Integrating to get the rotational
inertia of a rod around its end.

rod with uniform mass per length p

< L >

pL=M

pdr =dm (infinitesimally thin piece dm)

I= jrz dm  (definition of rotational inertia)

L
1= J'r2 (pdr) (substituting from above)
0
L
1= pjrz dr  (factor out constant)
0

3 L
= p{r_} (integrating)
3

0

3 3
1 :p{%—%} (plugging in limits)

J= (PL)L2 (mass per unit length times total length is total mass)




Integrating to get the rotational
inertia of a disk around its center.

disk with uniform mass per area p

_M
P="4

PA=M

PR =M

p2rrdr =dm (infinitesimally thin ring of mass dm)

H

I = .[rz dm  (definition of rotational inertia)

R
I= Jrz(p27trdr) (substituting from above)
0
R
I= p27t_[r3 dr  (factor out constants)
0

"
[=p2r %} (integrating)

0

'R* 0
[=p2n| ——— (plugging in limits)
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p2rR*

I =

4

2 2
I = M (mass per unit area times total area is total mass)




