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Work	done	meaning

Work	needs	to	be	done	meaning.	Work	well	done	meaning.	Work	not	done	meaning.	Work	will	be	done	meaning	in	hindi.	Work	has	been	done	meaning	in	urdu.	Work	has	done	meaning	in	hindi.	Work	has	been	done	meaning	in	hindi.	Workout	done	meaning.

(Definition	of	the	work	carried	out	by	the	Cambridge	Advanced	Learner's	Dictionary	&	Thesaurus	Â	©	Cambridge	University	Press)	The	energy	transfer	process	to	an	object	through	force	application	through	the	movement	"Mechanical	work"	redirects	here.	For	other	"work"	uses	in	physics,	see	work	(electric)	and	work	(thermodynamics).	This	article
needs	further	quotations	for	verification.	Please	help	you	improve	this	item	by	adding	quotes	to	reliable	sources.	The	material	not	supplied	can	be	disputed	and	removed.	Find	the	sources:	physics	of	work	â	€	"News	Â	·	Newspapers	Â	·	Books	Â	·	Scholar	Â	·	JStor	(June	2019)	(Learn	as	and	when	to	remove	this	template	message)	Worka	Baseball	Pitcher
does	positive	work	on	the	ball	by	applying	a	force	a	It	moves	on	the	distance	while	in	his	grip.	Common	symbols	WSI	Unit	(J)	Other	foot-pound	units,	Basic	unit	Ergin	SI1	KG	part	of	a	series	of	classic	mechanics	f	=	dt	(mv)	{displaystyle	{textbf	{f}}	=	{frac	{d}	{	DT}}	(M	{textbf	{V}})}	Basic	movement	mechanics	of	uranium	movement	equation	in
physics,	the	work	is	the	energy	transferred	to	or	from	an	object	through	the	application	of	force	along	a	move.	In	its	simplest	form,	it	is	often	represented	as	the	product	of	force	and	movement.	It	is	said	that	a	force	makes	a	positive	job	if	(if	applied)	has	a	component	in	the	direction	of	the	movement	of	the	application	point.	A	force	does	a	negative	job
if	it	has	an	opposite	component	to	the	direction	of	movement	to	the	point	of	application	of	the	force.	For	When	a	ball	is	held	above	the	ground	and	then	dropped,	the	work	done	by	the	gravitational	force	on	the	ball	as	it	falls	is	equal	to	the	weight	of	the	ball	(a	force)	multiplied	by	the	distance	to	the	ground	(a	displacement).	When	the	force	F	is	constant
and	the	angle	between	the	force	and	the	displacement	s	is	Î	̧,	then	the	work	done	is	given	by:	W	=	F	s	cos	â	¡	̧	{\displaystyle	W=Fs\cos	{\theta	}}	Work	is	a	scalar	quantity,[1]	so	it	has	only	magnitude	and	no	direction.	Work	transfers	energy	from	one	place	to	another,	or	form	to	form.	The	YES	work	unit	is	the	joule	(J),	the	same	unit	of	energy.	History
According	to	Jammer,[2]	the	term	work	was	introduced	in	1826	by	the	French	mathematician	Gaspard-Gustave	Coriolis[3]	as	“weight	lifted	across	a	height”,	which	relies	on	the	use	of	early	steam	engines	to	lift	buckets	of	water	from	flooded	ore	mines.	According	to	Rene	Dugas,	French	engineer	and	historian,	it	is	to	Solomon	of	Caux	“that	we	owe	the
term	work	in	the	sense	that	it	is	used	in	mechanics	now.”	[4]	Although	the	work	was	not	formally	used	until	1826,	similar	concepts	existed	before	then.	In	1759,	John	Smeaton	described	a	quantity	he	called	“power”	“to	indicate	the	effort	of	force,	gravitation,	impulse,	or	pressure,	to	produce	motion.”	Smeaton	continues	that	this	amount	can	be
calculated	if	“the	weight	lifted	is	multiplied	by	the	height	at	which	it	can	be	lifted	in	a	given	time”,	making	this	definition	remarkably	similar	to	Coriolis'.	[5]	Unit	The	unit	of	work	YES	is	the	joule	(J),	named	by	the	19th	century	English	physicist	James	Prescott	Joule,	which	is	defined	as	the	work	required	to	exert	a	force	of	a	new	ton	through	a
displacement	of	one	meter.	The	dimensionally	equivalent	newton	meter	(Nâ¢m)	is	sometimes	used	as	a	unit	of	measurement	for	work,	but	this	can	be	confused	with	the	unit	of	measurement	of	torque.	The	use	of	Nrangm	is	discouraged	by	the	SI	authority,	as	it	can	lead	to	confusion	whether	the	quantity	expressed	in	newton	meters	is	a	measure	of
torque,	or	a	measure	of	labor.	[6]	Units	of	work	include	the	newton-meter,	the	ergo,	the	foot-pound,	the	foot-poundal,	the	kilowatt	hour,	the	liter-atmosphere,	and	the	hour	of	power.	Due	to	work	having	the	same	physical	size	as	heat,	occasionally	units	of	measurement	generally	reserved	for	heat	or	energy	content,	such	as	thermal	baths,	BTUs	and
calories,	are	used	as	units	of	measurement.	Work	and	Energy	The	work	W	done	by	a	constant	force	of	magnitude	F	on	a	point	moving	a	displacement	s	in	a	straight	line	in	the	direction	of	the	force	is	the	product	W	=	F	s	.	{\displaystyle	W=Fs.}	For	example,	if	a	force	of	10	newtons	(F	=	10	N)	acts	along	a	point	traveling	2	meters	(s	=	2	m),	then	W	=
Fs	=	(10	N)	(2	m)	=	20	J.	This	is	about	the	work	done	by	lifting	a	1	kg	object	from	the	ground	to	over	a	person’s	head	against	the	force	of	gravity.	The	work	is	doubled	or	lifting	times	the	weight	the	same	distance	or	raising	the	same	weight	twice	the	Work	is	closely	linked	to	energy.	The	principle	of	working	energy	states	that	an	increase	in	kinetic
energy	of	a	rigid	body	is	caused	by	an	equal	amount	of	positive	work	done	on	the	body	by	the	resulting	force	acting	on	it.	On	the	contrary,	a	decrease	in	kinetic	energy	is	caused	by	an	equal	amount	of	negative	work	done	by	the	resulting	force.	So	if	net	work	is	positive,	then	kinetic	energy	of	the	particle	increases	the	amount	of	work.	If	the	net	work
done	is	negative,	then	the	kinetic	energy	of	the	particles	decreases	in	the	amount	of	work.[7]	From	the	second	law	of	Newton,	it	can	be	shown	that	work	on	a	free	body	(without	fields),	rigid	(without	internal	degrees	of	freedom),	is	equal	to	the	variation	of	kinetic	energy	Ek	corresponding	to	the	linear	speed	and	angular	speed	of	that	body,	W	=	Î¢	E	k	.
{\displaystyle	W=\Delta	E_{k}.}	The	work	of	forces	generated	by	a	potential	function	is	known	as	potential	energy	and	forces	are	called	to	be	conservative.	Therefore,	the	work	on	an	object	that	is	simply	moved	to	a	conservative	force	field,	without	change	in	speed	or	rotation,	is	equal	to	less	the	variation	of	the	potential	energy	Ep	of	the	object,	W	=
â¢	Î¢	E	p	.	{\displaystyle	W=-\Delta	E_{p}.}	These	formulas	show	that	work	is	the	energy	associated	with	the	action	of	a	force,	so	work	later	possesses	the	physical	dimensions	and	energy	units.	The	working/energy	principles	discussed	here	are	identical	to	the	principles	of	work/electricity.	Constraint	forces	The	bond	forces	determine	the	shift	of	the
object	into	the	system,	limiting	it	within	a	range.	For	example,	in	the	case	of	a	slope	more	gravity,	the	object	is	attached	to	the	slope	and,	when	connected	to	a	tense	rope,	it	cannot	move	out	to	make	the	rope	“tired”.	It	eliminates	all	movements	in	that	direction,	i.e.	speed	in	the	direction	of	constriction	is	limited	to	0,	so	that	forces	of	constriction	do
not	involve	any	work	on	the	system.	For	a	mechanical	system,[8]	the	forces	of	constriction	eliminate	movement	in	the	directions	that	characterize	the	constriction.	Thus	the	virtual	work	done	by	the	forces	of	constriction	is	zero,	a	result	that	is	true	only	if	the	forces	of	friction	are	excluded[9].	The	fixed	and	frictionless	forces	do	not	perform	any	work	on
the	system,[10]	because	the	angle	between	the	motion	and	the	forces	of	constriction	is	always	90°.[10]	Examples	of	laborless	constraints	are:	rigid	interconnections	between	particles,	movement	of	sliding	on	a	surface	without	friction	and	contact	of	rolling	without	slipping.[11]	For	example,	in	a	pulley	system	like	the	Atwood	machine,	the	internal
forces	on	the	rope	and	the	supporting	pulley	do	not	act	on	the	system.	Therefore,	work	must	be	calculated	only	for	gravitational	forces	acting	on	the	bodies.	Aexample	is	the	centripetal	force	exerted	towards	the	inside	by	a	rope	on	a	uniform	circular	motion	ball,	which	forces	the	sphere	to	a	circular	movement	limiting	the	movement	away	from	the
center	of	the	circle.	This	force	makes	zero	workIt	is	perpendicular	to	the	speed	of	the	ball.	The	magnetic	force	on	a	charge	particle	is	f	=	qv	â-	b,	where	q	is	the	charge,	v	is	the	speed	of	the	particle,	and	b	is	the	magnetic	field.	The	result	of	a	cross-product	is	always	perpendicular	to	both	original	vectors,	then	f	Ã	¢	â	€	¥	v.	The	spot	product	of	two
perpendicular	vectors	is	always	zero,	so	the	work	w	=	f	v	=	0	and	the	magnetic	force	does	not	work.	You	can	change	the	direction	of	the	bike	but	never	the	speed.	Mathematical	calculation	for	moving	objects,	quantity	of	work	/	time	(power)	is	integrated	along	the	trajectory	of	the	point	of	application	of	force.	So,	at	every	moment,	the	speed	of	the
work	carried	out	by	a	force	(measured	in	Joule	/	second,	or	watts)	is	the	scalar	product	of	the	force	(a	carrier)	and	the	speed	of	the	speed	point	speed.	This	scalar	product	of	force	and	speed	is	known	as	instant	power.	As	well	as	the	speeds	can	be	integrated	over	time	to	obtain	a	total	distance,	according	to	the	fundamental	theorem	of	the	calculation,
the	total	work	along	a	path	is	the	same	way	the	integral	time	of	instantaneous	power	applied	along	the	trajectory	of	the	application	point	.	[12]	The	work	is	the	result	of	a	force	on	a	point	that	follows	an	X	curve,	with	a	velocity	V,	at	all	instant.	The	small	amount	of	work	Ãžâ	€	™	W	that	occurs	in	the	arc	of	a	DT	time	instant	is	calculated	as	Ãž	'w	=	f	ds
=	f	vdt	{displaystyle	delta	w	=	mathbf	{f}	cdot	d	mathbf	{s}	=	mathbf	{f}	cdot	mathbf	{v}	dt}	where	the	f	v	is	the	power	on	the	instant	dt.	The	sum	of	these	small	amounts	of	work	along	the	path	of	the	point	produces	the	job,	w	=	Ã	¢	ââ�	"t	1	t	2	f	Ã	¢	vdt	=	Ã	¢	t	1	t	2	f	Ã	¢	dsdtdt	=	Ã	¢	â	¢	â	»Cf	Ã	¢	ds,	{displaystyle	w	=	int	_	{t_	{1}}}	^	{2}	mathbf
{f}	cdot	mathbf	{v}	dt	=	int	_	{t_	{1}	{t_	{1}	{t_	{2}}	mathbf	{f}	cdot	{tfrac	{d	mathbf	{s}	{dt}}}	dt	=	int	_	{c}	mathbf	{f}	cdot	d	mathmathbf	bf	{s},}	Where	there	is	the	X	(T1)	AX	(T2)	trajectory.	This	integral	is	calculated	along	the	particle	trajectory,	and	therefore	it	is	said	to	depend	on	the	path.	If	the	force	is	always	directed	along	this	line,	and
the	magnitude	of	force	is	F,	then	this	integral	is	simplified	in	w	=	Ã	¢	Â	»cf	ds	{displaystyle	w	=	int	_	{c}	f	DS}	where	s	is	moving	along	the	line.	If	f	is	constant,	in	addition	to	being	directed	along	the	line,	then	the	integral	is	simplified	further	in	w	=	Ã	¢	Â	»cf	ds	=	f	Ã	¢	Â»	c	ds	=	f	s	{displaystyle	w	=	INT	_	{C}	F,	DS	=	F	INT	_	{C}	DS	=	FS}	Where	s
is	the	movement	of	the	point	along	the	line.	This	calculation	can	be	generalized	for	a	constant	force	that	is	not	directed	along	the	line,	followed	by	the	particle.	In	this	case	the	dots	product	f	ì§	ds	=	f	so	Ãž	ì§	ds,	where	Ãž	ì§	is	the	angle	between	the	carrier	of	the	force	and	direction	of	movement,	[12]	ie	w	=	Ã	¢	Â	»CF	Ãž	ì§	ì§.	{displaystyle	w	=	int	_	{c}
mathbf	{f}	cdot	d	mathbf	{s}	=	fs	so.}	When	a	force	component	is	perpendicular	to	the	Object	(like	when	a	body	moves	in	a	circular	path	below	central	force),	no	work	is	done,	since	the	cosine	of	90Â°	is	zero.	[7]	Thus,	no	work	can	be	performed	by	gravity	on	a	planet	with	a	circular	orbit	(this	is	ideal,	since	all	orbits	are	slightly	elliptical).	In	addition,
no	work	is	done	on	a	body	that	moves	circularly	at	a	constant	speed	while	being	forced	by	mechanical	force,	such	as	moving	at	a	constant	speed	in	an	ideal	centrifuge	without	friction.	The	work	performed	by	a	variable	force	Calculating	the	work	as	a	“sector	of	the	straight	path	of	force	times”	would	apply	only	in	the	simplest	of	circumstances,	as
indicated	above.	If	the	force	is	changing,	or	if	the	body	is	moving	along	a	curved	path,	possibly	rotating	and	not	necessarily	rigid,	then	only	the	path	of	the	point	of	application	of	the	force	is	relevant	to	the	work	being	done,	and	only	the	component	of	the	force	parallel	to	the	velocity	of	the	point	of	application	is	doing	work.	(positive	work	when	in	the
same	direction,	and	negative	when	in	the	opposite	direction	of	velocity).	This	force	component	can	be	described	by	the	scalar	quantity	called	scalar	tangential	component	(F	cos	(Î),	where	Î	̧	is	the	angle	between	force	and	velocity).	And	then	the	more	general	definition	of	work	can	be	formulated	as	follows:	The	work	of	a	force	is	the	integral	line	of	its
scalar	tangential	component	along	the	path	of	its	point	of	application.	If	the	force	varies	(e.g.	compressing	a	spring)	we	have	to	use	the	calculation	to	find	the	job	done.	If	the	force	is	given	by	F	(x)	(a	function	of	x)	then	the	work	done	by	the	force	along	the	x	axis	from	a	to	b	is:	W	=	âÀ”	a	b	F	(s)	â¢	d	s	{\displaystyle	W=\int	_{a}^{b}\mathbf	{F	(s)	}
\cdot	d\mathbf	{s}	}	}	}	}	}	}	Torque	and	rotation	A	pair	of	forces	results	from	equal	and	opposite	forces	acting	on	two	different	points	of	a	rigid	body.	The	(resulting)	sum	of	these	forces	can	cancel	out,	but	their	effect	on	the	body	is	the	pair	or	pair	T.	The	work	of	the	pair	is	calculated	as	d	W	=	T	â	¢	d	t	,	{\displaystyle	dW=\mathbf	{T}	\cdot
{\boldsymbol	{\omega	}}\,	dt,}	where	the	T	â¢	Ï¤	is	the	power	above	the	instant	Î’t.	The	sum	of	these	small	amounts	of	work	on	the	trajectory	of	the	rigid	body	produces	the	work,	W	=	â¢	t	1	t	2	T	â¢	Ï¤	d	t	.	{\displaystyle	#	_{t_{1}}}^{t_{2}}}\mathbf	{T}	\cdot	{\boldsymbol	{\omega	}}\,dt.}	This	integral	is	calculated	along	the	trajectory	of	the	rigid
body	with	an	angular	velocity	Ï¤	that	varies	with	time,	and	is	said	to	be	the	dependent	path.	If	the	angular	velocity	vector	keeps	a	constant	direction,	then	it	takes	the	form,	Ï¤	â​​	=	Ï​	Ì¤	S	,	{\displaystyle	{\vec	{\omega	}}={\dot	{\phi	}}}\mathbf	{S}	,}	where	Ï​	is	the	rotation	angle	of	the	unit	constant	vector	S.	In	this	case,	the	work	of	the	pair	becomes,
W	=	â¢	t	1	t	2	T	â¢	Ï¤	d	t	=	â¢	t	1	t	2	T	â¢	S	d	Ï​	d	t	=	â¢	C	T	â¢	S	d	Ï​	Ï​	,	{\displaystyle	#	_{t_{1}}}^{t_{2}}}\mathbf	#	}}\,	dt=\int	_{t_{1}}}^{t_{2}}\mathbf	It’s	a	{}	{fs}	{n)}	\}	\	m	mathbf	{s}	\	phi	ital	сis	italic	ã	ã	(t1)	AA	This	integral	depends	on	the	rotational	trajectory	ï	†	(T),	and	is	therefore	path-dependent.	If	torque	t	is	aligned	with	the
angular	speed	vector	so	that,	t	=	ï	"s,	{displaystyle	mathbf	{t}	=	tau	mathbf	{s},}	and	both	the	pair	and	angular	speed	are	Constants,	then	the	work	takes	shape,	[1]	w	=	Â	«t	1	t	2	ï	†	ï	ï	ï	†	ï	ï	ï	ï	ï	†	Î	±	ï	†	ï	†	ï	†	ï	†	Î	±	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	ï	ï	†	ï	†	ï	ï	ï	†	ï	†	ï	ï	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	ï	†	{displaystyle	#	_	{t_	{1}}	{t_	{2}}	tau	{fi}}	dt	=	tau	(pH	_	{2}	-
phi	_	{1}	).}	A	force	of	constant	magnitude	and	perpendicular	to	the	arm	leverages	this	result	can	be	understood	more	simply	considering	the	torque	as	resulting	from	a	constant	magnitude	force	F,	being	applied	perpendicular	to	a	leverage	arm	at	a	distance	R,	as	shown	in	the	figure.	This	force	acts	through	the	distance	along	the	circular	bow	s	=	rï	†,
so	the	work	done	is	w	=	f	s	=	f	r	ï	†.	{DisplayStyle	#	Insert	the	torque	ï	"=	FR,	to	obtain	w	=	f	r	ï	†	=	ï"	ï	†,	{DisplayStyle	W	=	FR	Phi	=	Tau	Phi,}	as	shown	above.	Note	that	only	the	pair	component	in	the	direction	of	the	angular	speed	vector	contributes	to	work.	Work	and	potential	energy	The	scalar	product	of	a	force	f	and	the	speed	V	of	its
application	point	defines	the	power	input	to	a	system	in	a	moment	of	time.	The	integration	of	this	power	on	the	trajectory	of	the	application	point,	C	=	X	(T),	defines	the	working	entry	to	the	system	from	force.	Dependence	of	the	route	Therefore,	the	work	carried	out	by	a	force	F	on	an	object	that	travels	along	a	curve	C	is	given	by	the	integral	line:	W
=	Â	«CF	ÂŽ	DX	=	Â«	T	1	T	2	F	ÂŽ	vdt,	{displaystyle	#	_	{c}	mathbf	{f}	cdot	d	mathbf	{x}	=	int	_	{t_	{1}}	{t_	{2}}	mathbf	{f}	cdot	mathbf	{	V}	DT,}	​​where	DX	(T)	Defines	the	CV	trajectory	is	the	speed	along	this	trajectory.	In	general	this	integral	requires	that	the	path	along	which	the	speed	is	defined,	so	it	is	said	that	the	evaluation	of	work	is	a
dependent	path.	The	derived	time	of	the	integral	for	the	work	produces	the	instantaneous	power,	D	W	D	T	=	P	(T)	=	F	ÂŽ	v.	{DisplayStyle	{frac}	{dw}	{dt}}	=	p	(t)	=	mathbf	{f}	cdot	mathbf	{v}.	Independence	of	the	route	If	the	work	of	an	applied	force	is	independent	of	the	route,	then	the	work	carried	out	by	the	force,	from	the	gradient	theorem,
defines	a	potential	function	that	is	evaluated	at	the	beginning	and	end	of	the	trajectory	of	the	application	point.	This	means	that	there	is	a	potential	function	U	(X),	which	can	be	evaluated	in	the	two	points	X	(T1)	and	X	(T2)	to	obtain	the	work	on	any	trajectory	between	these	two	points.	It	is	tradition	to	define	this	function	with	a	negative	sign	so	that
positive	work	is	a	reduction	in	potential,	ie	W	=	Â	«CF	ÂŽ	DX	=	Â«	X	(T	1)	X	(T	2)	F	Â	Ž	dx	=	u	(x	(t	1))	Â	'u	(x	(t	2)).	{displaystyle	#	_	{C}	mathbf	{f}	cdot	mathrm	{d}	mathbf	{x}	=	int	_	{mathbf	{x}	(t_	{1})}	^	{mathbf	{x}	(	t_	{2})}	mathbf	{f}	cdot	{d}	{d}\mathbf	{x}=U(math	The	U(x	function	is	called	associated	potential	energyThe	applied
force.	It	is	said	that	the	force	derived	from	such	a	potential	function	is	conservative.	Examples	of	forces	that	have	potential	energies	are	gravity	and	spring	forces.	In	this	case,	the	gradient	of	the	work	produces	â	†	"w	=	â	'¡u	=	Â'	(â,	u	â,	x,	â,	u	â,	y,	â,	u	Â	,	Z)	=	f,	{displaystyle	abla	w	=	-abla	u	=	-	left	({frac	{partial}	{partial	x}	{frac}}}	{partial}}}}
{paal	{	f}}	The	power	applied	to	a	body	from	a	strength	field	is	obtained	from	the	gradient	of	work,	or	potential,	in	the	direction	of	body	velocity,	ie	p	(t)	=	â	â	†	"u	ÂŽ	V	=	f	âž	â	=	MGH	along	any	descending	route	in	the	absence	of	other	forces,	the	gravity	translates	into	constant	acceleration	down	of	each	free	moving	object.	Near	the	earth's	surface
the	acceleration	due	to	gravity	is	g	=	9.8	m	bingheâ	'2	and	gravitational	force	on	a	mass	m	object	is	fg	=	mg.	It	is	convenient	to	imagine	this	gravitational	force	concentrated	at	the	center	of	the	item	mass.	If	an	object	with	weight	mg	is	moved	up	or	down	a	vertical	distance	y2	Â	'y1,	work	wmated	on	the	object	is:	w	=	f	g	(y	2	Â'	y	1)	=	f	g	î	"	y	=	mg	î	"y
{displaystyle	w	=	f_	{g}	(y_	{2}	-Y_	{1})	=	f_	{g}	translation:	delta	y}	where	fg	is	weight	(pound	in	imperial	units,	and	Newton	in	unit	yes),	and	î	"y	is	the	height-height	change.	Note	that	the	work	carried	out	by	gravity	depends	only	on	the	vertical	movement	of	the	object.	The	presence	of	friction	does	not	affect	the	work	done	on	the	object	for	its
weight.	Work	for	gravity	in	space	the	strength	of	gravity	exerted	by	a	mass	m	on	another	mass	m	is	given	by	f	=	Â	'gm	mr	3	r,	{displaystyle	mathbf	{f}	=	-	{frac	{gmm}	{R	^	{3}}}	mathbf	{R},}	where	R	is	the	position	carrier	by	m	to	m.	Let	Massa	M	is	moving	at	Velocity	V;	Then	the	work	of	gravity	on	this	mass	as	it	moves	from	position	R	(T1)	AR
(T2)	is	given	by	W	=	Â	'Â	«R	(T	1)	R	(T	2)	GM	MR	3	R	ÂŽ	Dr	=	Â	'Â	«T	1	T	2	GM	MR	3	R	ÂŽ	VDT.	{displaystyle	w	=	-	int	_	{mathbf	{r}}	^	{mathbf	{r}	{{{2})}	{frac	{gmm}	{r	^	{3}}}	mathbf	{r}	{{{{1}}	^	{t_	{2}}	{frac	{gmm}	{r	^	{3	}}}	mathbf	{r}	cdot	mathbf	{v}	dt.}	Note	that	the	position	and	speed	of	mass	m	are	given	by	r	=	rer,	v	=	drdt
=	r	‡	‡	er	+	r	î¸	ì	‡	‡	et,	{displaystyle	mathbf	{r}	translation:	_	{r},	qquad	mathbf	{v}	===	frac	{d	mathbf	{r}}	{dt}}	=	{dot	{r}}	mathbf	{e}	_	{r}	+	r	{dot	{theta}}	mathbf	{e}	_	{t},}	Where	er	and	et	are	directed	radial	units	vectors	compared	to	the	carrier	from	m	am,	and	we	use	the	Made	that	DER	/	DT	=	Î¸	ì	‡	et.	{DisplayStyle	d	mathbf	{}
translation:	{fnh}	mathbf	{}	_	{t}.	Use	simplify	the	formula	for	gravitational	work	a,	W	=	Ã¢Â¢¢	t	1	t	2	G	m	M	r	3	(r	and	r)	Ã¢	(r	Ã¢	e	r	+	r	Ã	Ì§	Ã¢	t	1	t	2	G	m	M	r	3	r	r	r	Ã¢	d	t	=	G	M	m	r	(t	2)	Ã¢¢¢¢¢¢¢¢¢¢¢¢¢	r	(t	1).	{\display	style	W=-\int	_{t_{1}^{t_{2}}}{\frac	{GmM}{r^{3}}}}	(r\mathbf	{e}	_{r})	\cdot	({\dot	{r}}\mathbf	{e}	_{r}+r{\dot
{\theta	}}\mathbf	{e}	_{t})	dt=-\int	_{1}^{t_{2}}}{\frac	{GmM}{r^{3}}}}}r{\dot	{r}}d	t={\frac	{GMm}{r	(t_{2})	}}-{\frac	{GMm}{	r	(t_{1})	}}.}	This	calculation	uses	the	fact	that	d	d	d	t	r	Â”AÂ”	1	=	Â”AÂ”	r	Â”AÂ”	2	r	Ã​Â°	=	Â”AÂ”	r	2	.	{\displaystyle	{\frac	{d}{dt}r^{-1}=-r^{-2}{\dot	{r}}}=-{\frac	{\dot	{r}}}{r^2}}	}	The	function	U	=
“AÂ”	G	M	m	r	,	{\displaystyle	U=-{\frac	{GMm}{r}}}}},}	is	the	potential	gravitational	function,	also	known	as	potential	gravitational	energy.	The	negative	sign	follows	the	convention	that	work	is	obtained	by	a	loss	of	potential	energy.	Work	of	a	spring	Forces	in	springs	mounted	in	parallel	Consider	a	spring	that	exerts	a	horizontal	force	F	=
(Ã¢Â¤Â¤kx,	0,	0)	which	is	proportional	to	its	deflection	in	the	x	direction	regardless	of	the	movement	of	the	body.	The	work	of	this	spring	on	a	body	moving	along	space	with	the	curve	X	(t)	=	(x	(t),	y	(t),	z	(t)),	is	calculated	using	its	velocity,	v	=	(vx,	vy,	vz),	to	get	W	=	Ã¢Â”	0	t	F¢	Â¢	0	t	k	x	v	x	d	t	=	Ã¢	Â¢	1	2	k	x	2	.	{\displaystyle	W=\int
_{0}^{t}\mathbf	{F}	\cdot	\mathbf	{v}	dt=-\int	_{0}^{t}kxv_{x}dt=-{\frac	{1}{2}}kx^{2}.}	For	convenience,	consider	that	contact	with	the	spring	occurs	at	t	=	0,	so	the	integral	of	the	product	of	distance	x	and	velocity	x,	xvxdt,	in	time	t	is	(1/2)	x2.	The	work	is	the	product	of	the	distance	multiplied	by	the	strength	of	the	spring,	which	also
depends	on	the	distance;	hence	the	result	x2.	Work	with	a	gas	W	=	Ã¢ÂÀÂ”	at	b	P	d	V	{\displaystyle	W=\int	_{a}^{b}{P}dV}	Where	P	is	pressure,	V	is	volume,	and	a	and	b	are	initial	and	final	volumes.	Principle	of	Work	Energy	The	principle	of	work	and	kinetic	energy	(also	known	as	the	principle	of	work	energy)	states	that	the	work	performed	by	all
forces	acting	on	a	particle	(the	work	of	the	resulting	force)	is	equal	to	the	change	in	the	kinetic	energy	of	the	particle.[14]	That	is,	the	work	W	done	by	the	resulting	force	on	the	particle.	a	particle	is	equal	to	the	change	in	the	kinetic	energy	of	the	particle	E	k	{\displaystyle	E_{k}	,[1]	W	=	eÂ¢	E	k	=	1	2	m	v	2	Ã¢Â¢¢Â¢	1	2	m	v	1	2	,	{\displaystyle
W=\Delta	E_{k}={\tfrac	{	1}{2}}}}}mv_{2}^{2}-{2}-{\tfrac	{1}	2}}mv_{1}^{2},}	where	v	1	{\displaystyle	v_{1}	and	v	2	{\displaystyle	v_{2}}	are	the	particle	speeds	before	and	after	work,	and	m	is	its	mass.	The	derivation	of	the	principle	of	working	energy	begins	with	the	second	law	of	Newton’s	motion	and	the	resulting	force	on	a	particle.
Calculating	the	scalar	product	of	forces	with	particle	velocity	evaluates	the	instantaneous	power	added	to	the	system.[15]	Constraints	define	the	direction	of	motion	particle	ensuring	that	there	is	no	speed	component	in	the	direction	of	the	force	of	constriction.	This	also	means	thatForces	do	not	add	to	instant	power.	The	integral	time	of	this	scalar
yield	equation	works	from	the	instantaneous	power	and	kinetic	energy	from	the	scalar	product	of	velocity	and	acceleration.	The	fact	that	the	energetic	principle	of	labor	eliminates	the	winning	forces	at	the	basis	of	Lagrangian	mechanics.	[16]	This	section	focuses	on	labor	“the	energy	principle	as	it	applies	to	particle	dynamics.	In	more	general	systems
the	work	can	change	the	potential	energy	of	a	mechanical	device,	the	thermal	energy	in	a	thermal	system	or	the	electric	energy	in	an	electrical	device.	Work	transfers	energy	from	one	place	to	another	or	from	one	form	to	another.	Derivation	for	a	particle	moving	along	a	straight	line	in	case	the	resultant	force	F	is	constant	in	both	magnitude	and
direction,	and	parallel	to	the	velocity	of	the	particle,	the	particle	moves	with	constant	acceleration	at	a	straight	line.	[17]	The	relation	between	the	net	force	and	acceleration	is	given	by	the	equation	f	=	mA	(Newton's	second	law),	and	the	displacement	of	particles	s	can	be	expressed	by	the	equation	s	=	v	2	2	Ã¢	'v	1	2	2	a	{\	displaystyle	s	=	{	frac	{v_
{2}	^	{v_	{2}	{1}}	{2}}	{2A}}}	which	follows	from	v	2	2	=	v	1	2	+	2	as	displaystyle	v_	{2}	^	{2}	=	v_	{1}	^	{2}	+	2AS}	(see	equations	of	motion).	The	work	of	the	net	force	is	calculated	as	the	product	of	its	magnitude	and	the	displacement	of	the	particles.	Substituting	the	above	equations,	we	get:	w	=	f	s	=	mas	=	ma	(V	2	2	Ã'	V	1	2	2	A)	=	MV	2	2
Ã'	MV	1	2	2	=	Ã	"E	K	{\	DisplayStyle	w	=	Fs	=	mas	=	ma	\	left	({v_	{2}	^	{2}-}	{1}	^	{2}}	{2a}}}	destra)	=	{\	frac	{mv_	{2}	^	{2	}}	{2}}	-	{\	frac	{mv_	{1}	{2}}}	{2}}	=	\	delta	{e	_	{\	\	mathrm	{k}}}}	Altro	derivazione:	w	=	f	s	=	mas	=	m	(	v	2	2	Ã​	'V	1	2	2	S)	S	=	1	2	MV	2	2	2	1	2	MV	1	2	=	Ã​	"E	K	{\	DisplayStyle	w	=	fs	=	mas	=	m	\	sinistra	({\
frac	{v_	{2}	^	{2}	-v_	{1}	^	{2}}	{2s}}	\	destra)	s	=	{\	frac	{1}	{2}}	mv_	{2}	^	{2}	-	{\	frac	{1	}	{2}}	mv_	{1}}	{2}	=	\	delta	{e	_	{\	\	mathrm	{k}}}}	Nel	caso	generale	del	movimento	rettilineo,	quando	la	forza	netta	F	non	Ã¨	costante	in	magnitudine,	ma	Ã¨	costante	in	Direzione,	e	parallelo	alla	velocitÃ	della	particella,	il	lavoro	deve	essere
integrato	lungo	il	percorso	della	particella:	w	=	Ã​	Â«T	1	T	2	f	Ã¢
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