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Derivative	of	kinetic	energy	with	respect	to	time	table	worksheet	answers
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Energy	for	Cynamic	Rotational	Energy.	Figure	10.17	shows	an	example	of	a	very	energetic	rotary	body:	an	e	-trico	grinder	driven	by	an	engine.	The	masses	are	all	the	same	so	that	we	can	pull	this	amount	in	front	of	the	sum.	First,	let's	look	at	a	general	strategy	of	problem	solving	for	rotational	energy.	Figure	10.17	The	rotational	power	of	the	mill	is
converted	to	heat,	light,	sound	and	vibration.	The	amount	of	JMJRJ2	tutelajmjrj2	is	the	counterpart	for	mass	in	the	equation	for	cynamic	rotational	energy.	The	wires	can	be	approximate	as	thin	stems	that	rotate	on	one	end	of	an	axis	perpendicular	to	their	length.	If	the	submerged	Hand	has	a	rotation	rate	of	4.0	Rev/s	when	the	engine	is	cut,	which	is
the	rotation	rate	of	Há	©	licos	apã³s	5.0	s	when	resistance	Did	it	take	50,000	J	from	the	system?	The	translational	cynamic	energy	is	kt	=	12mv2	=	12	(1.0kg)	(30.0m/s)	2	=	450.0j.kt	=	12mv2	=	12	(1.0kg)	(30.0m/s)	2	=	450.0j.	Figure	10.20	Inã	Values	Rotational	for	common	forms	of	objects.	Figure	10.18	A	fly	wheel	used	in	cars	(recovery	system	of
cynamic	energy).	The	equation	in	this	form	is	complete	but	strange;	We	need	to	find	a	way	to	generalize	it.	The	following	examples	also	help	you	feel	comfortable	using	these	equations.	The	angular	velocity	ï	ï	ï	‰	°	=	300REV1.00min2ï	€	RAD1	Rev1.00min60.0s	=	31.4Rads.itso	=	300rev1.00min2ï	€	RAD1	Rev1.00min60.0s	=	31.4Rads.	Entering	the
values	given	in	the	equation	for	the	translational	cynamic	energy,	we	get	k	=	12mv2	=	(0.5)	(1000.0kg)	(20.0m/s)	2	=	2.00ã	--105J.k	=	12mv2	=	(0.5)	(1000.0kg)	(20.0m/s)	2	=	2.00ã	--105J.	(b)	Calculate	the	translational	cynamic	energy	of	the	helical	when	it	flies	20.0	riot	bodies	and	more	massive	particle	systems	to	a	greater	distance	from	the	axis	of
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©Ã	gnaremoob	mU	22.01	arugiF	.2jrjmjoproc=I.2jrjmjoproc=I	:2m·Âgk2m·Âgk	ed	sedadinu	moc	,I	aicr©Ãni	ad	otnemom	o	es-amahc	edaditnauq	atsE	.o£Ã§Ãator	ed	oxie	o	as	well	as	in	translational	motion,	and	the	mass	is	the	quantitative	quantitative	Of	linear	inertia	-	that	is,	that	is,	another	object	is	more	enormous,	more	inertia	it	has,	and	greater	is
its	resistance	to	change	in	linear	speed.	Determine	the	system	of	interest.	Solution	The	rotational	kinetic	energy	is	that	we	must	convert	the	angular	velocity	into	radians	per	second	and	calculate	the	moment	of	inertia	before	we	find	K.	We	know	how	to	calculate	this	for	a	body	undergoing	a	translation	movement,	but	what	for	a	rigid	body	in	rotation?
(a)	Calculate	rotational	kinetic	energy	on	the	blades	when	rotating	at	300	rpm.	This	is	explored	on	steering	power	storage	devices,	designed	to	store	large	amounts	of	rotational	kinetic	energy.	If	we	compare	Equation	10.16	to	the	way	we	write	kinetic	energy	at	work	and	kinetic	energy	(12mv2)	(12mv2),	this	suggests	we	have	a	new	rotational	variable
to	add	to	our	list	of	our	relationships	between	rotational	and	translation	variables.	The	mass	of	each	washer	is	20	g.	Thus,	the	total	energy	in	the	bumerangue	is	ktotal	=	kr+kt	=	80.93+450.0	=	530.93j.ktotal	=	kr+kt	=	80.93+450.0	=	530.93J.	For	now,	however,	Figure	10.20	provides	rotational	inertia	values	for	common	object	shapes	around
specified	axles.	Solution	inertia	time:	i	=	112ml2	=	112	(1.0	kg)	(0.7m)	2	=	0.041kg	·	m2i	=	112ml2	=	112	(1.0kg)	(0.7m)	2	=	0.041kg	·	m2.	This	proportion	tells	us	that	most	of	the	kinetic	energy	of	the	helicopter	is	in	its	rotating	blades.	A	nuclear	submarine	propeller	has	a	moment	of	inertia	of	800.0	kg	·	m2800.0kg	·	m2.	The	input	of	ï	ï	ï	̄	and	i	in	the
expression	for	rotational	kinetic	energy	provides	k	=	0.5	(1067kg	·	m2)	(31.4	rad/s)	2	=	5.26	–105j.k	=	0.5	(1067kg	·	m2)	(31.4	rad/s)	2	=	5.26	–105J.	This	may	seem	complicated	because	each	point	in	the	rigid	body	has	a	different	speed.	By	conservation	of	mechanical	energy,	eBefore	=	efinalEBefore	=	efinal,	so	we	have,	afterThe	terms,	as	vy	=
30.0m/s	(sin40	°)	=	19.28m/svy	=	30.0m/s	(sin40	°)	=	19.28m/s,	we	find	we	found	This	system	has	considerable	energy,	part	of	it	in	the	form	of	heat,	light,	sound	and	vibration.	Now,	we	will	apply	the	ideas	of	rotational	kinetic	energy	and	the	moment	of	the	inertia	table	to	feel	the	energy	associated	with	some	rotating	objects.	(Credit:	Zachary	David
Bell,	U.S.	Navy)	Rotational	energy	is	not	a	new	form	of	energy;	Instead,	it	is	the	energy	associated	with	the	rotational	movement,	the	same	as	the	kinetic	energy	in	the	translation	movement.	(b)	If	the	two	closest	washers	to	the	shaft	are	removed,	what	is	the	moment	of	inertia	of	the	remaining	four	washers?	It	is	interesting	to	see	how	the	moment	of
inertia	varies	with	R,	the	distance	to	the	rotation	axis	of	the	mass	particles	in	Equation	10.17.	The	problem	declares	that	it	neglects	air	resistance,	so	we	do	not	need	to	worry	about	energy	loss.	For	a	single	particle	rotating	around	a	fixed	axis,	this	is	straightforward	to	calculate.	Meaning	The	ratio	between	translation	energy	and	rotational	kinetic
energy	is	only	0.380.	In	this	way,	we	can	see	that	an	hollow	cylinder	has	more	rotational	inertia	than	a	solid	cylinder	of	the	same	mass	when	rotating	around	an	axis	by	the	center.	The	total	kinetic	energy	of	the	rigid	rotating	body	is	K=â	a)j12mjvj2=â	a)j12mj(rjÏEj2K=â	a)j12mj(rjÈj)2	and	since	Èj=Ï	J	=	ï	̄	‰	for	all	the	masses,	k	=	12	(âJmjrj2)	ï	‰	2.k
=	12	(âμjmjrj2)	ï	2.	In	the	absence	of	air	resistance,	rotational	kinetic	energy	was	not	a	factor	in	the	solution	to	the	maximum	height.	This	is	a	new	important	term	for	rotational	movement.	The	writing	of	the	problem	provides	all	the	constants	necessary	to	evaluate	the	expressions	for	the	rotational	and	translational	kinetic	energies.	We	can	relate	the
angular	velocity	with	the	magnitude	of	the	translation	speed	using	the	relation	Vt	=	ï	rvt	=	ïr,	where	r	is	the	distance	of	the	particle	of	the	rotation	axis	and	VTVT	is	its	tangential	speed.	Eliminatewhenever	possible	to	simplify	Algebra.	Ealgebra.	velocity:	ÃÂ=(10.0rev/s)(2ÃÂ)=62.83rad/sÃÂ=(10.0rev/s)(2ÃÂ)=62.83rad/s.	The	helicopter	has	a	total
loaded	mass	of	1000	kg.	We	insert	the	result	from	(a)	into	the	expression	for	rotational	kinetic	energy.	However,	because	kinetic	energy	is	given	by	K=12mv2K=12mv2,	and	velocity	is	a	quantity	that	is	different	for	every	point	on	a	rotating	body	about	an	axis,	it	makes	sense	to	find	a	way	to	write	kinetic	energy	in	terms	of	the	variable	ÃÂÃÂ,	which	is
the	same	for	all	points	on	a	rigid	rotating	body.	Any	moving	object	has	kinetic	energy.	The	masses	close	to	the	axis	of	rotation	have	a	very	small	contribution.	Sparks	are	flying,	and	noise	and	vibration	are	generated	as	the	grindstone	does	its	work.	Calculating	Helicopter	Energies	A	typical	small	rescue	helicopter	has	four	blades:	Each	is	4.00	m	long
and	has	a	mass	of	50.0	kg	(Figure	10.21).	For	now,	we	leave	the	expression	in	summation	form,	representing	the	moment	of	inertia	of	a	system	of	point	particles	rotating	about	a	fixed	axis.	It	has	a	mass	of	1.0	kg	and	is	rotating	at	10.0	rev/s.	Significance	In	part	(b),	the	solution	demonstrates	how	energy	conservation	is	an	alternative	method	to	solve	a
problem	that	normally	would	be	solved	using	kinematics.	The	moment	of	inertia	of	one	blade	is	that	of	a	thin	rod	rotated	about	its	end,	listed	in	Figure	10.20.	The	moment	of	inertia	of	the	boomerang	is	given	as	I=112mL2I=112mL2	where	L=0.7mL=0.7m.	Strategy	We	use	the	definition	for	moment	of	inertia	for	a	system	of	particles	and	perform	the
summation	to	evaluate	this	quantity.	(c)	If	the	system	with	six	washers	rotates	at	5	rev/s,	what	is	its	rotational	kinetic	energy?	We	use	conservation	of	mechanical	energy.	In	the	next	section,	we	explore	the	integral	form	of	this	equation,	which	can	be	used	to	calculate	the	moment	of	inertia	of	some	regular-shaped	rigid	bodies.
K=12IÃÂ2=12(0.0035kgÃ·Âm2)(5.0ÃÂ2ÃÂrad/s)2=1.73JK=12IÃÂ2=12(0.0035kgÃ·Âm2)(5.0ÃÂ2ÃÂrad/s)2=1.73J.	Similarly,	the	the	moment	of	inertia	of	a	rigid	body	u	particle	system,	higher	is	its	resistance	to	change	in	angular	velocity	over	a	fixed	axis	of	rotation.	the	total	energy	when	the	boomerang	leaves	the	hand	is
EBefore=12mvx2+12mvy2+12Iω2.Events	of=12mvx2+12mvy2+12Iω2.	I=corpojmjmjmj2=0.02kg)(2×(0.25m)2+2x0.15m)2)=0.0034kgm2I=jm2.	the	units	of	equation	10.16	are	joules	(j).	many	car	manufacturers	are	now	testing	power	storage	devices	from	the	steering	wheel	in	their	cars,	such	as	the	steering	wheel,	u	kinetic	energy	recovery	system,
shown	in	figure	10.18.	the	total	energy	at	maximum	height	is	EFinal=12mvx2+12Iω2+mgh.EFinal=12mvx2+12Iω2+mgh.	EFinal=12mvx2+12Iω2+mgh.EFinal=12mvx2+12Iω2+mgh.
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