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The	law	of	conservation	of	linear	momentum	states	that	within	a	closed	system,	the	total	linear	momentum	remains	constant	unless	acted	upon	by	an	external	force.	This	fundamental	principle	in	physics	implies	that	the	total	momentum	of	all	objects	within	an	isolated	system,	where	no	external	forces	are	at	play,	will	not	change	over	time.	When	two
ice	skaters	push	off	each	other,	thier	combined	momentum	increasess.	The	same	direction.	After	the	collision,	the	velocity	of	car	A	becomes	20	m/s.	Calculate	the	velocity	of	car	B	after	the	collision.	Momentum	of	car	A	(Before	Collision)	=	Mass	of	Car	A	×	velocity	=	1500	kg	×	25	m/s	=	37500	kg.m/s	Momentum	of	car	B	(Before	Collision)	=	Mass	of
Car	B	×	velocity	of	car	B.	=	1000	kg	×	15	m/s	=	15000	kg.m/s	The	total	momentum	of	car	A	and	car	B	(before	the	collision)	=	37500	+	15000	=	52500	kg.m/s.	After	the	collision,	the	velocity	of	car	A	of	mass	1500	kg	becomes	20	m/s.	The	momentum	of	car	A	(after	collision)	=	1500	×	20	=	30000	kg.m/s.	After	the	collision,	suppose	the	velocity	of	car	B
of	mass	1000	kg	becomes	v	m/s.	So,	the	Momentum	of	car	B	(after	collision)	=	1000	×	v	=	1000	v	kg.m/s.	The	total	momentum	of	car	A	and	car	B	(after	collision)	=	30000	+	1000	v.	Now,	according	to	the	law	of	conservation	of	momentum:	Total	momentum	before	collision	=	Total	momentum	after	collision	That	is,	52500	=	30000	+	1000	v	1000	v	=
52500	–	30000	1000	v	=	22500	v	=	22.5	m/s	Thus,	the	velocity	of	car	B	after	the	collision	will	be	22.5	m/s.	The	principle	of	conservation	of	linear	momentum	states	that	if	no	external	force	is	applied	to	a	system,	the	total	momentum	before	the	collision	is	equal	to	the	total	momentum	after	the	collision.	This	can	be	demonstrated	using	two	colliding
objects,	X	and	Y,	of	masses	m1	and	m2,	respectively.	Before	the	collision,	both	objects	move	on	the	same	straight	line	with	velocities	u1	and	u2,	such	that	u1	>	u2.	After	the	collision,	their	velocities	change	to	v1	and	v2	on	the	same	line.	The	collision	occurs	for	a	short	time	interval	t,	during	which	each	object	exerts	a	force	on	the	other.	The	force
experienced	by	A	is	given	as	F2	=	change	in	momentum	/	time	=	(m1v1	-	m2u2)	/	t.	Similarly,	the	force	experienced	by	B	is	F1	=	change	in	momentum	/	time	=	(m2v2	-	m1u1)	/	t.	According	to	Newton's	third	law	of	motion,	F1	=	F2.	Substituting	values,	we	get	(m2v2	-	m1u1)	/	t	=	(m1v1	-	m2u2)	/	t,	which	simplifies	to	(m2v2	-	m1u1)	=	(m1v1	-	m2u2).
This	means	that	the	total	momentum	before	the	collision	is	equal	to	the	total	momentum	after	the	collision	if	no	external	force	acts	on	them.	This	principle	of	conservation	of	linear	momentum	can	be	applied	to	a	situation	where	a	pistol	shoots	a	bullet.	The	recoil	velocity	of	the	pistol	can	be	calculated	using	this	principle.	Given:	mass	of	pistol	=	4.0	kg,
mass	of	bullet	=	0.040	kg,	and	initial	velocity	of	bullet	=	280	m	s-1.	The	momentum	of	the	bullet	is	given	by	mass	of	bullet	*	velocity	of	bullet	=	0.040	*	280	=	11.2	kg	m	s-1.	According	to	the	principle	of	linear	momentum,	the	momentum	of	the	pistol	and	bullet	should	be	equal	and	opposite.	Therefore,	the	momentum	of	the	pistol	is	-momentum	of
bullet.	4.0	*	velocity	of	pistol	=	-	11.2	or,	velocity	of	pistol	=	11.2	/	4.0	or,	velocity	of	pistol	=	-	2.8	ms-1	The	negative	sign	indicates	that	the	direction	of	the	pistol	is	opposite	to	the	direction	of	the	bullet.	The	units	of	mass	and	velocity	are	defined	as	kilograms	(kg)	and	meters	per	second	(m/s),	respectively.	Consequently,	momentum's	SI	unit	is	kg	m/s.
By	using	the	formula	P	=	mass	*	velocity,	we	can	derive	the	dimensional	formula	for	linear	momentum,	which	is	[M1	L1	T-1].	This	formula	indicates	that	the	dimension	of	linear	momentum	is	derived	from	mass	and	distance	divided	by	time.	Linear	Momentum	---------------	Linear	momentum	represents	an	object's	mass	as	well	as	its	magnitude	and
direction	of	motion.	It	is	a	vector	quantity	that	can	be	thought	of	as	"mass	in	motion".	Mathematically,	it	is	equal	to	the	product	of	an	object's	mass	and	velocity.	The	units	for	linear	momentum	are	kg	m/s.	Formula	--------	The	basic	formula	for	momentum	is	P	=	mass	*	velocity.	When	expressed	mathematically,	this	becomes	p	=	m	x	v.	In	physics,	linear
momentum	is	often	represented	by	the	symbol	"p".	It	is	a	crucial	concept	in	understanding	an	object's	motion	and	behavior.	Conservation	of	Momentum	-----------------------	The	principle	of	conservation	of	momentum	states	that	the	total	momentum	of	an	isolated	system	remains	constant.	This	means	that	if	no	external	forces	act	on	the	system,	its	total
momentum	will	not	change.	This	concept	can	be	understood	in	relation	to	Newton's	third	law,	which	states	that	the	forces	between	two	colliding	particles	are	equal	in	magnitude	and	opposite	in	direction.	Example	--------	Two	balls,	A	and	B,	collide	with	each	other.	Suppose	ball	A	has	an	initial	velocity	of	5	m/s	and	a	mass	of	20	kg,	while	ball	B	is
stationary	with	a	mass	of	15	kg.	After	the	collision,	both	balls	travel	in	the	same	direction	as	ball	A	at	a	combined	momentum	of	100	kg	m/s.	paraphrased	text	here	momentum	refers	to	the	quantity	of	motion	of	a	moving	body,	measured	as	the	product	of	its	mass	and	velocity.	It	has	both	magnitude	and	direction,	making	it	a	vector	quantity.	Momentum
is	the	product	of	an	object's	mass	and	its	velocity.	This	concept	describes	the	relationship	between	speed,	mass,	and	direction.	It	also	explains	how	forces	affect	objects	and	how	to	calculate	the	force	required	to	stop	them.	Momentum	can	be	categorized	into	three	types:	angular	momentum,	linear	momentum,	and	conceptual	momentum.	While	kinetic
energy	is	related	to	momentum,	they	are	distinct	concepts.	The	derivative	of	kinetic	energy	with	respect	to	velocity	produces	a	vector	quantity	called	momentum.	This	difference	between	momentum	and	velocity	is	crucial	in	physics.	Momentum	conservation	applies	to	closed	systems,	but	external	forces	alter	velocity.	In	real-life	scenarios,	like
stopping	a	moving	object	or	understanding	the	force	needed	to	accelerate	it,	momentum	plays	a	vital	role.	The	concept	of	momentum	was	introduced	by	Descartes	before	Newton's	laws	of	motion.	Understanding	momentum	helps	grasp	Newton's	third	law	and	how	objects	interact	during	collisions.	paraphrased	text	here	paraphrased	text	here
###ENDARTICLEMechanical	longitudinal	waves	are	also	known	as	compressional	or	compression	waves,	which	produce	compression	and	rarefaction.	Mechanics,	Optics,	Electromagnetism,	Relativity,	Acoustic,	Thermodynamics,	Motion	In	Physics,	Force,	and	five	main	branches	of	physics	include	Classical	mechanics,	Statistical	mechanics	and
Thermodynamics,	Electronics	and	Electromagnetism,	The	Relativity	theory,	and	Quantum	mechanics.	Physics	is	often	referred	to	as	the	fundamental	science	because	it	governs	all	natural	sciences	like	chemistry,	astronomy,	geology,	and	biology	through	its	laws.	Chemistry,	on	the	other	hand,	is	called	the	central	science	due	to	its	role	in	linking
physical	sciences.	The	easiest	definition	of	physics	is:	"a	branch	of	science	that	deals	with	the	study	of	matter,	energy,	and	the	relationship	between	them."	Angle	of	repose	is	defined	as	the	minimum	angle	an	inclined	plane	makes	with	the	horizontal	when	a	body	placed	on	it	just	begins	to	slide	down.	For	instance,	if	you	place	a	ball	on	an	inclined
surface	at	a	certain	angle,	it	will	start	sliding	down	as	soon	as	the	angle	exceeds	the	critical	threshold.	Angular	dispersion	refers	to	the	difference	in	deviation	between	extreme	colors.	The	dispersive	power	of	a	prism's	material	is	defined	as	the	ratio	of	angular	dispersion	for	any	two	wavelengths	to	the	deviation	of	mean	wavelength.	Emergence	angle
is	the	angle	made	by	the	emergent	ray	with	the	normal	of	the	surface,	while	Angle	of	Deviation	is	the	angle	between	the	incident	ray	and	the	emergent	ray.	Acceleration	is	the	change	in	velocity	per	second	and	is	measured	in	m/s^2.	The	relationship	between	acceleration,	velocity	change,	and	time	taken	for	the	change	can	be	calculated	using	the
formula:	acceleration	=	(change	in	velocity)	/	time	taken.	Light	absorption	occurs	when	light	is	absorbed	and	converted	into	energy,	while	reflection	happens	when	light	bounces	back	upon	striking	a	medium	at	an	angle.	Nuclear	energy	protects	air	quality	by	producing	massive	amounts	of	carbon-free	electricity,	powering	communities	in	28	U.S.
states,	and	contributing	to	various	non-electric	applications.	Infrasound	refers	to	acoustic	oscillations	with	frequencies	below	the	lowest	audible	frequency.	A	medium	is	a	substance	or	material	that	can	carry	a	wave,	allowing	it	to	propagate	from	its	source	to	other	locations.	A	conductor	is	a	substance	or	material	that	allows	electricity	to	flow	through
it,	typically	due	to	the	movement	of	electrical	charge	carriers	such	as	electrons	or	ions.	Reflection	and	refraction	are	processes	related	to	light	passing	through	different	mediums.	Reflection	occurs	when	light	bounces	back	upon	striking	a	medium	at	an	angle,	while	refraction	happens	when	light	shifts	direction	as	it	passes	from	one	medium	to
another.	The	electrical	signal	that	travels	down	an	axon	is	called	a	nerve	impulse,	which	enables	synapses,	signals,	and	heartbeats	to	occur	due	to	the	electricity	produced	by	our	bodies.	Impulse	is	a	force	applied	over	a	short	period	of	time,	producing	an	equivalent	vector	change	in	an	object's	linear	momentum.	Engineering	is	the	application	of
science	and	mathematics	to	solve	problems,	with	engineers	figuring	out	how	things	work	and	finding	practical	solutions.	The	least	count	of	an	instrument	refers	to	the	smallest	measurement	that	can	be	taken	accurately	with	it,	calculated	as:	Least	count	=	Smallest	reading	on	main	scale	/	Number	of	divisions	on	Vernier	scale.	Rectification	is	the
process	of	converting	alternating	current	(AC)	into	direct	current	(DC),	typically	achieved	using	a	diode	that	allows	current	flow	in	one	direction	but	not	the	opposite.	A	lever	is	a	simple	machine	consisting	of	a	rigid	bar	or	beam	that	pivots	around	a	fixed	point,	with	different	types	including	first	class,	second	class,	and	third	class	levers.	Levers	are
used	to	amplify	forces	or	motion,	often	used	in	everyday	objects	like	scissors,	seesaws,	and	crowbars.	Joule	(J)	is	the	basic	unit	of	energy,	representing	the	energy	expended	when	a	force	of	1	Newton	acts	over	a	distance	of	1	meter.In	physics,	there	are	seven	fundamental	units	that	form	the	basis	of	the	International	System	of	Units	(SI).	These	units
are	defined	in	terms	of	the	meter,	kilogram,	and	second.	Understanding	these	units	is	crucial	for	expressing	physical	quantities	accurately.	Conservation	refers	to	a	principle	where	a	quantity	remains	constant	over	time.	In	mechanics,	examples	of	conserved	quantities	include	energy,	momentum,	and	angular	momentum.	The	concept	of	compression
and	rarefaction	in	waves	is	also	important,	with	particles	being	closest	together	during	compression	and	furthest	apart	during	rarefaction.	Physics	has	five	main	branches:	mechanics,	heat	and	thermodynamics,	theory	of	relativity,	electromagnetism,	and	quantum	mechanics.	Each	branch	deals	with	distinct	aspects	of	the	natural	world,	from	the
motion	of	objects	to	the	behavior	of	light	and	energy.	Physics	is	often	referred	to	as	"the	fundamental	science"	due	to	its	role	in	governing	laws	that	constrain	other	scientific	fields	like	chemistry,	astronomy,	geology,	and	biology.	Chemistry,	for	instance,	can	be	seen	as	the	"central	science"	because	it	bridges	the	physical	sciences	with	chemical
reactions	and	processes.	The	easiest	definition	of	physics	might	be:	"Physics	is	a	branch	of	science	that	studies	matter	and	energy."	However,	this	definition	oversimplifies	the	complex	nature	of	the	subject.	Angular	dispersion	refers	to	the	difference	in	deviation	between	colors	when	passing	through	a	prism.	Calculating	angular	dispersion	involves
measuring	the	dispersive	power	of	materials,	which	can	be	done	by	approximating	angles	using	trigonometric	functions.	In	physics,	acceleration	is	defined	as	the	change	in	velocity	over	time,	measured	in	meters	per	second	squared	(m/s^2).	This	concept	underlies	many	physical	phenomena,	from	light	absorption	to	nuclear	energy	production.
Nuclear	energy	harnesses	the	power	stored	within	an	atom's	nucleus.	Infrasound	refers	to	acoustic	oscillations	with	frequencies	below	a	certain	threshold.	The	wave	medium,	which	carries	and	transports	waves,	is	distinct	from	the	wave	itself	but	plays	a	crucial	role	in	wave	propagation.	Conductors	enable	the	flow	of	electricity	by	allowing	charge
carriers	to	move	freely	between	atoms.	Reflection	occurs	when	light	bounces	back	from	a	surface	on	a	plane,	whereas	refraction	involves	the	bending	of	light	as	it	passes	through	a	medium.	Engineering	applies	scientific	and	mathematical	principles	to	develop	solutions	for	real-world	problems.	It	bridges	the	gap	between	scientific	discovery	and
practical	application.	The	least	count	of	an	instrument	represents	the	smallest	measurement	that	can	be	taken	accurately	with	it.	The	smallest	measurement	on	the	main	scale	of	Vernier	callipers	is	1mm,	with	10	divisions	on	the	Vernier	scale.	This	indicates	that	the	least	count	for	Vernier	callipers	is	0.1mm.	Rectification	refers	to	the	conversion	of
alternating	current	(AC)	to	direct	current	(DC),	achieved	by	a	diode	allowing	current	flow	in	one	direction	but	not	the	opposite.	A	rectifier	is	used	to	convert	AC	signals	into	DC	signals,	which	are	essential	for	various	applications.	A	first-class	lever	has	its	fulcrum	in	the	middle	of	the	effort	and	the	load,	while	a	second-class	lever	has	its	load	between
the	fulcrum	and	the	effort.	The	third	class	lever	has	its	effort	between	the	fulcrum	and	the	load.	A	lever	is	used	to	amplify	force	or	change	its	direction.	Joule	(J)	is	the	basic	unit	of	energy	in	the	metric	system,	defined	by	the	meter,	kilogram,	and	second.	It	represents	the	amount	of	energy	transferred	per	second.	The	seven	SI	units	in	physics	are	Joule,
Newton,	Pascal,	Kelvin,	Ampere,	Mole,	and	Candela.	Impulse	is	a	measure	of	the	effect	of	a	net	force	on	an	object	over	time,	calculated	as	the	product	of	average	net	force	and	duration.	Momentum	is	defined	as	the	resistance	to	stopping	an	object,	related	to	its	mass	and	velocity.	The	impulse-momentum	theory	states	that	the	change	in	momentum
equals	the	impulse	applied	to	an	object,	represented	by	the	equation	J	=	Δp.	This	concept	applies	to	collisions	within	isolated	systems	but	not	to	external	forces.	Impulse	momentum	theory	is	used	in	various	applications,	including	rocket	propulsion,	tennis,	golf,	and	daily	activities.	It	helps	analyze	the	effects	of	force	on	objects	over	time.	Linear
momentum	is	a	measure	of	an	object's	motion,	dependent	on	its	mass	and	velocity.	The	product	of	mass	and	velocity	determines	linear	momentum,	which	affects	the	perceived	impact	of	moving	objects.	The	formula	for	linear	momentum	is	P	=	m	*	v,	where	P	is	the	momentum,	m	is	the	mass	of	the	object,	and	v	is	its	velocity.	The	principle	of
conservation	of	momentum	states	that	if	no	external	force	acts	on	a	system,	the	total	momentum	remains	constant.	In	an	isolated	system,	the	vector	sum	of	the	two	colliding	objects	remains	constant	after	the	collision.	Let's	consider	two	colliding	objects,	X	and	Y,	with	masses	m1	and	m2,	respectively.	The	momentum	of	each	object	is	conserved	during
the	collision.	Suppose	both	objects	move	on	the	same	straight	line	before	the	collision,	as	shown	in	the	figure.	After	the	collision,	their	velocities	change	to	v1	and	v2	on	the	same	line.	The	force	experienced	by	A	is	given	as	F2	=	(m1v1	-	m2u2)	/	t,	while	the	force	experienced	by	B	is	F1	=	(m2v2	-	m1u1)	/	t.	According	to	Newton's	third	law	of	motion,
the	forces	are	equal	and	opposite:	F1	=	F2.	This	means	that	the	total	momentum	before	the	collision	is	equal	to	the	total	momentum	after	the	collision	if	no	external	force	acts	on	them.	Hence,	it	proves	the	principle	of	conservation	of	linear	momentum.	Now,	let's	consider	a	real-life	example.	A	pistol	with	a	mass	of	4.0	kg	shoots	a	bullet	with	a	mass	of
0.040	kg	at	a	speed	of	280	m	s-1.	The	total	momentum	of	the	system	was	0	before	the	bullet	was	fired.	We	can	calculate	the	recoil	velocity	of	the	pistol	using	the	formula	P	=	m	*	v,	where	P	is	the	momentum	and	m	is	the	mass.	Since	the	momentum	of	the	pistol	and	bullet	should	be	equal	and	opposite,	we	have:	4.0	*	velocity	of	pistol	=	-11.2	Solving	for
the	velocity	of	the	pistol,	we	get:	velocity	of	pistol	=	-11.2	/	4.0	=	-2.8	m	s-1	The	negative	sign	indicates	that	the	direction	of	the	pistol	is	opposite	to	the	direction	of	the	bullet.	In	conclusion,	linear	momentum	is	a	vector	quantity	that	has	the	same	direction	as	velocity.	The	formula	P	=	m	*	v	represents	this	relationship,	and	the	principle	of	conservation
of	momentum	states	that	the	total	momentum	remains	constant	if	no	external	force	acts	on	a	system.	The	kinetic	energy	is	converted	into	heat	energy	or	potential	energy,	and	this	process	can	be	observed	in	a	simple	example	like	a	balloon.	When	a	balloon	is	inflated	with	gas	particles	moving	rapidly,	these	particles	collide	with	each	other	and	the
walls	of	the	balloon.	Although	individual	particles	may	gain	or	lose	momentum	as	they	collide,	the	total	momentum	of	the	system	remains	constant	due	to	the	conservation	of	momentum	principle.	If	external	energy	is	added	to	the	balloon	by	heating	it,	the	particles	will	move	faster,	resulting	in	increased	kinetic	energy.	This	increase	in	velocity	leads	to
a	greater	force	exerted	on	the	walls	of	the	balloon,	causing	it	to	expand.	The	law	of	conservation	of	momentum	ensures	that	the	total	momentum	remains	constant,	even	when	external	forces	are	applied.	In	space	travel,	rockets	utilize	the	principle	of	conservation	of	momentum	to	propel	themselves	forward.	By	ejecting	matter	at	high	speeds,	the
rocket	achieves	a	net	momentum	in	the	opposite	direction,	allowing	it	to	move	through	space	without	any	external	medium	to	exert	a	force	on	it.	The	law	of	conservation	of	momentum	states	that	the	total	momentum	of	two	or	more	bodies	acting	upon	each	other	remains	constant	unless	an	external	force	is	applied.	This	principle	is	based	on	Newton's
third	law	of	motion,	which	states	that	every	force	has	a	reciprocating	equal	and	opposite	force.	For	instance,	when	you	feel	thrust	during	rocket	launch,	it's	a	real-life	demonstration	of	the	conservation	of	momentum.	Mathematically,	this	can	be	represented	as	m1u1	+	m2u2	=	m1v1	+	m2v2,	where	m1	and	m2	are	masses,	u1	and	u2	are	initial
velocities,	and	v1	and	v2	are	final	velocities.	Friction	also	affects	momentum,	causing	it	to	decrease.	The	principle	of	conservation	of	linear	momentum	states	that	the	vector	sum	of	the	linear	momentum	of	each	body	remains	constant	if	no	external	forces	act	on	a	system	of	two	colliding	objects.	For	example,	when	a	bullet	is	fired	from	a	cannon,	its
momentum	increases,	while	the	cannon	acquires	an	equal	but	oppositely	directed	momentum.	Similarly,	when	a	passenger	jumps	from	a	boat	to	the	bank,	the	boat	pushes	back	with	an	equal	and	opposite	momentum.	The	linear	momentum	of	a	particle	is	defined	as	the	product	of	its	mass	and	velocity.	The	conservation	of	momentum	of	a	particle	is	a
property	exhibited	by	any	particle	where	the	total	amount	of	momentum	never	changes.	The	principle	of	conservation	of	linear	momentum	states	that	when	two	objects	collide	in	an	isolated	system,	their	total	momentum	before	and	after	the	collision	remains	equal.	This	means	that	if	no	external	force	is	acting	on	a	system,	its	net	momentum	gets
conserved.	The	equation	for	conservation	of	linear	momentum	can	be	expressed	as:	(Mv	-	mv)	=	(M+m)VFinal,	where	M	and	m	are	the	masses	of	the	two	objects,	v	is	their	initial	velocity,	and	VFinal	is	their	final	velocity	after	collision.	This	concept	has	various	applications	in	physics,	including	the	launching	of	rockets	and	motorboats.	The	unit	of
momentum	in	the	S.I	system	is	kgm/s	or	simply	Newton	Second(Ns).	According	to	Newton’s	second	law	of	motion,	force	is	a	product	of	mass	and	acceleration.	When	a	force	is	applied	to	an	object,	it	produces	a	change	in	its	velocity,	leading	to	a	change	in	its	linear	momentum.	The	rate	of	change	of	total	Momentum	remains	constant,	meaning	the
quantity	is	constant,	regardless	of	the	system's	characteristics	or	interactions.	This	principle,	known	as	Conservation	of	Linear	Momentum,	explains	that	the	total	Momentum	of	an	isolated	system	will	remain	unchanged	if	no	external	forces	act	upon	it.	Consider	two	balls	colliding	on	a	frictionless	billiard	table.	The	Momentum	of	Conservation	principle
can	help	draw	conclusions	about	these	events.	In	this	context,	applying	the	Principle	of	Conservation	of	Linear	Momentum	requires	considering	the	objects	within	the	system	and	identifying	internal	and	external	forces.	The	Ice	Skaters	example	illustrates	how	this	principle	applies	in	real-life	situations.	When	two	skaters	push	off	against	each	other,
their	initial	Momentum	equals	their	final	Momentum.	By	analyzing	the	velocities	and	masses	of	these	skaters,	we	can	determine	the	recoil	Velocity	of	the	man.	The	dimensional	formula	for	Linear	Momentum	is	Mass	*	Velocity.	This	is	derived	from	the	formulas	for	Mass	and	Velocity:	(M	L^0	T^0)	and	(M^0	L^1	T^-1),	respectively.	When	combined,
they	yield	a	dimension	of	(M^1	L^1	T^-1).	Conservation	of	Linear	Momentum	also	applies	to	subatomic	particles,	even	though	their	properties	are	invisible	and	difficult	to	measure	directly.	In	laboratory	experiments,	researchers	use	giant	machines	to	hurl	these	particles	at	each	other,	causing	collisions	that	can	be	analyzed	using	this	principle.
Furthermore,	the	Conservation	of	Momentum	principle	has	numerous	practical	applications	in	various	fields	of	physics	and	engineering.	It	helps	explain	phenomena	such	as	rocket	launches	and	motorboat	propulsion,	where	conservation	of	linear	momentum	governs	the	motion	of	interacting	objects.	The	principle	of	conservation	of	linear	momentum
states	that	an	isolated	system	remains	constant	if	no	external	forces	act	upon	it,	meaning	the	total	momentum	before	an	event	must	equal	the	total	momentum	after	that	event.	This	fundamental	concept	in	physics,	derived	from	Newton's	laws	of	motion,	applies	to	a	wide	range	of	physical	phenomena.	The	law	of	conservation	of	momentum	states	that
the	total	linear	momentum	of	a	closed	system	remains	constant	over	time	when	no	external	forces	act	upon	it.	The	law	is	applicable	to	systems	in	uniform	motion	and	can	be	extended	to	include	rotating	bodies	by	considering	their	angular	momentum.	For	two	objects,	the	law	can	be	expressed	as:	\({m_A}{v_A}	+	{m_B}{v_B}	=	{m_A}{u_A}	+	{m_B}
{u_B}\)	where	\({m_A}\)	and	\({m_B}\)	are	the	masses	of	the	two	bodies,	\({v_A}\)	and	\({v_B}\)	are	their	final	velocities	after	collision,	and	\({u_A}\)	and	\({u_B}\)	are	their	initial	velocities	before	the	collision.	This	formula	can	be	extended	to	multiple	bodies	by	adding	up	the	masses	and	velocities	of	all	the	objects	in	the	system.	The	formula	for	the
final	velocity	of	car	B	is	v_B	=	(m_A	*	u_A	+	m_B	*	u_B	-	m_A	*	v_A)	/	m_B	v_B	=	(1500	*	30	+	1000	*	10	-	1500	*	15)	/	1000	v_B	=	32.5	m	s^-1	The	force	exerted	by	X	on	Y	is	F_XY	=	50	N	towards	the	north.	According	to	Newton's	third	law,	the	force	exerted	by	Y	on	X	is	F_YX	=	-50	N	towards	the	south.	Conservation	of	momentum	is	applicable	when
there	is	no	net	external	unbalanced	force	acting	on	a	system,	and	the	mutual	interactions	of	the	bodies	in	the	system	are	due	to	the	action	and	reaction	of	the	bodies	within	the	system.	The	recoiling	of	a	gun	is	the	best	example	of	conservation	of	momentum.	When	the	bullet	is	shot	in	the	forward	direction,	the	gun	recoils	in	the	backward	direction	due
to	conservation	of	momentum.	The	linear	momentum	of	an	object	is	defined	as	the	product	of	its	mass	and	velocity.	This	concept	is	crucial	in	understanding	how	objects	move	and	interact	with	each	other.	The	formula	for	momentum	is	P	=	m	×	v,	where	P	is	the	momentum,	m	is	the	mass,	and	v	is	the	velocity.	When	a	pistol	shoots	a	bullet,	the
momentum	of	the	bullet	is	equal	to	its	mass	multiplied	by	its	velocity.	Similarly,	the	momentum	of	the	pistol	is	also	equal	to	its	mass	multiplied	by	its	velocity.	Since	the	total	momentum	of	the	system	was	zero	before	the	bullet	was	fired,	the	momentum	of	the	bullet	and	pistol	must	be	equal	in	magnitude	but	opposite	in	direction.	Using	this	principle,
we	can	calculate	the	velocity	of	the	pistol	after	firing	a	0.040	kg	bullet	at	a	speed	of	280	m/s.	The	momentum	of	the	bullet	is	11.2	kg	m/s,	and	since	the	momentum	of	the	pistol	is	equal	to	-11.2,	we	can	find	the	velocity	of	the	pistol	by	dividing	the	negative	momentum	by	the	mass	of	the	pistol	(4.0	kg).	momentum	is	a	vector	quantity	that	describes	the
amount	of	motion	of	an	object,	and	it	is	a	fundamental	concept	in	physics.	It	is	related	to	the	mass	and	velocity	of	an	object,	with	momentum	being	equal	to	the	product	of	these	two	quantities:	p	=	m	v	.	This	means	that	if	you	double	the	mass	of	an	object	or	double	its	velocity,	its	momentum	will	also	double.	The	unit	of	momentum	is	typically	measured
in	kilogram	meters	per	second	(kg⋅m/s)	in	the	International	System	of	Units	(SI),	and	it	can	be	expressed	in	other	units	such	as	gram	centimeters	per	second	(g⋅cm/s)	in	the	centimeter-gram-second	system.	Newton's	second	law	is	unchanged	in	both	reference	frames	because	the	change	of	reference	frame	does	not	affect	the	force	acting	on	an	object.
For	example,	a	head-on	elastic	collision	between	two	bodies	can	be	represented	by	velocities	in	one	dimension,	along	a	line	passing	through	the	bodies.	If	the	velocities	are	vA1	and	vB1	before	the	collision	and	vA2	and	vB2	after,	the	equations	expressing	conservation	of	momentum	and	kinetic	energy	are:	m	A	v	A	1	+	m	B	v	B	1	=	m	A	v	A	2	+	m	B	v	B
2	1	2	m	A	v	A	1	2	+	1	2	m	B	v	B	1	2	=	1	2	m	A	v	A	2	2	+	1	2	m	B	v	B	2	2	.	{\displaystyle	{\begin{aligned}m_{A}v_{A1}+m_{B}v_{B1}&=m_{A}v_{A2}+m_{B}v_{B2}\\{\tfrac	{1}{2}}m_{A}v_{A1}^{2}+{\tfrac	{1}{2}}m_{B}v_{B1}^{2}&={\tfrac	{1}{2}}m_{A}v_{A2}^{2}+{\tfrac	{1}{2}}m_{B}v_{B2}^{2}\,.\end{aligned}}}	A	change	of
reference	frame	can	simplify	analysis	of	a	collision.	For	example,	suppose	there	are	two	bodies	of	equal	mass	m,	one	stationary	and	one	approaching	the	other	at	a	speed	v	(as	in	the	figure).	The	center	of	mass	is	moving	at	speed	⁠v/2⁠	and	both	bodies	are	moving	towards	it	at	speed	⁠v/2⁠.	Because	of	the	symmetry,	after	the	collision	both	must	be	moving
away	from	the	center	of	mass	at	the	same	speed.	Adding	the	speed	of	the	center	of	mass	to	both,	we	find	that	the	body	that	was	moving	is	now	stopped	and	the	other	is	moving	away	at	speed	v.	The	bodies	have	exchanged	their	velocities.	Regardless	of	the	velocities	of	the	bodies,	a	switch	to	the	center	of	mass	frame	leads	us	to	the	same	conclusion.
Therefore,	the	final	velocities	are	given	by[4]	v	A	2	=	v	B	1	v	B	2	=	v	A	1	.	{\displaystyle	{\begin{aligned}v_{A2}&=v_{B1}\\v_{B2}&=v_{A1}\,.\end{aligned}}}	In	general,	when	the	initial	velocities	are	known,	the	final	velocities	are	given	by[10]	v	A	2	=	(	m	A	−	m	B	m	A	+	m	B	)	v	A	1	+	(	2	m	B	m	A	+	m	B	)	v	B	1	v	B	2	=	(	m	B	−	m	A	m	A	+	m	B	)	v	B
1	+	(	2	m	A	m	A	+	m	B	)	v	A	1	.	{\displaystyle	{\begin{aligned}v_{A2}&=\left({\frac	{m_{A}-m_{B}}{m_{A}+m_{B}}}\right)v_{A1}+\left({\frac	{2m_{B}}{m_{A}+m_{B}}}\right)v_{B1}\\v_{B2}&=\left({\frac	{m_{B}-m_{A}}{m_{A}+m_{B}}}\right)v_{B1}+\left({\frac	{2m_{A}}{m_{A}+m_{B}}}\right)v_{A1}\,.\end{aligned}}}	If	one	body
has	much	greater	mass	than	the	other,	its	velocity	will	be	little	affected	by	a	collision	while	the	other	body	will	experience	a	large	change.	Main	article:	Inelastic	collision	The	concept	of	momentum	plays	a	pivotal	role	in	understanding	the	behavior	of	objects	under	various	conditions.	When	an	object	is	initially	at	rest	(e.g.,	v	B	1	=	0	{\displaystyle
v_{B1}=0}	),	the	conservation	of	momentum	equation	is	m	A	v	A	1	=	(	m	A	+	m	B	)	v	2	,	{\displaystyle	m_{A}v_{A1}=\left(m_{A}+m_{B}\right)v_{2}\,,}	which	yields	v	2	=	m	A	m	A	+	m	B	v	A	1	.	{\displaystyle	v_{2}={\frac	{m_{A}}{m_{A}+m_{B}}}v_{A1}\,.}	Conversely,	if	the	frame	of	reference	is	moving	at	the	final	velocity	such	that	v	2	=	0
{\displaystyle	v_{2}=0}	,	objects	would	be	brought	to	rest	by	a	perfectly	inelastic	collision,	resulting	in	100%	kinetic	energy	conversion	to	other	forms	of	energy.	The	coefficient	of	restitution	(CR)	serves	as	an	indicator	of	the	collision's	inelasticity.	In	a	ball	bouncing	off	a	solid	surface,	it	can	be	measured	using	C	R	=	bounce	height	drop	height	.
{\displaystyle	C_{\text{R}}={\sqrt	{\frac	{\text{bounce	height}}{\text{drop	height}}}}\,.}	Additionally,	momentum	and	energy	equations	apply	to	objects	moving	apart	after	being	combined.	For	instance,	an	explosion	transforms	potential	energy	into	kinetic	energy	and	radiation.	Rockets	utilize	conservation	of	momentum	by	propelling	thrust
outward,	which	results	in	the	rocket	acquiring	a	corresponding	momentum	in	the	opposite	direction.	In	a	two-dimensional	elastic	collision,	vectors	represent	velocities	and	momenta.	Momentum	is	a	vector	quantity	represented	by	p	=	(	p	x	,	p	y	,	p	z	)	.	{\displaystyle	\mathbf	{p}	=\left(p_{x},p_{y},p_{z}\right).}	Vector	equations	can	be	derived	from
scalar	ones,	taking	into	account	the	direction	of	vectors.	The	kinetic	energy	equation	is	an	exception	to	this	rule.	Kinetic	energy	is	typically	represented	as	a	scalar	quantity.The	concept	of	momentum	encompasses	not	only	linear	momentum	but	also	angular	momentum,	with	mechanical	momentum	being	synonymous	with	kinetic	momentum	or
kinematic	momentum.	In	Lagrangian	mechanics,	the	Lagrangian	is	defined	as	the	difference	between	kinetic	energy	(T)	and	potential	energy	(V),	denoted	by	L	=	T	−	V.	This	framework	yields	a	set	of	N	equations	of	motion,	where	the	generalized	coordinates	are	represented	as	a	vector	q	and	time	differentiation	is	indicated	by	a	dot	over	the	variable.
###ARTICLEThe	movement	of	fluid	can	create	uneven	velocity	distributions.	When	this	happens,	there's	an	imbalance	in	momentum	within	the	fluid.	This	occurs	due	to	differences	in	velocity	across	a	given	surface,	typically	with	higher	speeds	on	one	side	compared	to	another.	If	the	change	in	speed	primarily	occurs	along	the	z-axis	and	is	referred	to
as	z-direction,	then	tangential	force	per	unit	area	on	that	direction	can	be	calculated	by	σ_zx	=	−μ	∂vx/∂z,	indicating	how	viscosity	impacts	this	movement.	###ARTICLEThe	equation	T_ij	≡	ϵ_0	(E_i	E_j	-	1/2	δ_ij	E^2)	+	1/μ_0	(B_i	B_j	-	1/2	δ_ij	B^2)	represents	the	Maxwell	equations	for	electromagnetic	forces	in	a	vacuum	or	on	a	very	small	scale	in
media.	However,	defining	momentum	density	in	media	is	challenging	due	to	the	arbitrary	division	between	electromagnetic	and	mechanical	forces.	To	address	this,	the	concept	of	electromagnetic	momentum	density	is	modified	to	g	=	1/c^2	E	×	H	=	S/c^2,	where	the	H-field	H	is	related	to	the	B-field	and	magnetization	M	by	B	=	μ_0	(H	+	M).	The
electromagnetic	stress	tensor	depends	on	the	properties	of	the	media.	In	quantum	mechanics,	momentum	is	defined	as	a	self-adjoint	operator	on	the	wave	function.	The	Heisenberg	uncertainty	principle	establishes	limits	on	how	accurately	the	momentum	and	position	of	a	single	observable	system	can	be	known	at	once.	For	a	single	particle	described
in	the	position	basis,	the	momentum	operator	can	be	written	as	p	=	ℏ	i	∇	=	-iℏ	∇.	In	special	relativity,	electromagnetic	radiation	(including	visible	light,	ultraviolet	light,	and	radio	waves)	is	carried	by	photons,	which	have	no	mass	but	still	carry	momentum.	This	leads	to	applications	such	as	solar	sails.	However,	the	calculation	of	photon	momentum
within	dielectric	media	is	somewhat	controversial.	Newtonian	physics	assumes	absolute	time	and	space	exist	outside	of	any	observer,	giving	rise	to	Galilean	invariance.	However,	this	results	in	predictions	that	contradict	observations.	In	special	relativity,	Einstein	keeps	the	postulate	that	equations	of	motion	do	not	depend	on	the	reference	frame,	but
assumes	the	speed	of	light	c	is	invariant.	The	four-momentum	depends	on	how	the	coordinates	are	expressed	and	includes	time	as	a	fourth	coordinate	along	with	the	three	space	coordinates.	The	expression	for	the	four-momentum	can	be	represented	in	terms	of	four-vectors,	which	are	generally	given	by	capital	letters	such	as	R	for	position.	The
interval	of	proper	time	τ	defined	by	c^2	dτ^2	=	c^2	d	t^2	-	d	x^2	-	d	y^2	-	d	z^2	is	invariant	under	Lorentz	transformations.	###	END	OF	ARTICLEConservation	of	four-momentum	implies	that	both	mass	and	energy	are	preserved	across	all	reference	frames.	The	magnitude	of	the	momentum	four-vector	is	equal	to	m0c	squared,	making	it	invariant
across	all	references.	This	concept	forms	the	basis	of	a	game-like	scenario	known	as	relativistic	"billiards,"	where	particles	collide	in	an	elastic	manner,	resulting	in	a	trajectory	with	an	acute	angle	compared	to	non-relativistic	collisions.	The	four-momentum	relates	to	wave	vectors	through	Planck-Einstein	relations	and	is	crucial	for	understanding
momentum	conservation	in	physics.	Gottfried	Wilhelm	Leibniz	utilized	momentum	for	quantity	of	motion,	and	vis	for	force	in	his	Discourse	on	Metaphysics	in	1686.	He	presented	a	counterpoint	against	Descartes'	construction	of	the	conservation	of	"quantity	of	motion"	by	employing	an	example	where	blocks	of	varying	sizes	are	dropped	from	different
distances.	Leibniz	pointed	out	that	while	force	is	conserved,	the	quantity	of	motion,	which	is	the	product	of	size	and	speed	of	an	object,	isn't	preserved.	Isaac	Newton	furthered	this	discussion	in	his	Philosophiæ	Naturalis	Principia	Mathematica	published	in	1687.	Similar	to	Wallis,	he	sought	alternative	terminology	for	describing	momentum	in	a
mathematical	context.	His	Definition	II	defines	"quantity	of	motion"	as	arising	from	the	velocity	and	quantity	of	matter	conjointly,	thereby	establishing	it	as	momentum.	Later	on,	John	Jennings	published	Miscellanea	in	1721	where	the	concept	of	momentum	is	explicitly	defined	as	"a	rectangle,"	being	the	product	of	size	and	speed.	This	notion	was
further	discussed	by	Newton	in	his	work,	particularly	in	relation	to	vectors.	The	term	"momentum"	gained	widespread	acceptance	over	time,	with	notable	contributors	including	Kleppner	and	Kolenkow.	In	a	more	contemporary	light,	Goldstein	defines	momentum	as	mass	times	velocity,	emphasizing	the	importance	of	both	properties	in	determining	an
object's	tendency	to	keep	moving	in	a	certain	direction.	Momentum	plays	a	crucial	role	not	only	in	classical	mechanics	but	also	in	various	fields	such	as	biomechanics,	fluid	dynamics,	and	seismology.	Researchers	like	Rindler	and	Acheson	have	extensively	explored	its	implications	in	these	disciplines.	Furthermore,	the	concept	of	momentum	has	been
examined	in	the	context	of	modern	physics,	including	the	study	of	time	crystals	and	their	potential	for	perpetual	motion.	Researchers	have	also	investigated	the	role	of	momentum	in	the	behavior	of	fluids,	particularly	in	relation	to	waves	and	ocean	currents.	###ARTICLE	The	magnetic	vector	potential	has	been	a	topic	of	interest	in	physics	for
centuries,	with	contributions	from	various	scholars	such	as	John	Philoponus,	Ibn	Sina,	and	Buridan	on	the	motion	of	projectiles.	The	concept	was	further	developed	by	Galileo	Galilei,	who	introduced	the	idea	of	inertia	and	the	importance	of	measurement	in	scientific	inquiry.	The	development	of	modern	physics	was	also	influenced	by	the	works	of	René
Descartes,	who	laid	the	foundation	for	classical	mechanics	with	his	treatise	"Principles	of	Philosophy".	His	ideas	on	motion	and	momentum	were	later	refined	by	Sir	Isaac	Newton,	who	published	his	groundbreaking	work	"Philosophiæ	Naturalis	Principia	Mathematica"	in	1687.	The	work	of	Leibniz	also	played	a	significant	role	in	shaping	our
understanding	of	physics.	His	contributions	to	calculus	and	the	development	of	modern	mathematical	tools	laid	the	groundwork	for	later	scientists	such	as	Bernhard	Riemann	and	Hermann	Minkowski,	who	made	crucial	contributions	to	our	understanding	of	spacetime	and	relativity.	In	addition,	the	work	of	philosophers	such	as	Aristotle	and	John
Wallis	also	had	a	significant	impact	on	the	development	of	physics.	The	study	of	historical	development	of	ideas	about	motion	has	shed	light	on	how	different	cultures	and	thinkers	contributed	to	our	understanding	of	the	natural	world.	Today,	the	concept	of	magnetic	vector	potential	continues	to	be	an	important	area	of	research	in	physics,	with
contributions	from	scientists	such	as	Richard	Feynman,	who	introduced	the	concept	of	path-independent	integrals	and	demonstrated	the	power	of	mathematical	tools	in	understanding	complex	phenomena.	###ARTICLE	Feynman	lectures	on	physics	and	the	importance	of	momentum	in	healthcare	Feynman,	R.P.,	Leighton,	R.B.,	&	Sands,	M.	(2005).
The	Feynman	lectures	on	physics.	New	York:	BasicBooks.	ISBN	978-0-8053-9049-0.	Momentum	is	a	fundamental	concept	in	physics	that	plays	a	crucial	role	in	understanding	various	phenomena,	including	healthcare.	In	medicine,	momentum	is	essential	for	treating	diseases	and	conditions	such	as	diabetes	insipidus,	angina,	and	rheumatoid	arthritis.
Diabetes	insipidus,	a	rare	condition	characterized	by	excessive	thirst	and	urination,	can	be	treated	with	HCT	auto	blood	tests	that	detect	differences	in	red	blood	cell	proportions.	This	test	helps	identify	the	underlying	cause	of	the	disease,	allowing	for	effective	treatment	and	management.	Angina,	a	heart	condition	caused	by	inadequate	oxygen	supply
to	the	heart	muscle,	shares	similarities	with	heart	attack.	Both	conditions	require	prompt	medical	attention	and	lifestyle	changes	to	prevent	further	complications.	Rheumatoid	arthritis,	particularly	in	children,	can	be	managed	with	HLA-B27	blood	tests	that	help	determine	if	there	is	an	autoimmune	disorder	present.	This	test	is	crucial	in	identifying
reactive	arthritis	or	juvenile	rheumatoid	arthritis	that	needs	attention.	Organ	donation	is	a	lifesaving	act	that	can	benefit	many	individuals.	However,	the	shortage	of	organs	has	raised	concerns	about	availability.	Every	individual	can	make	a	difference	by	understanding	the	facts	about	organ	donation	and	potentially	donating	their	organs.	paraphrased
text	here	It	is	a	company	that	specializes	in	multi-level	marketing	and	skincare	products,	founded	by	Katie	Rodan	and	Kathy	Fields	in	2002.	Ear	tubes	for	toddlers	are	small	metal	or	plastic	cylinders	inserted	into	the	eardrum	to	create	an	airway	that	prevents	fluid	accumulation,	which	can	lead	to	infections.	Teeth	sealants	are	thin	plastic	coatings
applied	to	the	surface	of	teeth,	primarily	on	back	teeth	but	also	available	for	entire	smiles,	aiming	to	prevent	tooth	decay	in	combination	with	good	oral	hygiene	practices.	Microblading	is	a	precise	process	where	technicians	shape	eyebrows	according	to	individual	face	and	style	preferences,	using	a	tool	similar	to	a	pen	to	create	customized	results.	A
cochlear	implant	is	an	electronic	device	that	sends	signals	from	the	brain,	helping	individuals	with	damaged	or	non-functioning	cochlea	to	perceive	sound.	The	dimples	of	Venus	are	a	natural	area	above	the	hips,	sometimes	pierced	for	aesthetic	purposes,	creating	a	distinct	look	when	visible.	Cryotherapy	involves	exposure	to	near-freezing
temperatures,	claimed	to	improve	physical	and	mental	health,	with	some	proponents	suggesting	it	can	prolong	life.	VBAC	stands	for	vaginal	birth	after	C-section,	a	medical	option	where	mothers	give	birth	vaginally	after	a	previous	cesarean	section,	depending	on	individual	circumstances	discussed	with	healthcare	providers.	Since	2010,	the	influenza
virus	has	affected	up	to	49	million	people	in	the	US,	causing	over	30	million	outpatient	visits	worldwide	during	flu	seasons,	impacting	up	to	20%	of	global	populations	annually.
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