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W3 fea A3 I fer Afgst 3 AHcH 2 r 2 IIW M IS v 2 R gJrgd J=ar| 31 feg J| the definition of angular
momentum now what we realize is angular momentum once again this is a vector and we
define it as r cross mv so that means it is perpendicular to r and it is perpendicular to
v because it is a cross product so this is how the angular momentum goes now let us look
at this quantity so we have defined h zero is equal to r cross mv where r is the position
vector of the point from a fixed point now let us define this quantity let us take a
derivative with respect to time of both sides so this will become d by dt of r cross mv
this we can write it as dr by dt cross mv plus r cross assuming m is a constant m times
dv by dt when we are writing for a particle obviously mass can be taken as constant can
be taken as a constant now dr by dt is nothing but the velocity vector the change in
position vector with respect to time ah from a fixed origin is the velocity so this first
term becomes v cross m times v so therefore this becomes equal to © and this becomes
equal to the second term becomes r cross m times dv by dt is nothing but a so therefore
this becomes equal to a so what we get is dho by dt is equal to r cross ma and if we are
measuring things in an inertial frame of reference m times a can be written as the
external force on the particle so let us write it as f so therefore what we g et is dho
by dt rate of change of angular momentum is equal to r cross f so if a force f is acting
on the particle its the rate of change of angular momentum will be given as r cross f and
this is as we will see when we do rotational mechanics this is also written as moment of
the force about point o just as we have write written moment of momentum r cross f is
called the moment of the force so therefore we have this moment of the force and so this
we can write therefore if moment of a force can be written as m sub o what we have got is
dho by dt rate of change of angular momentum is equal to m sub o and if moment about o is
equal to @ this leads to the condition that dho by dt is equal to © which implies ho is
equal to constant and h is the angular momentum so therefore this gives us if we are
talking of two states one and state two h about o at state one is equal to h about two at
state two and this is what we can call as the law of conservation of angular momentum so
this is law of conservation of angular momentum and for this law to be valid what we are
saying is if moment about o is equal to zero then h about o is conserved and the place
where this becomes particularly useful is when we talk of planetary motion when we talk
of motion of a satellite about a planet or motion of planet around the sun then the force
acting on the satellite is just the gravitational force which is given as minus g times
ml m2 up upon r square if this is distance r and it acts towards the center of the planet
so if we call the center of the planet as o then what we will realize is that for the
motion of satellite about the planet its angular momentum about o will be constant so in
problems like this if we have a force which is always acting towards the point o then the
particle is under the motion of a force so if particle is under the motion of a force
which always towards a fixed point o and this is the only force on the particle then r
cross mv at position one will be equal to r c ross m v at position two for the particle
where and r is the position vector with respect to o so this is the law of conservation
of angular momentum for a single particle so today we have seen the principle of
conservation of linear momentum and principle of conservation of angular momentum in the
next class we will specifically look at the collision problem where two particles come
and collide and then they move away how do we solve problem like this how do we apply the
conservation of momentum is that enough or do we need something else you





