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Falling	Rod	-	1	

Analysis	

Rotational	Equation	of	Motion										𝜏 = 𝐼 𝛼 (1)	

Moment	of	Inertia	for	a	Rod	 										𝐼 =  !
!

 𝑚 𝐿!									(2)	

Torque	by	Gravity																						𝜏 =   !
!

  𝑚 𝑔																		(3)	

Linear	and	Angular	Acceleration				𝑎 =   𝑟 𝛼													(4)	

From	(1)	~	(4)	

𝑎 = 𝑟 𝛼 = 𝑟 !
!

 =  
!
! !"
!
! !!!

 =   ! !
! !

 𝑔																			(5)	

If		𝑟 >  !
!

  𝐿,		then	𝑎 >   𝑔

http://www.tmoritani.com/Science/MyPhysicsDiary.html


Falling	Rod	-2	
	

	
	
	
Rotational	Equation	of	Motion										𝜏 = 𝐼 𝛼																	(1)	
	
Moment	of	Inertia	for	a	Rod														𝐼 =  !

!
 𝑚 𝐿!									(2)	

	
Torque	by	Gravity																						𝜏 =   !

!
  𝑚 𝑔 sin𝜃									(3)	

	
Linear	and	Angular	Acceleration				𝑎!  =   𝑟 𝛼													(4)	
	
From	(1)	~	(4)	

𝑎! = 𝑟 𝛼 = 𝑟 !
!

 =  
!
! !" !"#!
!
! !!!

 =   ! !
! !

 𝑔 sin𝜃																			(5)	

If		𝑟 >  !
!

  𝐿,		then	𝑎!  >   𝑔 sin𝜃	


