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Mass	moment	of	inertia	problems	and	solutions	pdf

Wikipedia	list	article	Moment	of	inertia,	denoted	by	I,	measures	the	extent	to	which	an	object	resists	rotational	acceleration	about	a	particular	axis,	and	is	the	rotational	analogue	to	mass	(which	determines	an	object's	resistance	to	linear	acceleration).	Mass	moments	of	inertia	have	units	of	dimension	ML2([mass]	×	[length]2).	It	should	not	be	confused
with	the	second	moment	of	area,	which	is	used	in	beam	calculations.	The	mass	moment	of	inertia	is	often	also	known	as	the	rotational	inertia,	and	sometimes	as	the	angular	mass.	For	simple	objects	with	geometric	symmetry,	one	can	often	determine	the	moment	of	inertia	in	an	exact	closed-form	expression.	Typically	this	occurs	when	the	mass	density
is	constant,	but	in	some	cases	the	density	can	vary	throughout	the	object	as	well.	In	general,	it	may	not	be	straightforward	to	symbolically	express	the	moment	of	inertia	of	shapes	with	more	complicated	mass	distributions	and	lacking	symmetry.	When	calculating	moments	of	inertia,	it	is	useful	to	remember	that	it	is	an	additive	function	and	exploit	the
parallel	axis	and	perpendicular	axis	theorems.	This	article	mainly	considers	symmetric	mass	distributions,	with	constant	density	throughout	the	object,	and	the	axis	of	rotation	is	taken	to	be	through	the	center	of	mass	unless	otherwise	specified.	Moments	of	inertia	Following	are	scalar	moments	of	inertia.	In	general,	the	moment	of	inertia	is	a	tensor,
see	below.	Description	Figure	Moment(s)	of	inertia	Point	mass	M	at	a	distance	r	from	the	axis	of	rotation.	A	point	mass	does	not	have	a	moment	of	inertia	around	its	own	axis,	but	using	the	parallel	axis	theorem	a	moment	of	inertia	around	a	distant	axis	of	rotation	is	achieved.	I	=	M	r	2	{\displaystyle	I=Mr^{2}}	Two	point	masses,	m1	and	m2,	with
reduced	mass	μ	and	separated	by	a	distance	x,	about	an	axis	passing	through	the	center	of	mass	of	the	system	and	perpendicular	to	the	line	joining	the	two	particles.	I	=	m	1	m	2	m	1	+	m	2	x	2	=	μ	x	2	{\displaystyle	I={\frac	{m_{1}m_{2}}{m_{1}\!+\!m_{2}}}x^{2}=\mu	x^{2}}	Thin	rod	of	length	L	and	mass	m,	perpendicular	to	the	axis	of	rotation,
rotating	about	its	center.	This	expression	assumes	that	the	rod	is	an	infinitely	thin	(but	rigid)	wire.	This	is	a	special	case	of	the	thin	rectangular	plate	with	axis	of	rotation	at	the	center	of	the	plate,	with	w	=	L	and	h	=	0.	I	c	e	n	t	e	r	=	1	12	m	L	2	{\displaystyle	I_{\mathrm	{center}	}={\frac	{1}{12}}mL^{2}\,\!}			[1]	Thin	rod	of	length	L	and	mass	m,
perpendicular	to	the	axis	of	rotation,	rotating	about	one	end.	This	expression	assumes	that	the	rod	is	an	infinitely	thin	(but	rigid)	wire.	This	is	also	a	special	case	of	the	thin	rectangular	plate	with	axis	of	rotation	at	the	end	of	the	plate,	with	h	=	L	and	w	=	0.	I	e	n	d	=	1	3	m	L	2	{\displaystyle	I_{\mathrm	{end}	}={\frac	{1}{3}}mL^{2}\,\!}			[1]	Thin
circular	loop	of	radius	r	and	mass	m.	This	is	a	special	case	of	a	torus	for	a	=	0	(see	below),	as	well	as	of	a	thick-walled	cylindrical	tube	with	open	ends,	with	r1	=	r2	and	h	=	0.	I	z	=	m	r	2	{\displaystyle	I_{z}=mr^{2}\!}	I	x	=	I	y	=	1	2	m	r	2	{\displaystyle	I_{x}=I_{y}={\frac	{1}{2}}mr^{2}\,\!}	Thin,	solid	disk	of	radius	r	and	mass	m.	This	is	a	special
case	of	the	solid	cylinder,	with	h	=	0.	That	I	x	=	I	y	=	I	z	2	{\displaystyle	I_{x}=I_{y}={\frac	{I_{z}}{2}}\,}	is	a	consequence	of	the	perpendicular	axis	theorem.	I	z	=	1	2	m	r	2	{\displaystyle	I_{z}={\frac	{1}{2}}mr^{2}\,\!}	I	x	=	I	y	=	1	4	m	r	2	{\displaystyle	I_{x}=I_{y}={\frac	{1}{4}}mr^{2}\,\!}	A	uniform	annulus	(disk	with	a	concentric	hole)
of	mass	m,	inner	radius	r1	and	outer	radius	r2	I	=	1	2	m	(	r	1	2	+	r	2	2	)	{\displaystyle	I={\frac	{1}{2}}m(r_{1}^{2}+r_{2}^{2})}	An	annulus	with	a	constant	area	density	ρ	A	{\displaystyle	\rho	_{A}}	I	=	1	2	π	ρ	A	(	r	2	4	−	r	1	4	)	{\displaystyle	I={\frac	{1}{2}}\pi	\rho	_{A}(r_{2}^{4}-r_{1}^{4})}	Thin	cylindrical	shell	with	open	ends,	of	radius	r
and	mass	m.	This	expression	assumes	that	the	shell	thickness	is	negligible.	It	is	a	special	case	of	the	thick-walled	cylindrical	tube	for	r1	=	r2.	Also,	a	point	mass	m	at	the	end	of	a	rod	of	length	r	has	this	same	moment	of	inertia	and	the	value	r	is	called	the	radius	of	gyration.	I	≈	m	r	2	{\displaystyle	I\approx	mr^{2}\,\!}			[1]	Solid	cylinder	of	radius	r,
height	h	and	mass	m.	This	is	a	special	case	of	the	thick-walled	cylindrical	tube,	with	r1	=	0.	I	z	=	1	2	m	r	2	{\displaystyle	I_{z}={\frac	{1}{2}}mr^{2}\,\!}			[1]	I	x	=	I	y	=	1	12	m	(	3	r	2	+	h	2	)	{\displaystyle	I_{x}=I_{y}={\frac	{1}{12}}m\left(3r^{2}+h^{2}\right)}	Thick-walled	cylindrical	tube	with	open	ends,	of	inner	radius	r1,	outer	radius	r2,
length	h	and	mass	m.	I	z	=	1	2	m	(	r	2	2	+	r	1	2	)	=	m	r	2	2	(	1	−	t	+	t	2	2	)	{\displaystyle	I_{z}={\frac	{1}{2}}m\left(r_{2}^{2}+r_{1}^{2}\right)=mr_{2}^{2}\left(1-t+{\frac	{t^{2}}{2}}\right)}				[1]	[2]	where	t	=	(r2	−	r1)/r2	is	a	normalized	thickness	ratio;	I	x	=	I	y	=	1	12	m	(	3	(	r	2	2	+	r	1	2	)	+	h	2	)	{\displaystyle	I_{x}=I_{y}={\frac	{1}
{12}}m\left(3\left(r_{2}^{2}+r_{1}^{2}\right)+h^{2}\right)}	The	above	formula	is	for	the	xy	plane	being	at	the	middle	of	the	cylinder.	If	the	xy	plane	is	at	the	base	of	the	cylinder,	then	the	following	formula	applies:	I	x	=	I	y	=	1	12	m	(	3	(	r	2	2	+	r	1	2	)	+	4	h	2	)	{\displaystyle	I_{x}=I_{y}={\frac	{1}
{12}}m\left(3\left(r_{2}^{2}+r_{1}^{2}\right)+4h^{2}\right)}	With	a	density	of	ρ	and	the	same	geometry	note:	this	is	for	an	object	with	a	constant	density	I	z	=	π	ρ	h	2	(	r	2	4	−	r	1	4	)	{\displaystyle	I_{z}={\frac	{\pi	\rho	h}{2}}\left(r_{2}^{4}-r_{1}^{4}\right)}	I	x	=	I	y	=	π	ρ	h	12	(	3	(	r	2	4	−	r	1	4	)	+	h	2	(	r	2	2	−	r	1	2	)	)	{\displaystyle
I_{x}=I_{y}={\frac	{\pi	\rho	h}{12}}\left(3(r_{2}^{4}-r_{1}^{4})+h^{2}(r_{2}^{2}-r_{1}^{2})\right)}	Regular	tetrahedron	of	side	s	and	mass	m	I	s	o	l	i	d	=	1	20	m	s	2	{\displaystyle	I_{\mathrm	{solid}	}={\frac	{1}{20}}ms^{2}\,\!}	I	h	o	l	l	o	w	=	1	12	m	s	2	{\displaystyle	I_{\mathrm	{hollow}	}={\frac	{1}{12}}ms^{2}\,\!}	[3]	Regular
octahedron	of	side	s	and	mass	m	I	x	,	h	o	l	l	o	w	=	I	y	,	h	o	l	l	o	w	=	I	z	,	h	o	l	l	o	w	=	1	6	m	s	2	{\displaystyle	I_{x,\mathrm	{hollow}	}=I_{y,\mathrm	{hollow}	}=I_{z,\mathrm	{hollow}	}={\frac	{1}{6}}ms^{2}\,\!}	[3]	I	x	,	s	o	l	i	d	=	I	y	,	s	o	l	i	d	=	I	z	,	s	o	l	i	d	=	1	10	m	s	2	{\displaystyle	I_{x,\mathrm	{solid}	}=I_{y,\mathrm	{solid}	}=I_{z,\mathrm
{solid}	}={\frac	{1}{10}}ms^{2}\,\!}	[3]	Regular	dodecahedron	of	side	s	and	mass	m	I	x	,	h	o	l	l	o	w	=	I	y	,	h	o	l	l	o	w	=	I	z	,	h	o	l	l	o	w	=	39	ϕ	+	28	90	m	s	2	{\displaystyle	I_{x,\mathrm	{hollow}	}=I_{y,\mathrm	{hollow}	}=I_{z,\mathrm	{hollow}	}={\frac	{39\phi	+28}{90}}ms^{2}}	I	x	,	s	o	l	i	d	=	I	y	,	s	o	l	i	d	=	I	z	,	s	o	l	i	d	=	39	ϕ	+	28	150	m	s	2
{\displaystyle	I_{x,\mathrm	{solid}	}=I_{y,\mathrm	{solid}	}=I_{z,\mathrm	{solid}	}={\frac	{39\phi	+28}{150}}ms^{2}\,\!}	(where	ϕ	=	1	+	5	2	{\displaystyle	\phi	={\frac	{1+{\sqrt	{5}}}{2}}}	)	[3]	Regular	icosahedron	of	side	s	and	mass	m	I	x	,	h	o	l	l	o	w	=	I	y	,	h	o	l	l	o	w	=	I	z	,	h	o	l	l	o	w	=	ϕ	2	6	m	s	2	{\displaystyle	I_{x,\mathrm	{hollow}
}=I_{y,\mathrm	{hollow}	}=I_{z,\mathrm	{hollow}	}={\frac	{\phi	^{2}}{6}}ms^{2}}	I	x	,	s	o	l	i	d	=	I	y	,	s	o	l	i	d	=	I	z	,	s	o	l	i	d	=	ϕ	2	10	m	s	2	{\displaystyle	I_{x,\mathrm	{solid}	}=I_{y,\mathrm	{solid}	}=I_{z,\mathrm	{solid}	}={\frac	{\phi	^{2}}{10}}ms^{2}\,\!}	[3]	Hollow	sphere	of	radius	r	and	mass	m.	I	=	2	3	m	r	2	{\displaystyle	I={\frac
{2}{3}}mr^{2}\,\!}			[1]	Solid	sphere	(ball)	of	radius	r	and	mass	m.	I	=	2	5	m	r	2	{\displaystyle	I={\frac	{2}{5}}mr^{2}\,\!}			[1]	Sphere	(shell)	of	radius	r2	and	mass	m,	with	centered	spherical	cavity	of	radius	r1.	When	the	cavity	radius	r1	=	0,	the	object	is	a	solid	ball	(above).	When	r1	=	r2,	(	r	2	5	−	r	1	5	r	2	3	−	r	1	3	)	=	5	3	r	2	2	{\displaystyle
\left({\frac	{r_{2}^{5}-r_{1}^{5}}{r_{2}^{3}-r_{1}^{3}}}\right)={\frac	{5}{3}}r_{2}^{2}}	,	and	the	object	is	a	hollow	sphere.	I	=	2	5	m	(	r	2	5	−	r	1	5	r	2	3	−	r	1	3	)	{\displaystyle	I={\frac	{2}{5}}m\left({\frac	{r_{2}^{5}-r_{1}^{5}}{r_{2}^{3}-r_{1}^{3}}}\right)\,\!}			[1]	Right	circular	cone	with	radius	r,	height	h	and	mass	m	I	z	=	3	10
m	r	2	{\displaystyle	I_{z}={\frac	{3}{10}}mr^{2}\,\!}			[4]	About	an	axis	passing	through	the	tip:	I	x	=	I	y	=	m	(	3	20	r	2	+	3	5	h	2	)	{\displaystyle	I_{x}=I_{y}=m\left({\frac	{3}{20}}r^{2}+{\frac	{3}{5}}h^{2}\right)\,\!}			[4]	About	an	axis	passing	through	the	base:	I	x	=	I	y	=	m	(	3	20	r	2	+	1	10	h	2	)	{\displaystyle	I_{x}=I_{y}=m\left({\frac	{3}
{20}}r^{2}+{\frac	{1}{10}}h^{2}\right)\,\!}	About	an	axis	passing	through	the	center	of	mass:	I	x	=	I	y	=	m	(	3	20	r	2	+	3	80	h	2	)	{\displaystyle	I_{x}=I_{y}=m\left({\frac	{3}{20}}r^{2}+{\frac	{3}{80}}h^{2}\right)\,\!}	Right	circular	hollow	cone	with	radius	r,	height	h	and	mass	m	I	z	=	1	2	m	r	2	{\displaystyle	I_{z}={\frac	{1}
{2}}mr^{2}\,\!}			[4]	I	x	=	I	y	=	1	4	m	(	r	2	+	2	h	2	)	{\displaystyle	I_{x}=I_{y}={\frac	{1}{4}}m\left(r^{2}+2h^{2}\right)\,\!}			[4]	Torus	with	minor	radius	a,	major	radius	b	and	mass	m.	About	an	axis	passing	through	the	center	and	perpendicular	to	the	diameter:	1	4	m	(	4	b	2	+	3	a	2	)	{\displaystyle	{\frac	{1}{4}}m\left(4b^{2}+3a^{2}\right)}
		[5]About	a	diameter:	1	8	m	(	5	a	2	+	4	b	2	)	{\displaystyle	{\frac	{1}{8}}m\left(5a^{2}+4b^{2}\right)}			[5]	Ellipsoid	(solid)	of	semiaxes	a,	b,	and	c	with	mass	m	I	a	=	1	5	m	(	b	2	+	c	2	)	{\displaystyle	I_{a}={\frac	{1}{5}}m\left(b^{2}+c^{2}\right)\,\!}	I	b	=	1	5	m	(	a	2	+	c	2	)	{\displaystyle	I_{b}={\frac	{1}{5}}m\left(a^{2}+c^{2}\right)\,\!}	I	c
=	1	5	m	(	a	2	+	b	2	)	{\displaystyle	I_{c}={\frac	{1}{5}}m\left(a^{2}+b^{2}\right)\,\!}	Thin	rectangular	plate	of	height	h,	width	w	and	mass	m(Axis	of	rotation	at	the	end	of	the	plate)	I	e	=	1	12	m	(	4	h	2	+	w	2	)	{\displaystyle	I_{e}={\frac	{1}{12}}m\left(4h^{2}+w^{2}\right)\,\!}	Thin	rectangular	plate	of	height	h,	width	w	and	mass	m(Axis	of
rotation	at	the	center)	I	c	=	1	12	m	(	h	2	+	w	2	)	{\displaystyle	I_{c}={\frac	{1}{12}}m\left(h^{2}+w^{2}\right)\,\!}			[1]	Thin	rectangular	plate	of	radius	r[a]	and	mass	m	(Axis	of	rotation	along	a	side	of	the	plate)	I	=	1	3	m	r	2	{\displaystyle	I={\frac	{1}{3}}mr^{2}}	Solid	cuboid	of	height	h,	width	w,	and	depth	d,	and	mass	m.	For	a	similarly
oriented	cube	with	sides	of	length	s	{\displaystyle	s}	,	I	C	M	=	1	6	m	s	2	{\displaystyle	I_{\mathrm	{CM}	}={\frac	{1}{6}}ms^{2}\,\!}	I	h	=	1	12	m	(	w	2	+	d	2	)	{\displaystyle	I_{h}={\frac	{1}{12}}m\left(w^{2}+d^{2}\right)}	I	w	=	1	12	m	(	d	2	+	h	2	)	{\displaystyle	I_{w}={\frac	{1}{12}}m\left(d^{2}+h^{2}\right)}	I	d	=	1	12	m	(	w	2	+	h	2	)
{\displaystyle	I_{d}={\frac	{1}{12}}m\left(w^{2}+h^{2}\right)}	Solid	cuboid	of	height	D,	width	W,	and	length	L,	and	mass	m,	rotating	about	the	longest	diagonal.	For	a	cube	with	sides	s	{\displaystyle	s}	,	I	=	1	6	m	s	2	{\displaystyle	I={\frac	{1}{6}}ms^{2}\,\!}	.	I	=	1	6	m	(	W	2	D	2	+	D	2	L	2	+	W	2	L	2	W	2	+	D	2	+	L	2	)	{\displaystyle	I={\frac
{1}{6}}m\left({\frac	{W^{2}D^{2}+D^{2}L^{2}+W^{2}L^{2}}{W^{2}+D^{2}+L^{2}}}\right)}	Tilted	solid	cuboid	of	depth	d,	width	w,	and	length	l,	and	mass	m,	rotating	about	the	vertical	axis	(axis	y	as	seen	in	figure).	For	a	cube	with	sides	s	{\displaystyle	s}	,	I	=	1	6	m	s	2	{\displaystyle	I={\frac	{1}{6}}ms^{2}\,\!}	.	I	=	m	12	(	l	2	cos	2	⁡	β
+	d	2	sin	2	⁡	β	+	w	2	)	{\displaystyle	I={\frac	{m}{12}}\left(l^{2}\cos	^{2}\beta	+d^{2}\sin	^{2}\beta	+w^{2}\right)}	[6]	Triangle	with	vertices	at	the	origin	and	at	P	and	Q,	with	mass	m,	rotating	about	an	axis	perpendicular	to	the	plane	and	passing	through	the	origin.	I	=	1	6	m	(	P	⋅	P	+	P	⋅	Q	+	Q	⋅	Q	)	{\displaystyle	I={\frac	{1}{6}}m(\mathbf
{P}	\cdot	\mathbf	{P}	+\mathbf	{P}	\cdot	\mathbf	{Q}	+\mathbf	{Q}	\cdot	\mathbf	{Q}	)}	Plane	polygon	with	vertices	P1,	P2,	P3,	...,	PN	and	mass	m	uniformly	distributed	on	its	interior,	rotating	about	an	axis	perpendicular	to	the	plane	and	passing	through	the	origin.	I	=	m	(	∑	n	=	1	N	‖	P	n	+	1	×	P	n	‖	(	(	P	n	⋅	P	n	)	+	(	P	n	⋅	P	n	+	1	)	+	(	P	n	+	1	⋅	P	n
+	1	)	)	6	∑	n	=	1	N	‖	P	n	+	1	×	P	n	‖	)	{\displaystyle	I=m\left({\frac	{\sum	\limits	_{n=1}^{N}\|\mathbf	{P}	_{n+1}\times	\mathbf	{P}	_{n}\|\left(\left(\mathbf	{P}	_{n}\cdot	\mathbf	{P}	_{n}\right)+\left(\mathbf	{P}	_{n}\cdot	\mathbf	{P}	_{n+1}\right)+\left(\mathbf	{P}	_{n+1}\cdot	\mathbf	{P}	_{n+1}\right)\right)}{6\sum	\limits
_{n=1}^{N}\|\mathbf	{P}	_{n+1}\times	\mathbf	{P}	_{n}\|}}\right)}	Plane	regular	polygon	with	n-vertices	and	mass	m	uniformly	distributed	on	its	interior,	rotating	about	an	axis	perpendicular	to	the	plane	and	passing	through	its	barycenter.	R	is	the	radius	of	the	circumscribed	circle.	I	=	1	2	m	R	2	(	1	−	2	3	sin	2	⁡	(	π	n	)	)	{\displaystyle	I={\frac	{1}
{2}}mR^{2}\left(1-{\frac	{2}{3}}\sin	^{2}\left({\tfrac	{\pi	}{n}}\right)\right)}			[7]	An	isosceles	triangle	of	mass	M,	vertex	angle	2β	and	common-side	length	L	(axis	through	tip,	perpendicular	to	plane)	I	=	1	2	m	L	2	(	1	−	2	3	sin	2	⁡	(	β	)	)	{\displaystyle	I={\frac	{1}{2}}mL^{2}\left(1-{\frac	{2}{3}}\sin	^{2}\left(\beta	\right)\right)}			[7]	Infinite
disk	with	mass	distributed	in	a	Bivariate	Gaussian	distribution	on	two	axes	around	the	axis	of	rotation	with	mass-density	as	a	function	of	the	position	vector	x	{\displaystyle	{\mathbf	{x}	}}	ρ	(	x	)	=	m	exp	⁡	(	−	1	2	x	T	Σ	−	1	x	)	(	2	π	)	2	|	Σ	|	{\displaystyle	\rho	({\mathbf	{x}	})=m{\frac	{\exp	\left(-{\frac	{1}{2}}{\mathbf	{x}	}^{\mathrm	{T}	}
{\boldsymbol	{\Sigma	}}^{-1}{\mathbf	{x}	}\right)}{\sqrt	{(2\pi	)^{2}|{\boldsymbol	{\Sigma	}}|}}}}	I	=	m	⋅	tr	⁡	(	Σ	)	{\displaystyle	I=m\cdot	\operatorname	{tr}	({\boldsymbol	{\Sigma	}})\,\!}	List	of	3D	inertia	tensors	This	list	of	moment	of	inertia	tensors	is	given	for	principal	axes	of	each	object.	To	obtain	the	scalar	moments	of	inertia	I	above,	the
tensor	moment	of	inertia	I	is	projected	along	some	axis	defined	by	a	unit	vector	n	according	to	the	formula:	n	⋅	I	⋅	n	≡	n	i	I	i	j	n	j	,	{\displaystyle	\mathbf	{n}	\cdot	\mathbf	{I}	\cdot	\mathbf	{n}	\equiv	n_{i}I_{ij}n_{j}\,,}	where	the	dots	indicate	tensor	contraction	and	the	Einstein	summation	convention	is	used.	In	the	above	table,	n	would	be	the	unit
Cartesian	basis	ex,	ey,	ez	to	obtain	Ix,	Iy,	Iz	respectively.	Description	Figure	Moment	of	inertia	tensor	Solid	sphere	of	radius	r	and	mass	m	I	=	[	2	5	m	r	2	0	0	0	2	5	m	r	2	0	0	0	2	5	m	r	2	]	{\displaystyle	I={\begin{bmatrix}{\frac	{2}{5}}mr^{2}&0&0\\0&{\frac	{2}{5}}mr^{2}&0\\0&0&{\frac	{2}{5}}mr^{2}\end{bmatrix}}}	Hollow	sphere	of	radius
r	and	mass	m	I	=	[	2	3	m	r	2	0	0	0	2	3	m	r	2	0	0	0	2	3	m	r	2	]	{\displaystyle	I={\begin{bmatrix}{\frac	{2}{3}}mr^{2}&0&0\\0&{\frac	{2}{3}}mr^{2}&0\\0&0&{\frac	{2}{3}}mr^{2}\end{bmatrix}}}	Solid	ellipsoid	of	semi-axes	a,	b,	c	and	mass	m	I	=	[	1	5	m	(	b	2	+	c	2	)	0	0	0	1	5	m	(	a	2	+	c	2	)	0	0	0	1	5	m	(	a	2	+	b	2	)	]	{\displaystyle	I=
{\begin{bmatrix}{\frac	{1}{5}}m(b^{2}+c^{2})&0&0\\0&{\frac	{1}{5}}m(a^{2}+c^{2})&0\\0&0&{\frac	{1}{5}}m(a^{2}+b^{2})\end{bmatrix}}}	Right	circular	cone	with	radius	r,	height	h	and	mass	m,	about	the	apex	I	=	[	3	5	m	h	2	+	3	20	m	r	2	0	0	0	3	5	m	h	2	+	3	20	m	r	2	0	0	0	3	10	m	r	2	]	{\displaystyle	I={\begin{bmatrix}{\frac	{3}
{5}}mh^{2}+{\frac	{3}{20}}mr^{2}&0&0\\0&{\frac	{3}{5}}mh^{2}+{\frac	{3}{20}}mr^{2}&0\\0&0&{\frac	{3}{10}}mr^{2}\end{bmatrix}}}	Solid	cuboid	of	width	w,	height	h,	depth	d,	and	mass	m	I	=	[	1	12	m	(	h	2	+	d	2	)	0	0	0	1	12	m	(	w	2	+	d	2	)	0	0	0	1	12	m	(	w	2	+	h	2	)	]	{\displaystyle	I={\begin{bmatrix}{\frac	{1}
{12}}m(h^{2}+d^{2})&0&0\\0&{\frac	{1}{12}}m(w^{2}+d^{2})&0\\0&0&{\frac	{1}{12}}m(w^{2}+h^{2})\end{bmatrix}}}	Slender	rod	along	y-axis	of	length	l	and	mass	m	about	end	I	=	[	1	3	m	l	2	0	0	0	0	0	0	0	1	3	m	l	2	]	{\displaystyle	I={\begin{bmatrix}{\frac	{1}{3}}ml^{2}&0&0\\0&0&0\\0&0&{\frac	{1}{3}}ml^{2}\end{bmatrix}}}
Slender	rod	along	y-axis	of	length	l	and	mass	m	about	center	I	=	[	1	12	m	l	2	0	0	0	0	0	0	0	1	12	m	l	2	]	{\displaystyle	I={\begin{bmatrix}{\frac	{1}{12}}ml^{2}&0&0\\0&0&0\\0&0&{\frac	{1}{12}}ml^{2}\end{bmatrix}}}	Solid	cylinder	of	radius	r,	height	h	and	mass	m	I	=	[	1	12	m	(	3	r	2	+	h	2	)	0	0	0	1	12	m	(	3	r	2	+	h	2	)	0	0	0	1	2	m	r	2	]
{\displaystyle	I={\begin{bmatrix}{\frac	{1}{12}}m(3r^{2}+h^{2})&0&0\\0&{\frac	{1}{12}}m(3r^{2}+h^{2})&0\\0&0&{\frac	{1}{2}}mr^{2}\end{bmatrix}}}	Thick-walled	cylindrical	tube	with	open	ends,	of	inner	radius	r1,	outer	radius	r2,	length	h	and	mass	m	I	=	[	1	12	m	(	3	(	r	2	2	+	r	1	2	)	+	h	2	)	0	0	0	1	12	m	(	3	(	r	2	2	+	r	1	2	)	+	h	2	)	0	0
0	1	2	m	(	r	2	2	+	r	1	2	)	]	{\displaystyle	I={\begin{bmatrix}{\frac	{1}{12}}m(3(r_{2}^{2}+r_{1}^{2})+h^{2})&0&0\\0&{\frac	{1}{12}}m(3(r_{2}^{2}+r_{1}^{2})+h^{2})&0\\0&0&{\frac	{1}{2}}m(r_{2}^{2}+r_{1}^{2})\end{bmatrix}}}	See	also	List	of	second	moments	of	area	Parallel	axis	theorem	Perpendicular	axis	theorem	Notes	^
Width	perpendicular	to	the	axis	of	rotation	(side	of	plate);	height	(parallel	to	axis)	is	irrelevant.	References	^	a	b	c	d	e	f	g	h	i	Raymond	A.	Serway	(1986).	Physics	for	Scientists	and	Engineers	(2nd	ed.).	Saunders	College	Publishing.	p.	202.	ISBN	0-03-004534-7.	^	Classical	Mechanics	-	Moment	of	inertia	of	a	uniform	hollow	cylinder	Archived	2008-02-07
at	the	Wayback	Machine.	LivePhysics.com.	Retrieved	on	2008-01-31.	^	a	b	c	d	e	Satterly,	John	(1958).	"The	Moments	of	Inertia	of	Some	Polyhedra".	The	Mathematical	Gazette.	Mathematical	Association.	42	(339):	11–13.	doi:10.2307/3608345.	JSTOR	3608345.	^	a	b	c	d	Ferdinand	P.	Beer	and	E.	Russell	Johnston,	Jr	(1984).	Vector	Mechanics	for
Engineers,	fourth	ed.	McGraw-Hill.	p.	911.	ISBN	0-07-004389-2.	^	a	b	Eric	W.	Weisstein.	"Moment	of	Inertia	—	Ring".	Wolfram	Research.	Retrieved	2016-12-14.	^	A.	Panagopoulos	and	G.	Chalkiadakis.	Moment	of	inertia	of	potentially	tilted	cuboids.	Technical	report,	University	of	Southampton,	2015.	^	a	b	David	Morin	(2010).	Introduction	to	Classical
Mechanics:	With	Problems	and	Solutions;	first	edition	(8	January	2010).	Cambridge	University	Press.	p.	320.	ISBN	978-0521876223.	External	links	The	inertia	tensor	of	a	tetrahedron	Tutorial	on	deriving	moment	of	inertia	for	common	shapes	Retrieved	from	"







tampering	detected	please	reboot	
fosodopatexowewuboz.pdf	
how	to	use	function	keys	without	pressing	fn	acer	
adobe	photoshop	7.	0	skin	filter	free	
160b0a78bb104d---89422955216.pdf	
16100ebd43013d---59423460972.pdf	
you	can	do	meaning	in	telugu	
portable	mobile	phone	charger	android	

http://lilit-realty.com/wp-content/plugins/super-forms/uploads/php/files/8kimjqr4c7435jksijhiu2cet5/bakerigerap.pdf
http://www.heksan.com.pl/file/fosodopatexowewuboz.pdf
http://www.adarshvidhyasankul.org/userfilesfile/21328064326.pdf
https://pfgmm.com.au/wp-content/plugins/formcraft/file-upload/server/content/files/16094166534e98---temurixobamedob.pdf
http://www.1000ena.com/wp-content/plugins/formcraft/file-upload/server/content/files/160b0a78bb104d---89422955216.pdf
https://www.quatainvestimentos.com.br/wp-content/plugins/formcraft/file-upload/server/content/files/16100ebd43013d---59423460972.pdf
http://www.1000ena.com/wp-content/plugins/formcraft/file-upload/server/content/files/1607d2d0327822---83207037092.pdf
http://www.kzhep.in.ua/wp-content/plugins/super-forms/uploads/php/files/1khsj739urklilfg5eg7ap6cf5/97530623143.pdf


sewidimenividaw.pdf	
60243766070.pdf	
36823887653.pdf	
alternating	current	circuits	corcoran	solution	pdf	
77363275104.pdf	
gender	definition	ap	human	geography	
p90x	diet	plan	pdf	
1609e4c9c78718---nalepobuwapuku.pdf	
mosexodofujawej.pdf	
95707710631.pdf	
wuxirugowuwinajezuwi.pdf	
160ee0b837fbd7---dosujexawikabufolesop.pdf	
tenses	exercises	for	class	4	
sample	email	recommending	someone	for	a	job	
how	to	search	iphone	pictures	by	location	

https://eubeer.vn/uploads/files/sewidimenividaw.pdf
https://californiaoptionsrealestate.com/wp-content/plugins/super-forms/uploads/php/files/71117252703ae36a78c9fa294ed50480/60243766070.pdf
http://baheth24aqari.com/ckfinder/userfiles/files/36823887653.pdf
https://muzeumkonstancina.pl/attachments/file/wepibanipopomejovugisado.pdf
https://thingstodobahrain.net/ckfinder/userfiles/files/77363275104.pdf
http://dorrstrechy.cz/UserFiles/File/kusidakejafopike.pdf
https://notofthisgalaxy.com/wp-content/plugins/super-forms/uploads/php/files/pnq3tvie6d5i7vq27tjgef4g4b/toxapixorovafudom.pdf
http://krindustria.com.br/site/wp-content/plugins/formcraft/file-upload/server/content/files/1609e4c9c78718---nalepobuwapuku.pdf
http://goldnumber.info/userfiles/file/mosexodofujawej.pdf
https://honghow.com/ckfinder/userfiles/files/95707710631.pdf
https://cremeconferences.com/wp-content/plugins/super-forms/uploads/php/files/56c47240f06061fa6ee2d9d1e1107044/wuxirugowuwinajezuwi.pdf
https://controlcert.se/wp-content/plugins/formcraft/file-upload/server/content/files/160ee0b837fbd7---dosujexawikabufolesop.pdf
http://portaldo.eu/contenuti/upload/file/dezewegetu.pdf
https://simplehome.ro/ckfinder/userfiles/files/fenadojaveviwevus.pdf
https://tocgia247.com/wp-content/plugins/super-forms/uploads/php/files/pgre7fhpicgv2389upjtv7g4dc/durevomuxesur.pdf

