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m=20,000kg, a="5m/s*
F =mg+ma=20,000(10+5)=3x10"N

Consider an ideal gas enclosed in a cubical container of side L.
1) Consider a molecule of mass ‘m’ moving with velocity , . The velocity 3 is

resolved in to components v,,v, and y_ alongX, y and z axes respectively soithat
vi=vitvitv?
X y z
. .. . 0 2 (=2 2. 2\ 1o
Since the gas is isotropic Vv, =V, =V, =V, +V, +V | = EV

Where 3,2 1s the mean of squared speed.

2) In a small time interval Af, a molecule within a distance v, At from the wall will
hit the wall . Hence molecules within the volume- Av, At only can hit the wall in
time Af . But, on the average, half of these are moving towards the wall and the other

half away from the wall. Hence the number of molecules hitting the wall in time A¢

1
is 5 Av, Atn . Where n is the number of molecules per unit volume.

3) Since the collision of the molecule with the wall of the container is elastic, the
molecule rebounds with the same velocity. Then change in momentum of the

molecules is (—mv, =mvy)=—2mv, . By the principle of conservation of

momentum, the momentum imparted to the wall in the collision = 2mv_.

1
The total momentum transferred to the wall in time Af is O = (2m"x ) (5 ndv, At j

4) Since the force on the wall is the rate of change of momentum and pressure is

i P=—=—=nmv’
force per unit area A7 x

L P=lumv? (o=l
3 3

Kinetic interpretation of Temperature:
The internal energy of an ideal gas, which is purely the kinetic energy of the gas particles
3 . : :
E= EK sNT where K ,is Boltzmann constant, N is the total number of molecules, T is

the absolute temperatyfs ofiihe S hieducation.com



E
Then N EK sl is the average kinetic energy of a gas molecule

3 |
Al — KT =—mv
0 T
Hence the mean kinetic energy per molecule in a given mass of gas is proportional to the

absolute temperature of the gas.

ADDITIONAL MARKS GAINERS

Molar volume is the volume occupied by 1 mole of any (ideal)-gas at standard
temperature and pressure (STP : 1 atmospheric pressure, (°C.). Show that it is
22.4 litres.

PV=nRT

nRT  1x8.314x273.15 99 41it

V= = 3
PR 0.76x13.6x10”x9.8

Estimate the average thermal energy of a helium atom at

(i) Room Temperature

(ii) The Temperature on the surface of the sun (6000 K)
(iii) The Temperature of 10 million Kelvin (The Typical core Temperature in the
case of a star)

3, R

(1) Average thermal energy = N
4

3 831
=—x——— %300 _ -21
175 6.023% 102 =621x10"J
3

. R 3 831
() £, — T, =2x——"" %6000 =124x102°J
29N, 2T 27 6023107 *
(i) £, =2 % g =3 83 yguq00=2.1x1070
2N, 27 6.023x10
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