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Optics	Optics	is	the	study	of	the	nature	and	behavior	of	light	It	can	be	divided	into	subdisciplines	based	on	the	type	of	model	used	to	describe	light.	In	physical	optics,	light	is	assumed	to	behave	like	a	classical	wave.	In	quantum	optics,	light	is	assumed	to	have	both	wave	and	particle	properties.	Particles	of	light	are	called	photons.	In	geometric	optics,
light	is	assumed	to	travel	in	a	definite	direction	with	relatively	little	diffraction.	This	behavior	is	known	as	rectilinear	propagation.	The	path	of	propagation	of	a	light	wave	is	a	geometric	ray.	The	rays	of	geometric	optics	are	perpendicular	to	the	wave	fronts	of	physical	optics.	indicate	the	most	probable	path	of	the	photons	of	quantum	optics.	A	ray	is	the
path	of	least	action	connecting	two	points	in	space	and	is	also	the	path	of	least	time	(the	quickest	path)	unique	and	therefore	reversible	The	principle	of	reversibility	states	that	light	will	follow	the	exact	same	path	if	its	direction	of	travel	is	reversed.	Rays	are	The	eye	can	see	something	only	if	a	ray	of	light	from	the	object	reaches	the	eye.	Interface	An
interface	is	the	boundary	between	two	different	media.	two	regions	of	a	medium	with	different	characteristics	such	as	density	(which	is	often	related	to	temperature)	concentration	of	solute	(salinity,	for	example)	mechanical	stress	When	an	incident	ray	meets	an	interface	it	will	be	partially	reflected	Reflected	rays	obey	the	law	of	reflection	described
in	this	section	of	this	book.	transmitted	Transmitted	rays	obey	Snell's	law,	which	is	described	in	the	next	section	of	this	book.	absorbed	Absorbed	rays	obey	the	law	of	conservation	of	energy.	(The	energy	of	the	ray	is	not	destroyed,	but	changes	form.)	Angles	in	geometric	optics	are	measured	with	respect	to	a	line	normal	to	the	interface.	The	angle	of
incidence	is	the	angle	between	the	incident	ray	and	the	normal.	The	angle	of	reflection	is	the	angle	between	the	reflected	ray	and	the	normal.	The	angle	of	refraction	is	the	angle	between	the	transmitted	ray	and	the	normal.	Reflection	Law	of	reflection:	The	angle	of	incidence	equals	the	angle	of	reflection	(i=r).	The	law	of	reflection	can	be	derived
from	the	principle	of	least	action.	Types	of	reflection	Regular	reflection	or	spectral	reflection	Incident	rays	of	light	are	reflected	in	one	direction	according	to	the	law	of	reflection.	Regular	reflection	occurs	on	smooth	surfaces.	polished	surfaces	(metal,	glass,	etc.)	naturally	flat	surfaces	(still	water,	black	ice,	etc.)	Parallel	incident	rays	remain	parallel
after	regular	reflection	(from	a	flat	surface).	Regular	reflection	results	in	image	formation.	Diffuse	reflection	Incident	rays	of	light	are	reflected	in	many	directions	with	a	statistically	random	distribution.	Diffuse	reflection	occurs	on	rough	surfaces	textured	surfaces	(brushed	metal,	crumpled	aluminum	foil,	frosted	glass,	etc.)	naturally	rough	surfaces
(paper,	cloth,	etc.)	multiple	randomly	oriented	surfaces	(foam,	snow,	etc)	subsurface	irregularities	(polished	marble	and	a	smooth	coat	of	paint	still	reflect	diffusely)	Parallel	incident	rays	are	not	parallel	after	diffuse	reflection.	Diffuse	reflection	is	what	makes	most	nonluminous	objects	visible.	Scattering	THIS	NEEDS	TO	BE	FIXED	Light	is	diffracted
off	of	small	particles	so	that	the	reflected	waves	are	nearly	spherical.	Light	is	absorbed	by	small	particles	and	then	emitted	(effectively	instantaneously)	with	a	change	in	direction	that	is	statistically	random.	nitrogen	molecules	in	the	air?	Have	you	ever	thought	about	why	we	can	see	our	image	in	a	plane	mirror?	Its	because	of	the	phenomenon	known
as	reflection.	Light	waves,	sound	waves,	and	water	waves	can	undergo	reflection.	In	this	session,	let	us	learn	about	the	reflection	of	light	and	the	types	of	reflection	in	detail.	When	a	ray	of	light	approaches	a	smooth	polished	surface	and	the	light	ray	bounces	back,	it	is	called	the	reflection	of	light.	The	incident	light	ray	that	land	on	the	surface	is
reflected	off	the	surface.	The	ray	that	bounces	back	is	called	the	reflected	ray.	If	a	perpendicular	were	drawn	on	a	reflecting	surface,	it	would	be	called	normal.	The	figure	below	shows	the	reflection	of	an	incident	beam	on	a	plane	mirror.Here,	the	angle	of	incidence	and	angle	of	reflection	are	with	respect	to	normal	and	the	reflective	surface.	The	laws
of	reflection	determine	the	reflection	of	incident	light	rays	on	reflecting	surfaces,	like	mirrors,	smooth	metal	surfaces	and	clear	water.	Lets	consider	a	plane	mirror	as	shown	in	the	figure	above.	The	law	of	reflection	states	thatThe	incident	ray,	the	reflected	ray	and	the	normal	all	lie	in	the	same	planeThe	angle	of	incidence	=	Angle	of	reflectionWatch
the	video	and	learn	more	about	laws	of	reflection	Different	types	of	reflection	of	light	are	briefly	discussed	below:Regular	reflection	is	also	known	as	specular	reflectionDiffused	reflectionMultiple	reflection	Specular	Reflection	refers	to	a	clear	and	sharp	reflection,	like	the	ones	you	get	in	a	mirror.	A	mirror	is	made	of	glass	coated	with	a	uniform	layer
of	a	highly	reflective	material	such	as	powder.	This	reflective	surface	reflects	almost	all	the	light	incident	on	it	uniformly.	There	is	not	much	variation	in	the	angles	of	reflections	between	various	points.	This	means	that	the	haziness	and	the	blurring	are	almost	entirely	eliminated.Regular	Specular	Reflection	Reflective	surfaces	other	than	mirrors,	in
general,	have	a	very	rough	finish.	This	may	be	due	to	wear	and	tear	such	as	scratches	and	dents	or	dirt	on	the	surface.	Sometimes	even	the	material	of	which	the	surface	is	made	of	matters.	All	this	leads	to	a	loss	of	both	the	brightness	and	the	quality	of	the	reflection.In	the	case	of	such	rough	surfaces,	the	angle	of	reflection	when	compared	between
points	is	completely	haphazard.	For	rough	surfaces,	the	rays	incident	at	slightly	different	points	on	the	surface	is	reflected	in	completely	different	directions.	This	type	of	reflection	is	called	diffused	reflection	and	is	what	enables	us	to	see	non-shiny	objects.Diffused	Reflection	A	single	image	is	formed	when	an	object	is	placed	in	front	of	a	mirror.	What
happens	if	we	use	two	mirrors?	Since	reflective	surfaces	such	as	mirrors	are	very	good	at	preserving	the	intensity	of	light	in	a	reflection,	a	single	light	source	can	be	reflected	multiple	times.	These	multiple	reflections	are	possible	until	the	intensity	of	light	becomes	low	to	the	point	that	we	cannot	see.	This	means	that	we	can	have	almost	infinite
multiple	reflections.	We	can	also	see	an	image	in	every	individual	reflection.	This	means	that	each	image	is	the	result	of	an	image	or	an	image	of	an	image.The	number	of	images	we	see	depends	on	the	angle	between	the	two	mirrors.	We	see	that	as	we	go	on	decreasing	the	angle	between	the	mirrors,	the	number	of	images	increases.	And	when	the
angle	becomes	zero,	i.e.,	when	the	mirrors	become	parallel,	the	number	of	images	becomes	infinite.	This	effect	can	be	easily	observed	when	your	barber	uses	another	smaller	mirror	to	show	you	the	back	of	your	head.	When	this	happens,	not	only	do	you	see	the	back	of	your	head,	but	you	also	see	innumerable	images	of	yourself.	The	variation	of	the
number	of	images	of	an	object	placed	between	two	mirrors	with	the	angle	between	the	mirrors	can	be	described	by	a	simple	formula:	The	below	videos	help	to	Revision	of	the	chapter	Light	Reflection	and	Refraction	Class	10	When	a	light	ray	approaches	a	smooth	polished	surface	and	the	light	ray	bounces	back,	it	is	known	as	the	reflection	of
light.Interference	is	the	phenomenon	in	which	two	waves	superpose	to	form	the	resultant	wave	of	the	lower,	higher	or	same	amplitude.Coherent	sources	should	have	the	following	characteristics:The	incident	ray,	the	reflected	ray	and	the	normal	all	lie	in	the	same	plane.The	angle	of	incidence	is	equal	to	the	angle	of	reflection.Types	of	reflection	of
light	are:	Regular	reflection/specular	reflectionDiffused	reflectionMultiple	reflectionSpecular	or	regular	reflection	produces	a	clear	and	sharp	reflection.	Stay	tuned	with	BYJUS	The	learning	app	for	more	such	interesting	information	with	engaging	videos!	Put	your	understanding	of	this	concept	to	test	by	answering	a	few	MCQs.	Click	Start	Quiz	to
begin!	Select	the	correct	answer	and	click	on	the	Finish	buttonCheck	your	score	and	answers	at	the	end	of	the	quiz	Visit	BYJUS	for	all	Physics	related	queries	and	study	materials	0	out	of	0	arewrong	0	out	of	0	are	correct	0	out	of	0	are	Unattempted	View	Quiz	Answers	and	Analysis	Hello,	welcome	to	the	site	of	Physics	point.	once	again	we	are	back
with	a	new	and	fresh	article	on	Physics	which	is	what	is	reflection	in	Physics.	We	will	describe	many	things	about	reflection	and	also	tells	you	the	definition	of	reflection.	In	this	article,	we	will	define	reflection	in	very	easy	words.	In	the	previous	article,	you	have	learned	about	optics	and	its	branch	and	also	what	is	the	importance	of	optics	in	real	life.
This	article	is	the	next	part	of	the	previous	one.	You	must	read	what	is	reflection	in	physics	from	start	to	end	so	that	every	concept	should	be	clear	in	your	mind	about	the	phenomenon	of	reflection.	The	important	points	and	questions	of	todays	article	What	is	Reflection	in	Physics?	are	such	what	is	a	reflection	in	physics,	reflection	definition	physics,
reflection	in	physics	definition,	what	is	reflection	of	light,	What	are	the	types	of	reflection	what	are	the	laws	of	reflection,	In	how	many	types	reflection	is	divided	what	is	a	regular	reflection	and	what	do	you	understand	by	the	diffuse	reflection	and	multiple	reflections.	so	no	we	are	going	to	start	our	very	important	article	What	is	Reflection	in	Physics?
What	is	Physics?What	is	Reflection	in	Physics	(Definition)?Have	you	ever	thought	about	the	images	you	see	with	the	help	of	a	mirror?	What	is	the	phenomenon	beside	it?	So	for	your	kind	information,	its	all	about	reflection.	According	to	this	phenomenon	When	a	light	ray	comes	on	a	smooth	polished	surface	Light	ray	bounces	back	at	some	angle,	it	is
called	a	phenomenon	of	reflection	of	light.	The	ray	that	comes	to	the	smooth	surface	is	called	an	incident	ray	and	the	ray	which	is	reflected	off	to	the	surface	is	called	a	reflected	ray.	On	the	smooth	surface	if	we	draw	a	perpendicular	line	it	is	known	as	the	normal.	You	can	understand	this	by	seeing	the	diagram	below-here	(i)	is	the	angle	of	incidence
and	as	you	see	(r)	is	the	angle	of	reflection	with	the	normal	and	the	reflected	surface.Laws	of	ReflectionTo	understand	the	reflection	phenomena	in	a	scientific	way	there	are	two	laws	about	the	reflection	of	light	rays.	Hair	smooth	surface	can	be	anything	like	a	mirror,	a	smooth	metal	surface,	or	maybe	a	clean	water	layer	of	any	source	of	water	or	in
glass	also.	Reflection	has	two	laws	given	below	For	the	phenomena	of	reflection	to	occur,	the	incident	ray	and	the	reflected	ray,	and	also	the	normal	line	all	must	lie	in	the	same	plane.The	second	law	of	reflection	state	that	the	angle	of	the	incident	is	equal	to	the	angle	of	the	reflection.What	are	the	types	of	reflection	of	light?Reflection	is	also	divided
into	some	parts	to	understand	it	in	a	very	good	manner.	Here	we	discussed	three	types	of	reflection	that	are	regular	reflection,	diffuse	reflection,	and	multiple	reflection.1.	Regular	or	Specular	ReflectionThis	type	of	reflection	refers	to	a	very	clear	and	sharp	reflection.	It	means	the	image	which	you	see	in	a	mirror	is	a	result	of	a	regular	or	specular
reflection	type.	You	know	that	a	mirror	is	made	of	glass	and	is	coated	with	highly	smooth	polish	in	its	one.	So	that	the	next	part	of	the	class	works	as	a	reflection	surface.	In	the	regular	type	of	reflection	there	is	not	so	much	variation	seen	in	the	angle	of	reflection	between	various	points	of	the	surface	this	means	that	the	blurring	and	haziness	almost
disappear	from	the	images	made	by	the	mirror.2.	Diffused	ReflectionThere	are	some	other	types	of	reflective	surfaces,	unlike	Mirrors.	They	are	very	rough	and	have	a	bad	finish	on	them.	The	surfaces	could	be	bear	and	torn	and	have	scratches	or	a	dirty	area.	This	type	of	surface	leads	to	a	bad	image	And	quality	and	also	the	brightness	has	been	lost
somewhat.In	this	case,	this	is	observed	that	the	angle	of	reflection	and	the	angle	of	the	incident	ray	is	not	equal	to	the	reflection.	The	reflection	ray	is	going	in	any	direction	with	respect	to	the	incident	ray.	So	I	think	you	will	understand	What	is	diffused	reflection	in	Physics.3.	Multiple	ReflectionsYou	observed	that	when	you	stand	in	front	of	one
mirror,	you	will	see	only	your	single	image.	have	you	ever	suppose	there	what	happened	if	you	were	standing	in	front	of	two	mirrors?	You	will	observe	your	images	many	times	between	both	of	the	Mirrors.However,	the	number	of	images	that	we	see	in	2	mirrors,	depends	on	the	angle	between	the	mirrors	at	which	between	you	are	standing.	When	we
decrease	the	angle	between	the	two	mirrors	you	observed	that	the	number	of	images	increases.	And	at	the	angle	at	zero	between	two	Mirrors	you	observed	that	the	number	of	images	becomes	infinite	and	you	are	unable	to	count	that	number	of	images.	In	this	position,	both	two	Mirrors	are	parallel	to	each	other.	Hope	you	are	getting	benefit	from	our
article	what	a	reflection	in	physics.You	can	find	the	number	of	images	by	the	given	formula	No.	of	images	=	(3600/	the	angles	between	mirrors)	1Frequently	Asked	Questions	(FAQs)Ques.	What	are	the	two	laws	of	reflection?Ans.	The	first	law	is	the	incident	ray	and	the	reflected	ray,	and	also	the	normal	line	all	must	lie	in	the	same	plane,	and	the
second	one	is	that	the	angle	of	the	incident	is	equal	to	the	angle	of	the	reflection.Ques.	What	are	the	types	of	reflection?Ans.	There	are	three	types	of	reflection	of	light	given	belowRegular	reflection/specular	reflectionDiffused	reflectionMultiple	reflectionsWhat	is	Optics	in	Physics?	ConclusionThe	main	conclusion	of	the	topic	of	What	is	Reflection	in
Physics?	is	is	that	you	should	have	learned	all	the	definitions	and	the	phenomenon	of	reflection.	You	have	learned	the	two	laws	of	reflection	in	very	simple	words	and	also	learn	about	the	types	of	reflection.	If	you	dont	know	about	the	Fundamentals	of	Physics	you	can	visit	our	first	article	on	our	website.	So	dear	Reader	if	you	found	this	article
knowledgeable	to	you	you	can	also	share	this	with	your	friends	next	day	we	will	meet	with	a	new	article	on	Physics.	Thank	you.This	section	explains	sound	waves	and	reflection	of	waves	covering,	the	reflection	of	waves,	the	angle	of	incidence,	the	angle	of	reflection,	the	law	of	reflection,	sound	waves	and	how	soundwaves	reach	your	ear.Reflection	of
WavesReflection	is	the	process	where	a	wave	changes	direction	as	it	strikes	a	surface	and	bounces	off	it.	This	phenomenon	occurs	with	all	types	of	waves,	including	sound	waves,	light	waves,	and	water	waves.	The	angle	at	which	the	wave	strikes	the	surface	is	crucial	in	determining	the	direction	in	which	the	wave	will	reflect.Key	Points	on
Reflection:Reflecting	Surface:	The	surface	that	causes	the	wave	to	bounce	back.Incident	Wave:	The	wave	that	strikes	the	surface.Reflected	Wave:	The	wave	that	bounces	off	the	surface.When	waves	reflect	off	surfaces,	the	angle	of	incidence	(the	angle	the	incoming	wave	makes	with	the	normal)	is	always	equal	to	the	angle	of	reflection	(the	angle	the
reflected	wave	makes	with	the	normal).	This	relationship	is	described	by	the	law	of	reflection.Angle	of	IncidenceThe	angle	of	incidence	is	the	angle	between	the	incident	wave	and	the	normal	to	the	surface	at	the	point	of	incidence.	The	normal	is	an	imaginary	line	that	is	perpendicular	(at	90	degrees)	to	the	surface.Angle	of	Incidence	(i):	The	angle
between	the	incident	wave	and	the	normal.This	angle	is	measured	from	the	incoming	wave	to	the	normal	line	at	the	point	where	the	wave	hits	the	surface.Angle	of	ReflectionThe	angle	of	reflection	is	the	angle	between	the	reflected	wave	and	the	normal.	According	to	the	law	of	reflection,	the	angle	of	reflection	is	always	equal	to	the	angle	of
incidence.Angle	of	Reflection	(r):	The	angle	between	the	reflected	wave	and	the	normal.In	simpler	terms,	the	wave	"bounces"	off	the	surface	at	the	same	angle	as	it	approached,	but	in	the	opposite	direction.Law	of	Reflection$$\text{Angle	of	Incidence}	=	\text{Angle	of	Reflection}$$This	principle	applies	to	all	types	of	waves,	including	light	and
sound.Sound	WavesSound	waves	are	longitudinal	waves	that	require	a	medium	(solid,	liquid,	or	gas)	to	travel	through.	They	are	produced	by	vibrating	objects,	and	these	vibrations	cause	the	particles	in	the	surrounding	medium	to	oscillate	back	and	forth,	transferring	energy.Key	Properties	of	Sound	Waves:Compression:	Areas	where	particles	are
closer	together.Rarefaction:	Areas	where	particles	are	spread	further	apart.Amplitude:	The	maximum	displacement	of	particles	from	their	rest	position,	which	determines	the	loudness	of	the	sound.Frequency:	The	number	of	vibrations	or	cycles	per	second,	which	determines	the	pitch	of	the	sound.	High	frequency	results	in	a	high-pitched	sound,	and
low	frequency	results	in	a	low-pitched	sound.Wavelength:	The	distance	between	two	consecutive	compressions	or	rarefactions.Sound	waves	travel	at	different	speeds	in	different	media.	They	move	fastest	in	solids,	slower	in	liquids,	and	slowest	in	gases,	because	the	particles	in	solids	are	closer	together,	making	it	easier	for	energy	to	be
transferred.How	Waves	Reach	Your	EarWhen	sound	waves	reach	your	ear,	they	go	through	several	steps	to	be	detected	by	your	brain	as	sound:	Vibration:	Sound	waves	cause	the	air	particles	to	vibrate.	These	vibrations	travel	through	the	air	and	into	the	ear.Outer	Ear	(Pinna):	The	outer	part	of	the	ear	(the	pinna)	collects	the	sound	waves	and	funnels
them	down	the	ear	canal.Ear	Drum:	The	sound	waves	reach	the	eardrum,	a	thin	membrane	that	vibrates	when	the	sound	waves	strike	it.	The	vibrations	of	the	eardrum	depend	on	the	frequency	and	amplitude	of	the	sound	wave.Middle	Ear:	The	vibrations	from	the	eardrum	are	passed	to	three	small	bones	in	the	middle	ear:	the	ossicles	(the	hammer,
anvil,	and	stirrup).	These	bones	amplify	the	sound	vibrations	and	transfer	them	to	the	inner	ear.Inner	Ear	(Cochlea):	The	vibrations	are	passed	into	the	cochlea,	a	spiral-shaped	structure	in	the	inner	ear.	The	cochlea	contains	fluid	and	tiny	hair	cells	that	move	in	response	to	the	vibrations.	Different	frequencies	cause	different	hair	cells	to
vibrate.Auditory	Nerve:	The	movement	of	the	hair	cells	generates	electrical	signals	that	are	sent	to	the	auditory	nerve.	These	signals	travel	to	the	brain,	where	they	are	interpreted	as	sound.The	entire	process,	from	the	sound	waves	entering	the	ear	to	the	brain	interpreting	them,	happens	almost	instantly,	allowing	us	to	hear	sounds	clearly	and
quickly.SummaryReflection	of	waves	occurs	when	a	wave	bounces	off	a	surface,	with	the	angle	of	incidence	being	equal	to	the	angle	of	reflection.	Sound	waves,	which	are	longitudinal,	require	a	medium	to	travel	through	and	are	perceived	by	our	ears	through	a	process	that	involves	vibration,	amplification,	and	interpretation	by	the	brain.
Understanding	the	reflection	of	waves	and	how	sound	travels	is	crucial	for	explaining	many	natural	and	technological	phenomena.	When	a	wave	reaches	the	interface	between	two	different	media,	typically	some	of	the	wave	will	bounce	back	into	the	original	medium.	This	process	is	known	as	reflection.	A	familiar	example	of	reflection	is	optical
reflection	in	mirrors,	where	light	waves	reflect	off	a	smooth	surface.	Another	familiar	example	of	reflection	comes	from	water	waves,as	the	waves	travel	they	reflect	off	objects	that	are	floating	in	the	water,	and	also	reflect	off	the	walls	of	the	container	holding	the	water.	Most	of	us	are	familiar	with	the	concept	of	echoes,	which	are	the	reflections	of
sound	waves.	Any	kind	of	wave	can	undergo	reflection.	Our	goal	is	to	figure	out	the	direction	of	the	waves	upon	reflection.	If	we	are	observingreflected	lightknowing	the	direction	of	the	reflected	rayswill	enable	us	to	extrapolate	to	the	image	formed	by	those	reflected	rays.	In	the	next	section,	we	will	apply	these	ideas	to	analyzing	images	formed	by
different	types	of	mirrors.	Consider	a	point	source	of	light	that	sends	out	a	spherical	wave	toward	an	imaginary	flat	plane,	as	in	the	left	diagram	below.	When	the	wave	reaches	this	plane,	then	according	to	Huygens's	principle,	we	can	look	at	every	point	on	the	plane	and	treat	it	as	a	point	source	for	an	individual	wavelet	(center	diagram	below).	These
wavelets	are	not	in	phase,	because	they	are	all	travel	different	distances	from	the	source	to	the	plane,	and	when	they	are	superposed,	we	know	the	result	is	what	we	see,	which	is	a	continued	spherical	wave	(right	diagram	below).	Figure	10.2.1:	Spherical	Wave	Passes	Through	an	Imaginary	Plane	Now	suppose	the	plane	is	not	imaginary,	but	instead
reflects	the	wave.	Every	point	on	this	plane	becomes	a	source	of	a	wavelet,	but	this	time,	the	wave	created	by	these	wavelets	is	going	in	the	opposite	direction.	The	wavelets	have	the	same	relative	phases	as	in	the	previous	case,	and	they	are	completely	symmetric,	so	they	superpose	to	give	the	same	total	wave	as	before,	with	the	exception	that	it	is	a
mirror	image	of	the	case	of	the	imaginary	plane.	Figure	10.2.2:	Spherical	Wave	Reflecting	off	aReflecting	Plane	Thanks	to	the	symmetry	of	the	situation,	it's	not	difficult	to	see	that	the	reflected	wave	is	identical	to	a	spherical	wave	that	has	originated	from	a	point	on	the	opposite	side	of	the	reflecting	plane,	exactly	the	same	distance	from	the	plane	as
the	source,	and	along	the	line	that	runs	through	the	source	perpendicular	to	the	surface.	Figure	10.2.3:	Image	of	Reflected	Wave	Of	course,	there	isn't	actually	a	point	light	source	on	the	other	side	of	the	reflecting	plane,	it's	just	that	someone	looking	at	the	reflected	light	no	matter	where	they	look	from	will	see	the	wave	originating	from	the	direction
of	that	point.	We	call	such	a	point	an	image	of	the	original	source	of	the	light.	Now	let's	put	this	result	in	terms	of	light	rays.	To	do	this,	we	need	a	source	and	an	observer,	and	this	case,	we	will	require	also	that	a	reflection	has	taken	place.	Once	again	drawing	the	rays	perpendicular	to	the	wave	fronts,	we	get	the	following	image.	Figure
10.2.4:Reflection	in	Terms	of	Rays	It's	clear	from	the	symmetry	of	the	situation	that	the	angle	the	ray	makes	with	the	perpendicular	(the	horizontal	dotted	line)	to	the	reflecting	plane	as	it	approaches,	is	the	same	as	the	angle	it	makes	after	it	is	reflected.	From	now	on	we	will	stick	with	rays	when	describing	reflection,	without	the	complication	of
spherical	waves	and	Huygen's	principle	which	governs	how	the	waves	reflect	when	they	encourage	a	surface.	The	above	resultgives	us	the	law	of	reflection.	This	law	is	summarized	in	the	image	below.	Figure	10.2.5:	Law	of	Reflection	In	optics,	we	will	measurethe	relevant	angles	in	terms	of	the	angle	from	the	surface	normal,	a	line	which	is
perpendicular	to	the	surface	from	which	the	ray	reflects.	The	law	of	reflection	states	that	the	incoming	angle	is	defined	as	theangle	of	incidence,	\(\theta_i\),	is	equals	the	reflected	angle,	theangle	of	reflection,	\(\theta_r\):	\[\theta_i	=	\theta_r\]	Law	of	reflection	can	also	be	obtainedby	Fermat's	principlethat	states:	Light	travels	between	two	points	along
the	path	that	requires	the	least	time,	as	compared	to	other	nearby	paths.	This	rather	simple	idea	will	lead	us	to	the	same	law	of	reflection	demonstrated	by	Huygen's	Principle	above.	For	those	who	are	interested	to	see	the	derivation	of	the	law	of	reflection	from	Fermat's	principle	you	can	read	the	"digression"	below.	Digression:	Law	of	Reflection	from
Fermat's	Principle	Fermat's	principle	states	that	light	travelsbetween	two	points	such	that	it	takes	the	shortest	amount	of	time.	Consider	the	diagram	below.	If	light	was	to	travel	from	point	A	directly	to	point	B,	the	shortest	path	would	clearly	been	the	straight	line	connecting	the	two	points.	Now	let's	consider	aray	originating	from	point	A	that
mustfirst	reflectfrom	the	surfacebefore	reaching	point	B.	Our	goal	is	to	find	the	the	distance	that	the	ray	travels,	\(d_i+d_r\),	such	that	the	time	is	minimized.	Another	way	to	pose	this	question	is	to	solve	for	the	distance	\(x\),	marked	in	the	figure,	which	insures	the	shortest	path	between	A	and	B	with	a	reflection.	The	time	it	takes	for	the	ray	to	travel
from	point	A	to	point	B	is	the	total	distancetotal	distance,	\(d_{\text{tot}}=d_i+d_r\),	divided	bythe	speed	of	light,	\(c\):	\[t=\dfrac{d_{\text{tot}}}{c}=\dfrac{d_i+d_r}{c}onumber\]	Using	Pythagorean	theorem	for	each	right	triangle	formed	in	the	figure,	the	above	equation	can	be	written	in	terms	of	the	horizontal	distance	\(x\):	\
[t=\dfrac{\sqrt{x^2+y_i^2}}{c}+\dfrac{\sqrt{(D-x)^2+y_r^2}}{c}onumber\]	The	vertical	distances	\(y_i\)	and	\(y_r\)	and	the	horizontaldistance	\(D\)	are	are	fixed	for	given	points	A	and	B.	To	find	the	distance	\(x\)	which	minimizestime,	we	need	to	differentiatetime	with	the	respect	to	\(x\)	andset	it	to	zero:	\[\dfrac{dt}{dx}=0=\dfrac{x}
{c\sqrt{x^2+y_i^2}}-\dfrac{D-x}{c\sqrt{(D-x)^2+y_r^2}}onumber\]	Expressing	the	above	equationin	terms	of	the	angles	\(\theta_i\)	and	\(\theta_r\)	we	get:	\[\dfrac{dt}{dx}=0=\dfrac{1}{c}(\sin\theta_i-\sin\theta_r)onumber\]	Rearranging,	we	arrive	at	the	law	of	reflection:	\[\sin\theta_i=\sin\theta_r\Longrightarrow
\theta_i=\theta_ronumber\]Reflection	in	physics	changes	wave	direction,	like	light	bouncing	off	a	mirror	or	still	water.The	law	of	reflection	states	that	the	angle	of	incidence	equals	the	angle	of	reflection	in	the	same	plane.Reflection	can	occur	with	different	waves,	including	sound	and	seismic,	not	just	light.	In	physics,	reflection	is	defined	as	the
change	in	the	direction	of	a	wavefront	at	the	interface	between	two	different	media,	bouncing	the	wavefront	back	into	the	original	medium.	A	common	example	of	reflection	is	reflected	light	from	a	mirror	or	a	still	pool	of	water,	but	reflection	affects	other	types	of	waves	beside	light.	Water	waves,	sound	waves,	particle	waves,	and	seismic	waves	may
also	be	reflected.	Todd	Helmenstine,	sciencenotes.org	The	law	of	reflection	is	usually	explained	in	terms	of	a	ray	of	light	striking	a	mirror,	but	it	applies	to	other	types	of	waves	as	well.	According	to	the	law	of	reflection,	an	incident	ray	strikes	a	surface	at	a	certain	angle	relative	to	the	"normal"	(line	perpendicular	to	the	mirror's	surface).	The	angle	of
reflection	is	the	angle	between	the	reflected	ray	and	the	normal	and	is	equal	in	magnitude	to	the	angle	of	incidence,	but	is	on	the	opposite	side	of	the	normal.	The	angle	of	incidence	and	angle	of	reflection	lie	in	the	same	plane.	The	law	of	reflection	can	be	derived	from	the	Fresnel	equations.	The	law	of	reflection	is	used	in	physics	to	identify	the
location	of	an	image	that	is	reflected	in	a	mirror.	One	consequence	of	the	law	is	that	if	you	view	a	person	(or	other	creature)	through	a	mirror	and	can	see	his	eyes,	you	know	from	the	way	reflection	works	that	he	can	also	view	your	eyes.	The	law	of	reflection	works	for	specular	surfaces,	which	means	surfaces	which	are	shiny	or	mirror-like.	Specular
reflection	from	a	flat	surface	forms	mirror	mages,	which	appear	to	be	reversed	from	left	to	right.	Specular	reflection	from	curved	surfaces	may	be	magnified	or	demagnified,	depending	on	whether	the	surface	is	spherical	or	parabolic.	Waves	can	also	strike	non-shiny	surfaces,	which	produce	diffuse	reflections.	In	diffuse	reflection,	light	is	scattered	in
multiple	directions	because	of	tiny	irregularities	in	the	surface	of	the	medium.	A	clear	image	is	not	formed.	If	two	mirrors	are	placed	facing	each	other	and	parallel	to	each	other,	infinite	images	are	formed	along	the	straight	line.	If	a	square	is	formed	with	four	mirrors	face	to	face,	the	infinite	images	appear	to	be	arranged	within	a	plane.	In	reality,
images	aren't	truly	infinite	because	tiny	imperfections	in	the	mirror	surface	eventually	propagate	and	extinguish	the	image.	In	retroreflection,	light	returns	in	the	direction	from	whence	it	came.	A	simple	way	to	make	a	retroreflector	is	to	form	a	corner	reflector,	with	three	mirrors	faced	mutually	perpendicular	to	each	other.	The	second	mirror
produces	an	image	that	is	the	inverse	of	the	first.	The	third	mirror	makes	in	an	inverse	of	the	image	from	the	second	mirror,	returning	it	to	its	original	configuration.	The	tapetum	lucidum	in	some	animal	eyes	acts	as	a	retroreflector	(e.g.,	in	cats),	improving	their	night	vision.	Complex	conjugate	reflection	occurs	when	light	reflects	back	exactly	in	the
direction	from	whence	it	came	(as	in	retroreflection),	but	both	the	wavefront	and	the	direction	are	reversed.	This	occurs	in	nonlinear	optics.	Conjugate	reflectors	may	be	used	to	remove	aberrations	by	reflecting	a	beam	and	passing	the	reflection	back	through	the	aberrating	optics.	Monty	Rakusen/Getty	Images	Reflections	occur	in	several	types	of
waves.	Light	reflection	doesn't	only	happen	within	the	visible	spectrum	but	throughout	the	electromagnetic	spectrum.	VHF	reflection	is	used	for	radio	transmission.	Gamma	rays	and	x-rays	may	be	reflected,	too,	although	the	nature	of	the	"mirror"	is	different	than	for	visible	light.	The	reflection	of	sound	waves	is	a	fundamental	principle	in	acoustics.
Reflection	is	somewhat	different	from	sound.	If	a	longitudinal	sound	wave	strikes	a	flat	surface,	the	reflected	sound	is	coherent	if	the	size	of	the	reflecting	surface	is	large	compared	to	the	wavelength	of	the	sound.	The	nature	of	the	material	matters	as	well	as	its	dimensions.	Porous	materials	may	absorb	sonic	energy,	while	rough	materials	(with
respect	to	wavelength)	may	scatter	sound	in	multiple	directions.	The	principles	are	used	to	make	anechoic	rooms,	noise	barriers,	and	concert	halls.	Sonar	is	also	based	on	sound	reflection.	Seismologists	study	seismic	waves,	which	are	waves	that	may	be	produced	by	explosions	or	earthquakes.	Layers	in	the	Earth	reflect	these	waves,	helping	scientists
understand	the	Earth's	structure,pinpoint	the	source	of	the	waves,	and	identify	valuable	resources.	Streams	of	particles	may	be	reflected	as	waves.	For	example,	neutron	reflection	off	of	atoms	may	be	used	to	map	internal	structure.	Neutron	reflection	also	is	used	in	nuclear	weapons	and	reactors.	Share	copy	and	redistribute	the	material	in	any
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others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the	public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights
such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	In	acoustics:	Acoustic	problemsIf	large	echoes	are	to	be	avoided,	focusing	of	the	sound	wave	must	be	avoided.	Smooth,	curved	reflecting	surfaces	such	as	domes	and	curved	walls	act	as	focusing	elements,	creating	large	echoes	and	leading	to	bad	texture.	Improper	blend
results	if	sound	from	one	part	of	theRead	More	In	sound:	Reflectionfamiliar	in	the	phenomenon	of	echoes	is	reflection.	This	plays	a	critical	role	in	room	and	auditorium	acoustics,	in	large	part	determining	the	adequacy	of	a	concert	hall	for	musical	performance	or	other	functions.	In	the	case	of	light	waves	passing	from	air	through	a	glass	plate,	close
inspection	showsRead	More	In	ultrasoundThe	reflected	echoes	are	received	by	an	electronic	apparatus	that	determines	the	intensity	level	of	the	echoes	and	the	position	of	the	tissue	giving	rise	to	the	echoes.	The	images	thus	formed	can	be	displayed	in	static	form,	or,	through	the	use	of	rapid	multiple	sound	scans,Read	More	/en/microscope-resource-
center/nav	Light	reflection	occurs	when	a	ray	of	light	bounces	off	a	surface	and	changes	direction.	From	a	detailed	definition	of	reflection	of	light	to	the	different	types	of	reflection	and	example	images,	our	introductory	article	tells	you	everything	you	need	to	know	about	the	reflection	of	light.	What	is	Reflection	of	Light?	Reflection	of	light	(and	other
forms	of	electromagnetic	radiation)	occurs	when	the	waves	encounter	a	surface	or	other	boundary	that	does	not	absorb	the	energy	of	the	radiation	and	bounces	the	waves	away	from	the	surface.	Reflection	of	Light	Example	The	simplest	example	of	visible	light	reflection	is	the	surface	of	a	smooth	pool	of	water,	where	incident	light	is	reflected	in	an
orderly	manner	to	produce	a	clear	image	of	the	scenery	surrounding	the	pool.	Throw	a	rock	into	the	pool	(see	Figure	1),	and	the	water	is	perturbed	to	form	waves,	which	disrupt	the	reflection	by	scattering	the	reflected	light	rays	in	all	directions.	Who	Discovered	the	Reflection	of	Light?	Some	of	the	earliest	accounts	of	light	reflection	originate	from
the	ancient	Greek	mathematician	Euclid,	who	conducted	a	series	of	experiments	around	300	BC,	and	appears	to	have	had	a	good	understanding	of	how	light	is	reflected.	However,	it	wasnt	until	a	millennium	and	a	half	later	that	the	Arab	scientist	Alhazen	proposed	a	law	describing	exactly	what	happens	to	a	light	ray	when	it	strikes	a	smooth	surface
and	then	bounces	off	into	space.	The	incoming	light	wave	is	referred	to	as	an	incident	wave,	and	the	wave	that	is	bounced	away	from	the	surface	is	termed	the	reflected	wave.	Visible	white	light	that	is	directed	onto	the	surface	of	a	mirror	at	an	angle	(incident)	is	reflected	back	into	space	by	the	mirror	surface	at	another	angle	(reflected)	that	is	equal
to	the	incident	angle,	as	presented	for	the	action	of	a	beam	of	light	from	a	flashlight	on	a	smooth,	flat	mirror	in	Figure	2.	Thus,	the	angle	of	incidence	is	equal	to	the	angle	of	reflection	for	visible	light	as	well	as	for	all	other	wavelengths	of	the	electromagnetic	radiation	spectrum.	This	concept	is	often	termed	the	Law	of	Reflection.	It	is	important	to	note
that	the	light	is	not	separated	into	its	component	colors	because	it	is	not	being	bent	or	refracted,	and	all	wavelengths	are	being	reflected	at	equal	angles.	The	best	surfaces	for	reflecting	light	are	very	smooth,	such	as	a	glass	mirror	or	polished	metal,	although	almost	all	surfaces	will	reflect	light	to	some	degree.	When	light	waves	are	incident	on	a
smooth,	flat	surface,	they	reflect	away	from	the	surface	at	the	same	angle	as	they	arrive.	This	tutorial	explores	the	relationship	between	incident	and	reflected	angles	for	a	virtual	sinusoidal	light	wave.	Start	Tutorial	>>	Because	light	behaves	in	some	ways	as	a	wave	and	in	other	ways	as	if	it	were	composed	of	particles,	several	independent	theories	of
light	reflection	have	emerged.	According	to	wave-based	theories,	the	light	waves	spread	out	from	the	source	in	all	directions,	and	upon	striking	a	mirror,	are	reflected	at	an	angle	determined	by	the	angle	at	which	the	light	arrives.	The	reflection	process	inverts	each	wave	back-to-front,	which	is	why	a	reverse	image	is	observed.	The	shape	of	light
waves	depends	upon	the	size	of	the	light	source	and	how	far	the	waves	have	traveled	to	reach	the	mirror.	Wavefronts	that	originate	from	a	source	near	the	mirror	will	be	highly	curved,	while	those	emitted	by	distant	light	sources	will	be	almost	linear,	a	factor	that	will	affect	the	angle	of	reflection.	According	to	particle	theory,	which	differs	in	some
important	details	from	the	wave	concept,	light	arrives	at	the	mirror	in	the	form	of	a	stream	of	tiny	particles,	termed	photons,	which	bounce	away	from	the	surface	upon	impact.	Because	the	particles	are	so	small,	they	travel	very	close	together	(virtually	side	by	side)	and	bounce	from	different	points,	so	their	order	is	reversed	by	the	reflection	process,
producing	a	mirror	image.	Regardless	of	whether	light	is	acting	as	particles	or	waves,	the	result	of	reflection	is	the	same.	The	reflected	light	produces	a	mirror	image.	The	amount	of	light	reflected	by	an	object,	and	how	it	is	reflected,	is	highly	dependent	upon	the	degree	of	smoothness	or	texture	of	the	surface.	When	surface	imperfections	are	smaller
than	the	wavelength	of	the	incident	light	(as	in	the	case	of	a	mirror),	virtually	all	of	the	light	is	reflected	equally.	However,	in	the	real	world	most	objects	have	convoluted	surfaces	that	exhibit	a	diffuse	reflection,	with	the	incident	light	being	reflected	in	all	directions.	Many	of	the	objects	that	we	casually	view	every	day	(people,	cars,	houses,	animals,
trees,	etc.)	do	not	themselves	emit	visible	light	but	reflect	incident	natural	sunlight	and	artificial	light.	For	instance,	an	apple	appears	a	shiny	red	color	because	it	has	a	relatively	smooth	surface	that	reflects	red	light	and	absorbs	other	non-red	(such	as	green,	blue,	and	yellow)	wavelengths	of	light.	How	Many	Types	of	Reflection	of	Light	Are	There?
The	reflection	of	light	can	be	roughly	categorized	into	two	types	of	reflection.	Specular	reflection	is	defined	as	light	reflected	from	a	smooth	surface	at	a	definite	angle,	whereas	diffuse	reflection	is	produced	by	rough	surfaces	that	tend	to	reflect	light	in	all	directions	(as	illustrated	in	Figure	3).	There	are	far	more	occurrences	of	diffuse	reflection	than
specular	reflection	in	our	everyday	environment.	The	amount	of	light	reflected	by	an	object,	and	how	it	is	reflected,	is	very	dependent	upon	the	smoothness	or	texture	of	the	surface.	This	interactive	tutorial	investigates	variations	in	reflectivity	of	surfaces	as	they	transition	from	smooth,	mirror-like	textures	to	very	rough	and	irregular.	Start	Tutorial
>>	To	visualize	the	differences	between	specular	and	diffuse	reflection,	consider	two	very	different	surfaces:	a	smooth	mirror	and	a	rough	reddish	surface.	The	mirror	reflects	all	of	the	components	of	white	light	(such	as	red,	green,	and	blue	wavelengths)	almost	equally	and	the	reflected	specular	light	follows	a	trajectory	having	the	same	angle	from
the	normal	as	the	incident	light.	The	rough	reddish	surface,	however,	does	not	reflect	all	wavelengths	because	it	absorbs	most	of	the	blue	and	green	components,	and	reflects	the	red	light.	Also,	the	diffuse	light	that	is	reflected	from	the	rough	surface	is	scattered	in	all	directions.	How	Do	Mirrors	Reflect	Light?	Perhaps	the	best	example	of	specular
reflection,	which	we	encounter	on	a	daily	basis,	is	the	mirror	image	produced	by	a	household	mirror	that	people	might	use	many	times	a	day	to	view	their	appearance.	The	mirrors	smooth	reflective	glass	surface	renders	a	virtual	image	of	the	observer	from	the	light	that	is	reflected	directly	back	into	the	eyes.	This	image	is	referred	to	as	virtual
because	it	does	not	actually	exist	(no	light	is	produced)	and	appears	to	be	behind	the	plane	of	the	mirror	due	to	an	assumption	that	the	brain	naturally	makes.	The	way	in	which	this	occurs	is	easiest	to	visualize	when	looking	at	the	reflection	of	an	object	placed	on	one	side	of	the	observer,	so	that	the	light	from	the	object	strikes	the	mirror	The	type	of
reflection	that	is	seen	in	a	mirror	depends	upon	the	mirrors	shape	and,	in	some	cases,	how	far	away	from	the	mirror	the	object	being	reflected	is	positioned.	Mirrors	are	not	always	flat	and	can	be	produced	in	a	variety	of	configurations	that	provide	interesting	and	useful	reflection	characteristics.	Concave	mirrors,	commonly	found	in	the	largest	optical
telescopes,	are	used	to	collect	the	faint	light	emitted	from	very	distant	stars.	The	curved	surface	concentrates	parallel	rays	from	a	great	distance	into	a	single	point	for	enhanced	intensity.	This	mirror	design	is	also	commonly	found	in	shaving	or	cosmetic	mirrors	where	the	reflected	light	produces	a	magnified	image	of	the	face.	The	inside	of	a	shiny
spoon	is	a	common	example	of	a	concave	mirror	surface,	and	can	be	used	to	demonstrate	some	properties	of	this	mirror	type.	If	the	inside	of	the	spoon	is	held	close	to	the	eye,	a	magnified	upright	view	of	the	eye	will	be	seen	(in	this	case	the	eye	is	closer	than	the	focal	point	of	the	mirror).	If	the	spoon	is	moved	farther	away,	a	demagnified	upside-down
view	of	the	whole	face	will	be	seen.	Here	the	image	is	inverted	because	it	is	formed	after	the	reflected	rays	have	crossed	the	focal	point	of	the	mirror	surface.	Another	common	mirror	having	a	curved-surface,	the	convex	mirror,	is	often	used	in	automobile	rear-view	reflector	applications	where	the	outward	mirror	curvature	produces	a	smaller,	more
panoramic	view	of	events	occurring	behind	the	vehicle.	When	parallel	rays	strike	the	surface	of	a	convex	mirror,	the	light	waves	are	reflected	outward	so	that	they	diverge.	When	the	brain	retraces	the	rays,	they	appear	to	come	from	behind	the	mirror	where	they	would	converge,	producing	a	smaller	upright	image	(the	image	is	upright	since	the
virtual	image	is	formed	before	the	rays	have	crossed	the	focal	point).	Convex	mirrors	are	also	used	as	wide-angle	mirrors	in	hallways	and	businesses	for	security	and	safety.	The	most	amusing	applications	for	curved	mirrors	are	the	novelty	mirrors	found	at	state	fairs,	carnivals,	and	fun	houses.	These	mirrors	often	incorporate	a	mixture	of	concave	and
convex	surfaces,	or	surfaces	that	gently	change	curvature,	to	produce	bizarre,	distorted	reflections	when	people	observe	themselves.	Spoons	can	be	employed	to	simulate	convex	and	concave	mirrors,	as	illustrated	in	Figure	4	for	the	reflection	of	a	young	woman	standing	beside	a	wooden	fence.	When	the	image	of	the	woman	and	fence	are	reflected
from	the	outside	bowl	surface	(convex)	of	the	spoon,	the	image	is	upright,	but	distorted	at	the	edges	where	the	spoon	curvature	varies.	In	contrast,	when	the	reverse	side	of	the	spoon	(the	inside	bowl,	or	concave,	surface)	is	utilized	to	reflect	the	scene,	the	image	of	the	woman	and	fence	are	inverted.	An	object	beyond	the	center	of	curvature	of	a
concave	mirror	forms	a	real	and	inverted	image	between	the	focal	point	and	the	center	of	curvature.	This	interactive	tutorial	explores	how	moving	the	object	farther	away	from	the	center	of	curvature	affects	the	size	of	the	real	image	formed	by	the	mirror.	Start	Tutorial	>>	The	reflection	patterns	obtained	from	both	concave	and	convex	mirrors	are
presented	in	Figure	5.	The	concave	mirror	has	a	reflection	surface	that	curves	inward,	resembling	a	portion	of	the	interior	of	a	sphere.	When	light	rays	that	are	parallel	to	the	principal	or	optical	axis	reflect	from	the	surface	of	a	concave	mirror	(in	this	case,	light	rays	from	the	owl's	feet),	they	converge	on	the	focal	point	(red	dot)	in	front	of	the	mirror.
The	distance	from	the	reflecting	surface	to	the	focal	point	is	known	as	the	mirror's	focal	length.	The	size	of	the	image	depends	upon	the	distance	of	the	object	from	the	mirror	and	its	position	with	respect	to	the	mirror	surface.	In	this	case,	the	owl	is	placed	away	from	the	center	of	curvature	and	the	reflected	image	is	upside	down	and	positioned
between	the	mirror's	center	of	curvature	and	its	focal	point.	The	convex	mirror	has	a	reflecting	surface	that	curves	outward,	resembling	a	portion	of	the	exterior	of	a	sphere.	Light	rays	parallel	to	the	optical	axis	are	reflected	from	the	surface	in	a	direction	that	diverges	from	the	focal	point,	which	is	behind	the	mirror	(Figure	5).	Images	formed	with
convex	mirrors	are	always	right	side	up	and	reduced	in	size.	These	images	are	also	termed	virtual	images,	because	they	occur	where	reflected	rays	appear	to	diverge	from	a	focal	point	behind	the	mirror.	Reflection	of	Light	in	Gemstones	The	manner	in	which	gemstones	are	cut	is	one	of	the	more	aesthetically	important	and	pleasing	applications	of	the
principles	of	light	reflection.	Particularly	in	the	case	of	diamonds,	the	beauty	and	economic	value	of	an	individual	stone	is	largely	determined	by	the	geometric	relationships	of	the	external	faces	(or	facets)	of	the	gem.	The	facets	that	are	cut	into	a	diamond	are	planned	so	that	most	of	the	light	that	falls	on	the	front	face	of	the	stone	is	reflected	back
toward	the	observer	(Figure	6).	A	portion	of	the	light	is	reflected	directly	from	the	outside	upper	facets,	but	some	enters	the	diamond,	and	after	internal	reflection,	is	reflected	back	out	of	the	stone	from	the	inside	surfaces	of	the	lower	facets.	These	internal	ray	paths	and	multiple	reflections	are	responsible	for	a	diamond's	sparkle,	often	referred	to	as
its	fire	.	An	interesting	consequence	of	a	perfectly	cut	stone	is	that	it	will	show	a	brilliant	reflection	when	viewed	from	the	front,	but	will	look	darker	or	dull	from	the	back,	as	illustrated	in	Figure	6.	Light	rays	are	reflected	from	mirrors	at	all	angles	from	which	they	arrive.	In	certain	other	situations,	however,	light	may	only	be	reflected	from	some
angles	and	not	others,	leading	to	a	phenomenon	known	as	total	internal	reflection.	This	can	be	illustrated	by	a	situation	in	which	a	diver	working	below	the	surface	of	perfectly	calm	water	shines	a	bright	flashlight	directly	upward	at	the	surface.	If	the	light	strikes	the	surface	at	right	angles	it	continues	directly	out	of	the	water	as	a	vertical	beam
projected	into	the	air.	If	the	light's	beam	is	directed	at	a	slight	angle	to	the	surface,	so	that	it	impacts	the	surface	at	an	oblique	angle,	the	beam	will	emerge	from	the	water,	but	will	be	bent	by	refraction	toward	the	plane	of	the	surface.	The	angle	between	the	emerging	beam	and	the	surface	of	the	water	will	be	smaller	than	the	angle	between	the	light
beam	and	the	surface	below	the	water.	If	the	diver	continues	to	angle	the	light	at	more	of	a	glancing	angle	to	the	surface,	the	beam	rising	out	of	the	water	will	get	closer	and	closer	to	the	surface,	until	at	some	point	it	will	be	parallel	to	the	surface.	Because	of	light	bending	due	to	refraction,	the	emerging	beam	will	become	parallel	to	the	surface
before	the	light	below	the	water	has	reached	the	same	angle.	The	point	at	which	the	emerging	beam	becomes	parallel	to	the	surface	occurs	at	the	critical	angle	for	water.	If	the	light	is	angled	still	further,	none	of	it	will	emerge.	Instead	of	being	refracted,	all	of	the	light	will	reflect	at	the	water's	surface	back	into	the	water	just	as	it	would	at	the	surface
of	a	mirror.	Regardless	of	the	position	of	the	object	reflected	by	a	convex	mirror,	the	image	formed	is	always	virtual,	upright,	and	reduced	in	size.	This	interactive	tutorial	explores	how	moving	the	object	farther	away	from	the	mirror's	surface	affects	the	size	of	the	virtual	image	formed	behind	the	mirror.	Start	Tutorial	>>	Total	Internal	Reflection	of
Light	The	principle	of	total	internal	reflection	is	the	basis	for	fiber	optic	light	transmission	that	makes	possible	medical	procedures	such	as	endoscopy,	telephone	voice	transmissions	encoded	as	light	pulses,	and	devices	such	as	fiber	optic	illuminators	that	are	widely	used	in	microscopy	and	other	tasks	requiring	precision	lighting	effects.	The	prisms
employed	in	binoculars	and	in	single-lens	reflex	cameras	also	utilize	total	internal	reflection	to	direct	images	through	several	90-degree	angles	and	into	the	users	eye.	In	the	case	of	fiber	optic	transmission,	light	entering	one	end	of	the	fiber	is	reflected	internally	numerous	times	from	the	wall	of	the	fiber	as	it	zigzags	toward	the	other	end,	with	none	of
the	light	escaping	through	the	thin	fiber	walls.	This	method	of	piping	light	can	be	maintained	for	long	distances	and	with	numerous	turns	along	the	path	of	the	fiber.	Total	internal	reflection	is	only	possible	under	certain	conditions.	The	light	is	required	to	travel	in	a	medium	that	has	relatively	high	refractive	index,	and	this	value	must	be	higher	than
that	of	the	surrounding	medium.	Water,	glass,	and	many	plastics	are	therefore	suitable	for	use	when	they	are	surrounded	by	air.	If	the	materials	are	chosen	appropriately,	reflections	of	the	light	inside	the	fiber	or	light	pipe	will	occur	at	a	shallow	angle	to	the	inner	surface	(see	Figure	7),	and	all	light	will	be	totally	contained	within	the	pipe	until	it	exits
at	the	far	end.	At	the	entrance	to	the	optic	fiber,	however,	the	light	must	strike	the	end	at	a	high	incidence	angle	in	order	to	travel	across	the	boundary	and	into	the	fiber.	The	principles	of	reflection	are	exploited	to	great	benefit	in	many	optical	instruments	and	devices,	and	this	often	includes	the	application	of	various	mechanisms	to	reduce	reflections
from	surfaces	that	take	part	in	image	formation.	The	concept	behind	antireflection	technology	is	to	control	the	light	used	in	an	optical	device	in	such	a	manner	that	the	light	rays	reflect	from	surfaces	where	it	is	intended	and	beneficial,	and	do	not	reflect	away	from	surfaces	where	this	would	have	a	deleterious	effect	on	the	image	being	observed.	One
of	the	most	significant	advances	made	in	modern	lens	design,	whether	for	microscopes,	cameras,	or	other	optical	devices,	is	the	improvement	in	antireflection	coating	technology.	Examine	how	various	combinations	of	antireflection	coatings	affect	the	percentage	of	light	transmitted	through,	or	reflected	from,	a	lens	surface.	The	tutorial	also
investigates	reflectivity	as	a	function	of	incident	angle.	Start	Tutorial>>	The	Use	of	Antireflective	Coatings	to	Reduce	Unwanted	Light	Reflections	Thin	coatings	of	certain	materials,	when	applied	to	lens	surfaces,	can	help	reduce	unwanted	reflections	from	the	surfaces	that	can	occur	when	light	passes	through	a	lens	system.	Modern	lenses	that	are
highly	corrected	for	optical	aberrations	generally	have	multiple	individual	lenses,	or	lens	elements,	which	are	mechanically	held	together	in	a	barrel	or	lens	tube,	and	are	more	properly	referred	to	as	a	lens	or	optical	system.	Each	air-glass	interface	in	such	a	system,	if	not	coated	to	reduce	reflections,	can	reflect	between	four	and	five	percent	of	an
incident	light	beam	normal	to	the	surface,	resulting	in	a	transmission	value	of	95	to	96	percent	at	normal	incidence.	Application	of	a	quarter-wavelength	thick	antireflection	coating	having	a	specifically	chosen	refractive	index	can	increase	the	transmission	value	by	three	to	four	percent.	Modern	objective	lenses	for	microscopes,	as	well	as	those
designed	for	cameras	and	other	optical	devices,	have	become	increasingly	more	sophisticated	and	complex,	and	may	have	15	or	more	separate	lens	elements	with	multiple	air-glass	interfaces.	If	none	of	the	elements	were	coated,	reflection	losses	in	the	lens	from	axial	rays	alone	would	reduce	transmittance	values	to	around	50	percent.	In	the	past,
single-layer	coatings	were	used	to	reduce	glare	and	improve	light	transmission,	but	these	have	been	largely	supplanted	by	multilayer	coatings	that	can	produce	transmittance	values	exceeding	99.9	percent	for	visible	light.	Illustrated	in	Figure	8	is	a	schematic	drawing	of	light	waves	reflecting	from	and/or	passing	through	a	lens	element	coated	with
two	antireflection	layers.	The	incident	wave	strikes	the	first	layer	(Layer	A	in	Figure	8)	at	an	angle,	resulting	in	part	of	the	light	being	reflected	(R0)	and	part	being	transmitted	through	the	first	layer.	Upon	encountering	the	second	antireflection	layer	(Layer	B),	another	portion	of	the	light	(R1)	is	reflected	at	the	same	angle	and	interferes	with	light
reflected	from	the	first	layer.	Some	of	the	remaining	light	waves	continue	on	to	the	glass	surface	where	they	are	again	partially	reflected	and	partially	transmitted.	Light	that	is	reflected	from	the	glass	surface	(R2)	interferes	(both	constructively	and	destructively)	with	light	reflected	from	the	antireflection	layers.	The	refractive	indices	of	the
antireflection	layers	differ	from	that	of	the	glass	and	the	surrounding	medium	(air),	and	are	carefully	chosen	according	to	the	composition	of	the	glass	used	in	the	particular	lens	element	to	produce	the	desired	refraction	angles.	As	the	light	waves	pass	through	the	antireflection	coatings	and	the	glass	lens	surface,	nearly	all	of	the	light	(depending
upon	the	angle	of	incidence)	is	ultimately	transmitted	through	the	lens	element	and	focused	to	form	an	image.	Magnesium	fluoride	is	one	of	many	materials	used	for	thin-layer	optical	antireflection	coatings,	although	most	microscope	and	lens	manufacturers	now	produce	their	own	proprietary	coating	formulations.	The	general	result	of	these
antireflection	measures	is	a	dramatic	improvement	of	image	quality	in	optical	devices	because	of	increased	transmission	of	visible	wavelengths,	reduction	of	glare	from	unwanted	reflections,	and	elimination	of	interference	from	unwanted	wavelengths	that	lie	outside	the	visible	light	spectral	range.	The	reflection	of	visible	light	is	a	property	of	the
behavior	of	light	that	is	fundamental	in	the	function	of	all	modern	microscopes.	Light	is	often	reflected	by	one	or	more	plane	(or	flat)	mirrors	within	the	microscope	to	direct	the	light	path	through	lenses	that	form	the	virtual	images	we	see	in	the	oculars	(eyepieces).	Microscopes	also	make	use	of	beamsplitters	to	allow	some	light	to	be	reflected	while
simultaneously	transmitting	a	portion	of	the	light	to	different	parts	of	the	optical	system.	Other	optical	components	in	the	microscope,	such	as	specially	designed	prisms,	filters,	and	lens	coatings,	also	carry	out	their	functions	in	forming	the	image	with	a	crucial	reliance	on	the	phenomenon	of	light	reflection.	In	angle	of	incidenceangle	of	incidence
equals	the	angle	of	reflection.	The	reflected	ray	is	always	in	the	plane	defined	by	the	incident	ray	and	the	normal	to	the	surface.	The	law	of	reflection	can	be	used	to	understand	the	images	produced	by	plane	and	curved	mirrors.	Reflection	at	rough,	or	irregular,	boundariesRead	More	In	telecommunications	media:	Optical	fibresDifferent	reflection
angles	within	the	fibre	core	create	different	propagation	paths	for	the	light	rays.	Rays	that	travel	nearest	to	the	axis	of	the	core	propagate	by	what	is	called	the	zeroth	order	mode;	other	light	rays	propagate	by	higher-order	modes.	It	is	the	simultaneous	presence	ofRead	More	In	reflectionwave	and	a	perpendicular	(angle	of	reflection).	Reflection	at
rough,	or	irregular,	boundaries	is	diffuse.	The	reflectivity	of	a	surface	material	is	the	fraction	of	energy	of	the	oncoming	wave	that	is	reflected	by	it.	See	also	total	internal	reflection.Read	More	Written	By	Kuldeep	S	Last	Modified	24-01-2023	Reflection	is	a	phenomenon	that	we	experience	in	our	daily	lives	when	we	use	a	mirror.	The	reflection	of	light
from	various	kinds	of	surfaces	allows	us	to	see	our	surroundings.	The	point	at	which	the	rays	of	light	emanating	from	an	object	or	optical	source	appear	to	meet	after	reflection	from	the	mirror	forms	an	image.	In	this	article,	let	us	know	what	reflection	is	and	what	its	types	are.	The	change	in	the	direction	of	a	wave	when	it	hits	a	boundary	between	two
different	media	and	moves	back	into	the	same	medium	is	called	reflection.	The	commonly	known	reflections	are	that	of	light	and	sound	waves.	Light	reflects	from	any	surface	according	to	two	rules.	These	rules	are	called	laws	of	reflection.	When	light	from	any	object	reflects	from	polished	surfaces,	reflection	is	called	regular	reflection.	Regular
reflection	gives	images.	Depending	on	the	mirror	(reflecting	surface)	and	object	position	we	get	two	types	of	images	called	real	and	virtual	images.Plane	mirrors	we	use	at	home	form	our	virtual	image.	Light	rays	falling	on	it	get	bounced	back	by	the	smooth	surface,	and	we	can	see	the	reflection	of	the	object	in	the	mirror.	For	the	image	formed	by	a
plane	mirror,	the	image	distance	from	the	mirror	will	be	equal	to	the	object	distance	from	the	mirror.	We	can	see	that	the	image	distance	from	the	mirror	is	equal	to	the	distance	of	the	object	from	the	mirror.	\({d_o}	=	{d_i}\)	Incident	ray:	The	ray	of	light	that	hits	the	reflecting	surface	is	the	incident	ray.Reflected	ray:	It	is	the	ray	that	bounces	back
from	the	surface.Normal:	It	is	the	line	that	is	perpendicular	to	a	surface.Point	of	incidence:	It	is	the	point	where	the	incident	ray	touches	the	surface.	The	incident	ray,	the	reflected	ray,	and	the	normal	to	the	surface	at	the	point	of	incidence	all	lie	in	the	same	plane.Suppose	we	imagine	a	plane	passing	through	the	incident	ray	and	the	reflected	ray.	In
that	case,	it	will	also	contain	the	normal	to	the	surface	at	the	point	of	incidence.	The	angle	of	incidence	is	equal	to	the	angle	of	reflection.In	simple	words,	if	the	angle	of	incidence	is	\({60^	\circ	}\)	to	the	normal,	then	the	ray	reflects	or	turns	back	at	the	same	angle	of	\({60^	\circ	}\)	to	the	normal.	The	rays	coming	from	a	point	(part	of	an	object)	after
interacting	with	an	optical	medium,	either	converge	to	a	point	or	appear	to	diverge	from	a	point.	If	they	converge	the	point	to	which	they	are	converging	is	called	a	real	image,	and	if	they	diverge,	the	point	from	which	they	are	appearing	to	diverge	is	called	a	virtual	image.	Real	Image:	Rays	from	the	object	after	interacting	with	the	optical	medium	like
mirror	or	lens,	converge	to	a	point	to	form	a	real	image.	A	real	image	can	be	taken	on-screen	if	we	place	a	screen	at	the	place	where	rays	are	converging.	Virtual	Image:	Rays	from	the	object	after	interacting	with	the	optical	medium	like	mirror	or	lens,	appear	to	diverge	from	a	point.	The	point	from	which	they	are	appearing	to	diverge	is	called	a
virtual	image.	We	cannot	take	a	virtual	image	on	the	screen.	Based	on	the	type	of	surface	to	which	light	hits,	there	are	three	types	of	reflections:a.	Regular	reflectionb.	Diffused	reflectionc.	Multiple	reflections	Regular	reflection	is	the	reflection	from	a	smooth	surface	such	as	a	mirror,	polished	metal,	or	still	surface	of	the	water.	Another	name	for	this
is	Specular	reflection.	The	image	obtained	is	clear	and	sharp.	If	a	parallel	beam	of	light	is	incident	on	the	surface,	all	the	reflected	rays	are	also	parallel.	Thus,	a	regular	reflection	forms	an	image.	The	image	formed	in	a	flat,	plane	mirror	is	virtual,	erect,	and	the	same	size	as	that	of	the	object.We	can	only	see	a	virtual	image	but	cannot	project	it	on	a
screen.	A	diffused	reflection	is	caused	due	to	light	falling	on	rough	surfaces.	A	beam	of	light	falling	on	such	a	surface	gets	reflected	in	all	directions	at	various	angles.	When	light	falls	on	the	objects	in	our	room,	it	gets	diffused	in	all	directions	based	on	the	roughness	of	their	surfaces.	Images	are	not	formed	in	diffused	reflection.	Multiple	reflections
are	like	regular	reflections,	but	with	more	than	one	mirror.	When	we	place	two	mirrors	at	an	angle,	multiple	reflections	take	place	in	such	cases.	The	number	of	images	seen	depends	on	the	angle	between	the	two	mirrors.The	method	to	determine	the	number	of	images	is	as	below:	Step	1:	Find	the	ratio	of	\(360^\circ	\)	to	the	angle	between	mirrors.\
(n	=	\frac{{{{360}^o}}}{{{\rm{angle\;between\;mirrors}}}}\)	Step	2:	If	\(n\)	is	an	even	number,	thenNumber	of	images	\(\left(	N	\right)	=	n	1\)If	\(n\)	is	an	odd	number,	then,a)If	object	is	kept	symmetrically,	Number	of	images	\(\left(	N	\right)	=	n	1\)b)If	object	is	kept	asymmetrically,	Number	of	images	\(\left(	N	\right)	=	n\)If	\(n\)	is	a	fraction	then
number	of	images	\(N\)	is	equal	to	integral	part.	If	we	place	two	mirrors	at	an	angle	of	\({60^	\circ	},\)	then	we	get	\(5\)	images	as	\(\frac{{360}}{{60}}	=	6,\)	which	is	an	even	number.	Suppose	if	we	place	two	mirrors	at	an	angle	of	\({120^	\circ	}\)	and	object	is	kept	symmetrically,	Since	\(\frac{{360}}{{120}}	=	3,\)	we	see	\(3	1	=	2\)	images.	In	a
room	with	mirrors	on	opposite	walls,	such	as	a	haircutting	salon,	the	angle	between	them	is	zero.	This	gives	rise	to	infinite	reflections,	as	\(\frac{{360}}{{0}}	=	\infty	\)We	use	curved	mirrors	also	in	many	situations.	Two	main	types	of	curved	mirrors	are	concave	mirrors	and	convex	mirrors.	A	concave	mirror	is	a	part	of	a	sphere	whose	inside	surface
is	smooth	and	shiny.	A	concave	mirror	can	give	an	erect,	virtual	image	or	a	real,	inverted	image	depending	on	the	objects	position.	We	can	project	a	real	image	on	a	screen.	Real	ImageVirtual	Image	i.	Men	use	them	while	shaving.ii.	They	are	used	to	produce	parallel	beams	of	light	in	torches,	vehicle	headlights,	searchlights.iii.	They	are	used	in
reflecting	telescopes.iv.	Dentists	use	them	to	see	the	back	of	teeth.	A	convex	mirror	is	a	part	of	a	sphere	whose	outside	surface	is	smooth	and	shiny.	Irrespective	of	the	objects	position,	this	mirror	always	gives	a	virtual,	erect,	and	diminished	image.	i.	Vehicle	side	view	mirrors	are	convex	as	they	show	a	larger	area	in	a	small	mirror.ii.	They	are	placed
at	curves	of	roads	to	give	a	view	of	the	bend	of	the	road.iii.	Convex	mirrors	are	also	used	in	reflecting	telescopes.	Water	waves,	sound	waves,	seismic	waves	also	get	reflected.	Echo	is	the	most	common	experience	of	sound	reflection.	When	we	stand	near	a	hill	and	shout,	we	can	hear	our	voice	after	a	few	seconds,	due	to	echoing.	All	sounds	get
reflected	by	the	walls	and	objects	in	our	surroundings.	However,	we	do	not	hear	echoes	in	our	houses	or	buildings	as	the	distance	of	travel	of	sound	waves	is	too	small.Reflection	of	sound	has	applications	in	devices	like	SONAR	(Sound	Navigation	and	Ranging)	to	detect	objects	and	calculate	the	oceans	distances	and	depths.	Echocardiography	is	used
to	diagnose	heart	problems.Bats	and	dolphins	use	echoes	to	move	about	and	find	food.	Seismic	waves	from	earthquakes	and	explosions	too	get	reflected	by	different	layers	of	the	earth.	This	has	application	in	studying	the	earths	crust	and	in	prospecting	for	petroleum	and	gas.	a.	We	use	plane	mirrors	and	spherical	mirrors	which	work	on	laws	of
reflections,	in	our	daily	lives	in	different	situations.b.	Sound	reflection	is	used	to	find	depths	of	oceans	and	in	medical	devices	like	echocardiography.c.	Seismic	wave	reflection	is	used	to	determine	the	presence	of	petroleum	deposits.	Following	are	the	differences	between	real	image	and	virtual	image:	(i)	When	the	rays	of	light	emanating	from	an
optical	source	meet	at	the	real	point	after	reflection	from	the	mirror,	that	point	source	is	called	a	real	image.	Whereas,	when	the	rays	of	light	emanating	from	an	optical	source	appear	to	meet	after	reflection	from	the	mirror,	it	is	called	a	virtual	image	of	that	point	source.	(ii)	Real	images	can	be	obtained	on	a	screen,	whereas	virtual	images	cannot	be
obtained	on	a	screen.	(iii)	The	real	image	is	always	inverted	as	compared	to	the	object.	On	the	other	hand,	the	virtual	image	is	always	erect	as	compared	to	the	object.	(iv)	Real	image	is	represented	by	real	lines,	whereas	the	virtual	image	is	always	represented	by	dots	or	by	broken	lines.	Q.1.	Two	plane	mirrors	are	placed	such	that	they	make	an	angle
of	\({90^	\circ	}.\)	How	many	reflections	of	an	object	can	be	seen?	Ans:	\(n	=	\frac{{{{360}^	\circ	}}}{{{\text{angle}}\,{\text{between}}\,{\text{mirrors}}}}\)\(n	=	\frac{{{{360}^	\circ	}}}{{{{90}^	\circ	}}}	=	4\)Since	\(n\)	is	an	even	number,	the	number	of	images	seen	is	\(n	1	=	3\)We	see	three	images	when	we	place	two	mirrors
perpendicular	to	each	other.	Q.1.	What	is	reflection	in	simple	words?Ans:	Reflection	means	the	bouncing	of	a	wave	when	it	hits	the	surface	of	an	object.	It	can	be	light,	sound,	water	waves,	radio	waves,	seismic	waves.	Q.2.	Why	do	we	see	diminished	or	distorted	images	on	the	outer	surface	of	steel	vessels?Ans:	Steel	vessels	are	smooth.	Since	they	are
curved,	the	outer	surface	behaves	like	a	convex	mirror.	Q.3.	Where	do	we	experience	the	reflection	of	sound?Ans:	We	experience	the	reflection	of	sound	near	hills,	large	buildings,	inside	large	halls.	It	is	called	echo.	Q.4.	What	type	of	reflection	makes	it	possible	for	us	to	see	our	surroundings?Ans:	Our	eyes	receive	light	from	all	directions	due	to
diffused	reflection	from	objects	when	light	falls	on	them,	and	it	gets	scattered.	Q.5.	In	reflection	of	light,	what	is	the	difference	between	real	and	virtual	images?Ans:	A	real	image	is	inverted	and	can	be	projected	on	a	screen.	It	can	be	captured	on	a	light-sensitive	film	or	sensor.	A	virtual	image	is	erect	but	cannot	be	projected	on	a	screen.	Likewise,	it
cannot	be	captured	on	a	photographic	film	or	sensor.	We	hope	this	detailed	article	on	Reflection	helps	you	in	your	preparation.	If	you	get	stuck	do	let	us	know	in	the	comments	section	below	and	we	will	get	back	to	you	at	the	earliest.	Reflection	is	a	phenomenon	in	which	a	wave	traveling	through	a	medium	reflects	at	the	interface	of	another	medium.
In	optics,	reflection	takes	place	when	light	is	incident	at	the	interface	of	the	two	media.	The	ray	of	light	returns	to	the	first	medium	without	any	change	in	velocity.	Reflection	Example	Light	is	reflected	from	an	object	reaches	our	eyes	allowing	us	tosee	the	objectA	mirror	reflects	light	from	an	object	reaches	our	eyes,	thusallowing	us	to	see	the	object
through	the	mirrorReflection	takes	place	in	a	plane	mirror,	concave	mirror,	and	convexmirror.	There	are	two	types	of	reflection:	specular	reflection	and	diffuse	reflection.	Incident	Ray:	The	ray	of	light	that	is	incident	on	the	interface.Reflected	Ray:	The	ray	of	light	that	is	reflected	from	the	interface.Normal:	The	perpendicular	to	the	interface.Angle	of
Incidence:	The	angle	that	the	incident	ray	makes	with	the	normal.Angle	of	Reflection:	The	angle	that	the	reflected	ray	makes	with	the	normal.	In	the	case	of	specular	reflection,	the	angle	of	reflection	is	equal	to	the	angle	of	incidence,	thus	giving	a	mirror-like	reflection.	Reflection	In	the	case	of	diffuse	reflection,	the	incident	ray	reflects	from	the
interface	in	all	directions.	In	other	words,	the	angles	of	reflections	are	different	for	each	reflected	ray.	Diffuse	Reflection	Two	laws	apply	to	specular	reflection.	The	incident	ray,	the	reflected	ray,	and	the	normal	lie	on	the	same	plane.The	angle	of	incidence	is	equal	to	the	angle	of	reflection.	Laws	of	Reflection	Q.1.	What	is	total	internal	reflection?	Ans.
Total	internal	reflection	is	a	phenomenon	in	which	a	ray	of	light	traveling	from	a	denser	medium	to	a	rarer	medium	is	reflected	in	the	denser	medium	instead	of	refracting	to	the	rarer	medium.	Q.2.	Who	invented	the	reflecting	telescope?	Ans.	Issac	Newton	invented	the	reflecting	telescope	in	1668.	Q.3.	What	is	reflection	symmetry?	Ans.	Reflection
symmetry	or	mirror	symmetry	is	symmetry	concerning	reflection.	A	figure	which	does	not	change	upon	undergoing	a	reflection	has	reflectional	symmetry.	Q.4.	What	makes	a	mirror	reflective?	How	do	mirrors	reflect?	Ans.	Mirrors	reflect	because	of	the	presence	of	free	electrons,	which	makes	mirrors	electrically	conductive.	The	silver	atoms	behind
the	glass	absorb	the	photons	of	incoming	light	energy	and	become	excited.	However,	that	makes	them	unstable,	so	they	try	to	become	stable	again	by	getting	rid	of	the	extra	energy,	and	they	do	that	by	giving	off	some	more	photons.	Silver	reflects	light	better	than	anything	else.	It	gives	off	as	many	photons	as	the	amount	falling	on	it.	The	photons	that
come	out	of	the	mirror	are	almost	the	same	as	the	ones	that	go	into	it.	Q.5.	Why	is	the	reflection	in	a	spoon	upside	down?	Ans.	The	light	waves	from	an	observer	hit	the	different	parts	of	the	spoon	at	different	angles,	so	they	are	all	bent	a	little	bit	differently	and	reflect	in	different	directions.	By	the	time	they	come	back	to	the	observer,	they	have	all
bent	differently.	When	the	reflected	rays	intersect,	they	end	up	making	the	observer	look	upside	down.	Article	was	last	reviewed	on	Wednesday,	March	9,	2022	Share	copy	and	redistribute	the	material	in	any	medium	or	format	for	any	purpose,	even	commercially.	Adapt	remix,	transform,	and	build	upon	the	material	for	any	purpose,	even
commercially.	The	licensor	cannot	revoke	these	freedoms	as	long	as	you	follow	the	license	terms.	Attribution	You	must	give	appropriate	credit	,	provide	a	link	to	the	license,	and	indicate	if	changes	were	made	.	You	may	do	so	in	any	reasonable	manner,	but	not	in	any	way	that	suggests	the	licensor	endorses	you	or	your	use.	ShareAlike	If	you	remix,
transform,	or	build	upon	the	material,	you	must	distribute	your	contributions	under	the	same	license	as	the	original.	No	additional	restrictions	You	may	not	apply	legal	terms	or	technological	measures	that	legally	restrict	others	from	doing	anything	the	license	permits.	You	do	not	have	to	comply	with	the	license	for	elements	of	the	material	in	the
public	domain	or	where	your	use	is	permitted	by	an	applicable	exception	or	limitation	.	No	warranties	are	given.	The	license	may	not	give	you	all	of	the	permissions	necessary	for	your	intended	use.	For	example,	other	rights	such	as	publicity,	privacy,	or	moral	rights	may	limit	how	you	use	the	material.	
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