Equation of continuity
The easiest way to understand the equation of continuity isto consider a gas, which
consists of avery large number of particles cm™, so that we can define adensity. Now, take some

small volume of gasin avolume dV = Adx, where A isthe area of aside of the volume

perpendicular to the x-axis. The mass of material in the volumeisthe p dV = p Adx. Let the flux

of gas molecules into the volume at x be J(x) and the flow out of the volume at x + dx be

J(x + dx)) (J has units of gm cm?sec? ). Then the time rate of change of the mass due to the net

oJ(x)
dx

flow out of the volume will be [J(X) - J(x + dx)] A = - dx A. Therate of change of the

mass of gas in the volume due to the change in density is %—‘: dv = %—‘: dx A. Thetota rate

of change of the mass of gas must be zero since matter is conserved, so
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