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Jift get stored in the intermediate process that is the question that we are asking all of
you know the answer to that from hooke's law whenever you disturb the spring from its
equilibrium position so you move in this direction then there is a force f is equal to
minus kx there is a force that is a restoring force and this restoring force wants to
move the block away in this direction and you are stopping it therefore this corresponds
to a stored energy of half kx squared this is the stored energy so if this block is
oscillating about its equilibrium position let me call it as x small x is the
displacement at capital x there is no stored energy the force is zero all its energy is
completely kinetic then when it is oscillating let us say it comes here and it comes here
these are the two end points of oscillation at this point there is no kinetic energy at
this point p it is completely stored energy it is all potential energy and similarly in
the completely compressed position it is all potential energy so there is a continuous
exchange between what is stored as a potential and what is manifest as the kinetic half
mu squared and kx square and the interplay between them is such that the total energy is
always a conserved quantity and that is the energy that i suppli ed if i assume you know
there was zero energy at this particular point when it was at rest that is what we do
therefore we write my a total is nothing but half mv squared plus half kx square equal to
constant now one way of appreciating that which all of you know is to actually use this
to obtain the law of motion what do you do if it is indeed a constant then de by dt must
be equal to zero it is a constant of motion and this tells me mv dv by dt plus kx into v
equal to @ i have differentiated x squared 2x dx by dt cancel v on both the sides and lo
and behold you get the hook's law mdb by dt equal to minus kx of course if you integrated
this expression you would get this if you differentiated this expression you would get
this now this is not that is something peculiar to springs you should be peculiar to all
forces because newton says in his law of gravitation that all forces behave in the same
fashion now i can imagine that i did exactly the same thing in the case of gravitation
also i picked up a pawl i did a lot of work lifted my hand and i placed it there on a
shelf or some such thing and when i dropped it the ball fell down that is what i would
like to say so i can again ask the same question where was the energy stored because as
soon as the ball hit the earth by galilean law it has acquired a lot of velocity so this
gives to the question of re gives rise to the concept of gravitational potential energy i
guess we shall discuss that in the next lecture and i will use that to discuss escape
velocities and launching of satellites so on and so forth so but that we shall post one
for the next lecture so please revise these topics before you come for the next class
thank you have a good day you





