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®. Example.

A sample of oxygen with volume 1000 cc at a pressure of 1 atm is compressed to a volume of 900 cc.
What pressure is needed to do this if the temperature is kept constant ?
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= Example. ) »
Vi &= 2qeK

of a gas at a room temperature 01s inhaled by a person whose body temperature is
w f the pressure and mass stay constant, what will be the Volume of the gas in the lungs of the

person. ’T = 0K
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. Example.

M

(T,__ g@JOK __ \‘/\
)~ A sample of helium gas is at a pressure ofhen the volume 1s 100 ml and its temperature is
What will be the temperature of the gas if the pressure become and volume remains

100 ml.
0 ml D P
) 600 C

S py- uRT
b.h R
D) F40°C




) Example.

An 1deal gas has been placed in a tank at 37°C. The gauge pressure is initially 609 kPa. If one fourth
of the gas i1s released from the tank and after thermal equilibrium is established temperature

becomes 317°C, then the gauge pressure will be — La)cumsphﬁmc FA&*&LLJ:E = JOJ K Pot ) Q,J
(A) 101 kPa (B) 710 kPa N/@ﬁz kPa (D) 1013 kPa
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Ans. [4] Q A vessel has 6 g of hydrogen at pressure P
. L Gowe wold and temperature 500 K. A small hole is made
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Assumptions Of KTG

1. A gas consists of a large number of molecules which
move randomly in all directions.

2. The size of a molecule is much smaller than average
separation between the molecules.

3. There is no force of attraction between molecules i.e.
gas molecules do not interact with each other so total
internal energy is total kinetic energy of molecules.




This theory is based on translation motion of gas
molecules and it obey Newton’s Laws of motion.

The collision between two molecules or between a
molecule and a wall are perfectly elastic.

Volume occupied by gas molecule is very small or
negligible as compared to volume of vessel.

Gas molecule move with very high velocity, therefore
effect of gravity on them is negligible due to which gas
density remains same throughout the vessel.
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Maxwell - Boltzmann Distributive Curve
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e Example.

\/ N
A flask of Volume contains/3 X 10?2 moleculeshof oxygen at a certain temperature.
The mass of one molecule of oxygen is@‘?jx 10~=Y K@an rms velocity of its molecules at the same
temperature 1s Calculate the pressure of the gis.
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. Example.

What is the rms speed ofﬂe_zliw gas molecules at STP.
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e Example.

The rms speed of oxygen at room temperature is about 500 m/s. The rms speed of Hydrogen at the
same temperature 1s about

(A) 125 m/s M m/s (C) 8000 m/s (D) 31 m/s
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Five molecules of a gas have speeds, 1, 2, 3, 4 and 5 kms 1. The value of the root mean square speed of the gas
molecules is:
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The average velocity of an ideal gas molecule is:

(1) proportional to VT
(2) proportional to T?

(3) proportional to T3
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At what temperature, is the root mean square speed
of molecules of hydrogen ts twice of that at ST P?

(4) 273 K @ 4 b G=23K
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DEGREE OF FREEDOM ()

Number of modes in which a gas molecule can store energy is called
degree of freedom. It can also be referred as the number of modes in

which motion of gas molecule takes place.
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Maxwell’'s Law of Equipartition of Energy

l.  According to this law, total energy of each gas molecule is equally
divided among its degree of freedom.

Il. At 0 Kelvin temperature, energy of each degree of freedom is zero

I1l. At T Kelvin, energy of each degree of freedom is %kT
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V. If ‘f" is the degree of freedom of a molecule of gas

kT
Total average energy of each molecule ="
_ fkT
Total energy per mole of gas == N
T;
Total energy of n moles of gas — n%%@@

V. According to KTG, the molecules are not interacting with each
other. So potential energy is zero and internal energy of gas
molecule is only their kinetic energy.



VI. For n moles of gas, internal energy at temperature T Kelvin is given

by: P

RT
U=n——-
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VII. Change in Internal energy is given by:

R
dU = n%dT
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The mean translational kinetic energy of a perfect gas molecule at the temperature T Kelvin is:

Mgk @k1  BrkT (4) 2 kT
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:’//’l/’ E = {l K Q. The average kinetic energy of a gas molecule
T at 272C is 6.21 X 1072! ). Its average kinetic
energy at 2272C will be
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Mean Free Path Of Gas Molecules
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Molar Specitic Heat of Gases (¢ )
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A Example.

70 calories of heat 1s required to raise the temperature of 2 mole of an 1deal gas at constant pressure
from 30°C to 35°C. The amount of heat required to raise the temperature of the same gas through the
same range at constant volume is —

_{_(A) 30 calories (B) 50 calories (C) 70 calories (D) 90 calories
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C,& C, for a mixture: Chaiv _T_). Cﬁ—fni(éi- -~ —
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®. Example.

1 mole of H; is mixed with 1 mole of He. Determine @ for the mixture
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i@,_ - A gaseous mixture consists of 16g of helium and 16g of oxygen. Then ratio

Cp/Cv of mixture is:
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