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fegard d= d2l instant this will not be equal to © or pi it can be anything between zero and
pi and such a body in general will be moving along a curved path just to recap what we
had seen was when a body moves along a curved path then the velocity is always tangent to
the path and the acceleration has two components a component which is tangent to the path
which is nothing but the rate of change of speed and the second component which is
perpendicular to the path and which is pointing the second component points to the center
of curvature of the path which means because this is a curved path locally we will assume
if this body is moving like this that if this is moving in this way that if it is moving
in a circle then a second component of acceleration will point towards the center of that
circle and this is what we can call as the normal component and this is given by speed
square divided by the radius of curvature so this is what will always happen when a body
travels in a curve path now what i wanted to discuss was if we look at this expression of
v dotted with a now looks like a very mathematical quantity there is some velocity there
is some acceleration but let us look at this we can write this as v dotted with dv by dt
because acceleration is dv by dt and this we can write it as d by dt of v dotted with v
divided by two and so this will be equal to half times d by dt of v square where v now is
without the vector therefore this is equal to speed so now from here what we can see is
if we look at this quantity v dot a if this is equal to @ then what this means is if v
dot a is equal to zero that means d by dt of v square is zero so the physical meaning of
that is that speed is not changing with time so speed is not changing with t and if
always if at all times v dot a is @ so let us write this if for all times v dot a is ©
this will imply that the speed with which the particle is moving is constant so if the
acceleration is perpendicular to the velocity then the particle has to travel with the
constant speed also we can have a look at the sign if v dot a is greater than zero now
physically when will this happen if this is the velocity vector if this is the
acceleration vector v dot a will be greater than zero if this angle theta between v and a
this is if the angle theta is between © and 90 degrees because it is v a cosine theta if
the angle theta is between between b and a is between 90 degrees and 180 degrees then v
dot a will be equal to magnitude of v times magnitude of a times cosine of the angle so
that will be equal to this will be less than ©. so now as we have seen v dotted with a is
equal to the rate of change or half the rate of change of square of speed so if v dot a
is positive this implies d by dt of speed square is positive and this will mean that the
speed is increasing and if v dot a is less than @ this will imply that during the path of
the particle the speed of the particle will decrease so sometimes when we have to make
some conclusions about quantities we can use these mathematical facts to make some
conclusions about the qualitative interpretations using mathematics is what we can very
easily do so now what we have done so far is that we have studied the equation of motions
for one dimensional mot ion for two dimensional motion we did them for the case of
constant acceleration we also derived the case when the acceleration is not constant then
or then we you write the position vector velocity and acceleration as derivative that is
acceleration is the derivative of velocity and position vector the derivative of position
vector gives us the velocity vector so and we have seen how to differentiate the the
vector quantities in detail so we have therefore we have completed the study of motion of
a particle of how to explain the motion of a particle this is what we call as kinematics
so far and also one more thing which i expressed to you very clearly is that when we look
at rdr by dt we went up to the second derivative that is up to acceleration ah sometimes
the question is asked why don't we go to the third derivative or the fourth derivative
and the reason for that will become clear when we study what causes motion so far we have
just studied the details of the motion without tryin g to understand what is causing the
motion now that is what is going to follow next what we are going to do is we will try to
understand why a body starts to move and what we will see is that there is a quantity
called force and when force is applied on a body that is what causes uh the motion of a
body to change and this is what will be covered under newton's law and that is what we
call as kinetics and together kinetics and kinematics are referred to as dynamics so now
having studied the motion and kinematics of a particle now we will focus in our next
module on the dynamics of a particle that means we will look at a particle and then we



will relate the force to the rate of change of momentum of a particle which we will
define and that is what newton's laws tell us about





