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we initially the block would be at an ah horizontal level and slowly we raise the angle
of the incline and what we find is at an angle theta s lets call it the block starts to
slip so what we want to find is find the friction force when theta is less than th eta
slip when theta is equal to theta slip so let us do the analysis of the problem for all
these three cases now when a problem like this is given and we ask you to find the
friction force one of the most common errors we encounter is students writing that
friction is equal to mu times n they will use either the value of mu s or mu k and this
clearly is incorrect because if we are in the range when theta is less than theta s then
friction force we cannot relate it to normal reaction except by saying friction has to be
less than mu s times n so block is here it is kept in incline this is the angle theta
lets draw so for let us look at the first case when theta is less than theta slip and
lets draw the free body diagram of the block so this is we represent the block by a point
and in this example because we have things at an incline we can choose x axis like this
let us choose y axis like this so we have choosing and we realize this x axis this angle
is theta so when i draw the free bod y diagram what i have is the weight w which is
acting vertically down and then we will have a normal reaction and because this is
tending to slip down the friction force we show as up we will analyze the case as it
comes turns out to be so that means these are the forces which are acting on the particle
a vertical downward phase mg the force mg ah normal reaction n perpendicular to the block
so this is this is the direction of n this is the direction of f along the block and
these are the forces now in this particular case and this we should learn very fast how
to do these things that if this is at an angle theta with the horizontal then what we
find is that the component of w along this if so this is w and this makes an angle theta
with the y axis because x was making an angle theta uh along with the the direction x
makes an angle theta with the horizontal w is vertical so it will make an angle theta
with the direction which is perpendicular to the given x and so if this is w then we can
resolve w as w cos theta and w sin theta like this so along the x direction the component
of w will be w sin theta and along the y direction the magnitude is w cos theta so if i
once again this is my incline i draw the free body diagram of the block what i can do is
i can write this as w cos theta w sin theta i have done this and then we have the normal
reaction and we have the friction so now when theta is less than theta s block is at rest
so in this case n is equal to w cos theta and f is equal to w sin theta because ax and ay
are zero so we have this relation so friction force in this example when we are not when
the body is not slipping is just at rest is equal to w sin theta ah ok and the normal
reaction is w cos theta now these this free body diagram is valid for all theta so so
this free rule let us write this this is valid for all theta what is going to change will
be when theta is equal to theta s then friction force will become equal to mu s times n
which will become equ al to mu s times w cos theta and this must be equal to w sin theta
so therefore what we get is mu s is equal to sine theta upon cos theta which is equal to
tan theta and this is how one determines the coefficient of static friction in cases like
this that you slowly increase the inclination of the block and the angle at which the
body which is lying on the incline starts to slip that gives you the coefficient of
friction between these two bodies that is tangent of that angle gives you the coefficient
of friction and to measure tangent either you can measure the angle or you can look at
the x distance and the y distance and take a ratio of y distance to x distance that will
give you the angle theta and what happens if theta is greater than theta s if theta is
larger than theta s then the block accelerates down with the incline with acceleration a
and now this acceleration becomes an unknown the free body diagram stays the same as we
have done nf but now this f becomes equal to mu k time s nw cos theta w sin theta so we
will get n is equal to w cos theta w sin theta minus mu k times w cos theta is equal to m
times a and this w is nothing but m times g and you can use this to find the acceleration
of the block so with this we have seen simple systems how to draw free body diagrams and
how to solve problems in the next class we will continue we will look at more system of
two bodies or multiple bodies and also circular motion thank you you





