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DEGREES OF FREEDOM

. For monoatomic gas, f      3=

SPECIFIC HEAT CAPACITY

. For diatomic gas, 

For triatomic gas, 

(a) at room temperature, 

(a) Linear f= 5
(b) Non-linear f= 6
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=
(b) at high temperature, 

1 Vibrational mode f = 2
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MIXING OF GASES
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CVmix =
n1cv1 + n2cv2

n1+ n2

CPmix

CP mix

CV mix

=
n1cP1 + n2cP2

n1+ n2

LAW OF EQUIPARTITION OF ENERGY
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Total for a molecule =

Monoatomic Molecule =

Total for a mole=
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Translatory Kinetic energy=
(mole)
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(mole f= 3)

FIRST LAW OF
THERMODYNAMICS

KINETIC THEORY OF GAS
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Root Mean
square speed:

VELOCITY OF GAS
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MEAN FREE PATH

Vmps:Vavg:Vrms = 1 : 1.14 : 1.228

Average distance travelled by
molecules between two 
successive collision 

Average Speed: Most probable
speed:
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π
d = diameter of molecules.
n = no. of molecules per
     unit volume
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  Square root of mean of square
  of speed of different molecules,
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Arithmatic mean of speed of
  molecules of gas at given
  temperature.
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Speed possessed by maximum
  number of molecules of gas. 
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 Relation between pressure
  and Kinetic Energy.

E =
3 PV
2

- PV=nRT

R=8.314 JK-1mol-1PV Vmn mn

. P  α T;     = constant; V = constant.

.           ,  When gas change its state
        under constant Volume.
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. V α T;   = constant; P = constant.v
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. ,When gas change its state
under constant pressure.
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. PV = constant, if T = Cosntant

. P 1V1 = P2V2 ,When gas changes it‛ s
  state under constant
  temperature.
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Ideal gas is composed of polyatomic
molecule that
has 4 vibrational modes.
Total degree of freedom is

Consider a gas of triatomic molecules. The molecules
are assumed to be triangular made up of massless rigid
rods whose vertices are occupied by atoms.The internal
energy of a mole of the gas at temperature T is:

The rms speeds of the molecules of Hydrogen,
Oxygen & Carbondioxide at the same temparature
are VH, VO and Vc  respectively then:

The mean free path of molecules of gas,
(radius r) is inversely proportional to 

If CP and Cv denoted the specific heats
of unit mass of nitrogen at constant pressure
and volume respectively, then

Consider a mixture of n moles of helium gas and
2n moles of oxygen gas (molecules taken to be rigid)
as an ideal gas. It‛s Cp/CV value will be:

A gas mixture consists of 2 moles of 02 and 4 moles
of Ar at temparature T. Neglecting all vibrational 
modes, the total internal energy of the system is

a) 12   b) 14   c) 8   d) 6

a) VH >VO>VC

c) VH =VO>VC

b) VC >VO>VH

d) VH =VO=VC
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