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ETlC THEORY OF GASES l“‘ O 36 T
| uation,
K’N ‘I I]I1|I|||Il|u....,“” il ‘:::mpur;\\um
. '| '\I" ' > 3.9. ™
o fitl |\I' | is
I
r I fill 3.10.
B aomprak’ensivc Review
. ki : with temp
Jiquids and gases - on the suspended particles. The force CXen kelvin.
Sgﬁd‘r 3 intermolecular Separation for the 1o collision from dilferent dirce:iom' '“ﬂke,; g 3.11.
ol T::-.-:!sumd that for the gases is (he largest. | particles move in irregular manner. i not depet
tt,;;di"”" olids, the position of (he molecule js 2.1. Brownian mMonon increases With g-a2
g.2.In% in lemperature. he fy, such as
fixed: liquids. the molecules can move within 2.2. Brownian motion is faster wip L
1‘-“‘,{30!‘:11.: Jiquid. particles. $Majy, 4 3‘!1
he rt'f“'m gases, the molecules gre free 1o roam 2.3. Brownian motion is faster for low likcace
'J:mm the volume of the container, fMuids. 31
Jpout :u The intermolecular porential cnergy is _2.4. Brownian motion is faster for low T-:\T{Pg;
13 for the solids and maximunm for the gases. | fluids. densiyy 5
mjmﬂl: Solids possess definite shape. The liquids | 3. Ideal gas or perfect gas * =
- the shape of the container, bur (heir volume 3.1. The molecules of the id :
re the shap : . cal gag vanat
< ,-,r:q";’_ Jess than that of the container. The gases masses, with zero volume, are POing (D) o
. be ~ . = "
m"iw, whole ol the available volume of the 3.2. There is no intermelecy |, fo is giv
ot er: the molccules of ideal gas, TC€ bery,
ca

1.7. The molecular Kinetic €nergy is minimum
m‘; solids and maximum for the gases.
for

1.8. Intermolecular force js minimum for the

ses and maximum for the solids.
ases ¢ e
E 1.9. The gases can be casily compressed as
ompared [0 solids and liquids,

c

1.10. Both liquids and gases flow. Therefore
they arc called fluids.
1.11. Density of solids
compared (o liquids and gases.
1.12. Cocfficient of thermal €Xxpansion is much
Jarger for gases as compared to that for solids
and liquids.
2. Brownlan Mofion

IS much larger as

Random motion of the particles suspended in

the liquid or fluids is called Brownian motion.

For Brownien melion;  the Susptnded particles
should be extremely small in size.

Brownian motion of the suspended particles

is due 1o the continuous collision of (he molecules

3.3. There is no intermolecyly, .
for the molecules of idea] gas.  Poleng) €nergy

of m
3.4. The molecules of il‘]eal as
the kinetic energy. POssesg only
3.5. The ideal gas can not pe
liquids or solids. That iS, the idca]mtwened intg
liquified or solidified. §aS canngy b, "
* This is the consequence of the 44 5
intermolecular force., sence o
3.6. The change in internal energy wim
is zero for the ideal 83S, provided the e vol
remains constant, That is - PCratre

[_a_q] b,
S =

It is called Joule’s law,

Or the internal energy of the 1dea) :
independent of volume. S

3.7. The internal energy of the
depends on lempernti=s algna



https://gradesetter.com/

re

cquation, Boyle®

- kelvin.

WWW.GRADESETTER.COM

s @

o cq\m’[ 1o e

aumber 1% alx
12 awom.

5.4, Avogadra's
2g of carhon-

number of atams in 1
6. Real goses

Kinetic Theary of Gases

3.8, The ideal gases atrictly ©
s law, Charle's law el&

bey the gas
at all
ses actually found in nature are

temperatures and pressures.
3.9. The coelficient of cubical gxpansion of 6.1. The ga
ideal gas is equa 1 - called real gases: {
CAUALID Loy IEE Kelyin, 6.2. The molecules of the real gas have finile
surc variation volume.
molccular attraction ar

3.10. The cocfficient of pres
6.3. There 18 inier
repulsion hetween (he molecuies of {he Teal Base
6.4. The {ntermotecular foree 15 anractive A
larger intermuoleculat separition Aol repulsive. when '
the molecules are too close 10 each other.
a8 have

6.5. The molecules of the real ©
as xinelic

with femperature for ideal gas is equal 10 711751‘”

3.11. The specific heat of jdeal gascs docs

not depend on temperature.
A h).ll. No gas in the universe is idenl. Gaoses
cuch as Hi, Na, O3 ectc. behave very similar 10 imermolecular potential encrEy 5 e
ideal gases. Cnergy-
3.13. Monoatomic lnerl gases also behave 6.6, Real goses €0 be Aiagetis? = pEN
solidified.
nergy Of real gases depends

6.7. The internal ¢
on volume, pressure as well as wempet

6.8. Real gases Jdo not ohey Bo
all lemperatures.,
6.9. The real gasces obey the B
only at a particular fempe rature catled
emperature (Tn)-
6.10. Ty= a/Rb,
Waal constants.
6.11. The Boyle's law coquatio

can be writlen as
pv = A + Bp+ Cp? +Dp? & -

aturc.

like idcal gases.
yle's 1aw at

tﬂ“:l-rl;:- The dhci-haviour of real gases at high
-rature and low pressure is very simild
that of the ideal gases. e e
4. ldeal gos equation
_The equation which relates all the MACTOSCOPIC
variables [_pn:ssurc fp). volume (V). lemperature
(7)] of an idcal gas IS called ideal gas equation. 1t

is given by &

oyle's law
the Doyle's
where a & b arc van der

pVv = nRT,
where R 1S mf:lnr gas constant and n is number n for Teal gases
s of the EIVEN sample of the gas.

of mole
4.1. For one mole, the gas equation 1s
pV=RT whcu:AbvB‘:'C‘;-Db...
I Here A, B, G D elc i \\ed Vi
- e L . are called viral
4.2. For Or:: gl’ﬁ‘f;‘l_ of gas, we wrilt coefficients.
— r +
) = ps . . ( 6,12. Real gases do not obey he gas cauAlon
where 73 P gas constant, given by pv = nRT.
"y _.‘E- Here M is molecular weight of the gas. They obey the van der Waal gas cquanon.
M 6_.13. The dt:\"\al‘lon of the real gases {rom
4.3. The yalues of gas constant are - the ideal pas pehaviour is due to the tinwe
R = 84 J/mol K molecular size and inermolecular alraclion.
Also, — 2 cal/mol K. 7. van dor Wodl gos i e
e 4ro’s hypothesis : 71, The real gases obey \bis equation b 1
' 5.1 Equal volumes of all gases al the same high presstre and oW ACpEEEES;
(em c‘ralurc and pressure contain the same pumber 7.2, The gas equaion 18 s
—
an”
of mglcculbs >+ —— (¥ — nb) = nRT
5.2. One mole of every gas at NTP has same £y anys } '
22-4 1 -
olume cqual 10 == S . . a’ . )
53. One mole of cvery Bas contains same where ——3~ {5 pressure correction and nb is volume \
; O alled Avogadro's number ¥
correction.
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8 [ rax® depends on the Intermoleciilar For c_x-'"nl‘lr- one gram Moy £
’ syalweeLd (IR (H2) gas is 2 yram and ane k”“"‘mh’
{ 7:.;;-! aLure iof a8 ImYmol2 4ng i hydrogen gas (Ha) 1 2 Kg. Kinetic Th
fores 4 The iia 1s LT, Jo.1. il St of #38 5y gy 146 AN
= 3 molecular wejp Rrams j
dlnl'-""’"m;:lr: unit of f{i‘?" ol } ':ILI';"‘ 1 :'imui = 1000 ey
o8- furmula 18 4 . | i = $mola 14.7. T
\ ensional aalue of *0° depends on ;0 size or | 10:3. Thus, in 2 kg hydrage
A dl!“_’ﬁ' The V¢ Amount of substance
L i
jolectt
v e

4 is also called hidden vo

] 7.7 ﬂ'r is, practically ¢v _ b)

(e £33 tﬁ"’mp molecules of the pe
e 16

!
lume or | 11. Malar Velume
vVolume s
al gas 1o move

A T (aler ligquelacg
I8 1000 mojey uu. 1t I8 called ze
15. Peastulale

The volume of 1 mole

of gax 3. (1) Natu
. m;:l,:r volume. The unlt or molar ,,E:':Q‘ (a) The
| vl m/mol. Sometimes Il may be cx'prcuql Sl but different
| abollt 4 _ by is also called elfective volume | per mole (/mol). 2 (b} Mo\
! 7.8 ( TR (©) Mo
af the B s approsimately 4 pimoq the 11.2. Volume of Imole of eyer - 2
T .' Y gay spheres,
.y'nr all the molecules of the pg¢ o 1522:4 fitres, 3 N’ g (i) Mc
‘nmr]rlﬂ p =4 x No. of molecules 5 Volume nr! 12. Molar mass and Malecular Weight ;.;olct
[hat S recules The mass o | mole of sypy i
: i sta
cach *;I;:'cn between gV ond 2 for 1he reol gases, (Herp | molar mass. T dlmﬂ-!-am
3 e ds for Boyle's lemperatiira) 12.1. T 5 fii) €
7y s g [ -1. The numerical value of h, Moly fa) T
| ) For T < Tﬂ:]“l;l :r!d PV firg decreases [ M erams is called molecular Weight, r"‘\ Nide w
s ases Wilh the rise / %
jnd ther incre = e 12.2. Molar mass i= Ny x Magy of _ of the con
i For 7= T} nd py s independen, molecule. )
e, 13. NTP or s7p clastic.
. C i) For T > Ty, the value of pV first iNCreases NTP stands for normal e |
f reascs with the rise in pressure nmpcramm ¥ &
Jnd then dec Pressure, Pressure. % constani
: spedic heat ‘ STP stands for standard {emperay, ()
Specific heat qr real gases varies dircc:ly with | Pressure, - along a
. That is
emperature L Both NTP and STpP €arry the same Mean, (e)
Cy o €Y refer to g lemperatyre of 273K or 0"0‘* NEery ¥
9.1. Internal encrey of real pag depends on | ! atm pressure. i ]
©ll as te : : N =
volume as well as r.nl[:IchlurcA - _53'1' ! S Pressure= 76 €m of Hg Pressuy g
9.2, The change ip interna| energy of ope | =101 x 10 ich el
molc of real gas is giyvep by : 14. Absolur 290 Such
The absolyre z J I
. o CI0 refers 10 Zero of elv
‘ AU = CLAT + —l;f.,_\,v scale. Thap is absolute Zro = QK — I_'h?c;g\.‘ of th
. 4.1, Exact vai,. e
9.3. The real gases do po; obey (he 273.15 TSt value of absolute zerg i
] . That Is, T
Jaw ‘ 14.2, A¢ the absoly(e 2e10 all mp| i PP
00 .- ohases Molecular Motiog
/ aVv *
J T l".]. A ‘. » ide Q
; ' e The volume oF ideal gas becomes wyg ™
10. Grom mole and kilogran, maole ¢ absolute zero, =
Molecular weight CXpressed in grams is calle it ml.‘{';' The pressure of ideal gas becomes erg
gram mole (g 'mol). An‘d the molecular Weight :‘l 0lute zero,
expressed in kilograms |s called kilogram mols ” l-l.§. The molecylar cnergy or internal Cneppy W
(kg mol); the ideq) 83s becomes ze
- ZCr0,
/

0 at the absolmg P
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m . a8 ‘s
fe X Kinelic Theary ol Gaset - e real
AL § A L{ siics (1] e TE
“‘l,— o 14.6. Al real guses get piquefied pefare 5.1, chfctr‘al C‘:_n‘n‘\;;n:‘:r ;mcnc eoey
W rcachung e absolie €4 RASy jn connet nn
14.7. The imernal cte v of \he real gases posch ¥: :
Bay e TRy £ Qleans Aegh {ble a5
nlm i (aTicT liquefaction) at 1he absolute zero is nOL ZET0: 1y T;"; “;3: (:;E::‘:?.:T:'::rﬁn:iccin\ar :,‘:prar.uinn‘
B 1;511 ;ailcd sero point ensrey Of Fermi encrey- \ ‘::']‘;':E":l“:‘ ol'[ i :l‘dl'_'l'tl e
< - .uh.ﬂu!n of the kinetic thescy ol gases 7 (3'II The volume Sfihe molecules 18 acglighle
t vay J (i) Nature of maolecules 3 compared 10 he volume of the gas umv\t-(
Ssed :“ e, /a) The molecules of cach B2 +re identical | For 0P8 sole of the gas 2t NTP, the VOIS 2
U different from that of other RusES. Al the molecules added 1ogether may be areun
(b) Molecules of a gas arc paint masses. 0-:014% of the volume of the pas as @ whole.
- (c) Moleculcs are rigid 7 . (3) The 1me of collision of the molccules 12
Las g cpheres. igid and perfectly clastic | of the order of 10-%s. The \ime clapsed N;cn
1 o collisions is very ve large a% compared 10
(i) Mation 8k molecules the ume of :o\\is'\on?. pE
e gy ! h!a‘c':“‘f‘” of the gases mMove randomly in all 4) In acinal gases of qeal ERSES. there 18
. girections with all possible velpeities. iniermolecular force. W 18 sitractive when the
! moly (iii) Collisions molecules are far apart and {s repuisive when the
Sk (a) The molecules of the §as continuously m""““"“::"c_‘m close ::) each m.'.{'n:r‘:l o
collide with one another as wellias with the walls ; (5) onlinuous €0 isions of e ™
vessel with the walls caust pressure of the gas-
- fectl \b. Critiedl stole ol gos
c riect " 4 2 h
U 2/ The point Of e p-Y diagram 3t which *€
ascous and figuid

nasg of

Crature

Cralture

if the kelvyg
- 273°C.

fc zero i
sular motog
comes Zer

icomes Zerg

irnal energy
1c absolute

o

constant dunng

{ the containing

(b) The molecu

clastic.

(c) The 1o1al en

(d) nMolecules

along
(e) The ume spent inac
very \r:jy_smu‘ll as compared 1© that betwetn the
we collisions: i \0{ the gas 9t critical point BI€
The n.um\'_mr of CB“}SIO!‘IS per second does | \emperature (T}, criticat pressure (po) and crinical
pot change with ume, provided physical conditions I'n volume (Ve respectively. Their values RI€ as
such a8 pressure and temperature do not change- follows =
(g Collisions cause no change in the density T. = ga _ 8 7T
of the Ea* in any part of the sample. = 29Rp 2 B
(iv) lnlcrmolcculnr forces '||l pe = a
(a) There 15 no intcrmolecular force (stricty | 27
ﬂpplicablc 1o perfect gas)- v, =3b
(b) Grzwlational arrraction between the \ Here @ and b are \he van der Waal's consiants
molecules ;s negligible and so it is not (aken into | and Tp is the Boyle's iemperature.
account \ 16.4. pYe _ 2R
(v) Pressure . T; 8
. H u ™ 1 -
(a) Continuous coll:s;‘at:sin?;gth:c::(j"mzat; '. - 1 SR i RT.
: . conta - - e =
with alls © e \ 6\ pe Bpe
ressure e walls s ‘
collisi the molccules \ 16.5, Critica \CmMpLTANTEs &
a ¢ within the gas , For Oy, Te = -1\8°C

collisions.

a straight jinc duri

jar collisions
can not distinguish

cules Temains | sute of he subsian
16.1. At the cntc

js cqual 1© the density ©
16.2. Avihe critical

crgy of the mole

tant veloeity

ng the two collisions.

ollisions (107" 5) is
\ 16.3. The 1empe

move with cons

co-exist.
ratire, pressut

petween e B
co is called eritical point.

al point, e dens
f the liquid.

wy of gas

point, \he gas and Tiquid

¢ and volume

called ct jucal

|
\
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DINESH OB Jgcryy, Py,
e ]‘ 17.3. Degrees of freedon L g
56 - ‘]']7. Bases : A
e‘ ’ ar N1+ I"l = "II-}_' c (i) Examples of the monoulomje any :
{ :_,r cOs ;, - 365°C ] He, Ne, Ar, Kr, Xe, Ry "ﬁ’l of
= nlit S TaunTe : o s deg
;'nr;‘l:. F Jreasiires II fit) For monocatomic Bases, thery " vl
(5t E_.r“[rﬂ' ‘4,’.7 atm |mnsl‘:mry maotion \ 18.
5 ‘0"‘:’):, i 738 bar That is, .
! o se e . « 1l = ! = 0, dis
CO: raseous state of matter, aboye e f 3
| o e "u'::f T caited Eas and that below (1)) Using the relation = _ s
I J[‘ e !c“:}:_r;lurc is called Vapour .f = 3IN - k for the Mo &
et al et annot be liquefied by upplyn_u: = and k& = . He
the € f:g_ A EBS f:, 1%, Mas can belliqueficd if jix | gas we find N ! '“: s 'mmiomc]e!" (e
« atane. Tha iti emperature. They correspond 1o tras SAlory n 3 One =)
s il bove the critical (e 1pera g
[ pn."\‘-::‘[“rf is abc ours.can be llque i 17.4. Degrees of freedom for the dig,,
pere r Vil . . = b .
""'Ij,—,_?- ﬂ"l‘:ﬂ obiey the pas laws {Bayle's law, | Ruscs: . : d
16,10 G'Lcuy Lussae’s Jaw, pay equation). ' {1) Examples of diatomic gases aye
parle’s f*“:;”__d vapours abey the pyy laws, but Hy, Ni, 0., CL ele.
V [urs ol SE . 2 2 2 !
[ ,{l’“ lff;l:'.mnur\ do pmr obey the pi !t.;wl. - ( (1) Using the i
4 (A the critica Ic:mpcr;umc, 1€ surface A : :
6.1 ,\-r“”md IS zero and the intermoleculyr | 2 ] JE=s oy < K. we fing foy
ssian nf‘llth'-u“’ and gases become cqual, diatomic pay : p — 2Zand k = |_
el or it - =
;;:ccs “’,r ;,,,umwr.l vapours can COEXIst with Hence Jass 3 ocky e S.
M;Il;d Gases can not co-exisg with their 17.5. Our of 5 degrees or freedom for
m“-rd I diatomic gages 3 COrTespond 1o lmmlator}- mqi
i Jiquid- ees of freedom L7 s and 2 Correspongd 1o Tolatory maotjon. Thay
1”7 thnumhk‘r of ways in which a Bis molecule f-: = 3and 5 = 2 Cre are po degreey
ﬁﬂrf. energy s called degrees of freedom, lrccd9m corrcsponding to the Vibratory Motig
f-‘“:r'hc degrees of freedom cap be of l'ullowin;__- | That Is, fy = 0,
pes - | 17.6. At ve low %
2 [Ypes - o < I ry low lemperatures (=70 K), 4
hree .o ; Z . < 4
t (i) Degrees of freedom of translationa| | dcgr_u::s Of freedom currcspondmg 10 the Totatg
jon (1) mation ure absent. Hepce the diatomic
gotion (f g ; ) ‘
I (i) Degrees of freedom of Fofatory | POSsUssey only 3 degrees of freedom . At hf:
motion (/) " It.'m_pc_ralurcs (250 K 10 750 K) diatomic Bay
(i) Degrees of freedom of vibrationg, exhibit 5 degrees of frecdom,
motion (/- : ErEGE Degrees of freedom [or triatg
‘ - aldeprees o1 Fl'(.‘l'.‘d()m are 'i\'L‘l'l by - rOSps -
17.1. Tota y: f. Y B H
S =hit N4y, (1) Examples of riatomic pases are
{ The J; are present at a] mperatures, T, fr | €03, H,0, 03 cte.
are present at ordinary rcmpcrarurus. And £, dare
f I.’“'“'m only at high temperatures.
AL

17.2. Formula for degre
The degrees of freedom
using the relation ;
S =3N-f
Here N = number of
and & is the number of Jin

¢s of freedom

can be calculateq by

atoms in

he molecyle
ks or consir

aints,

on

hen

hence

. Sql
(1) The number of dcgrct;s of l‘n:udom d
the Stfucture qf the molecule,
fa) For linear

triatomic molecule ~
Ces

S =3N- k= 3 R o
fb) For non-line

7
ar tri

atomic molecyla k=
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17.8.COz 1 2 Tigear mol

cenle with 7 deprecs

v @

& called adlabnic

[ Cpand Cyl
Sayoh ant. Juis denoted

21, The ratid
dynamic canst

6 | constant OF thennd

of freedom O, Is a triappular mulecule with

degrees of frecdom 1150 15 a nonlincar molccule | By Y- That is

wilh 6 degrees ol frecdony -

1B. PMoxwells law of uquipartilicn of snergy 4 = Cr
\ Cy

This law staics 1k

gistrhuied among
And
{recdom = -.‘;-A,_T.
emporalure und A
pas constant

deprees of frecdom

yat the Kinenc encrgy 1S equally
all the deprees of {recdun.
the cnergy associated with each degree of

where T is

is the Dolizmann canstant, the
{ur one molecule of gas. EEhE
18.1. Kinclic energy of a molecuie having I

15 given by

21.1. In general
c i ) 2
_ Cp L VR 2R
i ey Lz* £

the ahsolute

|

21.2, Also, s equal 1o the atio of bulk
modulus of gas under adipbatic condinons (Og) 1@
that under jsathermal conditions (B7) That is.

; I
U, (molecuie) = .;-L”T_
= B
. 18.2. Toml kinelic energy of 1 mole of gas Ji= "ﬁu‘
with f degrees of frecdom is glven by * 4 &
7; 21.3. Again, { ia also elated 1o the S1O0€ of
Uy = NA[-{—K',,T] = "{~4ka= .é RT, ihe indicator diagrams a8 follows *
where Ny is the Avopadros number. 1= ___j____-’ﬂ—’—""’sm e of adiabatic P — v diagrall
Slope of Wothermal p— V' dagram
18.3. The relation U= -{- RT is not stricly 27. Other relations for Cyand Ca
applicable at low 1empErAtures. 221. Cy= I g
19. Melar Spedfic heat o consian! yolume of a gas = M=)
If Cy be the specific heat at constant volume. Since i 2
(hen using the relationA Q@ =1 Cyh T, We find that i1 {. = A+ T
heat absorbed by | mole (1 = 1y of gasin raising the
{emperature of the gas by A T is given by \ Hence = 2
bQ-‘—GCvK&T:Cw‘LT. \ T=1
Also, AQ = increase in Kinctic energy R
Hence Cv ==
=J—R(T+Aﬂ-f—m". ¥ i)
2 2 22.2. According © Dulong-Tent 1aw. for
o e RAT | solids =
:“- C\F i 3R
Hence L paT = CAT 323, According to Debye law, for solids
2 Cy = T &
That 15, Cv='£“q o ool
ific h 1201 constan) pressure |s given 224, Cr ™ y-1L ’
20. Molar specilt =
by: 2
Cp = Cy+ R 21.5. Cy '—‘-&—a-—Q_I—‘\
_LRr+R v
CP - 2 a Q
22.6. Cp=\JT
Cr = i I)R \ L aT
r 2 P
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5.8 olocular forces and polent
mrﬂﬂ'l

it 8Y ot
r:.l- ”N;‘

Ie ﬂnr' fﬂ"’m
mcrnmmic as well as
ary with distance (7)

’

.

the i

rcc.': (F) v

Allraction

m fig. 23.].m
3. Fig. 23.2 shows the variation of
2::;::::: or]’mcrmo!ccular potential energy (UI‘)
jnreral!
with distance:

¥
/Up
o)

v

3
= fig. 23.2. m

23.3. The interatomic or intermolecular force

js repulsive for small values of r and it is attractive

for large values of r.

23.4. The interatomic or intermolecular force
is zero at a certain distance r = r,. This is the
cquilibrium state. And under normal conditions
rp is the intermolecular or interatomic distance.

. _23.5. Thc. potential energy at r = ry is
minimum. That is, the intermolecular or interatomic
potential energy is minimum in the state of
equilibrium.

23.6. The 1y may be assumed as the diameter
of the atom or that of the molecule as the case

may be,

|
f[ (F) and

[ -VE f.‘lllr.lclivc).

DINESH oBJEcryg \

the interatomic or (o
repulsive) and fop r‘l;

Forr < fo:
I force is VE (

lecular or § ;

23.7. The jntermole Nlery
(he corresponding potentig) l;:::'k’l
oy

as follows :
dU g
. =)
5 dr
23.8. Both the interatomic and gy,
] as potential cnergy armo,,
(o

are related

forccs as Wt

infinite separation.
23.9. The nature of variation iy N ©
for the intcratomic as well as 1nlcrm0|cc:w¢_
and pctcnliﬂl cm:rg)'f. l;”o‘
23.10. The interatomic gy
intermolecular polqmml cnergy Varics".'q@'
as sixth power of distance. That is_ lny% r
1
Uﬂ oe -r—h
23.11. The interatomic forces de )
on the separation (r) between the aion&m %
intermolecular forces depend both on the - By
(r) and the orientation of the molecyjpg
Value of rp is more for molecules a; 1
1o that for the atoms. That is, o
rg(molecules) > ry (atoms)
23.12. For r > rp, an atom can 2t }
one other atom. But in case of mole Tagy
molecule can attract more than ope moclul %

its surroundings.

24, Gaos laws
24.1. Boyle’s law i
At constant temperature for g
ideal gas, the volume of gag
proportional to its pressure.

v 1
= o Bk pV = Constant

2iven

is m::ﬁq

|

The curve between pressure and ygy
o M - 0 e
constant temperature is known as isOthe Umt\!

24.2. p-V graphs at constant tempen'n%

Y v ~
p T = constant
-\
p
() |

i)

Ty

WWW.GRADESETTER.COM



https://gradesetter.com/

WWW.GRADESETTER.COM

Kinetic Theory of Gases

¥

T = constant
:l
1

] T = constant X

o —— X AN
(e )
H Y
PV 7 = constant pVv T Lant
‘ ‘
o =Pk = x
v) vi)
¥ Y
'y
pV T=constant gV T = constant
o 1 X (@] = "\Ip
(vil) {wili)

(ix)

24.3. Charle’s 1a¥w
At constant pressure,
is directly proporuoml (o ils absolute

—
or

The curves petween volume and {emperature
¢ constant pressure ¢ are called Isobars.
a

volume of a given mass '

8.9

24.4, V-T graphs at constant pressure ¢

i
T
X p= constant
o

Y

1 p= constant
T

cons stam

\L
—_— [

o
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’ I P "m'. 3 Lu-tmr's Inw P
' 24,5 (Chc alumes the pressure of a give
Lpconst a ‘l‘“ oa 1S directly prnpomon;!l o
! eal B e
(InsSS . :': tlcn yaramure ol the gas-
e i‘[“o‘l p=
~ _;_ _ Constant
or 6, F—r gr’ill"‘-‘ ut constant yolume ¢
4.0¢
2 Y
Y |I v constant v = constant
T
; 2 T
]‘ |
0 == ;
0) (i)
Yi
V= cons!ani
X
— T
(i) (v
Y Y
\/= constant p /= constant
p —
T T
7 (v) (vi)
¢'I Y 3
0 V=constant p V= conslant
T “Tf“
(v)" (vii)

DINESH o.n.td.lvi‘» )

) Kinetic1
' 26.1. In
the rms 5P
Vas v i rcspc,ctivcly,
|
2 This i
25. !n!nrprslatinn of pressura on the bi&i"” temperatur!
theory of gas* '
Pressure cxcr!cd on the walls of '
by the molecules 15 given by the where kp -
e for onc M
vl 3 L Thert
where P is density of the gas. Here
f % the ener
s we know hat P = - therego 57 i
A M 2 . Dilfe
P T30y EE 27.
Also, M = Nm, . The
where N is the number of molecu § in a g
mass of ont molecule. les, amhl speed.
1 NmC;, L
Hence P=73 - s
G
2 1
=t T be ex
or :
Pi=3 vi” E.
1 N Z .
where E= 5 mCr,s 1s total Kinetje
2 .
Therefore, p o average KR Tergy.
the molecules. Cnerg@ R
26. Kinetic inferpretation of energy 4 N,
The expression for pressure of a
1 - Bas 5.
P _3- pcans = —%_“_’f_ ;
If M is the mass of one mme‘-’ fing
volume of pne mole, then from th and V\e
we find : € gas
pV = RT, Wy
where R is the gas constant fo
Lt T one
Here pV =RT= 1, '
3 G
or T = 1M
3 R s or " G"
tmy

That is, the lemperature of the gas j
proportional to the square of the 5as 1s dig
the gas molecules. e Velociy

WWW.GRADESETTER.COM
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Kinetic Theory of Gases
be

26.1. In other words, 1f Cirmy 008 G2 (il) Cyyps = JT peaph
T3

the rms speeds at temperatures T, an
rcspectivcly. then @ 5
% = gl‘um_ Orgm"—= ’_11_
2 C.fnm Qn“. T?. cﬂ“

|

(s} _.—-.-J'f-’

This is called Kinetic interpretation of
1crnpcrnlur0.
L], 3
kay = ?"'dm: =?ka.

is Boltzmann constant, the gas constant (ii)Comx — T graph

where Ky
for one molecule of the gas.
Therefore average Kinctic encrgy = T *
Hcre, average kinetic energy includes only
ch'l'ﬁ

the energy of random translational motion and
does not include any orderly motion.
27. Different speeds of gas molecules
27.1. Average speed
The arithmetic mean o
in a gas at a given tempe

specd.

P8

o ===

f the speeds of molecules

rature is called average 27.3. Most probable speed

The speed possessed by maximu
molccules in a gis at constant \empera

most probable speed.

= EI— - ,__—kl’T = 7.'!1‘
Con = V20 ‘ll = l p

ecular

m number of
ure is C'A“.Cd

_-C.'1+G;+C,+...
Cuv— N

C,y in terms of temperature an
be cxpressed as follows :

' 8 RT .
Coy = _1'(_7 << (LY

We know that molecular mass M = Nym and

d pressure can

27.4. Maxwell distribution of mol
7

r ol molecules
val AC. The
velocity 15_

speeds
This distribution gives the numbe!
N, with speeds within a speed inie

number of molecules plotted against

__E_. = Kb therefore
shown in the figure :

Ny
8 k,T
=N (2 .
Cav =i (2)
Also, we know that M = pV and pV = kT \ ¢
-5 ;
Cor \m p .- (3), Ne
27.2- Root mean square speed
¢ of mean of squares of speed

The square root 01
of different molecules 15 called root mean square

spccd.
G+ GG JE _
Contles 2 N ' (a) The distribution function depends only on
2 rature. =
of pressure and temperature {he absolute tempe .
jae (b) There is only small fraction of molceules
and very large yalue of yelocities.

having very small

'.
)
[ RT - l3knT = 3£
Coms = 3 M I P
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27.12. Root mean square Vclm;"""‘i-
malecules of a gas depends on the l!::‘I )

. And, does not depend on yhe AN
alone 15, because nh,-w

] Kinetic 1

- AN, — C) pives

AL garithe cUrve (N~ O &

4 o rnm’“"""‘ ol te gas,
[

where n = ¢
of gas und €

e
! () ?:,,nlﬁ'f (emperagure on distribution ( aiite of tho.g
he l“"” ]{‘f““ al | press Wh prcs'btlfc Clllngcs 1 ) 28.4. Fc
3 ' : { cn : . E 28.4.
7.5 peralure is increased. molceular | :cmpr;:murc. pip = constant. oy,
‘ cnr“:’ the ITW"“""‘ C ~JT - llence ::vcm:ge [ (i) When volume changes 2, .
~ i ) el m:ﬂ-"‘t:_'d will increase and curve will shift | temperature, pV = constant. ll;,ﬁ 2 .
3 ) where E
jar
flfl"(u nt Ly 1’_’. k" ApVv ;
| d :::“,rd-‘ rif Hence Coys = p = _ff__ = top SNCERRL SRS
| | “N' 79. Foclers!
f 27.13. If C be the speed of sound ip the . 29.1.
o then 3 the gas. T)
o |
{ P ~
| } C=il==3 Y
Vor
[ where y = C/Cp = the ritio of molar g X
= - | heats at constant volume and constant pre:’t <
| ‘ respectively.
velocity of the gas molecules is
Zh0; M speed is not equal (o me ] Crong i | 28
'Thl;[ 15 me L qua K an | A 50, rms o
s [ gecause, for finding mean velocity, the | P
“'M{:ﬁ also need [0 be taken into account. Duc | 3
direeh! pdom directions of motion, the dircction | Hence Gy = |—C =
+ 29,
of the ¢

1 ¥ -
(o the Zy of different molecules is also random.

g velocity is zcro. [ 28. Mean [ree path

- The average distance travelled by
‘ G g Y a mol
s :[Cin | # Car | between the two collisions is called mean g
27.7- Ma.l_fﬂ”;-'dt‘:lm mOst probable velocity is | path. It is denoted by A 3
o~ able speed, -
Jal to most probable spec ' 28.1. The mean free path of a gas molegy
is given Dy : = 4

p 3
Hence ME4

I[C”‘i" = C."'f‘ [

27.8. Magnitudc of root mean square velocity
qudl' {o rool mean square speed.

|

1
A=s———
v2ndin®

15 ¢
[Cons | = Crms { wfhmld =! diameter of moleculer and n = numbey
. )y 3 of molecules per unit volume, It i
27.9. IFor l\u)[ 1.,.:5(.57_01 molecular weights M, I number density of the molecules SR
mperalurces F L dAUS " [ S.
and Ma at lempe es 7y and 75, we find - 28.2. If m be the mass of each molecule, of!
LS

(]flfl‘ — [‘L!?_}l then
/ G.'mn -V] [J = e ;" 1 - hi
J2ndn J2rdnm

27.10. Ar absolute zero, we have T = 0 I
[

Hence Cppe = 0. That is, the root mean square But mn = p = density of gas. Hence
speed of all molecules at absolute zero is zero 1
- n

That is, at absolute zero, all molecu i AN
o : ular motion 2 ap

CLilsCs.
\ ' 28.3. Other ex i
‘ 28.3. expressions for mean f 5
11, Since T C2. 2 | ‘ i R
.27! i T e Gy, and G, cannot be |+ For viscous liquids, we have : S
-V, Ilence the absolute temperature or kelvin | 2
r =1l
|

1 femperature can never be -VE,
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T ™ cocfficient of viscosity, P — density 29.4. ~ varies direcily 93 (he MAss
o gasand € = werage speed of he molecules. motecule. That 15 Atk
ag.4. For diffusion of gases, We find & i
aD
B S
[ 3 :
where P T coefficient of viscosity and G
averagc speed of the molccules:
29. Foclors that influence the meon free poth (A %
20.1. A yaries inversely as the density P 0[\ 2 L
2= 1/p-
79,5, A INCrEAses with the inerease in volume
That is, » ™ v,

as. That 1%,

1\/x 1\/ | |
2=l 3 |

S —_—
ure (T)
\ 10. Couse of changes in mean {ree poti.
(ant lemperauee o
in pressy

30.1. Al cons!

the £

ol

s directly @3 the temperal
{f \nc as /
e MC3“$¢

29.2. A varic
with the increase n

of the £3as- That 1S, A~ %= T
Y decreases
the yvolume of the gas decrcases.
/ 30.2. At constant pressure, e A increase®
3. | with the increase in emperature pecause e yolne
/ )] increases-
|
| 31. Ayeroge \dinelic eneray of the molecules
A= The average \inetic encrgy of o€ moie of
0 — T x \ idcal gas is ¢
‘ 3
29.3. / yarics inverscly 23 the pressure () | Uy =3 RT
the gas That is, » = \/p- \ o y
of E \ The mean Kinctic encrey of the moleeu\e ol
v | an ideal gas 1S +
Y \ 3
\ Up puootecule) . ":"'kg,T ’
= Bo\lzmann‘s constant.
for \he

’-
. X '1 where Kp
T \ 31.1. The Jbove relauons are not \rue
% \ real gases as 0 such case \he encrey depends on
X - the number of atoms N cach molceule of W gas.
\ lations are (e for monnulumic poal
.1 !
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,-_T.:mpcrumrc graph

814 o
P 3 K,m-u: cHerk
Y

> 1y
e r

o pe oy

|
32. Subblcrislng !nnl.‘:j:,
An air pubble rises fn:.vm :
of A Jake. Let the increase
Y (imes the original radius.

pble J
of b of e pubble will be :

he bottom 10 the
in the radius
The

volume
4 3
! V‘, — —3— n(ﬂ r)
Here r = radius of the bubble.
bottom £y
+ psh

: pressure ar the

.».A:mmphcn‘c Pressure + pgh = Po

ure ar the surface of water P2
— Atmospheric pressure
\= PV2

ccording to Boyle’s 1aw, PV1
o

Press

i Thus, A
; 4
(M +Pg&)"3_ﬂf3 = m[_g_“(ﬂrjl]
Thatis, B> =1+ peh
A

Hence. /i (depth of lake) = ik (ﬁj - 1)
P8

93, Poramalers for mixture of gases
(a) Internal energy of mixture
When three gases of internal energ
and U5 arc mixed, the net internal energ

y Up, U2
y of the

J mixture is :
U=U+0+0

‘ () Equivalent Nolar mass of mixture
iy L{ n moles of a gas of molar mass M, are
mixed with a gas of molar mass Mz and 712 moles,

then :

::pn.

luivnlcnt molar miss =

| &4
(c) spcclﬁc heat of mixqy g, h
I ni moles of specific Reh:

 heat Gy, and 13 moles o i
5

mixed, then the specific heq,
or

The same is truc for C,

G =
Pm

(d) Adiubmic constant of . m_n"_ .
“"‘r’g. -

;s given bY *
MGy £ me

Tm = C
n
1=vy -+ n
2
C"!

34, Acon
When
constant §

ordered WaYy,
When the 2
COntainer ¢

distribun:d. i:
this ordered kinetic ener uda
disordered kinetic energy. ]%::’nege“ c:dt“f)
of the gas will increase. 'I'hisans.‘
orderly motion will be cony k’““-lic
energy of the random motion erteq ; ¥
ystem. Therefore, Of the o 4

1giner of gas moving with
the container containjy
Pef-’-d- the gas mmccul
hence the Kinetjc :: arg

Ry
the

the s
(K.E.) = Intemal epey,
or -1—-va = gygai“'
2 T
Thatis, AT = O =1ym?2
2R
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B Memory Tips

11. Charle's law = \[ pressure of A gas
constant, then V= it

Is kept

. R.MLS, velocity His related 1o density by Oie

relation -
& ' p ' ART
c‘" . = —
= P M
ART 3k
™= ‘,'"\?_ o ,-*Tl'r

B, For two diffcrent gases =

Crniny 3 Ty M
Crna Ty My
Average speed of 11 molecules moving with speeds

C|. C:. ] Cn i5 -
Cy +Ca+...+Cy 8RT

v u
or —,1': = canstant

slon 3 When w0 gases

12. Grahaw's law of diffu 4
at lhe same lemperature and pressure are allowe

- 1o diffuse, then rate of diffusion of each gas is
\nversely proportional o the square oot of density
of the gas. L
13, 1deal gas obeys the gas equation pV = nRT.
gas equation

14. Renl gases do not obey the
pV = nRT. On the other hand, hey obey the

vander Waal equation ©

2
(p “ ﬂ:r: }(V = nb) = nRT

quation at high pressure and

i n ~ Y mmn
15. Gases obey Whis ©
low temnperaturc.
16. The Doyle's law equation for real guscs ©

wrilten as =

an be

5. Most probable speed ¢

, 2RT
Cep = M

Crms : C G = 3:d25:V2
= 1737 1262 1:41

pv = A+ Bp + Cp* + D
whered > B> C>D> ...

Here A, B, G, D ... eic; atc called viral

The relation beiween degree of freedom of gas cocflicients.
and ratio of specific heats is : 17. Atthe Boyle’s temperature viral coefficient B s
2 CP A ZL10.
g =1+ -? where ¥ = —=—+ f is degree of Therefore, 0 =C=D=..i =1y
¥ Hence pV = A = RT.
ideal

18. The deviation of the real gases from the

freedom.
gas behaviour is due 1o the finite molecular sizt

5
3 and intermolecular attraction,
7 19. Pressure of gas <
— 1 o NN ) 2 1
5 P‘_‘_ipcnm__i_vcnru:_}x_‘?‘l:
Lot 2. _ .9 That is, p = average Kinelic encrgy of all the .
3 7 7 molecules. N
. of equi parlition of encrgy : According 0 20. Kinetic encrgy of gas (Kinetic theory oF gas)
Lh':‘:wen. e tolal energy of the gas is shared K= }_ﬂ_ C'_l_ : 3
q?;a.ll)’ AmONg various dcgrees of frecdom. (’i['hc Ry
[ e
. er degree of frecdom - 2 ;
encrgy per molecule P B Sy K G or Kiles T
s o 21. The average kinetic energy of one mole of ideal
2 s is kept EASRS =

0 Bo;lc's jaw : When temperature of a €2
o i !
o ——=0oL Y. & constant

cunsmnt, then P Vv
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C -
2 [t is also relajey
, el

ty

3 f an |

g.lé : ~rgy of the molecule @ -y “

P o mean kinctie € . |

f
jueal £33 e 34T as
e T . | i 2
<cific heat at constant volume | -
ip o -
: 32, Molar } y 0 = nCy AT | 26. Also T is equal o the ragjg ol
~ C = A0 | L gas under ndugu_lc conditig, 07 \
BiTRAT] i<othermal conditions (B, By
f i depree of frecdom as : l 13088 7)- Thgy Iy '&\
g rl‘.'-‘"‘j to defr ' 3
1 G B . .
2. " .LR ) 2
o e —_;
Slope of adiabatjc

-ific heat al constant pressurc :
24, Molar speciil b S

,,
(Lo

or T=

Stope Of isotlicrmayp
~¥

? &
ar r
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1. Two gases at the same (emperate T, pressure (C) Bayle's law
P and volume V' oarc mixed. The mixture has (D) Charlc’s law. peident normally

yolume V amd tempeTaurc T. What is the prossure 9. A Ees molecule of mass m s i :
Y gl P on the wall of ihe containing vessel with welocity
collision the momenium of the

(A) P2 (B) P w. Afier e

(] Z_P (D) 4P. molecule will be

2. Acylindercontams 2kg of airata pressure 104 Pa. i

If 2 kg more air is pumped in(© 1t keeping the (A) zero @ ™
{emperamre constant, the pressure will be 2
(ARTNES (B) 2 % 10° Pa 0. e molecular matio LR

3 0.5 % 10° 10 - molecular n
(C) 10* Pa (D) 10" Pa Ay 23 K By 273°C

3. FHydrogen and nitrogen are a1 the same (‘C) " K (D) - 2T3C.

teruperajure. The molecules of which one of | 1. The eunergy assocarcd with cach degree of

then wall Sty ey 7 :
; will laye (mare average Kinelic energy © {reedon ol 1;.1,\'nmiccuh:u

(A Hydrsgen By Mitrogen 1
(C) Both have equal amount ol encrey — kT
(D) Depends upon actual value of [emperature. (Al (B) p
4. Al consiapt pressure the rms velocity “¢” is related 3
{0 density “d © as (C) AT 0y < kT.
(Are= .d (B) c=1/d 12. A closed boule containing walet is gpened 00
(©) e=Jd (D) c=VJd - \he moon. What will happen?
5. Apasis :nmpmscd at constant femperature. lts {A) The walcr will freeze
molecules gad (B) The water will boil
(A) specd (B) kinectic encrgy \ (C) The waicr will remain as before
(C) intcrml energy (D) None of the above. (D) The water will decompese into H; and 0.
6. The rms speed of the molecules of a gas at 2 13. The cxpression for pressure of gas and \he gas
pressure 10° Pa and tcmperature 0°C is equation shows {hat the absolute remperature of
.S km s'. 1f the pressure is kept constant but a gas is proportional 10 (\he AVETAEE
(eperagire is raised to 819°C, the velocity will (A) sumof vibrational, translational and rortonal
i becoine winetic encrgies of molecules
' (A) | km =5 (B) 1'5kms" { (B) translational Kinctic encrey of molecules
(C) 2kan s (D) Skms'. lll (C) rotational Kinenic CnerEy of molecules
7 which of the following is NOT a componeiit of (D) vibrational Kinetic encrgy of molecules.
©  iptermal ¢ocIEY of a body ? 14. Thc_numhcr of degrees of freedom for uranslalory
(A) Gr:h‘ﬂ;.l.!il.)l‘l:l] potential energy motion are
(B) potcntial encrEY of the intermolecular force (A} same for all types of molecules -
feld (B) less for muluatomic molecules
3 ©) Kinetic EneTEy of protons in the nucleus (C) more for multiatomic wmolecules :
N > .iic encrgy of individual atoms. (D) dependent on the naure of translatory ToOHon- t
@) e  basi 15. Which law of \hermodynAMmICS SUgREsS 3 tendeney
i <ch of the following laws can be the basis of . o £ 0L
g WhEs . ? for equalisation. of \emperature throughout the
cture of pases 1
separating 3 117 o system
(A) ,\yogad:.o Is ‘: ¢ diffusion \ (A) Zeroth Jaw (B) Firstlaw _ i
(B) Graham's 12 (C) Second law (D) Third law. A

10. (O
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Jbing up o spiral type stalr case

edon ore
(n) 2

818

A a4
16 i degre

(A) 1

s clin
et of re
(D) more (han 3
(€) i lsolared sysfem 15 nat distributed
17. de’”"’"::,;j- all the dogrees of freedom, it
4 gliy ani
(B) minimise i

emls 10
(A) r::-ll;‘!"’:f;,’: distribution
s u:inur In that state.
o) ;:qrrrs of frecdom of system are edqual 2
19. lfr::i;uﬂ;l""f of :
plecules in It .
(A) B8 sexible indzpendent modes of molion
(& rlil:’rr:.:ﬁur modes of motion at a particular
& nstant
in it
:J,::_:::;.srmnic muolecules have only three
19- Th‘ < of [rectlom because they tan posscss
|l:.;Ime translatory motion
£ j only rotatory motion
(€) both translatory and routory motion
D) mn__-.mory. rofalory as well as vibraton
stem consi / which have
20. A systemn copsists of N particles, w tich iaye
=" [ndependent £ relations among one auu[h.t.r: i
number of degrees of freedom of the system 15
gn:ﬂ by )
(A) V-4 (B) 3N + &
(C.‘ J;\'t‘ (D) 3Nk, -
the molar gas constant and & 1=

Given that R is
the Avogadro's number, then R/N gives
(A) Planck’s constant

(B) Bolizmann's constant

(C) Stefan's consiant

(D) Nene of the above, s

43, The increase in the mass of the gas in a conlainer
“" [pcreases its pressure. Increase in which of the

21

following causes it 7
(A) Only the momentum of molecules
(B) Only the frequency of collision of molccules
(C) Both momentum and frequency of collision
of molecules
(D) Neither momeatum nor frequency of collision
of molecules,
23, Gases deyiate (rom perfect gas behaviour because
their molecules
(A) are polyatomic
(B) do not attract each other
(C) interact with each other through inter-
molecular forces
(D) are of very small size.

D|N£5H Q!unl . I~|

Vi

. When does 2 g8 beliave {ike
(A) At gl pressure ang !'Iu!ﬁtfﬁl "y
(D) Arlow pressure and jow 1;:"'[1;1 )

(C) At high Pressure and oy, N
| () Atlowpresiure and hig, ‘.."’r"“\'j ¥

300 cm’ of n gas at 27°¢

|
5. i
[l.. Zonstant pressure. The Nnal S e
: (B) 297t i P8
| Ay 200 e ) 270 o, "Sls 48, Fo
(c) 150 cm (D) 135 oM a7
IM. One mole of & gas at 4 I\Ie:‘ 3 (A
temperature 27°C is hearey 1y Wit 8 (C
I and velume arc doubled. Wiy, i "h"‘ﬂ‘ sl
I ol the gas L T m
(A) 300 K (8) 609 i
[ (ocy9wK D) 1209y v
l27. One mole of MoONOAGINIC goy Gl
J- with onc mole of diatomic gas - 5,;] B
| value of v for the mixture ig e .? i~
| (A) 4 {B) 3 ‘i;,' R
o () (D) 1.5 :
f2g. \What is the value of pVIT 1o ons 1
| gas 7 > gy,
I| (A) 8.4 cal mol™' K™ (B) 4.2 & q_.‘
j (c) 2 cal mol™! K™ (D) Noge . Boje &
20 which of the following Stateg :;“lc k
| two specific heats 7 Q‘%
| (A) Solid (B) Gas -
(C) Liquid (D) Fluig ’
30. Onc mole ufluuu_ualumj.; gas aild
diatomic gas are mixed together. \Vlwt:rill.h"-\

| specific heatatconstant volume 1OF (he %\

| 3

| ) SR (B) 25 e

i 2ot s i
© Sk (D) 3R

The nus speed of hydropgen * 370

31.
will be the rms speed of oxyge (37 |
(A) 40 (B 2 30N
(C) vi2 (D) v/4. -
32, What happens 1o the mean fre, 4
molccules when air is drawg out g‘}[;l of lh
n )

at constant temperature for redya
[ insideit? * reducing iy
| (A) Decreases (B) Inc
(C) Remains unchanged
(D) Depends on temperature.
Four students were asked 1g ocps
of C, iand C in cal/molK fo;s:hmm-t th‘
of gas. Their observations are Jig, d Wep oo
of them is most reliable 7 3 bclﬂw‘iﬁ

N

reas“

—4 Answers
6. [ 17, (C) 18,8 19.(A 20.(A 21 () 22. (B
26.10) 27. (D) 28.(c) 29.(6) 30.(8 31 (D] 32. (B)

23. () ;4.\_

D) !s-ﬁ

I |
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Kinetle Theory of Gases 8.19 q

{nctreases WeCnuse

the walls ol the container
he Wi I greates

(A) eath wotecule s (e walls withy
speed

(ny ench molecule loses MOTE energy Wi
atrikes e wall.

(C) each molecule loses miomentum wlien 1t
sirikus the winll

(D} the number of molecules siriking he wall

(A) S1and 4:2 (D) 7and S
(C) 1o and 86 (D) Tan 3
. For acertain gas the ratio of specilic feats is V2.
What is the yvalue of C, for W
(A) R {0) 2R
P (@ 2R (D) 3R
I5. The mean rotational kinetic energy of a diatoniie
molecule at temperature T ix

wn it

1, per unif tije increases,
. AT AT By AT 2, The cause of diffusion of gases \8
. (A) lempetnture difference
(C) 24T (D) —AT. (B) pressure diifcrence
i 2 (C) pelticr elfect

M. For the same fise in femperatre ol 1wo moles
of gas at constant pressure the heat required for
triatomic gas is kK tinies that requited for
. mouoatomic gas. What is the yvalue ol k7

(D) cancentmtion gradient of molecules.
43, The lemperalure ol an ideal gas enclosed in a4
chamber is mised from 400 K to 600 K. The
pressure heeomes twa fold because the

@) 3 ®) N (A) mean molecular velocity besomes J7 fold
2 2 (415 :ml-mcamquatcv:\m\wbc:nmesﬁ fold
3 8 (C) number of molecules striking the wall pet
© 3 ) 3- anit time becomes 2-fold

(D) energy transfer 10 walls per unit tine
becomes 2-fold.

41, The e (CJED of the specific Hieats at a constant

pressure and constant volume of any perfect gas

a7. Supposing the distance between the atoms of &
diatomic gas to be constant, its specific heat at
constant volume per mole (gram mole) is

(A) Sgr (B) 3R {A) cannot be greatet than 5/4
2 2 (B) cannot be greates than 3/2
1 (C) cannot be greater tan 53

© R () ] R (D) can have any value.

]S, A sealed container with pegligible thermal
cocfficient of expansion contains helium
(2 ;nonoatomic gas). When it is heated (rom

300 1o 600 K, the avernge \inetic cnergy of the

45, A s ata pressure pis contained in a vess<l i

{he masses of all the molecules are fualved and
(heir velocities are doubled, then the resulting
pressure of the pas will be

helium atom is (A) piA ) piz
(A) balyed (B) left um:h:mgcd- <) p (D) 2p
© doubled (D) becomes 2 \Wmes 46. We have a sarople of gas characterised by P2 Y

and T and another sample of gas characterised bY
2p, VIA and 2T. What is the 1atio ol\he.mo\ccﬂ\c‘»
in the first and second samples 7

9. The temperaure of an ideal gas is increased
" from27°C10 §27°C. The root mean square speed
of its molecules becomes

Ay twice (B) half (A) 2 (B) 4
{E; four Gmes (D) one fourth. (c) 8 (D) 16 -
: cample of 3D jdeal gas occupics a volume Vata 47. Inorderio double i averge separation betweed )
= pc and absolute temperature T. The mass \ the molecules of a sample of gas at constant 4
?:z?:;l molecule is m. Which of the following _icmperature tic pressure <hould be reduced by &
oxpmssions gives the density of the gas s factor ;
) mT (@ pmlkD e e :
' C) plkTV (D) pIkT. ‘ 2 4
. E.V'h o the yolume of a gas 1s reduced at constant 3 1
. = : 5 1 s
Bt [cmpcramrc. {he pressurc exerted by the gas O © 3 () <

——— \
26, (01 37,18 3% @ 39 W 0. @ AL o 42.0 \

s, 10 35 B /
‘33' ig‘, 24, (O 45. 0 26, 1B 47. ¢

\
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ECny.
be the ratio of specif; )
8.20 of oxygen have the same mass, voh;f;:: 53. ;i :. the number 0{ degm:&b::h n?‘
A sample s anather _-:.-.mpfq of hiydrogen. molecule of the pas is Kin
. iS5 md;,,ﬂs;’:',r remperamre Will be = Tiy eny/ s 35
of thel —((r-Nn (B) i) (A)
e w 3 = B
(A) 4 (P2 . 9 -
16 €s is contained i a vessel. (©) (D) —¢{yis 61. Ac
49 A(C ;!L‘"'T;g:zof::mic and gas—IT js diatomic r'l r—1 B (CIJ :::\ |
y B of their molecular masses Af, /A 1/4, | oy
5 mﬂ‘fa o-fig:!; r;r:_::; oot mean sq:.tnrg speeds / 54. The speeds of 5 molecules of pas G & (B)
¢ is the units) are as follows Ryt (c
Whal  olecules of two gases 7 / > 5.6 D
ﬂ!wrﬂﬂ (B) 4 -y 3' 4! L (
A) 2 (D) 16 : The root mean square speed for theg, e
© 8 ws two flasks connected to each other. (A) 291 (B) 4-00 k-
50. Fi‘u:;ﬁe of the flask I is twice that of flask II. (©) 352 22 4-3{4,‘[, p TL:
The . dwithanidea] te R 2V
ﬂf”"‘mgolggﬁs::ﬂi::l}. ;rngr:;ssu;ﬁ::t:ar: | 55. Oxygen and hydrogen are at t{{?‘ﬁ ?;
nggudmm what is the mass of he gas in IT 7 temperature 7. The ratio of e mcalt .‘ ¢
in I be 7= Ei¢ - . coergy of oxygen molecules lo thy \ (
hydrogen molecules will be S % 3. P
(A) 16: 1 (B) 1: : s
K 200K (C) 4:1 D) 1:4. (
10 r"!‘P'Pith (
6.  For a diatomic gas " (
I . e 7 2 (
; ' A) ¢,=—R B) C, ==
@ m ("g; ;”l;'g 2 ; 6.
I{Vi)fcb of the following curyes is not correct for © Soi= xR @) ¢, = —?_:R'
sl. jsothermal ch:mgcs_ ? (LLIT Al
g ; 57. An isochoric Process is ope Which 4
[}
. f place ar
(A) f (B) vy I' (A) constant internal encrgy 65.
2V r J (B) constant entr
/ (C) constant volume
_...7;__ — 1 f (D) constant Pressure. CLLT. A1, 2
7 | 58. 10 c.c. each of OXygen and hydrogen are K
.’ in lseparate ﬂask§. What is the Dumbey ' 66
. f pY J T\U eculzs Present in the pages 9 ‘
eac
; " r (A) . have same Dumber of moleculeg
(©) (D) (B) don’t haye SAMe numper of 1
(C) can’t be i et
Predicted
. 4 155 . = L P (DJ nc!ne. r)r.f.[‘.r_ I-_f\;d_ 2
' \ 59, ?ccorm?g to Kinetic theory of gases, Root \q
J . “a uare _M.S) vel - - »
0 | Juares +/ Velocity of a gas is djy,
Questions From Competitiye Exams Proportional (o = -
) 52. The value of C, for one mole of Neon gas i A) /T (B) 1°
(A) (1/2) R (B) 3/2) & ©Q 7 D) v y7.
© (5/2)R (D) (Z;‘Z R. 60 (LLI.T Hyd >
MPCEFE 7. 2000) - If one mole of a monoato i

T ———

LD 52, )

48. [C]
58.

49. (A) 50, (c)
59
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Kinetic Theory of Gases
1-40 (B) 1:50
1:53 (D) 3:07.

) A (1.1.1.T. Hyd, 2000)
According to kinctic theory of pases, molecules
of a gas behave like
(A) nelasuc spheres
(13) perlectly elastic rigid sphere
(C) perfectly clastic non-ngid spheres
(D) inclastic non-rigid sphercs.

. (C.E.T.J & K. 2000)
The average kinclic energy of hydrogen
molecules at 300 K is E. At the samc
lemperature, the average kinetic cuergy of
oxygen molecules will be
(A) E/4 (B) E/16
(C) E (D) 4E.
(J.I.P.M.E.R. 2000)
Pressure of a gas at constant volume is
proportional 1o
(A) toual energy of gas
(B) average P.E. of molecules
(C) average K.E. of molecules
(D) total intcrnal encrgy of gas.
(A.F.M.C. 2001)

(C. B

(A)
(C)

70.

71.

Rate of diffusion is
(A) faster in solids than in liquids and gases
(B) faster in higuids than in solids and gases
(C) ecqual o solids, liquids and gases
(D) faster in gases than in liquids and solids.
(A.F.M.C. 2001)

Which of the following is the correct relation ?
(A) C, +C,=R (B) G-C.=R
S _r
Cp

(B.V.T. M.B.B.S. 2001)
square velocity for an idcal gas
/e their usual meanings)

c
G,

R (D)

The rool—incan-
is (where the symbols hay

3IM ART
(A) Cpas= B__T' (B) tpys = T
(C) Upns = 1/'3_};_'_54_ (D) VYpns = \HBRJH' .
(M.P.C.E.E.T. 2001)

on for the adiabatic change in 2 gas

s @
Triple point of water 1s
(A\p 2"?-?- 16°F (B) 213-1l2 K
273:16°C (D) 273:16. A
S (U.p.c.P.M.1 20013
If R 15 gas constant for 1 gram mole. Cp an
C are specific heat for a gas then
(A) Cp-Cv =R (D Csv-cv‘;ft
C) Cu=-Cy =0 (D) Cp-Cv b
LYo 3 (U.p.C.P.M.T 2002)

Under constant lemperalure, graph between

and 1/Visa
(A) paraboln
(C) straight lne

(B) hyperbola
(D) crcle.
(U.P. C.PM.T 2002)
The relanonsinp between pressurc and tic density
of a gas expressed by Boyle's \aw, P = KD
holds true
(A) for any gas under any conditions
(B) for some gascs under any conditons
(C) only if the tcmperature 1s Kept constant
(D) only if the density is canstant.
(u.r. C.P.M.T. 2002)

72. The cquadon of sute of some gases can bt

expressed as
- RO

&P' v1)= v

where P is the pressure. V the volume. Y the
ahsoluie lemperature and a and R arc constants
The dimensional formmula of a 15
(A) ML’T? B) M LT
(©) ML T= (D) ML> T
- (U.P.S.E.A.T. 2002)
For an ideal gas of diatomic molecules

R

73.

:S—R

2 B C.=

(&) G,

=3 u]b‘

(C) C,-C.=2R D) G=—

(UP.S:EAT- 2002)
74. Two gases are ai absoluic icmperatures 300 K
and 350 K respectively. Rauo of average Xinetic
encrgy of their molecules is
(A) 7:6 B) 6:7
(C) 36:49 (D) 49 : 36.
(D.C.E. 2002)

.
'I;h;;ﬂ f; constant, where Y stands for [where | 75. 1f a gas has n degrees of freedom, Tatio of
::' and C, rcpresent (he principal specific heats specific heats of gasis

{ the gas] L+n 1
?A) L'C‘.t,;_z‘C}, (B) Cp - Cq \ (A) 5 (B) L+ =
(C) = P (D} C[J!C(' n 1
(E) G C. (Kerala P.M.T 2001) () 1+ = (D) 1+ = (D.C.E. 2002)

- gyt e 7

| 62. 1C 63. IC) 64. 10 65. [B) 66, [B) 67. D) 68. B 89. \

S (T et D 7a. 8 75. 0D . \
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2] B T
: A) (ML ) [IMpanss
8.22 mperature is r.om.s, -.;;cud of uir :&‘) (MLAT '] (D) lMllq..ﬁ?;:i
jat 1€ . of that at N.T.P. i
j 70. 'M,;r‘::uirsnj"‘”hk e (B) 719°C 4. In the gas equation, for omrc""a;,-_l 0 X
f ”") §19°¢ (D) None of these. 84. '“Ole_n",-‘
| (g, goi)C S & KCE 7. 2002) P [ J(V = D). RT at Tk 90. T
o essure g is contained in a vessel. 7z " T ey, P
A A af P: ho'f all the molecules are rmh_fcd (A) iML"T_?] (B) [MLZ'I‘Q ‘i «
77 ;f he ‘J""“‘_I;;.l”._.s are doubled, then the resulting ©) (L] (D) None i | a
) and “’"‘l{:‘; the gas will be 7 & K ép' : (('
/ e 2 - TP e (T B
] (p\r?}”" ((g; f’r;:rc‘ P.M.T. 2000) 85, A gas for whichy'=1:3/1s Suddenyy 1
o - . (¥ . - 5
(C) hf"“ 4 sample of gas characterised by ‘/J,‘l' m—l‘ th of the initial volume, Then ﬂ o1.
_— We 11 ad another sample of pas charnclerised 4 s Lhtat bress ] o
EANE Ny /4 and 27. What is the ratio of the the final to the chs..uTc: is \
by 218 “in thie first and second samples ? (A) 1:16 B) L8
moff-'g“""" (B) 4 () 1:4 (D) 8:1
A 2 (D) 16 (C.B.S.E. 2000) ' (E.AM.Cp.
86. We have a jar A filled with gag 3

(© ir (o double the average separation between
cules of a sample of gas at constant
the pressure should be reduced

by parameters P, V, T and anothey i o,

0
- e mole

(emperature. with a gas with parameters 2P, T

\

py 4 factor ;

1 B) AN the syxr_lbols have their usual “‘c‘lninh
) A) 3 4 ratio of the numbers of molecules ¢ &
; 1 those of jar B is Iy

= (D) —(C.B.S.E. 2000) (A) 1:1 (B) 1 22 !

k. = (23] ] (D) 4: 1 9:

(.rl-!’ﬂf_s !
87. The number of molecules per unit vofu

vessel containing a gas at absolute [cmh‘

sample of oxygen has the same mass, volume
S0. and pressure as another sample of hydrogen.
The ratio of their temperature will be (T (oxygeny/

7 {m’df“ﬁm)) 7, in terms of the pressure P and Bg]
(A) 4 (B) 8 constant is oy
(©) 16 (D_) 32 (C.B.S.E. 2001) Pk
A m,:g[urc‘of (WO gases IS contained in a vessel. (A) — (B) —i
The gas 1 is monoatomic and gas II is diatomic r kT
and ratio of t..hcir molecular masses M, /M k
= 1/4. What is the ratio of the root mean| (C) PkT (D) P

square speeds of the molecules of (wo gases ? (EAM.CET 19_‘

(A) 2 (B) 4 88. A real ga b i -
Gy D | : £as can be approximated to an 1deg
(HP.PMT. 2000 | (A) Low densit i
: : ; y B) H
92 w};?; ‘r,s the unit pV in the gas equation pVi (C) High density ED)) L(l:rg\E iﬁ;seﬁiun
= . (EEAM.CET. 19
(A) Nm (B) J 89. If the volu as i i
(€) Ik mol™! (D) None of these. times Lhenme P B ot
, (H.P. . '
[ §3. The dimension of ‘@’ in van ‘;c/:-!\::’ o S e e e 3
) S aal Gas (B) at constant P the temperature my
increased by 4 times
) a (C) at constant 7 the i
PG 1 o pressure must be ing
(P 7 J( ) =RT is by four times
(D) it cannot be increased

(E.AM.CET, |
_____-__'-‘—i—-...__

76. (A 77. (D] 78.(8] 79.(C] 80
86,0 67, (8 88 (A 89 3 (C 8L (A 82 (0 83 B 8a. Q) g5

_______“h—ﬁh
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Kinotic Theory of Gases
The graph between temperature in “C and

0.
pressure of a perfect gas is (C) nitrogen : 5
) msse ol p.M.T. 1992)
(B) a straight line passing through origin 97. The temperature of gas 18 p_rr_aduccd by
(C) a straight line parallel to pressure (A) the potential energy of its molecules
(D) a straipht line with a +ve inlercept on (R) the kinclic energy of us molgcultS
pressure axis intercepting lemperature axis (C) the attractive force between s molecules
ol at - 273°C (N.C.ER.T. 1995) (D) the repulsive force between its MolGEUES
- The difference between Cp and Cy (C.P.M.T. 1992)
(A) is cqual to R 08. Pressure exerted by a gas is
(B) isequal to 2R (A) independent of density of the gas
: R (B) inversely proportional 1o the density of
(C) is equal 1o 4 the gas
2 (C) directly proportional to the square of the
(D) dc];c:-nds upon lhc' atomicity of Ens / dc::sityy ,;} mp:gus“ e
92 8bTe 1m° "?"I,“‘ . (EAM.C.ET. 1993) (D) directly proportional to the density of e
gases al diatomic molecules, the ratio of the gas (C.P.M.T. 1992)
, L Cp . 99. A polyatomic gas wilh n degrees of frecdom
two specific heats of gases "o~ 1S has a mean energy per molecule given by
(A) 1:66 (B) 1-40 () nkT nk’T
(C) 1:33 (D) 1-00. N 2N
i (E.A.M.C.ET. 1995) nkT KT, '
93. 1 wlr.: vessels having cqual yolume contain © = D) —EGC.B..S.E. 1993
;D‘tl)_ ecular hydrogen at one atmasphere and| 100. The fgure below shows a U-tube attached at
helium at two atmospheres respectively. 1f both its ends 1o two glass bulbs, one ‘coated with
Sﬂmplj—‘-"ﬁ' are at the same temperature, the mean black paint and the other polished. The whe is
vyelocity of hydrogen molecules is partly filled with alcohol. When a 100-walt
(A) equal to that of hellum bulb is placed between the glass bulbs,
(B) twice that of helium iy st SE " i
(C) half that of helium
(D) /2 times that of helium - Painied Painted
(M.P.P.M.T. 1999) e Bik White
94. In Kincuc theory of gases; one assumes that the
collisions between the molecules are
(A) perfectly elastic
(B) perfectly inclastic 5 .
(C) partly inclastic ' SR 2 ki
(D) may be perfectly elastic or perfectly (A) ?;c\}e:‘:tsol‘ aleghol in X falls while that
inclastic depending on n 3 3 ; 1 _
pe gon ;‘é“;c ;;f ﬂj 992) (B) l;:vcl of alcohol in X rises while that of Y
. E T = alls
05. {[‘ the r.m.s. velocity of the molecules of a gas (C) the level falls N both
in a container be doubled, then pressure of gas (D) ‘.hcm is no change in the levels of alcohol
will in the two limbs. (H.P.P.M.T. 1995)
(A) become 4 times of its previous value 101, A di_nlomic gas mq\ccu\cs has translavion,
(B) become 2 times of its previous value rotational and vibrational degrees of freedom,
(C) remain same X Cp
become 1/4 of its previous value then the ratio is
() (C.P.M.T. 1992) Cy
. : o) .
96. Ata given temperature which of the following ((Pé)) 1119 ((Er.’) 1;%3
es maximum r.m.s. velocity ? ?Punjab P.M.T. 2002)

ases poSsess

323 @

(B) oxygen
dioxide

(A) hydrogen
(D) carbon
(C.

92. (B]  93. (A

o 9. A

90. (D)
100. .:A} 101. (A)

94, (A)

95. (Al 96. N 97. B 98 @ 99.
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DINESH OBJECH.

824 s volume 8 litre, it is suddenly | 110. On colliding in a c I
; y } Osed S
1 27°C has vo i molecules com‘in!! .

. .‘ , pleliwm #t lume 1 litre. The temperature
' 102 M"d (oa vo Lo (A) transfer momentum to the . n
I,

Kine

109. Atabsolute temperature, (he ionz

1 translationg]

eaergy of the molecules
| that of SO; (molecular mass 64) is

(A) He (molecular mass 4)
(B) O, (molecular mass 32) il
(C) H, (molecular mass 2)
(D) CH, (molecular mass 16)

j o5 v
: et (7 =5) e
1327°C (B) lZOP { & (D) perform brownian motjq o 116, In s
[%) 108°C (D) 927°C, :; 1s e
< (Punjab P.M.T. 2002) | 111. Th U, Py (A)
N fixed muass of gas Al constant pressure occupics dc;rc?;?rsr:cﬂ%i o mm“""“ W) (®)
_ 10 Amluﬂ" V. The gas undergoes n rise in S
| 2 fure so that the root mean square velocity (A) 3&T (B) iTr (D)
a“;v‘h‘ molecule is doubled. The new volume I' 2 2 1T, A ]
il be 3 i
e o CIVEEECERRLS &
o) 2V - - | o
| © (Haryana C.E.E. 7. 2002) | 112. A gaseous mixture consists (R PE e
od. THE {emperature o{ the ideal gas is incre and 16 g of oxygen. The r:f 16g °I'? R
104 o 7€ i 927C. The roo mean squre | i - 04
specd of i SUE | (A) 1-4 (B) 1-5 s
r (B) twice | 4 . Tk
(A) ball f (C) 1-59 (D) 1-62 is
. (C) four tmes (D) one-fourth. ' )
,- AN : s (Al e
At which of the foﬂowiniw I‘;;mg‘rri)‘fooﬁ) .} 113. A tyre kept outside in sunlight buﬁif-f. : {C
165 . molecules of a gas have twice the qverioe | >fieame hecawss ot or{i &
it coerEy they have at 207 ? verage | Eg)) ncrease in pressure 1119, £
A) 313°C (B) 373°C ' Lave dnt o lie g
{(c; 393°C (D) 586°C. I|| tfg; both (A) and (B)
\ A o | 114 & I’]DIilC of these, (A.F g {
106. ]fggn-enmﬂssof_agasoccupicsavnIumc'm‘Omj) | - ume-femperature graph at at':‘ndgcz-“
at one atmospheric pressure ang temperature of [ pressure for a monoatomic-gas (V in Pby q
100°C, what will be its volume g¢ 4 Binosoiics: I ) is ™ 5
Pms.ujmé-’m temperature being the same’y - | Vi 120
(A) 2 (B) 0 m? ' / ' . B
() 50m’ (D) 5 m3. || o i
o7, Universs] gas constant is'cquei 3, (268 2002) | 1 B) // f
(A) GJCy B) C, - Te- i
C C +C »#-Cy (*C) o .
€ G +Cy @) cy/c,. v LS ;
- (Orissa JEE 2003) V‘} -il
. In the relation n = —— =
103 RT r n= ? “
(A) Numt_;rr of molecules ' (©) © 3
(B) Atomic number ) 122
(C) Mass number T°C) — |
/ (D) Number of mojes. y o ; e
Raj. P.E T 2003) . '
kinetic 15. The gas ; (D.C.E
£as having average speed four tmfs"ﬂ
1

(A) becomeszero (B) pec :
(C) becomes minimum o g

(D) remains constant, - .
_ Raj. P.E.T. 20p3)

102. (O] 103. (D] 104. (3
B) 105, () 106, 4 107. 18] 108. (D) 109, (y

: : no. @ g

1

nz. 0 m3. (A ns. [ s, [A)
&1
| !
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3 Kinetle Theery of Gazes ‘
116. In isothermal process, which of the following 124. The temperature of Hy at whiich the Tms vctuu.ty
S Ae of its molecules is seven times the Tms Ve ocity
(A) Aesipegitifh (OmAINS ennsts R of the molecules of nitrogen at 300 Kas
(D) imternal enerpy does not change (A) 2100 K (B 1700 K 4
‘g‘ no heat enters of leaves the system (C) 1350 K (D) 1050 K. \
Rk f‘ “:'n’m i {BH, - 2003) (V.G.E'T -MAILE Manipal 2005)
ect pan is foumd To obey the rclation e e e eatis 6fthe s

J"_\"' * = constant during an adibalic Process,
If such a gas i initally at a temperature T, i
compressed o halfl of its initial volume then its
fimal icmperature will be
(A) 2T (B) 4T
({ea ¥} }ioss o (D) 2@)' 2T,
B (B.H.U. 2005)
118. '-I"hc value of PV/T for one mole of an ideal gax
is nearly equal 10
(A) 21 mol"'X-! (B) 83 calmol™! K}
(C) 421zl ' K" (D) 2 cal mar™! K1
(E) 4 calmol ' K% (Kerala P.E.T 2005)
119. Eguation of a gas in terms of pressure (P).

because
(A) pus hias weight
(B) gas molecules have momentum
(C) gas molecules collide wilh each other
(D) gas molccules collide with the walls @
the conainer .
(V.G.E.T -M A ILE- Manipal 2005)
126. 1f at NTP velocity of sound in a gas is 1150
mls. then the Tms velocity of gas molecules at
NTP 1s
(Given R = 83 joulef mol/ K
Cp =48 cal/ mol/ K)

f

Lol Wl - :
absu u;: temperasare (T) and density (d) 15 (A) 1600 m/s (B) 153219 m/s
(A) b L5 ) AT = BT (C) 160 m/s (D) zero
7idy Tadh dy da (V.G.E.T -M.A.H.E- Manipal 3005)
pdy, _ Bd Pd, _ Ry 127. A sample of 1deal monoatomic gas is aken
O 1, (D) Gy ST round the cycle ABCA as shown in the figure.
r‘EAMCI:‘T 2005) The work done duning the cycle s
120. What is the maass of 3 Titres of n‘:iro'gl:‘n at 224
suncspheric pressure and 273 K ? © B@AP3V)
(A 2B g (B) 14 > 223 ¢
1 (C) 56 ¢ (D) None of these P\
(J &K C.E.T. 2005)
121. In Dn;.;l}c‘: law what rcmuim:’conslam 4 A C(Pr3aV
! (A) P¥ (By TV {P.V)
V r P —= ]
— D)= ol
. © T
hea (he temperature of z(U‘P-'C'{j‘J\f‘T‘ 2‘103;5} e () 2uto
¥ 22 W l,r___, £ Lemp o gns. is mcrecase c (C) 9 PV (D) 6 PV
: kinclic cNETZy of the molecules - (Punjab C.E.T 2005)
' - 1S e EB.T. =
4 (A) r'”‘“r; :una.t eoige 128. Anideal monoatormic gas at27°C s compressed
NETCASES ! . < -
7 f?_ i d"'c rh:wc adiabatically 1o 8/27 times of its present volume. .
( eCcrcascs : e s
0 D) iy increuse or decrease The mcn:asc in lemperawre ciu\hc gas
5 (U.P.C.P.M.TA2005) (A) 375°C (B)FANLIC
< A geal gas behaves likean ideal gas at which | (©) 175°C (D) 475°C B~ e
P al a2 » I . )
(23 .csure (P) and temperature (NH? (Punjab C.E.T. 2002)
# jow P. high I (3) high P. high T’ 129. Two perfect gases al absolule ICMPETAIEs T
( \} - e - L . s - - . %
(!Cl jow P. low 7 (D) high P. low T ) and T, are mixed. There 1s no Joss of encrey
((6.P.C.P.M.T. 2003)
]

7. 10 18 ©F M. A 120. A 12 () 122, B V23 A 24, D) \2S. 10\

7.
ne. (& o Al 128, A e e
/
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WHAT MADE THEM THE JOPPERS 7

(LEARN FROM THE SECRETS OF PREV/OUE EXAMIN
: . - N~ L h L‘ 3
FOR SECRETS OF PREIOUS YEARS' TOPPERS SEE COLO '

' ( llu (LT ([ngq.) Karnatoka 2011

( ptllm.(clm

Dinesh Physlcs,
Chemistry and

Biology books

proved a boon for

me. Accuracy,
simplieity and
to-the-point study-materfal are
their special features. Continuous
study of these hooks made me to
achieve this position. 1
recommend my success-secking
friends from the core of my heart to
study these books. Wishing you a
glorious success, v

<!

Ly

RISHABH JAIN

/ 151 CTT (Med ) Kerole 2013

Dinesh Books are
excellent for pre
medical examinations.
They coves-up all the
theory part and have a

lat of useful and
interesting M.C.Qfs. Dinesh
Dbjective Physics, Chemistry and
Biology are really - very useful
books. 1 have also studied Dinesh
Companion Chemistry XI & X1
and New Millennium Physics XI &
XI1. I strongly recommend these
books to all PMT aspirants,

MISS LINTA THOMAS)

THE ONLY BO

LS.B.N. No, 078-81-7608-760-5

i

i
-

RUNNING SUCCESSFULLY ALL OVER THE COUHTRY
OKS IN THE MARKET WITH THE WIDEST COVERAGE OF1IT-2013 and AIEEE-2013 PAPERS

T am Prajwal KA. T used
to refer books
published by 5. Dinesh
& Co. while preparing
for my CET and other

competitive exams. These
were very useful. 1also recommend
the students to refer these books
as these are very helpful.

Praf AL

(PRAJWAL KA.

( 11 EAMCET Medcal (Andbra)

I consulted Dinesh
Objective Physics,

Chemistry and Blology
@ﬁmpupnﬁeﬂfmw

exams. Companion
Chemistry, Millennium

Physics & Companion Biology are very -
useful concept based books. These books.
proved a blessings for me Systematic
presentation of study material and
simple and lucld lanquage are special
features of these books. I gldly
recommend these bobks for ‘corming

aspirants. ; :
baloen *
" R VIJAY KETAN

puring MY study 1 read
A pinesh Boaoks
Q;pcciﬂ”)’ Dinesh
Objective Blology.
Objective Chemlistry
andﬂbjﬂﬂ‘" Phy'il(_! and
textbooks for class xI and XL

These books helped me during my
preparation for exams. 1 would
nd these books 10 every

sILPA M PAUL

151 PMT Uhmi}'and]

for oucking My medical
entrance e, | studied
Dinesh Books Physics,
Chemistry and Biology.
They are rnllyvefyhtlpful
for us especially the
previous year questions which provide us
a guideline, how to prepare for our Exam.
‘And the inspirations which we get from
‘the successful students are also very
benehcial for us 1 recommend all my
juniors who want to crack the medial
entrance lo go through these boolks

atleast 3-4 himes.

Coi Yo :

T
SMITA KUMARI

© OAESH (s HTSES, ST § MATRENATS

‘.‘--.l-.—‘-‘
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