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OK I am going to talk about dimensional analysis

I just wrote that half of the mark comes from midterm(s). and the other from the final.

dimensional = <33

Let us give this a shot. It turned out that I cannot write in Persian.



We can continue for a while
IfT go to physics, things become simpler
OK dimensional analysis.

You know that every quantity has a dimension. OK?

For example, in the equation

x=vt
X is displacement

v is speed
tis time
The dimsnion of x 1s length

The dimension of time is time

The dimension of speed 1s length divided by time OK?



I am denoting these like

[x]=L
[(]=T
[V]=L TA(-1)

The equation is so that, if I multiply all lengths by r

and if T multiply all times by s

Then the result doesn't change:

t-=st -
rx=(({t/s)v)(st) oK

v-=(r/s)v



This 1s the base of dimensional analysis.

With dimensional analysis

there is a way to check if an equation is wrong.

For example, if T had written

x=vt"2

The above equation is wrong. You can see that if T change length and times like before,

[ arrive at

rx=(({rs)v) (s"21)

That iz

x=svt'l

This is not the same as the previous equation. OK?



The reason that the equation is wrong, is that the dimensions of the left-hand side
and the right-hand side are not the same:

[x]=L [vt*2]=LT

So, an equation is wrong, if the dimensions of the left and right are not the same.

If the dimensions of the left and right are the same, the equation can be correct. or wrong.

This is comrect x =v t

For a particle moving with constant speed and the displacement is zero at t =0

But this 1s not correct

Although the dimensions of the left and right are the same. OK?

It 15 said that the equation (x = 2 v t) 15 dimensionally correct. But it is not totally correct.



Another way to say this:

(an equation 1s dimensionally correct) is a necessary condtion that (the equation is correct)

(an equation is dimensionally correct) is not a sufficient condition that (the equation is correct)

Using dimensional analysis, one can be sure that an equation is wrong
(if it 1s dimensionally wrong)

But one cannot . e 1 :
be sure that the equation is correct (if it 1s dimensionally correct).

OK?



OK the last example:

Consider a particle starting its motion at t = 0, with a constant acceleration a.
The aim is to write a relation between its displacement x, the time t, and a

You can see that
[a] =L T"(-2)

And you can see that this is dimensionally wrong: x=at
But this is dimensionally correct: x =2a t"2
And yet, the above equation is not totally correct. The correct equation is
x=(12)at"2

In the next session, [ am going to continue this, and also talk about ways to
guess the form of the correct equation (not just making sure that something 1s wrong).

OK?
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