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easily solved by using the concept of pseudo force so this is the situation you have
originally right now this point of suspension or is moving in the upward okay time period
is given this is the situation this is the time period now t he point of suspension moves
in the upward direction with this according to distillation as i said y is equal to as
given y is equal to kt square and acceleration is here 2 meter per second square so this
is basically you have the situation now if you go into the frame of reference of this
point of suspense and basically then it's very easy to solve this problem by applying
this concept of pseudo force as you will see okay so right the acceleration of the
pendulum with respect to the point of suspension is what it is simply a plus z right
because if i go to this frame here to a plus z that is a is 2 z is 10 so 12 meter per
second square so therefore time period will be 1 divided by this acceleration so this is
the time period original time period was p 1 is equal to 2 pi by 1 by z so therefore t 1
square by t 2 square u immediately it's very simple problem this one you can solve with a
plus if i just have to where it turns out to be six by five if you look at the option
here so cardiac option is obviously a okay okay you cannot see it because of my picture
but okay the correct option is a all right now this is a another problem it's from 1998 j
so a particle of mass m is executing oscillations about the origin o on the x axis its
potential energy is kx mod x cube where k is a positive constant if the amplitude the
oscillation is a then the what is the time period so basically it is asking the relation
of the time period with this amplitude of oscillation this is a nice problem but this
problem is exactly this situation is not simple harmonic because simple harmonic you know
you know the potential is half kx square and here it is mod kx cube so obviously this is
not a simple harmonic motion not exactly but under certain approximation you can always
consider it to be simple remember anyway if you have this kind of a potential you know
simple hormone potential looks like this and if you on the other hand here k mod xk mod x
cube if you plot it this would look like this it is basically y you see and if you if you
from here you can immediately see the total energy and when the amplitude is a it would
be simply ka cube at x is equal to au is equal to akka cube and kinetic energy would be ©
here because this is the extremum here the total energy would be simply ka cube all right
so this much information you have now from here and then if you look at any point at
suppose at a given position x between © and a if the velocity is say that the potential
energy in that case would be useful to kx cube and the velocity is av then the kinetic
energy would be half mv square so at any given position x between zero and a so total
energy according to the total energy would be kx cube plus half mv square now because of
conservation of energy this has to be equal to the total energy kaq so using this you can
find out the what is the velocity right velocity dx dt you get it so you want to find out
the time period so you get an equation of this form and you just have to say okay i will
show you an easy way out into dx dt you have worked out this way and then you can find
out what is the time period so you have to just enter dt you take it this side this
integral you can see it you have to integrate this expression and because of the symmetry
what i can do i can just take it from say © to a and it will take the because of the
symmetry it will take half of the time t by 2 so © to t by 2 dt and this this integration
you have to solve this can be done easily not that easily but you you'll see you just
take x is equal to a sine two third by theta here if we put it there okay so what you are
going to get if you put all these things i think it's this expression you are going to
get and ultimately you will be left out of this expression but you don't bother about it
here because what is asked is the relation of the time period to the amplitude so even if
you don't solve this intriguing it's not going to harm you because from here you
immediately see the time period is dependent as one inverse of the square root of the
amplitude so from here you can see that t is directly proportional to 1 by square root of
a in fact if you can numerically solve it that is not needed it will turn out to be 2.1
this integration so option if you look at it the correct option would turn out to be a
correct option will be a this problem this way it looks very very difficult but very
easily solved if you just apply the dimensional analysis that's really that can be done
so in dimensional analysis you know the time period is going to depend on the mass spring
constant is k okay stiffness constant k and amplitude a so you know how to do dimensional



analysis so let me say m to the power is raised to for alpha this k is raised to beta and
this gamma and from this expression of energy potential energy expression you know that
of this energy expressed it has dimension of this must from here you can find out the
dimension of k and dimension of k this is for energies y ou know m mass into acceleration
into distance right that way you can make it so ml square t to the power minus 2 kl cube
from here you can find out the dimension of k so that is what is needed here amplitude
dimension you know that the mass dimension is known so if you put it all these things
there amplitude dimension is obviously determined by 1k dimension is this one you have
and now time this one you can write in in dimensional this form you can write all of you
are all of you are quite good in dimension analysis i'm sure so now you just you are
going to get users equate both sides you are going to get three set of equations you have
to solve it immediately you can see that beta is equal to minus half and like this so you
are basically bordering about this amplitude part because what is asked in the equation
is how time period related to the amplitude so you better worry about what the value of
gamma is if you find out what is gamma it would turn out to be minus up so therefore 1 t
o the power minus f so it obviously amplitude is a then time period is proportional to e
to the power so as we have found that very rigorous way here dimension analysis is giving
you in very two three steps you are going to get the answer actually it doesn't mean to
be done like this only i suppose there is no need to go for the rigorous method okay so i
think i'11 stop here thank you





