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Most Probable Velocity, o

* Velocity possessed by the maximum number of molecules at a given temperature.
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Root Mean Square (RMS) Velocity, u

* The square root of the mean of the squares of the velocities possessed all
the molecules at a given temperature.

 Total no. of molecules—N

C1, Cyy C3 wreevevenveeeeennenn. €y @re the velocities of all N molecules.
1+i 2 2 2 2

Squares of velocities - ¢,%, €%, C3% vvrevrrreriieennnee Cy

Mean of square velocities — (€% + €,% + C32 v vvvierenennen. cy2)/N

Square root of the mean of the squares of the velocities - u

3RT
u:‘/—
M




Average Velocity, v:

* The mean of the velocities possessed by all the molecules at a given temperature.

 Total no. of molecules—N

C1) Cpy C3 evveverrrnenreienenss cy are the velocities of all N molecules.
Mean of velocities — (C; + C, + C5 vevvererericrinnnen, cy)/N
SRT
V=, —
M




Relationships between Different Types of Velocities

_ZRT_ZBRT_E
= - 13'm "3

] X u

8RT_ 8 3RT_ 8
V7TM V37T M VBHV

3RT—O921><
M = V. u

Ratio of the three types of Velocities

a.v.u=1:1.128:1.224




PROBLEM:
Calculate the RMS velocity, average velocity and most probable velocity for Nitrogen molecule at 273 K.

SOLUTION:
-1 -1
RMS velocity u :‘/—BRT = 3><8.3.14JK3mo| >_<1273K =493.14ms™
M 28x10kgmol
J =kgm?®s™
-1 -1
Average velocity v:‘/—SRT = 8x8.3.14JK m_(;I XZ?_SDK = 454.45ms™
™ 3.14x 2810 kgmol

-1 -1
Most probable velocity o=, /zﬂ = 2X8'3'14JK_3 mol >_<1273K = 402.65ms™
M 28x10"kgmol



