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Perpendicular	means	at	right	angles	(90)	to.	The	red	line	is	perpendicular	to	the	blue	line	here:	Here	also:	(The	little	box	drawn	in	the	corner,	means	"at	right	angles",	so	we	didn't	really	need	to	also	show	that	it	was	90,	but	we	just	wanted	to!)	Try	for	yourself:	geometry/images/geom-parallel.js?mode=perp	Lines	are	parallel	if	they	are	always	the	same
distance	apart	(called	"equidistant"),	and	will	never	meet.	They	also	point	in	the	same	direction.	Just	remember:	Always	the	same	distance	apart	and	never	touching.	The	red	line	and	blue	line	are	parallel	in	both	these	examples:	Example	1Example	2	Try	it	yourself:	geometry/images/geom-parallel.js?mode=par	Question:	What	is	the	difference	between
perpendicular	and	parallel?	Answer:	90	degrees	(a	right	angle)	That's	right,	when	we	rotate	a	perpendicular	line	by	90	it	becomes	parallel	(except	if	it	overlaps!)	Perpendicular	...rotate	one	line	90...	Parallel	Likewise,	parallel	lines	become	perpendicular	when	one	line	is	rotated	90.	Parallel	Curves	Curves	can	also	be	parallel	when	they	keep	the	same
distance	apart	(called	"equidistant"),	like	railroad	tracks.	The	red	curve	is	parallel	to	the	blue	curve	in	both	these	cases:	Parallel	Surfaces	Surfaces	can	also	be	parallel,	like	here:	Lines	and	Planes	9519,	9520,	9521,	9522,	9523,	9524,	9525,	9526	Copyright	2025	Rod	Pierce	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.	An	angle	measures	the	amount	of	turn	Names	of	Angles	As	the	Angle	Increases,	the	Name	Changes:	Try	It	Yourself:	geometry/images/angle-drag.js	This	diagram	might	make	it	easier	to	remember:	Also:	Acute,	Obtuse	and	Reflex	are	in	alphabetical	order.	Also:	the	letter	"A"	has	an	acute
angle.	Be	Careful	What	You	Measure	The	smaller	angle	is	an	Obtuse	Angle,but	the	larger	angle	is	a	Reflex	Angle	So	when	naming	the	angles	make	sure	that	you	know	which	angle	is	being	asked	for!	Positive	and	Negative	Angles	When	measuring	from	a	line:	a	positive	angle	goes	counterclockwise	(opposite	direction	that	clocks	go)	a	negative	angle
goes	clockwise	Parts	of	an	Angle	The	corner	point	of	an	angle	is	called	the	vertex	And	the	two	straight	sides	are	called	arms	The	angle	is	the	amount	of	turn	between	each	arm.	How	to	Label	Angles	There	are	two	main	ways	to	label	angles:	1.	give	the	angle	a	name,	usually	a	lower-case	letter	like	a	or	b,	or	sometimes	a	Greek	letter	like	(alpha)	or
(theta)	2.	or	by	the	three	letters	on	the	shape	that	define	the	angle,	with	the	middle	letter	being	where	the	angle	actually	is	(its	vertex).	Example	angle	"a"	is	"BAC",	and	angle	""	is	"BCD"	800,	801,	802,	803,	804,	805,	3276,	3277,	3278,	3279	Copyright	2024	Rod	PierceThe	triangle	symbol	in	mathematics	is	a	versatile	representation	used	in	several
branches,	such	as	geometry,	trigonometry,	and	calculus.	It	is	pivotal	for	expressing	concepts	like	the	various	types	of	triangles	(equilateral,	isosceles,	and	scalene),	their	properties,	theorems	such	as	the	Pythagorean	Theorem,	and	trigonometric	functions.In	geometry,	a	triangle	symbol	often	denotes	a	specific	shape,	and	it	is	used	to	discuss	properties
like	sides,	angles,	and	congruence.For	example:Equilateral	Triangle:	All	sides	and	angles	are	equal.Isosceles	Triangle:	Two	sides	and	the	angles	opposite	them	are	equal.Scalene	Triangle:	All	sides	and	angles	are	different.Trigonometry	heavily	relies	on	the	triangle	symbol	to	explain	relationships	between	angles	and	sides	in	right-angled	triangles.The
sine,	cosine,	and	tangent	functions	are	based	on	the	ratios	of	sides	of	right-angled	triangles.	Calculus	may	use	the	triangle	symbol	to	denote	change,	such	as	in	the	delta	symbol	()	representing	a	difference	or	change	in	a	value.Triangles	are	the	cornerstone	of	geometric	principles,	integral	to	unlocking	the	secrets	of	angles	and	dimensions.The	triangle
symbol	represents	a	polygon	with	three	sides	and	three	angles.Triangles	are	foundational	in	geometry,	trigonometry,	and	calculus,	serving	as	building	blocks	for	various	mathematical	concepts	and	calculations.Trigonometry	deals	with	the	relationships	between	angles	and	sides	of	triangles,	and	trigonometric	functions	are	defined	based	on	ratios	of	a
triangles	sides.Mastery	of	trigonometric	functions	such	as	sine,	cosine,	and	tangent	is	important	in	solving	real-world	problems	and	has	applications	in	engineering,	physics,	architecture,	and	more.Triangle	TypeSidesAnglesTrigonometry	Function	RelationEquilateralAll	sides	equalAll	angles	60IsoscelesTwo	sides	equalTwo	angles	equalScaleneAll	sides
differentAll	angles	differentRight-angledOne	90	angleOne	right	anglesine,	cosine,	tangentExplore	the	significance	of	the	triangle	symbol	in	math,	from	geometric	shapes	to	trigonometric	functions.	Learn	about	triangle	types	and	their	role	in	mathematical	theorems	and	principles.The	geometric	significance	of	the	triangle	symbol	in	math	lies	in	its
fundamental	role	as	a	polygon	with	three	sides	and	three	angles.	This	simple	yet	crucial	shape	serves	as	the	building	block	for	various	mathematical	concepts	and	calculations.Triangles	are	foundational	in	geometry,	trigonometry,	and	calculus,	providing	the	basis	for	understanding	more	complex	shapes	and	equations.The	triangle	symbol	also
represents	the	concept	of	stability	and	balance,	making	it	a	central	element	in	architectural	and	engineering	designs.Furthermore,	in	applied	mathematics,	triangles	are	utilized	to	solve	real-world	problems	such	as	calculating	distances,	areas,	and	angles.Their	versatile	nature	and	unique	properties	make	triangles	an	essential	component	of
mathematical	principles	and	practical	applications,	showcasing	the	significant	geometric	role	of	the	triangle	symbol	in	the	field	of	mathematics.	Triangles	serve	as	the	foundation	for	countless	theorems,	including	the	Pythagorean	theorem,	and	are	widely	used	in	fields	such	as	engineering,	architecture,	and	computer	graphics.	The	simplicity	and
symmetry	of	the	triangle	symbol	make	it	an	enduring	representation	of	balance	and	strength,	often	utilized	in	both	theoretical	and	applied	mathematics.	For	quick	incorporation	into	digital	work,	many	people	search	for	triangle	symbol	math	copy	and	paste	to	insert	these	geometric	shapes	directly	into	their	documents	or	projects.Trigonometry,	a
branch	of	mathematics	that	deals	with	the	relationships	between	the	angles	and	sides	of	triangles,	is	a	fundamental	concept	in	the	study	of	triangles.In	trigonometry,	the	key	points	of	focus	are	the	trigonometric	functions	within	triangles,	such	as	sine,	cosine,	and	tangent.Additionally,	trigonometry	involves	the	measurement	of	angles	within	triangles,
which	is	essential	for	various	calculations	and	problem-solving	in	mathematics	and	real-world	applications.Trigonometrys	application	of	trigonometric	functions	in	triangles	provides	a	fundamental	understanding	of	the	relationships	between	angles	and	side	lengths.This	concept	is	vital	for	solving	various	real-world	problems	involving	distances,
heights,	and	angles.	In	trigonometry,	the	three	primary	trigonometric	functions,	sine,	cosine,	and	tangent,	are	defined	based	on	the	ratios	of	the	lengths	of	the	sides	of	a	right-angled	triangle.These	functions	help	in	determining	unknown	angles	or	side	lengths	in	a	triangle.	Additionally,	the	reciprocal	functions,	cosecant,	secant,	and	cotangent,	are	also
utilized	to	analyze	triangles	from	different	perspectives.Mastering	these	trigonometric	functions	empowers	individuals	to	analyze	and	solve	complex	problems	in	fields	such	as	engineering,	physics,	architecture,	and	more,	where	understanding	the	relationships	within	triangles	is	essential.An	essential	concept	in	mathematics,	the	application	of	sine,
cosine,	and	tangent	functions	in	triangles	provides	crucial	insights	into	the	relationships	between	angles	and	side	lengths.These	trigonometric	functions	are	fundamental	in	trigonometry	and	are	used	to	solve	for	unknown	side	lengths	or	angles	in	a	triangle.The	table	below	summarizes	the	key	properties	of	these
functions:FunctionDefinitionExampleSineOpposite	/	Hypotenusesin()	=	Opposite	/	HypotenuseCosineAdjacent	/	Hypotenusecos()	=	Adjacent	/	HypotenuseTangentOpposite	/	Adjacenttan()	=	Opposite	/	Adjacentsummarizes	the	key	properties	of	these	functionsUnderstanding	these	functions	allows	for	the	calculation	of	missing	side	lengths	or	angles	in
right-angled	triangles.	This	knowledge	forms	the	foundation	for	solving	a	wide	range	of	practical	problems	involving	triangles	and	angles.Continuing	from	the	previous	subtopic,	delving	into	the	concept	of	angle	measurements	in	triangles	reveals	the	intricate	relationship	between	angles	and	side	lengths,	essential	in	the	study	of	trigonometry.In
trigonometry,	angles	in	a	right-angled	triangle	can	be	related	to	the	lengths	of	its	sides	through	three	primary	trigonometric	ratios:Sine	(sin),	which	is	the	ratio	of	the	length	of	the	side	opposite	the	angle	to	the	length	of	the	hypotenuse.Cosine	(cos),	which	is	the	ratio	of	the	length	of	the	side	adjacent	to	the	angle	to	the	length	of	the
hypotenuse.Understanding	these	relationships	allows	for	the	calculation	of	unknown	angles	or	side	lengths	in	a	triangle,	forming	the	foundation	for	various	applications	in	fields	such	as	engineering,	physics,	and	navigation.The	triangle	symbol	in	math	has	various	applications	in	calculus,	particularly	in	the	realm	of	geometric	optimization	and	area
calculations.	In	calculus,	the	concept	of	optimization	involves	finding	the	maximum	or	minimum	values	of	a	function.Triangles	often	appear	in	optimization	problems,	such	as	maximizing	the	area	of	a	triangle	with	a	fixed	perimeter	or	minimizing	the	surface	area	of	a	triangular	prism.	Additionally,	triangles	are	integral	to	area	calculations	in
calculus.The	definite	integral,	a	fundamental	concept	in	calculus,	can	be	used	to	find	the	area	of	a	region	bounded	by	a	curve,	the	x-axis,	and	two	vertical	lines.Triangles	frequently	arise	in	such	contexts,	allowing	for	the	calculation	of	areas	of	irregular	shapes	through	the	use	of	geometric	principles	and	calculus	techniques.Illustrating	an	essential
geometric	principle,	the	Triangle	Inequality	Theorem	compares	the	sum	of	the	lengths	of	any	two	sides	of	a	triangle	to	the	length	of	the	remaining	side.	This	theorem	is	crucial	in	determining	whether	a	set	of	three	given	line	segments	can	form	a	triangle.The	following	key	points	highlight	the	significance	and	application	of	the	Triangle	Inequality
Theorem:The	theorem	states	that	in	a	triangle	with	sides	of	lengths	a,	b,	and	c,	the	sum	of	the	lengths	of	any	two	sides	must	be	greater	than	the	length	of	the	remaining	side.For	example,	if	a	+	b	<	c,	then	a	triangle	cannot	be	formed	with	these	side	lengths.It	helps	in	quickly	assessing	the	validity	of	a	triangle,	saving	time	in	geometric
calculations.Understanding	the	Triangle	Inequality	Theorem	provides	a	foundational	understanding	of	triangle	properties,	which	is	essential	for	mastering	further	geometric	concepts	such	as	area	and	perimeter	formulas.Area	and	perimeter	formulas	for	triangles	are	fundamental	calculations	used	to	determine	the	size	and	boundary	measurements	of
a	triangle.The	area	of	a	triangle	can	be	calculated	using	the	formula	A	=	1/2	*	base	*	height,	where	the	base	and	height	are	the	perpendicular	distance	between	the	base	and	the	opposite	vertex.	Alternatively,	if	the	lengths	of	the	three	sides	of	the	triangle	are	known,	the	area	can	be	calculated	using	Herons	formula,	which	takes	into	account	the	three
side	lengths.	The	perimeter	of	a	triangle	is	found	by	adding	the	lengths	of	its	three	sides.The	formulas	for	calculating	the	area	and	perimeter	of	a	triangle	are	essential	in	various	mathematical	and	real-world	applications,	such	as	construction,	engineering,	and	geometry.Sine,	cosine,	and	tangent	are	fundamental	trigonometric	functions	that	describe
the	relationships	between	the	angles	and	sides	of	a	triangle.These	functions	are	defined	as	ratios	of	the	lengths	of	the	sides	in	a	right-angled	triangle.	Sine	(sin)	is	the	ratio	of	the	side	opposite	the	angle	to	the	hypotenuse.	Cosine	(cos)	is	the	ratio	of	the	adjacent	side	to	the	hypotenuse.Tangent	(tan)	is	the	ratio	of	the	opposite	side	to	the	adjacent	side.
These	functions	are	essential	in	trigonometry	for	solving	problems	involving	angles	and	sides	of	triangles.Understanding	the	sine,	cosine,	and	tangent	relationships	enables	the	calculation	of	unknown	angles	or	sides	in	a	triangle,	making	them	crucial	concepts	in	mathematics	and	various	real-world	applications.The	Pythagorean	Theorem	is	a
fundamental	concept	in	geometry	that	deals	with	the	relationships	between	the	sides	of	a	right-angled	triangle.It	is	based	on	the	principle	that	in	a	right-angled	triangle,	the	square	of	the	length	of	the	hypotenuse	is	equal	to	the	sum	of	the	squares	of	the	other	two	sides.This	theorem	has	extensive	applications	in	various	fields,	from	architecture	and
engineering	to	physics	and	astronomy.The	Pythagorean	Theorem	is	a	fundamental	rule	in	mathematics	that	relates	to	right-angled	triangles.	It	states	that	the	square	of	the	length	of	the	hypotenuse	(the	side	opposite	the	right	angle)	is	equal	to	the	sum	of	the	squares	of	the	lengths	of	the	other	two	sides.This	theorem	has	several	implications	and
applications:Calculation:	It	provides	a	method	for	calculating	the	length	of	one	side	of	a	right-angled	triangle	when	the	lengths	of	the	other	two	sides	are	known.Example:	If	the	lengths	of	the	two	shorter	sides	are	3	and	4	units,	the	length	of	the	hypotenuse	can	be	calculated	using	the	formula:	c	=	a	+	b.Real-world	Applications:	The	theorem	is	used	in
various	fields	such	as	architecture,	engineering,	physics,	and	navigation	for	solving	problems	related	to	right-angled	triangles.When	solving	for	the	lengths	of	the	sides	of	a	right-angled	triangle,	the	Pythagorean	Theorem	provides	a	fundamental	relationship	between	the	squares	of	these	lengths.	This	theorem	states	that	in	a	right-angled	triangle,	the
square	of	the	length	of	the	hypotenuse	(the	side	opposite	the	right	angle)	is	equal	to	the	sum	of	the	squares	of	the	lengths	of	the	other	two	sides.Mathematically,	it	can	be	expressed	as	a^2	+	b^2	=	c^2,	where	c	represents	the	length	of	the	hypotenuse,	and	a	and	b	represent	the	lengths	of	the	other	two	sides.The	table	below	illustrates	the	application
of	the	Pythagorean	Theorem	in	finding	the	side	length	relationships	in	a	right-angled	triangle.Side	a	(length)Side	b	(length)Hypotenuse	c	(length)34551213724258151794041The	Pythagorean	Theorem	in	finding	the	side	length	relationships	in	a	right-angled	triangleIn	applying	the	Pythagorean	Theorem	to	geometric	problems,	the	relationship
between	the	squares	of	the	sides	of	a	right-angled	triangle	is	utilized	to	determine	unknown	side	lengths.The	Pythagorean	Theorem	states	that	in	a	right-angled	triangle,	the	square	of	the	length	of	the	hypotenuse	(the	side	opposite	the	right	angle)	is	equal	to	the	sum	of	the	squares	of	the	lengths	of	the	other	two	sides.This	theorem	can	be	used	to	find
the	length	of	one	side	of	a	right-angled	triangle	when	the	lengths	of	the	other	two	sides	are	known.It	is	also	applicable	in	various	real-world	scenarios,	such	as	calculating	distances	or	determining	the	shortest	path	between	two	points.Symbolizing	mathematical	concepts,	the	triangle	symbol	holds	various	meanings	and	applications	within	the	field	of
mathematics.In	geometry,	the	triangle	symbol	is	used	to	represent	a	polygon	with	three	edges	and	three	vertices.	It	is	also	commonly	used	to	denote	the	concept	of	change	or	difference	in	mathematical	equations.In	trigonometry,	the	triangle	symbol	is	central	to	the	study	of	relationships	between	the	angles	and	sides	of	triangles.Additionally,	in
calculus,	the	delta	symbol	(which	looks	like	an	equilateral	triangle)	is	used	to	represent	a	change	in	a	quantity.Moreover,	the	triangle	symbol	is	frequently	employed	in	mathematical	proofs	and	theorems	to	represent	different	types	of	relationships	and	properties	within	geometric	shapes.Overall,	the	triangle	symbol	serves	as	a	versatile	and
fundamental	representation	in	various	mathematical	contexts.The	triangle	symbol	in	math	holds	geometric	significance,	trigonometric	applications,	and	plays	a	key	role	in	calculus.The	triangle	inequality	theorem,	area	and	perimeter	formulas,	and	sine,	cosine,	and	tangent	relationships	are	all	important	aspects	of	the	triangle	symbol	in
mathematics.Additionally,	the	Pythagorean	theorem	and	symbolic	representations	further	demonstrate	the	significance	of	the	triangle	in	math.	As	the	saying	goes,	In	mathematics,	the	triangle	is	a	fundamental	shape	that	unlocks	many	mysteries.Understanding	the	properties	and	relationships	of	triangles	is	essential	for	solving	a	wide	range	of
mathematical	problems	and	applications.	c2ZWPA3kduw	A	triangle	has	three	sides	and	three	angles	The	three	angles	always	add	to	180	Equilateral,	Isosceles	and	Scalene	There	are	three	special	names	given	to	triangles	that	tell	how	many	sides	(or	angles)	are	equal.There	can	be	3,	2	or	no	equal	sides/angles:	Three	equal	sidesThree	equal	angles,
always	60	Two	equal	sidesTwo	equal	angles	No	equal	sidesNo	equal	angles	How	to	remember?	Alphabetically	they	go	3,	2,	none:	Equilateral:	"equal"-lateral	(lateral	means	side)	so	they	have	all	equal	sides	Isosceles:	means	"equal	legs",	and	we	have	two	legs,	right?	Also	iSOSceles	has	two	equal	"Sides"	joined	by	an	"Odd"	side.	Scalene:	means
"uneven"	or	"odd",	so	no	equal	sides.	What	Type	of	Angle?	Triangles	can	also	have	names	that	tell	you	what	type	of	angle	is	inside:	All	angles	are	less	than	90	Has	a	right	angle	(90)	Has	an	angle	more	than	90	Combining	the	Names	Sometimes	a	triangle	will	have	two	names,	for	example:	Has	a	right	angle	(90),	and	also	two	equal	anglesCan	you	guess
what	the	equal	angles	are?	Play	With	It	...	Try	dragging	the	points	around	and	make	different	triangles:	geometry/images/triangle.js?mode=typeYou	might	also	like	to	play	with	the	Interactive	Triangle.	Angles	The	three	interior	angles	always	add	to	180	geometry/images/triangle.js?mode=angles	The	perimeter	is	the	distance	around	the	edge	of	the
triangle:	just	add	up	the	three	sides:	geometry/images/triangle.js?mode=perim	The	area	is	half	of	the	base	times	height.	"b"	is	the	distance	along	the	base	"h"	is	the	height	(measured	at	right	angles	to	the	base)	Area	=	b	h	The	formula	works	for	all	triangles.	Note:	a	simpler	way	of	writing	the	formula	is	bh/2	(Note:	12	is	the	height,	not	the	length	of	the
left-hand	side)	Height	=	h	=	12	Base	=	b	=	20	Area	=	b	h	=	20	12	=	120	The	base	can	be	any	side,	Just	be	sure	the	"height"	is	measured	at	right	angles	to	the	"base":	geometry/images/triangle.js?mode=area(Note:	You	can	also	calculate	the	area	from	the	lengths	of	all	three	sides	using	Heron's	Formula.)	Imagine	you	"doubled"	the	triangle	(flip	it
around	one	of	the	upper	edges)	to	make	a	square-like	shape	(a	parallelogram)which	can	be	changed	to	a	simple	rectangle:	THEN	the	whole	area	is	bh,	which	is	for	both	triangles,	so	just	one	is	bh.	6702,	6708,720,	3134,	5032,627,723,	3132,	3133,	7502	Copyright	2024	Rod	PierceSubscribe	to	ourYouTube	channelfor	the	latest	videos,	updates,	and	tips.
What	is	a	triangle?A	simple	closed	curve	or	a	polygon	formed	by	three	line-segments	(sides)	is	called	atriangle.The	above	shown	shapes	are	triangles.	The	symbol	of	a	triangle	is.Definition	of	Triangle:A	closed	figure	bounded	by	three	line	segments	is	called	a	triangle.	Step	I:	Draw	three	points	on	a	piece	of	paper.	Name	them	A.	Band	C.Step	II:	Then,
draw	the	line	segment	AB.Step	III:	Next,	draw	the	line	segments	AC	and	BC.Step	IV:	Now,	a	triangle	is	drawn	as	shown	in	the	figure.The	triangle	is	named	as	triangle	ABC.	It	is	common	to	use	the	symbols	''	in	place	of	the	word	'triangle'	i.e.,	ABC.NOTE:	A	triangle	is	a	polygon	of	three	sides.Parts	of	a	Triangle:There	are	three	sides	and	three	angles	in
a	triangle.(i)	The	three	line	segments	AB,	BC	and	overline	CA	are	the	sides	of	ABC.(ii)	The	three	angles	angle	ABC	angle	BAC	and	angle	ACB	;	are	the	angles	of	ABC.(iii)	A,	B	and	C	are	the	vertices	of	ABC.(iv)	Side	BC	is	the	side	opposite	to	the	vertex	A.(v)	Similarly,	sides	AB	and	AC	are	the	sides	opposite	to	the	vertices	Cand	B	respectively.(vi)	Vertices
A,	B	and	Care	the	vertices	opposite	to	the	sides	BC,	AC	and	AB	respectively.(vii)	Sum	of	the	angles	of	a	triangle	is	180	i.e.,	A+	B+	C	=	180NOTE:1.	The	three	sides	and	the	three	angles	together	are	called	the	six	elements	or	parts	of	a	triangle.2.	In	ABC,	the	three	angles	can	also	be	denoted	as	A	,B	and	C,	in	case	only	one	angle	is	made	at	every
vertex.3.	The	side	opposite	of	A	is	denoted	as	a,	the	side	opposite	to	B	is	denoted	as	b	and	the	side	opposite	to	C	is	denoted	as	c.	A	triangle	is	a	polygon	with	three	sides.	In	the	givenfigure	ABC	is	a	triangle.	AB,	BC	and	CA	are	its	sides.	The	point	where	twosides	meet	is	called	its	vertex.	A,	B,	C	are	its	vertices.	There	are	many	typesof	triangles.
Triangles	can	be	classified	on	the	basis	of	sides	and	angles.Some	triangles	which	are	given	below	have	been	classified	on	the	basis	of	theirsides.A	triangle	hasthree	line-segments	or	sidesthree	verticesthree	anglesThere	are	six	types	of	triangles,	3	with	respect	to	sides	and	3	with	respect	to	angles.Three	types	of	triangle	with	respect	to	sides(i)	A
triangle	having	all	the	three	line-segments	or	sides	unequal	is	called	a	scalene	triangle.Scalene	TriangleA	triangle	which	has	no	equal	sides	is	called	a	scalenetriangle.	ABC	in	the	given	figure	is	a	scalene	triangle,	its	sides	AB,	BC	andCA	are	of	different	lengths.(ii)	A	triangle	having	a	pair	of	its	sides	or	two	line-segments	equal	is	called	an	isosceles
triangle.	Here	AB	=	AC.Isosceles	TriangleA	triangle	which	has	two	equal	sides	is	called	an	isoscelestriangle.	ABC	in	the	given	figure	is	an	isosceles	triangle,	its	sides	AB	and	AC	are	equal.(iii)A	triangle	having	all	the	three	line-segments	or	sides	equal	is	called	anequilateral	triangle.Here	AB	=	BC	=	CA.Equilateral	TriangleA	triangle	which	has	three
equal	sides	is	called	anequilateral	triangle.	ABC	in	the	given	figure	is	an	equilateral	triangle,	itsall	sides	are	equal.	AB	=	BC	=	CA.Types	of	triangle	with	respect	to	angles(i)	A	triangle	in	which	all	the	three	angles	are	acute	is	called	an	acute	angled	triangle.	ABC,	ACB	and	BAC	are	all	acute	angles.	Acute	Angled	Triangle(ii)	A	triangle	in	which	one	of	the
three	angles	is	a	right	angle	is	called	a	right	angled	triangle.ABC	=	one	right	angle.Right	Angled	Triangle(iii)	A	triangle	where	one	of	the	three	angles	is	more	than	a	right	angle	(or	is	an	obtuse	angle)	is	called	an	obtuse	angled	triangle.ABC	is	an	obtuse	angle.Obtuse	Angled	TriangleInterior	and	Exterior	of	a	Triangle:If	you	draw	a	ABC	on	a	sheet	of
paper,	then	it	will	divide	all	points	of	the	plane	into	three	parts:(i)	The	part	of	the	plane	which	consists	of	all	points	such	as	P	is	called	the	interior	of	the	triangle.(ii)	The	part	of	the	plane	which	consists	of	all	points	such	as	R	forms	the	triangle	itself.(iii)	The	interior	of	the	ABC	together	with	the	triangle	is	called	triangular	region	ABC.(iv)	The	part	of	the
plane	which	consists	of	all	points	such	as	Q	is	called	the	exterior	of	the	triangle.Math	Questions	and	Answers	on	Triangle:1.	In	the	PQR	name:(i)	the	side	opposite	to	R.(ii)	the	angle	opposite	to	QR.(iii)	the	vertex	opposite	to	PR.(iv)	the	side	opposite	to	vertex	PSolution:(i)	The	side	opposite	to	Ris	PQ.(ii)	The	angle	opposite	to	QR	is	P.(iii)	The	vertex
opposite	to	PR	is	Q.(iv)	The	side	opposite	to	vertex	P	is	QR.2.	Look	at	the	Fig.	given	below	and	answer	the	following:(i)	Name	the	points	which	are	in	the	triangular	region	PQR.(ii)	Which	of	these	lie	on	thePQR?(iii)	Which	points	lie	in	the	exterior	ofPQR?Solution:	(i)	Points	in	the	triangular	region	PQR:	P,	B,	Q,	A,	R,	L,	O,	T(ii)	Points	lie	on	the	PQR:	P,	B,
Q,	A,	R,	L(iii)	Points	lie	in	the	exterior	of	PQR:	M,	N3.	In	the	adjoining	figure,(i)	identify	three	triangles.(ii)	write	the	names	of	seven	angles.Solution:(i)	Three	triangles:	ABC,	ADC	and	ADB(ii)	Seven	angles:	BAC,	ABC,	ACB,	ADB,	ADC,	DAC,	BAD.Math	Only	Math	is	based	on	the	premise	that	children	do	not	make	a	distinction	between	play	and	work	and
learn	best	when	learning	becomes	play	and	play	becomes	learning.However,	suggestions	for	further	improvement,	from	all	quarters	would	be	greatly	appreciated.	Line	symmetry	is	discussed	here.	We	know	that	any	object	or	shape	which	can	be	cut	in	two	equal	halves	in	such	a	way	that	both	the	parts	are	exactly	the	same	is	called	symmetrical	and
the	line	which	divides	the	shape	in	two	equal	halves	is	called	the	line	of	symmetry.	Symmetrical	shapes	are	discussed	here	in	this	topic.	Any	object	or	shape	which	can	be	cut	in	two	equal	halves	in	such	a	way	that	both	the	parts	are	exactly	the	same	is	called	symmetrical.	The	line	which	divides	the	shape	is	called	the	symmetry.	So,	if	we	place	a	mirror
We	will	discuss	here	about	constructing	a	line	segment.	We	know	how	to	draw	a	line	segment	of	a	certain	length.	Suppose	we	want	to	draw	a	line	segment	of	4.5	cm	length.	We	will	discuss	here	about	measuring	the	line	segment	i.e.	how	to	draw	and	measure	a	line	segment	using	scale	or	ruler.	We	can	measure	a	line	segment	by	two	ways.	(i)	With	the
help	of	scale	In	simple	closed	curves	the	shapes	are	closed	by	line-segments	or	by	a	curved	line.	Triangle,	quadrilateral,	circle,	etc.,	are	examples	of	closed	curves.	Worksheet	on	line	symmetry	we	will	solve	different	types	of	questions.	4th	grade	students	can	practice	this	geometry	worksheet	to	get	the	basic	ideas	on	line	symmetry.	Fill	in	the	blanks:
(i)	A	square	has	...	lines	of	symmetry.	(ii)	An	equilateral	triangle	has	The	different	types	of	polygons	are	discussed	here.	In	any	polygon	a	pair	of	sides	that	are	inclined	to	each	other	meet	at	a	point.	This	point	is	called	a	vertex	of	the	polygon.	In	the	polygon	there	What	is	a	quadrilateral?	A	simple	closed	curve	or	a	polygon	formed	by	four	line-segments
is	called	a	quadrilateral.	Classification	of	angles	on	the	basis	of	their	degree	measures	are	given	below:	Acute	angle:	An	angle	whose	measure	is	more	than	0	but	less	than	90	is	called	an	acute	angle.	Angles	having	mag	We	will	discuss	here	about	measuring	an	angle	with	the	help	of	a	protractor.	You	can	find	it	in	your	Geometry	Box.	It	has	the	semi-
circular	shape.	Its	semi-circular	edge	is	divided	We	will	discuss	here	about	comparing	different	line	segments.	Different	line	segments	can	be	of	different	lengths.	We	can	compare	the	lengths	of	the	different	line	segments	In	circle	math	the	terms	related	to	the	circle	are	discussed	here.	A	circle	is	such	a	closed	curve	whose	every	point	is	equidistant
from	a	fixed	point	called	its	centre.	The	symbol	of	circle	is	O.	We	have	learned	to	draw	a	circle,	by	tracing	the	outlines	of	objects	like	a	What	is	a	polygon?	A	simple	closed	curve	made	of	three	or	more	line-segments	is	called	a	polygon.	A	polygon	has	at	least	three	line-segments.	We	will	discuss	here	how	to	find	the	perimeter	of	a	square.	Perimeter	of	a
square	is	the	total	length	(distance)	of	the	boundary	of	a	square.	We	know	that	all	the	sides	of	a	square	are	equal.	Perimeter	of	a	Square	Perimeter	of	the	square	ABCD	=	AB+BC+CD+AD=2	cm+2cm+2cm+2cm	We	will	discuss	here	how	to	find	the	perimeter	of	a	triangle.	We	know	perimeter	of	a	triangle	is	the	total	length	(distance)	of	the	boundary	of
a	triangle.	Perimeter	of	a	triangle	is	the	sum	of	lengths	of	its	three	sides.	The	perimeter	of	a	triangle	ABC	PerimeterRelated	Concepts	on	Geometry	-	Simple	Shapes	&	Circle	Simple	Closed	Curves	Polygon	Different	Types	of	Polygons	Angle	Triangle	Quadrilateral	Circle	Math	Line	Symmetry	Symmetrical	Shapes4th	Grade	Math	ActivitiesFrom	Triangle
to	HOME	PAGE	Didn't	find	what	you	were	looking	for?	Or	want	to	know	more	informationabout	Math	Only	Math.Use	this	Google	Search	to	find	what	you	need.	Share	this	page:Whats	this?	A	triangle	is	a	closed	shape	with	3	angles,	3	sides,	and	3	vertices.	A	triangle	with	three	vertices	P,	Q,	and	R	is	represented	as	PQR.	The	most	commonly	seen
examples	of	triangles	are	the	signboards	and	sandwiches	that	are	in	the	shape	of	a	triangle.	Let	us	read	more	about	the	triangle	shape,	the	definition	of	a	triangle,	the	parts	of	a	triangle,	the	kinds	of	triangles	and	the	properties	of	triangles	on	this	page.	What	is	a	Triangle?	A	triangle	is	a	simple	polygon	with	3	sides	and	3	interior	angles.	It	is	one	of	the
basic	shapes	in	geometry	in	which	the	3	vertices	are	joined	with	each	other	and	it	is	denoted	by	the	symbol	.	There	are	various	types	of	triangles	that	are	classified	on	the	basis	of	the	sides	and	angles.Parts	of	a	TriangleA	triangle	consists	of	various	parts.	It	has	3	angles,	3	sides,	and	3	vertices.	Observe	the	triangle	PQR	given	below	which	shows	the
sides,	the	vertices	and	the	interior	angles	of	a	triangle.In	the	triangle	given	above:The	three	angles	are,	PQR,	QRP,	and	RPQ.The	three	sides	are	side	PQ,	side	QR,	and	side	RP.The	three	vertices	are	P,	Q,	and	RNote:	The	sum	of	all	the	angles	of	the	triangle	is	equal	to	180.Properties	of	Triangles	All	geometrical	shapes	have	different	properties	related
to	sides	and	angles	that	help	us	to	identify	them.	The	important	properties	of	a	triangle	are	listed	below.A	triangle	has	three	sides,	three	vertices,	and	three	interior	angles.The	angle	sum	property	of	a	triangle	states	that	the	sum	of	the	three	interior	angles	of	a	triangle	is	always	180.	Observe	the	triangle	PQR	given	above	in	which	angle	P	+	angle	Q	+
angle	R	=	180.The	Triangle	inequality	theorem	states	that	the	sum	of	the	length	of	the	two	sides	of	a	triangle	is	greater	than	the	third	side.As	per	the	Pythagoras	theorem,	in	a	right-angled	triangle,	the	square	of	the	hypotenuse	is	equal	to	the	sum	of	the	squares	of	the	other	two	sides	i.e.,	(Hypotenuse	=	Base	+	Altitude)The	side	opposite	the	greater
angle	is	the	longest	side.The	Exterior	angle	theorem	of	a	triangle	states	that	the	exterior	angle	of	a	triangle	is	always	equal	to	the	sum	of	the	interior	opposite	angles.Triangle	Formulas	In	geometry,	for	every	two-dimensional	shape	(2D	shape),	there	are	always	two	basic	measurements	that	we	need	to	find	out,	i.e.,	the	area	and	perimeter	of	that
shape.	Therefore,	the	triangle	has	two	basic	formulas	which	help	us	to	determine	its	area	and	perimeter.	Let	us	discuss	the	formulas	in	detail.Perimeter	of	TriangleThe	perimeter	of	a	triangle	is	the	sum	of	all	three	sides	of	the	triangle.	Observe	the	triangle	given	below	which	shows	that	the	perimeter	of	the	triangle	is	the	sum	of	all	its	sides.Perimeter
of	Triangle	formula	=	a	+	b	+	cArea	of	a	TriangleThe	area	of	a	triangle	is	the	space	covered	by	the	triangle.	It	is	half	the	product	of	its	base	and	altitude	(height).	It	is	always	measured	in	square	units,	as	it	is	two-dimensional.	Observe	the	triangle	ABC	given	below	which	shows	the	base	and	height	of	a	triangle	which	are	used	to	calculate	the	area	of	a
triangle.Area	of	ABC	=	1/2	BC	ADHere,	BC	is	the	base	and	AD	is	the	height	of	the	triangle.Classification	of	Triangle	Triangles	can	be	classified	on	the	basis	of	their	sides	and	angles.	Let	us	understand	the	classification	of	triangles	with	the	help	of	the	table	given	below	which	shows	the	difference	between	6	different	types	of	triangles	on	the	basis	of
angles	and	sides.Kinds	of	TrianglesThe	following	figure	shows	the	different	kinds	of	triangles	categorized	on	the	basis	of	sides	and	angles.Important	Notes	on	TriangleA	triangle	is	a	3-sided	closed	shape.There	are	two	important	formulas	related	to	triangles,	i.e.,	the	Heron's	formula	and	Pythagoras	theorem.The	sum	of	the	interior	angles	of	a	triangle
is	180	and	is	expressed	as	1	+	2	+	3	=	180.Related	ArticlesCheck	out	these	interesting	articles	to	know	more	about	triangles	and	topics	related	to	triangles.	Example	1:	The	perimeter	of	a	triangle	is	given	as	26	feet.	If	two	of	its	sides	measure	7	feet	and	11	feet	respectively,	what	is	the	measure	of	the	third	side?Solution:We	know	that	the	perimeter	of
a	triangle	is	the	sum	of	all	three	sides.	Since	we	know	the	length	of	2	sides,	the	length	of	the	3rd	side	can	be	calculated	using	the	formula,Perimeter	=	side	1	+	side	2	+	side	3.	After	substituting	the	given	values,	we	get,	26	=	7	+	11	+	unknown	sideTherefore,	the	unknown	side	is=26	-	(7	+11)	=	8	feet	The	third	side	of	the	given	triangle	measures	8
feet.Example	2:	Emma	is	building	a	triangular	wooden	birdhouse.	If	two	of	the	angles	measure	45	and	63,	what	is	the	measure	of	the	third	angle?Solution:We	know	that	the	sum	of	the	angles	of	a	triangle	adds	up	to	180.	Therefore,	the	unknown	angle	can	be	calculated	using	the	formulaSum	of	interior	angles	of	a	triangle	=	Angle	1	+	Angle	2	+	Angle
3	180	=	45	+	63	+	Angle	3	Angle	3	=	180	-	(45	+	63)Angle	3	72	The	third	angle	is	72.Example	3:	The	height	of	a	triangle	is	360	feet	and	the	base	is	270	feet.	Find	the	area	of	the	triangle.Solution:The	height	of	the	triangle	=	360	feet	and	base	=	270	feetThe	area	of	a	triangle	is	=	1/2	Base	HeightArea	of	the	triangle	=	1/2	270	360	=	48600	feet2	Area
of	the	triangle	=	48,600	feet2Show	Solution	>go	to	slidego	to	slidego	to	slideBreakdown	tough	concepts	through	simple	visuals.Math	will	no	longer	be	a	tough	subject,	especially	when	you	understand	the	concepts	through	visualizations	with	Cuemath.Book	a	Free	Trial	ClassFAQs	on	Triangle	In	geometry,	a	triangle	is	defined	as	a	two-dimensional
shape	with	three	sides,	three	interior	angles,	and	three	vertices.	It	is	a	simple	polygon	in	which	the	3	vertices	are	joined	with	each	other	and	it	is	denoted	by	the	symbol	.What	are	the	Two	Basic	Triangle	Formulas?The	two	basic	triangle	formulas	are	the	area	of	a	triangle	and	the	perimeter	of	a	triangle.	These	triangle	formulas	can	be	mathematically
expressed	as;Area	of	triangle,	A	=	[()	b	h];	where	'b'	is	the	base	of	the	triangle	and	'h'	is	the	height	of	the	triangle.Perimeter	of	a	triangle,	P	=	(a	+	b	+	c);	where	'a',	'b',	and	'c'	are	the	3	sides	of	the	triangle.How	many	Types	of	Triangles	are	there	in	Maths?There	are	six	types	of	triangles	categorized	on	the	basis	of	sides	and	angles	as	listed	below:	Are
Isosceles	Triangles	Always	Acute?No,	an	isosceles	triangle	can	be	an	acute	angle,	right	angle,	or	obtuse-angled	triangle	depending	upon	the	measure	of	the	angles	it	has.What	is	the	Area	of	a	Scalene	Triangle?The	area	of	a	scalene	triangle	is	half	of	the	product	of	the	base	and	the	height	of	the	triangle.	Thus,	the	area	of	the	scalene	triangle,	with	a
base	'b	and	height	'h'	is	expressed	as	Area	of	scalene	triangle	=	1/2	b	hWhat	is	the	Formula	Used	for	Finding	the	Area	of	a	Right	Triangle?The	formula	used	for	finding	the	area	of	a	right	triangle	of	base	(b)	and	height	(h)	is,	Area	of	a	right	triangle	=	1/2	base	height.What	is	an	Equilateral	Triangle?An	equilateral	triangle	is	a	regular	polygon	in	which
all	the	3	sides	are	of	equal	length	and	the	interior	angles	are	of	equal	measure.	This	means	each	interior	angle	of	an	equilateral	triangle	is	equal	to	60.What	is	an	Isosceles	Triangle?In	a	triangle,	if	the	length	of	only	two	sides	is	equal	and	the	measure	of	corresponding	opposite	angles	is	also	equal,	then	the	triangle	is	said	to	be	an	isosceles
triangle.What	is	a	Right	Triangle	in	Geometry?A	right	triangle	is	a	triangle	in	which	one	angle	is	equal	to	90	(right	angle).	In	geometry	we	have	three	different	names	for	all	the	three	sides	of	a	right-angled	triangle:The	hypotenuse	(the	longest	side	or	the	side	opposite	to	the	90	angle)The	baseThe	perpendicular	(altitude).What	is	the	Area	and
Perimeter	of	a	Triangle?The	area	of	a	triangle	is	the	total	space	occupied	within	the	boundary	of	a	particular	triangle.	The	perimeter	of	a	triangle	is	the	total	length	of	the	boundary	of	the	triangle.Q1:	ABC	is	an	isosceles	triangle	with	three	sides	6	cm,	6	cm,	and	8	cm.	Find	its	perimeter.	14	cm	16	cm	18	cm	20	cmQ2:	Determine	the	type	of	triangle	with
sides	20	units,	99	units	and	101	units.Equilateral	triangleAcute	triangleIsosceles	triangleRight	Angled	TriangleQ3:	What	is	the	area	of	an	equilateral	triangle	with	side	$$3$$	cm?3/4	sq.	cm3	sq.	cm$$3/4$$	sq.	cm$$33/4$$	sq.	cmQ4:	The	two	of	the	angles	of	a	scalene	triangle	are	given	to	be	35	degrees	and	65	degrees.	What	is	the	measure	of	the	other
angle?70	degrees90	degrees60	degrees80	degreesQ5:	What	is	the	perimeter	and	area	of	an	equilateral	triangle	with	side	4	units?16	units	and	$$163$$	sq.	units16	units	and	$$123$$	sq.	units10	units	and	$$123$$	sq.	units12	units	and	$$43$$	sq.	unitshome	/	geometry	/	triangleA	triangle	is	a	3-sided	polygon.	Triangle	definition	A	triangle	is	a	closed,
two-dimensional	shape	that	has	3	sides,	3	angles,	and	3	vertices.	It	is	the	polygon	with	the	fewest	sides.	Since	it	is	the	simplest	form	of	a	polygon,	any	polygon	can	be	constructed	using	two	or	more	triangles.	Parts	of	a	triangle	The	following	list	describes	various	common	parts	of	a	triangle:	Side	-	A	side	(or	edges	or	leg)	of	a	triangle	is	one	of	the	three
line	segments	that	form	the	triangle.	Vertex	-	The	vertex	of	a	triangle	is	a	point	at	which	two	sides	meet.	Angle	-	An	angle	is	formed	by	the	intersection	of	2	rays.	For	a	triangle,	an	angle	is	formed	at	each	vertex.	Base	-	The	bottom	side	of	a	triangle	(any	side	can	be	the	base.)	Altitude	-	The	perpendicular	line	segment	formed	between	the	vertex	of	a
triangle	and	the	side	opposite	the	vertex.	Interior	angle	-	The	angles	formed	inside	a	triangle	by	its	vertices.	Exterior	angle	-	The	angle	formed	outside	a	triangle	by	extending	a	side.	Median	-	The	line	segment	joining	a	vertex	of	a	triangle	to	the	midpoint	of	the	side	opposite	the	vertex.	Triangle	notation	and	labeling	Various	notation	are	used	to	label
triangles.	Naming	triangles	One	way	that	triangles	are	named	is	by	labeling	their	vertices	using	either	lower	case	or	upper	case	letters,	as	shown	in	the	figure	below:	The	triangle	above	is	named	ABC.	Naming	sides	The	sides	of	the	triangle	above	are	named	using	the	line	segments	between	vertices:	AB,	BC,	and	AC.	Triangle	sides	can	also	be	labeled
based	on	its	opposing	angle:	In	the	triangle	above,	the	lower	case	letters	are	the	sides	and	the	upper	case	letters	are	their	opposing	angles.	Naming	angles	and	vertices	Referencing	the	above	triangles,	an	interior	angle	is	formed	at	each	vertex	of	a	triangle.	These	angles	share	the	same	name	as	their	vertices.	Thus,	the	three	interior	angles	for	ABC
above	are	A,	B,	and	C.	Triangle	sides,	angles,	and	congruence	The	measure	of	a	triangle's	sides	and	angles	relative	to	each	other	can	be	indicated	using	tally	marks	and	arcs.	Refer	to	the	figure	below:	The	higher	the	number	of	tally	marks	or	arcs,	the	larger	the	side	or	angle	respectively.	If	there	are	the	same	number	of	tallies	or	arcs,	the	sides	or
angles	involved	are	congruent.	If	the	angle	is	a	right	angle,	rather	than	using	an	arc,	the	symbol	is	used	instead.	The	figure	below	shows	a	right	triangle	and	the	symbol	denoting	the	90	angle:	Types	of	triangles	Any	triangle	can	classified	as	either	acute,	obtuse,	or	right.	Triangles	can	be	further	classified	as	equilateral,	isosceles,	or	scalene.	Acute
triangle	An	acute	triangle	is	a	triangle	in	which	all	of	the	interior	angles	measure	less	than	90.	The	figure	below	shows	an	acute	triangle	example.	Obtuse	triangle	An	obtuse	triangle	is	a	triangle	in	which	one	of	the	interior	angles	measures	between	90	and	180.	Since	the	sum	of	the	interior	angles	of	a	triangle	must	be	equal	to	180,	the	remaining	two
angles	of	an	obtuse	triangle	are	acute	angles	that	sum	to	a	value	that	is	less	than	90.	The	figure	below	shows	an	obtuse	triangle	example.	Right	triangle	A	right	triangle	is	a	triangle	that	has	one	interior	angle	that	measures	90.	The	remaining	two	angles	are	acute	angles.	The	figure	below	shows	a	right	triangle	example.	Equilateral	triangle	An
equilateral	triangle	is	a	triangle	in	which	all	the	sides	and	interior	angles	have	the	same	measure	(60).	The	figure	below	shows	an	equilateral	triangle	example.	Isosceles	triangle	An	isosceles	triangle	is	a	triangle	that	has	two	interior	angles	of	equal	measure	and	therefore	two	sides	of	equal	length.	The	figure	below	shows	an	isosceles	triangle	example.
Scalene	triangle	A	scalene	triangle	is	a	triangle	in	which	none	of	the	sides	and	interior	angles	have	the	same	measure.	Below	is	a	scalene	triangle	example.	Special	triangles	There	are	a	number	of	special	right	triangles	that	have	predictable	side	and	angle	measures.	Whenever	we	come	across	these	triangles,	we	can	use	their	known	properties	to
more	easily	solve	certain	geometry	or	trigonometry	problems.	30-60-90	triangle	A	30-60-90	triangle	is	a	special	type	of	right	triangle	that	has	angle	measures	of	30,	60,	and	90.	The	figure	below	shows	the	relationship	between	the	sides	of	a	30-60-90	triangle.	Due	to	these	relationships,	knowing	just	one	side	length	of	the	triangle	enables	us	to	quickly
find	the	lengths	of	the	other	sides	without	needing	to	directly	use	the	Pythagorean	theorem.	Example	Find	the	other	two	lengths	of	the	30-60-90	triangle	shown	below.	To	find	side	b,	we	use	the	relationship	.	We	know	that,	so	solving	for	x	yields:	Since	side	b	=	x,	Then,	the	final	side	c	=	2x,	so:	Regardless	which	side	we	know,	we	can	find	the	other	two
with	some	algebra.	45-45-90	triangle	A	45-45-90	triangle	is	another	type	of	special	right	triangle.	A	45-45-90	triangle	is	an	isosceles	right	triangle,	so	the	two	acute	angles	measure	45	each.	The	figure	below	shows	a	45-45-90	triangle	and	the	relationships	between	its	sides	and	angles.	Due	to	the	relationship	between	the	sides	shown	in	the	figure
above,	knowing	the	length	of	either	of	the	congruent	sides	allows	us	to	find	the	length	of	the	hypotenuse	using	algebra.	Similarly,	if	we	know	the	length	of	the	hypotenuse,	we	can	find	the	length	of	the	sides.	Example	Find	the	lengths	of	the	missing	sides	of	the	45-45-90	triangle	below.	Side	b	=	12	because	it	has	the	same	measure	as	the	known	side.
To	find	side	c,	we	use	the	relationship	.	Since	x	in	this	case	is	12,	we	find	c	by	multiplying	by	:	Pythagorean	triangle	A	Pythagorean	triangle	is	a	special	right	triangle	made	up	of	Pythagorean	triples.	A	Pythagorean	triple	is	a	set	of	three	integers	that	represent	the	sides	of	a	right	triangle.	In	other	words,	three	integers	a,	b,	and	c	are	a	Pythagorean
triple	if	they	satisfy	the	Pythagorean	theorem:	a2	+	b2	=	c2	Then,	given	that	(a,	b,	and	c)	is	a	Pythagorean	triple,	we	can	also	determine	that	any	multiple	of	a,	b	and	c,	(ka,	kb,	kc)	will	be	a	Pythagorean	triple.	Example	Determine	whether	the	sides	of	the	following	right	triangle	form	a	Pythagorean	triple.	If	so,	sketch	a	similar	triangle	that	represents
the	same	Pythagorean	triple.	To	test	whether	a	(3,	4,	5)	is	a	Pythagorean	triple,	we	just	plug	it	into	the	Pythagorean	theorem	to	see	if	the	left	side	of	the	equation	matches	the	right:	Since	9	+	16	=	25,	(3,	4,	5)	is	a	Pythagorean	triple.	We	can	then	find	a	similar	triangle	that	represents	the	same	Pythagorean	triple	by	multiplying	by	any	integer,	such	as
2,	to	find	the	Pythagorean	triple	(6,	8,	10):	(3,	4,	5)	is	just	one	Pythagorean	triple.	The	table	below	shows	the	16	Pythagorean	triples	up	to	100.	(3,	4,	5)	(5,	12,	13)	(8,	15,	17)	(7,	24,	25)	(20,	21,	29)	(12,	35,	37)	(9,	40,	41)	(28,	45,	53)	(11,	60,	61)	(16,	63,	65)	(33,	56,	65)	(48,	55,	73)	(13,	84,	85)	(36,	77,	85)	(39,	80,	89)	(65,	72,	97)	Properties	of	triangles
The	list	below	describes	several	triangle	properties	that	are	applicable	to	all	types	of	triangles.	A	triangle	is	a	polygon	with	3	sides,	3	angles,	3	vertices.	The	lengths	of	the	sides	of	a	triangle	correspond	to	the	measures	of	their	angles;	the	larger	the	angle,	the	larger	the	side;	the	smaller	the	angle,	the	smaller	the	side.	The	longest	side	of	a	triangle	is
opposite	the	angle	with	the	largest	measure	and	the	shortest	side	of	the	triangle	is	opposite	the	smallest	angle.	Angle	sum	property	-	The	sum	of	the	interior	angles	of	a	triangle	is	always	equal	to	180.	The	sum	of	the	exterior	angles	of	a	triangle	is	always	equal	to	360	Triangle	inequality	-	The	sum	of	the	lengths	of	two	sides	of	a	triangle	is	always	larger
than	the	length	of	the	third	side;	the	difference	between	the	lengths	of	any	two	sides	is	less	than	the	length	of	the	third	side.	Exterior	angle	theorem	-	The	measure	of	an	exterior	angle	of	a	triangle	is	equal	to	the	sum	of	the	two	non-adjacent	interior	angles	of	the	triangle.	Congruent	-	Two	triangles	are	congruent	if	all	of	their	corresponding	sides	and
angles	are	equal.	Similar	-	Two	triangles	are	similar	if	all	their	corresponding	angles	are	equal	and	their	corresponding	sides	have	the	same	ratio.	In	other	words,	the	shape	of	the	triangle	is	identical,	but	the	size	of	the	triangles	are	different.	The	sum	of	consecutive	interior	and	exterior	angles	of	a	triangle	is	supplementary	(180).	Angle	sum	property
proof	Using	properties	of	parallel	lines	and	alternate	interior	angles,	we	can	show	the	sum	of	the	interior	angles	for	a	triangle	is	180.	For	ABC	shown	above,	let	line	DE,	containing	vertex	C,	be	parallel	to	side	AB.	Since	DCE	is	a	straight	angle,	ECA	+	DCB	+	BCA	=	180.	Also,	since	DE	is	parallel	to	AB,	this	forms	two	sets	of	congruent	alternate	interior
angles	such	that	ECAA	and	DCBB.	Substituting	angles	A	and	B	into	our	previous	equation,	A	+	B	+	BCA	=	180,	where	BCA	=	C.	Exterior	angle	theorem	proof	For	a	triangle,	an	exterior	angle	is	an	angle	formed	by	one	side	of	the	triangle	and	a	line	extended	from	another	of	its	sides.	The	measure	of	an	exterior	angle	of	a	triangle	equals	the	sum	of	its
two	remote	interior	angles.	For	ABC	shown	above,	CAD	is	the	exterior	angle	for	A	and	B	and	C	are	the	two	remote	interior	angles.	We	know	that	CAB	+	B	+	C	=	180.	Also,	CAB	and	CAD	form	a	straight	angle,	so	CAB	+	CAD	=	180.	Since	both	sums	equal	180:	CAB	+	CAD	=	CAB	+	B	+	C	CAD	=	B	+	C	The	same	can	be	shown	for	any	exterior	angle	of
any	triangle.	Comparing	sides	and	angles	A	triangle	can	only	be	formed	when	the	sum	of	any	two	sides	of	the	triangle	is	greater	than	its	third	side;	if	the	sum	of	the	two	sides	is	shorter	than	the	third,	they	will	never	meet	to	form	a	polygon;	if	the	sum	of	the	two	sides	is	equal	to	the	third,	they	will	overlap	and	form	a	line.	Example:	The	sides	of	ABC	are
a	=	4,	b	=	6,	and	c	=	9.	Can	a	triangle	be	formed	with	the	given	sides?	Since	4	+	6	>	9,	4	+	9	>	6,	and	6	+	9	>	4	we	can	form	ABC.	This	only	tells	us	that	a	triangle	can	be	formed	by	the	three	given	sides.	It	does	not	classify	the	triangle.	Triangle	formulas	Below	are	some	formulas	for	calculating	the	perimeter	and	area	of	a	triangle,	as	well	as	for
finding	the	angle	and	side	measures	of	a	triangle.	Perimeter	of	a	triangle	The	perimeter	of	a	triangle	is	the	sum	of	the	lengths	of	its	3	sides.	Given	sides	a,	b,	and	c	of	a	triangle,	the	perimeter	P	is	computed	as:	P	=	a	+	b	+	c	Area	of	a	triangle	The	area	of	a	triangle	is	found	using	the	formula,	where	b	is	the	base	of	the	triangle	and	h	is	the	height	of	the
triangle.	Any	side	of	the	triangle	can	be	used	as	the	base;	the	height	is	the	perpendicular	distance	drawn	from	the	vertex	opposite	the	chosen	base.	Refer	to	the	figure	below.	The	above	two	triangles	are	the	same	triangle	in	different	orientations.	The	heights	relative	to	the	selected	base	are	shown.	Regardless	which	base	is	selected,	the	area	of	the
triangle	will	be	the	same.	Heron's	formula	Heron's	formula	is	another	formula	for	computing	the	area	of	a	triangle.	Heron's	formula	is	as	follows,	where	a,	b,	and	c	are	the	sides	of	the	triangle	and	s	is	its	semiperimeter:	Converse	Pythagorean	theorem	The	converse	Pythagorean	theorem	helps	us	identify	whether	a	triangle	is	acute,	right,	or	obtuse.
The	Pythagorean	theorem	states	that	for	a	right	triangle	with	sides	a,	b,	and	c,	a2	+	b2	=	c2	The	converse	of	the	Pythagorean	theorem	states	that	for	any	triangle	with	sides	a,	b,	and	c,	if	a2	+	b2	=	c2,	then	the	triangle	is	a	right	triangle	and	the	angle	measure	between	a	and	b	is	90.	How	to	tell	if	a	triangle	is	acute,	obtuse,	or	right	To	tell	whether	a
triangle	is	acute,	obtuse,	or	right,	we	can	use	the	converse	of	the	Pythagorean	theorem	as	follows:	If	a2	+	b2	>	c2,	the	triangle	is	an	acute	triangle.	If	a2	+	b2	=	c2,	the	triangle	is	a	right	triangle.	If	a2	+	b2	<	c2,	the	triangle	is	an	obtuse	triangle.	Example	Determine	whether	the	triangle	below	is	acute,	right,	or	obtuse.	Note	that	the	triangle	is
intentionally	not	drawn	to	scale.	Let	a	=	12,	b	=	23,	and	c	=	27.	Then:	Since	673	<	729,	the	triangle	is	obtuse.	The	actual	triangle	to	scale	looks	like	this:	Note	that	the	angle	measures	are	approximate	and	rounded	to	3	digits,	so	they	will	not	perfectly	sum	to	180.	Law	of	sines	The	law	of	sines,	also	referred	to	as	the	sine	rule,	is	a	formula	that	is	useful
for	finding	the	sides	and	angles	of	a	triangle.	The	law	of	sines	works	for	any	triangle,	unlike	some	of	the	rules	and	special	triangles	described	in	the	sections	above.	The	law	of	sines	is	as	follows,	where	a,	b,	and	c	are	the	sides	of	the	triangle	and	A,	B,	and	C	are	their	corresponding	angles,	as	shown	in	the	triangle	below:	Depending	on	the	known
information,	the	law	of	sines	can	be	used	to	find	the	missing	angles	or	sides	of	a	triangle.	All	we	need	is	a	minimum	of	3	values	(either	angles	or	sides)	of	the	triangle.	Example	Find	the	missing	sides	and	angles	of	the	following	triangle	using	the	law	of	sines.	In	the	above	triangle,	we	know	the	measure	of	one	side	and	2	angles.	The	angle	26.241
corresponds	to	the	side	with	length	12,	and	the	57.936	angle	corresponds	to	side	b,	which	we	can	find	using	the	law	of	sines:	Then,	since	we	know	that	the	sum	of	the	angles	of	a	triangle	must	equal	180,	we	can	find	angle	C	by	subtracting	the	known	angles	from	180:	180	-	57.936	-	26.241	=	95.823	Then,	to	find	the	final	side,	we	can	apply	the	law	of
sines	again	with	either	of	the	sides	and	angles	to	find	that	the	final	side	c	=	27.	The	law	of	sines	is	useful	because	it	applies	to	any	triangle.	There	are	simpler	ways	to	find	the	lengths	and	angles	of	other	types	of	triangles	such	as	right	triangles,	but	those	simpler	methods	only	work	in	very	specific	cases.	Understanding	the	law	of	sines	allows	us	to	find
the	sides	and	angles	of	any	triangle	given	sufficient	information.	Law	of	sines	ambiguous	case	Although	the	law	of	sines	is	a	powerful	tool,	in	the	case	where	two	sides	and	an	angle	not	between	the	two	sides	are	known	(SSA),	there	are	three	possible	outcomes:	No	triangle	exists.	This	case	occurs	if	A	is	an	acute	angle	and	a	<	h,	or	if	A	is	obtuse	and	a
b.	Two	triangles	exist.	This	case	occurs	when	the	length	of	side	a	is	greater	than	the	height	of	the	triangle,	but	less	than	side	b:	h	<	a	<	b.	Exactly	one	triangle	exists.	This	case	occurs	if	A	is	acute	and	a	=	h,	A	is	acute	and	a	>	b	>	h,	or	A	is	obtuse	and	a	>	b.	Law	of	cosines	The	law	of	cosines,	also	referred	to	as	the	cosine	rule,	is	a	formula	we	can	use
in	certain	cases	to	find	the	angles	and	sides	of	a	triangle.	The	law	of	cosines	is	as	follows:	The	law	of	cosines	can	be	used	to	find,	the	third	side	of	a	triangle	given	two	sides	and	the	angle	between	them.	the	angles	of	a	triangle	given	all	three	sides.	Law	of	cosines	for	angles	The	law	of	cosines	can	be	rearranged	to	the	following	forms,	which	may	be
more	straightforward	for	certain	cases:	Example	Find	the	missing	sides	and	angles	of	the	following	triangle	using	the	law	of	cosines.	Let	a	=	9,	b	=	13,	and	C	=	42.	Plugging	these	into	the	law	of	cosines,	we	can	solve	for	Thus,	side	c	=	8.724.	To	find	the	remaining	two	angles,	A	and	B,	we	can	use	the	rearranged	forms	of	the	law	of	cosines:	Thus	angle
A	=	43.655.	Angle	B	can	be	found	in	the	same	manner:	Note	that	we	could	have	also	found	B	by	simply	subtracting	A	and	C	from	180,	since	the	sum	of	the	interior	angles	of	all	triangles	must	equal	180.	Congruent	triangles	Two	triangles	are	congruent	if	their	corresponding	sides	and	angles	are	equal.	There	are	5	congruence	criteria	that	make	it
relatively	simple	to	determine	whether	two	given	triangles	are	congruent.	Two	triangles	are	congruent:	Side-side-side	(SSS)	-	when	all	three	pairs	of	corresponding	sides	of	two	triangles	are	congruent.	Side-angle-side	(SAS)	-	when	two	pairs	of	corresponding	sides	as	well	as	the	angle	between	them	are	congruent	Angle-side-angle	(ASA)	-	when	two
pairs	of	corresponding	angles	as	well	as	the	sides	between	them	are	congruent.	Angle-angle-side	(AAS)	-	when	two	pairs	of	corresponding	angles	as	well	as	a	pair	of	sides	not	between	the	angles	are	congruent.	Hypotenuse-leg	(HL)	-	when	the	hypotenuses	of	a	right	triangle	and	a	pair	of	its	corresponding	sides	are	congruent.	Page	2home	/	geometry	/
triangle	/	30-60-90	triangleA	30-60-90	triangle	is	a	right	triangle	having	interior	angles	measuring	30,	60,	and	90.	The	figure	below	shows	a	30-60-90	triangle	example.	What	is	a	30	60	90	triangle	A	30-60-90	triangle	is	a	type	of	right	triangle.	It	is	considered	a	special	right	triangle	because	it	has	predictable	and	consistent	sides	and	angle	measures,
which	enables	us	to	use	shortcuts	to	determine	all	the	sides	and	angles	of	the	triangle	given	enough	information.	This	is	useful	in	both	geometry	and	trigonometry.	In	the	case	of	a	30-60-90	triangle,	only	1	side	needs	to	be	known	in	order	to	find	all	the	lengths	of	the	other	sides.	How	to	know	if	a	triangle	is	30	60	90	To	know	whether	a	triangle	is	a	30-
60-90	triangle,	we	only	need	to	know	two	of	the	angles.	Since	the	sum	of	the	internal	angles	of	a	triangle	is	180,	if	we	know	that	the	angles	of	a	triangle	are	30	60,	30	90,	or	60	90,	then	the	triangle	is	guaranteed	to	be	a	30-60-90	triangle.	30	60	90	triangle	properties	The	following	are	some	properties	of	a	30-60-90	triangle.	The	shortest	side	of	a	30	60
90	triangle	is	opposite	the	30	angle;	the	longer	side	is	opposite	the	60	angle;	the	hypotenuse,	the	longest	side,	is	opposite	the	90	angle.	The	3	sides	of	a	30	60	90	triangle	always	exist	in	the	same	ratio.	All	30	60	90	triangles	are	similar;	in	other	words,	30	60	90	triangles	only	vary	in	size.	They	share	the	same	ratios	and	angles,	as	depicted	in	the	figure
below.	How	to	solve	a	30	60	90	triangle	To	solve	a	30-60-90	triangle	we	use	the	30	60	90	triangle	rule,	also	referred	to	as	the	30	60	90	triangle	theorem.	30	60	90	triangle	rule	Given	a	single	side	of	a	30-60-90	triangle,	it	is	possible	to	find	all	the	other	sides	of	the	triangle	since	the	ratio	always	remains	the	same.	The	ratio	of	the	side	lengths	of	a	30-60-
90	triangle	are:	The	leg	opposite	the	30	angle	(the	shortest	side)	is	the	length	of	the	hypotenuse	(the	side	opposite	the	90	angle).	The	leg	opposite	the	60	angle	is	of	the	length	of	the	hypotenuse.	The	hypotenuse	is	twice	the	length	of	the	shortest	side.	Thus,	given	a	30	60	90	triangle	and	one	side	of	the	triangle,	we	can	find	the	other	two	sides	as
follows:	Given	the	length	of	the	hypotenuse,	divide	the	hypotenuse	by	2	to	find	the	shorter	leg.	Then,	multiply	the	shorter	leg	by	to	find	the	longer	leg.	Given	the	length	of	the	longer	leg,	divide	by	to	find	the	shorter	leg.	Then	multiply	the	shorter	leg	by	2	to	find	the	hypotenuse.	Given	the	shorter	leg,	multiply	by	2	to	find	the	hypotenuse	and	multiply	by
to	find	the	longer	side.	Below	are	some	examples	of	how	to	find	the	sides	of	a	30-60-90	triangle.	Examples	Find	the	lengths	of	the	other	sides	of	the	30	60	90	triangle	given	either	the	hypotenuse	(c),	longer	side	(b),	or	short	side	(a);	refer	to	the	triangle	below.	1.	Find	a	and	b	given	c	=	24.	Divide	the	hypotenuse	by	2	to	find	a:	Then,	multiply	a	by	to	find
b:	2.	Find	b	and	c	given	a	=	8.	Multiply	a	by	2	to	find	the	hypotenuse:	Multiply	a	by	to	find	the	longer	side:	3.	Find	a	and	c	given	b	=	15.	Divide	by	to	find	a:	Multiply	a	by	2	to	find	the	hypotenuse:	30	60	90	triangle	in	trigonometry	In	the	study	of	trigonometry,	the	30-60-90	triangle	is	considered	a	special	triangle.	Knowing	the	ratio	of	the	sides	of	a	30-
60-90	triangle	allows	us	to	find	the	exact	values	of	the	three	trigonometric	functions	sine,	cosine,	and	tangent	for	the	angles	30	and	60.	For	example,	sin(30),	read	as	the	sine	of	30	degrees,	is	the	ratio	of	the	side	opposite	the	30	angle	of	a	right	triangle,	to	its	hypotenuse.	Using	the	side	lengths	for	the	30-60-90	triangle	above:	Similarly,	we	can	find
that:	30	60	90	triangle	theorem	proof	The	ratios	of	the	sides	can	be	calculated	using	two	congruent	30-60-90	triangles.	As	shown	in	the	figure	above,	two	congruent	30-60-90	triangles,	ACD	and	BCD,	share	a	side	along	their	longer	leg.	Since	BCD	=	ACD	=	30,	BCA	=	60.	Also	CAD	=	CBD	=	60,	therefore	ABC	is	an	equilateral	triangle.	Given	that	the
length	of	one	side	of	the	equilateral	triangle	is	s,	AB	=	AC	=	BC	=	s	and	.	Using	the	Pythagorean	Theorem	for	either	triangle,	So:	Area	of	a	30	60	90	triangle	The	area	of	a	30-60-90	triangle	can	be	found	using	a	variation	of	the	standard	formula	.	Since	we	know	the	ratios	of	the	length	of	the	sides	of	a	30-60-90	triangle,	we	can	find	the	area	of	a	30-60-
90	triangle	using	the	formula:	Perimeter	of	a	30	60	90	triangle	The	perimeter	of	a	30-60-90	triangle	can	be	simplified	since	the	ratio	of	the	sides	is	known.	The	perimeter	of	a	30-60-90	triangle	can	be	found	using	the	perimeter	formula:	where	a	is	the	length	of	the	short	side	of	the	triangle.	Page	3home	/	geometry	/	triangle	/	45-45-90	triangleA	45-45-90
triangle	is	a	right	triangle	having	interior	angles	measuring	45,	45,	and	90.	A	45-45-90	triangle	is	also	an	isosceles	triangle,	which	means	its	two	legs	are	equal	in	length.	Similarity	All	45-45-90	triangles	are	similar.	Line	segments	DE	and	FG	are	perpendicular	to	side	AB	of	the	45-45-90	triangle,	ABC.	Triangles	ADE	and	AFG	are	also	45-45-90	triangles
so,	ABC~ADE~AFG.	45-45-90	triangle	side	lengths	The	ratio	of	the	side	lengths	of	a	45-45-90	triangle	are:	The	legs	opposite	the	45	angles	(the	shorter	sides)	are	of	the	length	of	the	hypotenuse	(the	side	opposite	the	90	angle)	The	hypotenuse	is	times	the	length	of	either	leg.	Since	a	45-45-90	triangle	is	also	an	isosceles	triangle,	the	two	legs	are	equal
in	measure.	Assuming	x	is	the	length	of	the	leg	and	b	is	the	length	of	the	hypotenuse	and	using	the	Pythagorean	Theorem:	x2	+	x2	=	b2	Thus,	the	ratio	of	the	side	lengths	of	a	45-45-90	triangle	are	or	respectively.	Example:	Find	the	lengths	of	the	legs	for	PQR	below.	PQR	is	a	45-45-90	triangle	since	PR	and	Q=90.	Sides	PQ	and	QR	are	of	the	length	of
PR:	45-45-90	triangle	in	trigonometry	In	the	study	of	trigonometry,	the	45-45-90	triangle	is	considered	a	special	triangle.	Knowing	the	ratio	of	the	sides	of	a	45-45-90	triangle	allows	us	to	find	the	exact	values	of	the	three	trigonometric	functions	sine,	cosine,	and	tangent	for	the	angle	45.	For	example,	sin(45),	read	as	the	sine	of	45	degrees,	is	the	ratio
of	the	side	opposite	the	45	angle	of	a	right	triangle,	to	its	hypotenuse.	Using	the	side	lengths	,	for	the	45-45-90	triangle	above:	Similarly:	tan(45)	=	1	In	math,	a	triangle	is	written	as	the	triangle	symbol	followed	by	three	letters	that	represent	the	points	of	the	triangle.	For	example,	typically	a	triangle	is	denoted	in	an	expression	like	this.	In	plain
language,	the	expression	can	be	read	as	the	triangle	formed	by	the	three	points	,	and	.	Visually,	this	would	correspond	with	a	triangle	like	this:	

What	do	triangle	represent.	What	does	triangle	mean	in	sets.	What	triangle	means	in	math.	What	does	a	triangle	symbolize	in	math.	What	does	triangle	symbol	mean	in	math.	What	does	a	triangle	mean	in	math.
What	does	a	triangle	represent.




