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Gas lawg 3-

lqws that relate the pressdre,
Volume 3 tempesdature of the gas are
known a5 g9 lqws.
Thyee basic gas [awsy
1_:] Boyle's [qw.
2] Chatle's lqw .
Ej GQ«j-Lussqc‘s la wy.

.f_J Boy[e'Sn lQ(U‘;“
— fixed mass 0P gas at

censtant fempeaqi—qTe)( Pressure.:
inversely popoz Honal o volume.

(5
mathematically it s writken as,

Pox =
V

wheve,
Tempesafuee
P= pressuv<

= COﬂB',’q ﬂ'\'

\/ = Volum&



e e T EE———

2] charle's \qw -

The volyme OF a fixed mass OQ
gas s divechly peopostiona| To its
9b50|u‘r§ f(fmpeerque i F the psessyoe
IS kept 6005fqﬂ)r.

mathematicaiy it is Witk 42,

| Vo
'P: constunt

W hese,
V = volume
T = Tempezatu>e
33] gTQ11~ Lyssaqc’s law -
The pressure oP a Axed mass
of q gas is directly peopestional fo 'ts
absolyte Fempee:q’rqa—e if the volume (S

kept constant.
maqthematreally it is writken as,

PoT \Volume = constant

whese,
P = Pressure

T = T’empea@‘fuae



A\/Oj\%j’,@h num )(o

The numbes OP pathcles (afoms
05 molecales) in 22-4 litres of any §4s
i5 fermed a8 Avo,jqu(;'@.na,ur,b(w;

Appaommqu faken a5,

W\/\/Q
(Np =601 107
Mole &

One mole Is anJr C\mourﬁ- OpéubshnCQ

which conhins EXQCH‘jm

molecules.

Elastic collision Uf pqrhcles 3-
VAN A AN e AN
collision belween pqrh"cles
[N (Dh\\Ch both Mm&m
Qf B%ﬁgfﬁ are Comsevved s called as

elgshc collision.



3. KINETIC THEORY OF GASES

Dalton’s law of partial pressures:-

The total pressure of a
mixture of two or more non-reactlive gases is
the sum of the partial pressures of the
individual gases in the mixture. A

Ideal gas:- (* | y

A gas which obeys ideal gas g,q}nhm}
all pressures and temperatures 15/;\1’1\1(13(11 gas.

Mean Free Path:- :>
NAANANAA AAANST \ANAAN '{\

{
>
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DIAGRAM

A Typical molecule in a gas executing

random motion




3. KINETIC THEORY OF GASES

1. The typical path followed by a particle
during Brownian motion as shown in figure.

2. When molecules approaches another
molecule, there is a repulsive force between
them, due to which the molecules behave as £
small hard spherical particles. A, )"‘;Q;,
3. This leads to elastic collisions betweei‘{ th/e‘jf

molecules. Cny

4. Therefore both the speed and direction of

motion of the molecules changgt:}ruptly.

5. The molecules also colliﬁmth the walls of
the container. W

6. Molecules exerts force 6n each other only
during collisions«] eh\ﬁ%’in between two
successive col%V ns the molecules move along
straight pg ith constant velocity.

7. The a
mo e,With constant velocity between two

le
SUCt ig‘» e collisions is called mean free path.
<™

e distance traversed by a

3
e mean free path  varies,

a) Inversely with density of the
gas.

Where,

N= Number of molecules



3. KINETIC THEORY OF GASES

V= Volume of the gas

b) Inversely with square of the diameter of
molecule d [ Because it depends on a cross
section of a molecule]

Mathematically it is written as,

— - - 1“ ) 4

V2 md = (N V) /"/}

PRESSURE OF IDEAL GAS;-

Y-axis /{3\@




Containes of Side __@_’
l%“')rm‘, |
[ = Side (){\(ubi cal confainhes

/'\ - .IIL'—" /\‘("C\ O(\ ()u(_c O() Cabe

V=13= VoJume of conlaines
Volume of gas.

I
|
LDH-..‘il(;{(‘o an ((lm{ =‘u', hlled in Q4 cubica

Wheve, 1
N = No.OP Mmolecu [e5 of Jrhegqs

M = mass of each Jas 019 molecd (@5, \
[l = Total Maas O]QQ‘jQS inside Lonjra\nezr_

M=mN

=M

Y
Delnsill‘/ of ,Lhedq.f:

Now, As thewe ave N no of as molecules

K 3-axes,

_%[_ moleculeill move Cllorg each axis
molewle wi]l move Ollong X-dxi$§
molecul®e wi]l move u\m& Y-QX:'S

N
3

N
3




—

! ¥N l‘n()l(_"(ulf-‘_i) will move along Z-Qxis
| 3 d
NO W,

Consided Oﬂedus molecules o(" Mmqss :ryr,‘_’_

mov e Qlong x-axis with onslant \/(—flor,mf)
Ini%‘a\ momenjrum be%ae COIliE)lor))

Pi’ = v
Fm(ll momeﬂ)mm kaf collision,
PP =-mv4.
Chqncﬂe in momentum = final momenbm- 1nitial

momentum

C_l’\qn(je In momenJrum — -myy —mMVy

7 l
Al:):~2m\/i ; =2
7t 2
G—q\n In mOanll—\-lm O—E SHY’QC\CQ (5 |'5)
dp:?.m\/i
Dl.shnce be{"u)een "ILLUO succesSsive collision
(5 =292]
whevwe,

d+ = Time inlerval between two

Syccessive Collision.
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\/C\ OC| \Lj | D')! qnte

Fime

Vi= 21 |
ar ;
db-=21
V1

1

RO\E, OP Chqngé opmomenhm OP@CHPC(CQ 65’ due

to one mOlecule, dp_ — 2Zmvi
df ZL|vy

_C_LP_: mVLf
ar T {

Rq\e ofchqnc@j@ infnomemLum 0P surBice c5,
due to N|3 molecules,

S{E: m(V;_L—_’. mlfa%-+_ - - - -—"l‘ml\_j.NLl_%
I
R —
/ s .'2— .
_d_f_—:__r_n_x_gj__)( vl'l_VQ_'i" ‘{‘VfﬁBJ



Accoadi’ﬂg to Newton's second law of motion,
Rate opchqnae of momentum 15
dnech PmPOBJn‘OHQI to the qpplied PDO(,Q))

\

F=dp.
dft

F=i M v
3 M

| Areq
p-_F
I g
P:%X%XVD—
P::%?X%Lx—h“
Pz %XGXVL
P:_é‘_xQ<V°‘)Q—
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o L\ T
Fove that  Vams o0 [T

Pressure exested bj q
on the walls of containes T,S)

8q S molecules

, 0.
P:‘é_“gvms
2.
= L 4 va5-...[g:_vr:1_]
20V = M Varns
Vims = 3PV ___ .
Yms L [1]
ACCOEdmg to ququn oF 5{73\{'8)
[PV=nRT]
Pu+, PY=nRT In eqyaton [1])
0
ms = S NRT --~[PV:nRT]
]

N= mass d the gas (M)

(Nass of Avogadw's NO. (Mo)
of molecules % gas

MO /rﬂ/XNA
N




Kfﬂ_mx K[
Vims = 3RT
Mo
Mo

\/Tms()&ﬁ

Hen ce p_a-ov ed.

) 5__.‘[}an/\::[‘*\0]
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AVUMJL I<|h(l|( ()n(ag/ O{ 445 Md lecyle. 5 X 11

e e — — - e ————n

wasm@ exewted )/ a gas mr’lffu!( , 0
Uwe walls OP confainex | (9,

P:%sz:n,%
b= ol [5-9]
3PV = MVmns - ~[1]
M= mxN| Putin eqﬂ@))

3pv = MxN X Vs - - [2]
Pat, PV=NRT in eq" @),

2 .
BHRT — mxN XVTTT)S

0 3n

2.
MVims = ISX N _, RT™
NA N
(ulfiplication by L on both sides,

Kinetic enexgy (Tf =
Jas moletules

kinehc m‘il ev'fﬂili m0|eCQ'E’5‘ 2(”:]\:




O’f) km (\ ;‘( ’ ‘r\ ¢osy O i | 1 aseé

Pvrove “‘\Qt BU‘Y 59'5 10, w P
Tempeoafuoe conslunt

PV = constunt

P = Pressdae

\/ = vuolum <
T = TQW)PCGQJM”GQ |
‘Eh%éuw_ﬁix €0 }red Abj_ q quAle_ecule_so_n

the walls of conlqines 15,

2.
P= L < xVams

Pzl xMxVims. |€=M.
\ \4

= -
L J

 PV=zZ L mxNxVims.[M:=m N]
3 L

(wh eae,

b 4

PV:;L xNme%mﬁ

(Nultiply X _Divide BY 2
, —
PV = é‘ X Nxé;mvi:ns;)

p\/ = 9\ x Avemge K€ fgas
27 molecules.




03 kinelic “)Pooq 0( Juses
| P\/ - Cor)ﬁ}'cmf

| Pof L
| v
| 1= COQBJf—Clﬂ]L

ﬁ.H_-erlce) Boyle's law is _Ptmvéd.




03. l<in@1-{(; l”‘) €05y O ( Gases.

Y k.E. pes unit Vvolume = 3

pv955m€ Gxezs{ed b7 q 3q5 molecyles on l
the. walls of confaines (5,

. il
Ph—é—-ex\/rms
- z .
Ps %X%—x\/ms | [Q "-%L]

(Y]u\h‘pl\[ b7 écm both 5|'d€5)_

3P = (NxLt mvims)

g

Avg kEofgas
Volume of 945

CAUCCJ'. K-€-d% gas _ 3 p ,?\
- {_ Vvolumeofgas 2 _~

\—n'- - S

i




- 05 km@h( ]h()ooq 0 ( Guses,
AVC{ K.E Pes molecule = i- KT

D e —

RM@ \/elou’[H qu dus m0|€cu|€

— 3RT
mes = Mg <— Molay mass

==
~ Vims = 3RT
MO

_Aug- k€.0f a molecule = 2 Vs

Oﬁg(qqs

=1, ohx3kMNAXT

= MxNa

Aug |-< c- CS% Q mo\ecule =L ¢y BKT
oF gas -

AvY- ke per - = 'kT
molecule 2.




.I. H\f"h‘ () { 5-3\_]'1 (Vt,",.[‘,é {‘{r /"{x“ o ac dan

f\f»' mol e les 1-C. N/\ lnfwle-*-‘ll‘
K-€ of tmole — k.¢.dy Avegadan'sn

of gas of molecules
k_g.d})_ 1 mole = N/\ )\/\U{S- K.E. CﬁT, L
o*f gas molecwdles Cﬁt(ﬂq S
= NAX 3 KT
=

_ 2.
AUg ,k.E.TIYTD]Q ~ .._5. RT |
\ =

KR Restr

L —

R T
- Kolfzmant) S -




3. KINETIC THEORY OF GASES

PERFECT BLACK BODY

1. A body which absorbs the entire radiant
energy incident on it, is called as ideal or
perfect blackbody.

2. Perfectly black body does not exist in
nature.

3. Examples :- Lamp black, Plati r@l’aek
VAAAAA, \VAAAAS v& WAAAA

Ferry’s perfectly black body:-

With neat labeled diagg xplain Ferry’s
perfectly black body.

RSP 'l‘\ ) AR -‘. =
ot Vg s ..- .')'\
T R Sy
53 < N b ‘;;:.E‘i\
A "ﬁ'g& dent
AN, [neiden
; .“z‘.‘,‘%\‘ \ .

P\,
,‘)‘:\

“ 52 T'Ol dl qho




3. KINETIC THEORY OF GASES

1. Ferry’s perfectly black body consist of,
Double walled hollow sphere having tiny
hole or aperture, through which radiant heat
can enter.

2. The space between the walls is evacuated
and outer surface of the sphere is silvered.
3. The inner surface of sphere is coated @

lamp black. ("

4. There is conical projection on the innér
surface of sphere opposite the ape be.
5. The projection ensures th g@y
travelling along the axis of the gperture is

not incident normally o surface and is
therefore not reflected along the same
path.

6. A heat ray entgrifg the sphere through
the aperture suff ultiple reflections and
is almost coxx @ly absorbed inside.
7. Thus, th§aperture behaves like a perfect
blackbodsy

C

8. The%f;‘ ive area of perfectly black body
1S o the area of the aperture.

<




3. KINETIC THEORY OF GASES

State Prevost’s theory of exchange of heat

All bodies at all
temperatures above 0 K [absolute zero
temperature| radiate thermal energy and at
the same time, they absorb radiation
received from the surroundings.

Radiation:-
It is the process of transf
from a body which is at h1ghe§l rature

to a body which is at lower efature in
the form of electromagnet;i

Electromagnetic wav

1] Infrared rays
2] Gamma ra

6], Visible spectrum
Properties:

1] The heat energy which is transferred is
called as radiant heat or radiant energy.




3. KINETIC THEORY OF GASES

2] This process of transfer of heat is
radiation takes place at all temperature
except at absolute zero temperature.

3] It is the fastest mode of transfer of heat.

4] EM waves i.e. heat radiations travel with
the speed of light in air.

5] Heat radiation can pass through v/gc m.

6] When heat radiation travel thzrov
medium particle of medium dgt t get
heated.

7] EM waves consist o
Rays, UV rays, Visibl
Infrared rays.

8] Radiation in { ectrum are mostly
thermal radiafions due to temperature of
body. &

~ oo
L




3. KINETIC THEORY OF GASES

whese,
) :
(Q::Anunwﬂ-oioadimﬂ‘hpq{ﬁthH
5 emifled by Sodurce.

(QQ73/hﬂOQQ¥Of GQdkMﬁ'heqh
Q bsowbed b7 Hye bo d%_‘ /

Q?X - A-moun’r O'E md‘%l’@%ﬂ{j

&

seflecled by the dodp

O} = Amount of -1
\{"aq nsm ‘\Jr .9. nJ

Ihe body
i consezvahion




3. KINETIC THEORY OF GASES

wheaej
@ = Amount of sadiant hegt which
15 emitled b-l SoUrce.

Qq = Amount of aadiant heqk
qbsosbed by the bod

@5 = Amount of aqd\qn)r/heﬁ%‘
seflected 137 qu

Q) - Amoqnf ;”‘ b hE’OH‘
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3. KINETIC THEORY OF GASES I!

1] Coefficient of absorption (a) x,__

-1t is the ratio of an?ountv |
of radiant heat absorbed by th’e/body/co
the total amount of radiant 51‘6611:\} ﬁ/}
incident upon it. N,

It is denoted by a

4effi01ent of reflection(r)

It is the ratio of amount
of radiant heat reflected by the body to
the total amount of radiant heat
incident upon it.

y =9
Q




3. KINETIC THEORY OF GASES

3] Coefficient of transmission (t)

It is the ratio of amount,
of radiant heat transmitted by the béldjf
to the total amount of radiant hea W, 4
incident upon it. (=

B\

Define emlssive),power of the body:-

The quantity of heat
radiated per‘unit area per unit time is

defi S emissive power of the body at

glvan e%nperature.

At

_ |

S.1.unif OP emissive powes J .
m*=S

Mlm,




3. KINETIC THEORY OF GASES
Dimensions OE emissive Powea,

[ M T3

Coefficient of emission:- (&)

The coefficient of ~
emission or emissivity (e) of a givernL.“ ”

f”

surface is the ratio of the emlss1vek\\_¢ ’
power R of the surface to the eng}S,S;Ne
power R of a perfect black suRf}aoe at

the same temperature

. 4 z

\o bOde 0Le<l dependm&

vre st the sutfice.

State Wien’s displacement law:-

The wavelength for
which emissive power of a blackbody is
maximum is inversely proportional to

11
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3. KINETIC THEORY OF GASES

the absolute temperature of the
blackbody

R
f\qu{r——j Aqu O(__-%:-

omax [ = b( wheoe b |5£:'Med
as wlt?n_st&:;:er\%

The value 16 2-897 x J;(Q\

State Stefan-Boltzmann’\‘law

\
Ti}e@ of emission
of radiant energy pexunit area or the

power radiated pér unit area of a perfect
blackbody is dﬁ:\t ly proportional to the
fourth powe{%) 'S absolute

? Stefan's comstant 1s equq|

Q’ngo g =567 x10 ST ms kS
o)
m"’-:g <A L

Dymensiond.,-

Ceemir k4]
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3. KINETIC THEORY OF GASES

Specific heat capacity of gases

1] Principal specific heat:- L(— I S J

Amount of heat required to
raise the temperature of unit mass of gas through 1°
c/1° K is called as principal specific heat.

=- dg
nxdT

Princi Pspecific heat —

There are two types
Al ;,rincipal specific heat at constant pressure
B| Principal specific heat at constant volume

A] Principal specific heat at constant pressure:-

Amount of heat
required to raise the temperature of unit mass of



e

3. KINETIC THEORY OF GASES

e

gas through 1°C /1 K at constant pressure is known
as principal spemﬁc heat at constant pressure.

T mated b

B| Principal specific heat at constant voluﬁ g

Amount of heat~reguired
to raise the temperature of unit masij »through
1 C /1 K at constant volume is kngWias rmmpal
specific heat at constant Volume

4a I1LI5 denoted
] T SY

Molar speci: eat.-

a re of 1 mole of gas through 1'c / I Kis
d as molar specific heat.

= dQ
NxXdT




3. KINETIC THEORY OF GASES
<.1.unit 15 =T [mo| K

W AAAAANAASNNY

cas ynik =_S°ag

Molar specific heat @‘&2\
There are 2 types, @
A] Molar specific heat at constant 1‘(§$’,
ojume

B] Molar specific heat at constan

A] Molar specific heat at o1 t pressure:-

—— ] < s

A nt of heat requlred to
raise the temperature rnole of gas through 1 °c /
IK at constant pre§s 1s known as molar specific
heat at constant&pre$sure.

B] Molar spec1fic heat at constant volume:-

u='- —. -

Amount of heat requ1red to
raise the temperature of 1 mole of gas through 1°
C/ 'K at constant volume is known as molar specific
heat at constant volume.

nxdT




M(N( 55 p( \‘l‘l“” -

| AAANRAAANAMN - W,
| Considea I mole 0( 'deql Ja: 5 €N0]os ((|
In cylindes with i light, [ml.ml{ 55 X- |

Movable piston, \*\‘;:
J .

|
{ \VOlume [s kept constant, |
qV=0 dTT - nm ’ .’..'._' |
Cy= do | o
nxdm I e
Cy=_d%: G?thnde‘
NxdT

d@i-—CvxhxdT dU] @)

Hbenﬁpfreaswe s lkept constant
dP=0  [[+Pison

() Increase § In erE’mq] Gnerg

@U)
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1 xCpxdT = IxCuxdT- PdV
Pv= RT
 PdvzRAT |
IxCpxdf = 1xC xdf+RAF
. Cp=CyfR
—JCp-C=R}{

~__This iS‘Emleol Mayes's oelation .
do — Calovies
dw - Joules




Oq K\heha \}WOG\{ 0{ ()Clo(a/‘lx K Ud”ﬂ\( NS

Q \Q\_\Oﬂ b( *U.JCt M mOlC\" .__)")( (I{_\C \)(q%
VAAAAAANASAN

WVANANAAAS  VAAAANVAAA A\ AAAm—

& Pvmcqut Sp- heq’r

o\qr 5P heql =/molar massix/principal
SP- heat

/\ B VA

~Cpc, —

Cé;___l"f]o)(Cp |
Cvy = Mo xCv
Pyt thisvaluein €90 &),

I

MoxCp —MoxCv = R
=

Mo (Cp-Cv)= R
T

- |[Cp-Cv= R

Mod |




