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LAW OF EQUIPARTITION OF ENERGY
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DEGREES OF FREEDOM SPECIFIC HEAT CAPACITY MIXING OF GASES
1
1 Molecule per f = KT
- C.-C,=R +
. For monoatomic gas, f=3 & (MSH) neC * NC, Total £ e 2 £ oo
. . otal for a molecule =
. For diatomic gas, ~ b C. —C. - R . ° n+ n, I m 2
(@) at room temperature, f =5 ((::SH)V M Mono-y = = nC, + N,Cp, Monoatomic Molecule = g—K T
(b) at high temperature, f=7 J)e=R _fr Dia¥= ;_ - Total for a mole= ;—RT
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* For triatomic gas V=3 Monoatomic= SR T
; vee o1t Tri¥ =3 (mole) 2
(a) Linear f= 5 dC= v 5= > . 5
(b) Non-linear f= 6 Diatomic= =R T
q . e) 'Y= S =1+2 (mole) 2 3
1 Vibrational mode f = 2 . f Translatory Kinetic energy=>RT
(mole f= 3)
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gas is composed of polyatomic If C, and C, denoted the specific heats ; ; ; . .
o — 1 molecule that ®— of unit mass of nitrogen at constant pressure o — Q3 g:“:‘l;'l: t‘xjfm;:((;l;r; ‘;2 s" (n::)l;sc (ﬁ:shﬂll::n %‘:)sbuencr"igid) - :fg:i 211'?:;\2 con::;s T?frignl‘:::rsi ";faﬁz v?l:fa : o:'tzlles
has 4 vibrational modes. and volume respectively, then as an ideal gas. It's C/C, value will be: modes, the tgsgriMeMI energy of the system is
\'I';tlazl d:g);rle: of)f;eej;»rz is 0C,Cm D C-C,mpg c)cp_cv=% 9¢,-C,=R \a) 19/13 b) 67/45 c) 40/27 d) 23/15 a) 4RT b) 15RT ¢) 9RT d) 11RT
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VELOCITY OF GAS \
i FIRST LAW OF
V V.V =1:114:1228 THERMODYNAMICS
mps” " avg® " rms
ithmati LQ=LU+LW
Square root of mean of square :‘:LZTEECO;" ez: :1; s?ve:: oy Speed possessed by maximum QP
of speed of different molecules, temperatur e~9 9 number of molecules of gas. LU= NCVAT
v, = \/vg+ v +n __________ +V Vavg™ IV I+IV 1+ +1V| v =\E =\/§ 07 LW= IPdv |
n mp o\ M, d AU 1
_ [RT_ [3P _ \/?BT = _*
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di lled b
molecules betwen o ) LW

successive collision

Consider a gas of triatomic molecules. The molecules The rms speeds of the molecules of Hydrogen / }\’mm‘ - \/E : dzn
- e rms speeds of the molecules o rogen, T
are assumed to be triangular made up of massless rigid Oxygen & Carbondioxide at the same fempg:qfure The'mea“ free pﬂfh of "m'e‘c_ules of gas,
rods whose vertices are occupied by atoms.The internal are V., V_and V_ respectively then: (radius r) is mver‘sely Pf‘OpOI’""IOM' to d = diameter of molecules.
energy of a mole of the gas at temperature T is: e Q G H Vo < 7 ) R b) . ¢ tecul
SV o> RV e a) r r n = no. of molecules per
Q) V, >VpaVe  B) VoV, unit volume
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b 1 1 _ PV=nRT
M= PLY,-P, Y, (e7:\' — _ L r?ns=— >
BOYLE’'S s | — | / | — LUSSAC'S !l / l‘ SE%iS’SURE PV=gmnVms=gmny R=8.314 JK-1mol-1
LAW e LAW - — EM_
e — — — d= RT

Relation between pressure

. . P ) ..
. PV = constant, if T =Cosntant VaT: Y= constant: P = constant P aT; = constant; V = constant. and Kinetic Energy.
T : .
, 3
. PV, = PV, ,When gas changes its Vi _V; ,When gas change its state £1 :£2 , When gas change its state E=— PV
state under constant T. T, under constant pressure. T T.  under constant Volume. 2

temperature.

Specific heat of Solid = 3R
WATER = 9R
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