastic because

(a) thc gas molcculcs arc tiny particles and not rigid in
nature

(b) thc tcmperature remains constant irrespective of
collision

(c) collision will not split the molecules

(d) themolecules are large particle and rigid innature

Which of the following statements are correct ?

(i)  Rcal gascs show dcviations from idcal gas law because
moleculcs intcract with cach other.

(i) Due to interaction of molecules the pressure exerted
by the gas is given as :

2:1112

P~ Pideal +72—

(i) Valucol’a'is mcasurc ofmagnitudc of intcrmolccular
attractive forces within the gas and depends on
lcmperaturc and pressurc of gas.

{iv) At high pressure voluime occupied by the molecules
also becomes significant because insicad of moving in
volwone ¥, thescare nowrestricted to volume ( ¥-nb)

(a) (1) and Qv) () (), (1) and (a11)

() (), (iii) and (iv) (d) (i) and(iii)

The units of constant & in van der Waal’s equation is

(a) dm®atmmol-2 () dm*atmmol !

(¢) dmatmmol™! (d) aunmol™!
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