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When	you	know	2	sides	and	the	non-included	angle	or	when	you	know	2	angles	and	the	non-included	side	.	There	are	two	different	situations	when	you	use	this	formula.	But	really,	there	is	just	one	case	.	Just	look	at	it:	You	can	always	immediately	look	at	a	triangle	and	tell	whether	or	not	you	can	use	the	Law	of	Sines	--	you	need	3	measurements:
either	2	sides	and	the	non-included	angle	or	2	angles	and	the	non-included	side.	It's	all	about	opposites:	To	use	the	law	of	sines,	you	need	to	know	one	opposite	angle/side	pair	measurements.	The	picture	below	illustrates	a	case	not	suited	for	the	law	of	sines.	Since	we	do	not	know	an	opposite	side	and	angle,	we	cannot	employ	the	formula.	Or,	just	look
at	it:	Remember	when	you	have	2	sides,	the	angle	must	be	non-included.	By	the	way,	we	could	use	the	law	of	cosines	to	find	the	length	of	the	side	opposite	the	115°	angle.	In	which	triangle(s)	below,	can	we	use	the	formula?	Both	triangles	below	have	3	known	measurements.	Triangle	1	has	only	one	opposite	pair	that	we	are	dealing	with,	but	that	does
not	help	us	because	we	need	to	know	both	the	angle	and	itsopposite	side.	Or,	just	look	at	it:	Remember	when	you	have	2	sides,	the	angle	must	be	non-included.	In	the	full	practice	problems	below,	we	will	solve	for	triangle	2's	unknown	angle	measure.	Use	the	formula	for	law	of	sines	to	determine	the	measure	of	$$\angle	b	$$	to	the	nearest	tenth.	Step
1	Set	up	proportion	with	2	pairs	of	opposite	sides/sines	of	angles	$$	\\	\frac{	sin(	\red	b)}{	16}	=	\frac{	sin(115)}	{123}	$$	Step	2	$$	\frac{	sin(	\red	b)}{	16}	=	\frac{	sin(115)}	{123}	\\	sin(	\red	b	)	=	\frac{	16	\cdot	sin(115)}	{123}	\\	sin(	\red	b	)	=	0.11789369587468619	\\	\red	b	=	sin^{-1}	(	0.11789369587468619	)	\\	\red	b	=	6.770557323410266
\\	\red	b	\approx	6.8	$$	Can	we	use	the	law	of	sines	to	solve	for	the	labelled	angle?	No,	because	we	need	to	know	the	measure	of	1	opposite	side	and	angle.	We	can	not	use	side	with	length	20	because	we	don't	know	its	opposite	angle.	And	we	can't	use	66	°	angle	because	we	don't	know	its	opposite	side.	And,	of	course,	we	do	not	know	the	measure	of
the	angle	opposite	of	the	side	of	length	13	because...	well,	because	that's	the	very	thing	we	are	solving	for!	Just	look	at	it:	Remember	when	you	have	2	sides,	the	angle	must	be	non-included.	Can	we	use	the	law	of	sines	to	solve	for	the	labelled	angle?	Yes,	because	we	need	to	know	the	measures	of	one	opposite	side	and	angle	which	we	have	with	the	29
°	angle	and	the	side	of	length	11.	And	we	know	the	angle	(118	°)	opposite	the	side	length	that	we	are	solving	for.	Or	just	look	at	it:	Remember	when	you	have	2	angles,	the	side	must	be	non-included.	(Follow	up	from	question	3).	Now,	use	the	formula	for	law	of	sines	to	determine	the	measure	of	the	labelled	side	to	the	nearest	tenth.	Step	1	Set	up
proportion	with	2	pairs	of	opposite	sides/sines	of	angles	$$	\frac{	\red	b}{	sin(118)}	=	\frac{	11	}	{sin(29)}	$$	Step	2	$$	\frac{	\red	b}{	sin(118)}	=	\frac{	11	}	{sin(29)}	\\	\red	b	=	\frac	{	sin(118)	\cdot	11	}{	sin(29)}	\\	\red	b	=	20.033	\\	\red	b	\approx	20.0	$$	For	$$	\triangle	DEF	$$,	find	$$e$$	to	the	nearest	hundredth.	(Question	taken	from	our
law	of	sines	downloadable	pdf	worksheeet	)	Step	1	Set	up	proportion	with	2	pairs	of	opposite	sides/sines	of	angles	$$	\frac{	\red	e}{	sin(67)}	=	\frac{	7	}	{sin(54)}	$$	Step	2	$$	\frac{	\red	e}{	sin(67)}	=	\frac{	7	}	{sin(54)}	\\	\red	e	=	\frac	{	sin(67)	\cdot	7	}{	sin(54)}	\\	\red	e	=	7.9646460	\\	\red	e	\approx	7.96	$$	Is	it	possible	to	use	the	law	of	sines
to	calculate	x	pictured	in	the	triangle	below?	Step	2	Set	up	the	equation:	$$	\frac	{	\color{red}{x}	}{	sin(116)}	=	\frac{19}{sin	(34)	}	$$	Then	cross	multiply	to	calculate	x:	$$\red	x	=	30.5$$	What	is	the	length	of	side	CB?	Step	1	Use	the	fact	the	sum	of	the	interior	angles	of	a	triangle	is	180°	to	calculate	all	of	the	angles	inside	the	triangles.	Step	2
Now,	use	the	law	of	sines	formula	to	set	up	an	equation.	Step	3	From	here	you	have	several	options	Further	Reading:	Infinite	Precalculus	covers	all	typical	Precalculus	material	and	more:	trigonometric	functions,	equations,	and	identities;	parametric	equations;	polar	coordinates;	vectors;	limits;	and	more.	Over	100	individual	topics	extend	skills	from
Algebra	2	and	introduce	Calculus.	Extrema,	intervals	of	increase	and	decrease	Transformations	of	graphs	Graphs,	real	zeros,	and	end	behavior	of	polynomial	functions	Dividing	polynomial	functions	The	Remainder	Theorem	and	bounds	of	real	zeros	Writing	polynomial	functions	and	conjugate	roots	Complex	zeros	and	The	Fundamental	Theorem	of
Algebra	Graphs	of	rational	functions	Graphing	exponential	functions	Exponential	equations	not	requiring	logarithms	Logarithms	and	exponents	as	inverses	Writing	logs	in	terms	of	others	Exponential	equations	requiring	logarithms	Logarithmic	equations,	simple	Logarithmic	equations,	hard	Graphing	logarithmic	functions	Right	triangle	trig:	Finding
ratios	Right	triangle	trig:	Finding	angles	and	sides	Trig	functions	of	any	angle	Equations	with	factoring	and	fundamental	identities	Sum	and	Difference	Identities	Multiple-Angle	Identities	Product-to-Sum	Identities	Equations	and	Multiple-Angle	Identities	Area	and	Laws	of	Sines	and	Cosines	Graphs	of	polar	equations	Polar	and	rectangular	forms	of
equations	Polar	forms	of	conic	section	Complex	numbers	in	polar	form	Points	in	three	dimensions	Multivariable	linear	systems	and	row	operations	Partial	fraction	decomposition	Parabolas,	graphing	&	properties	Parabolas,	writing	equations	Circles,	graphing	&	properties	Circles,	writing	equations	Ellipses,	graphing	&	properties	Ellipses,	writing
equations	Hyperbolas,	graphing	&	properties	Hyperbolas,	writing	equations	Rotations	of	conic	sections	Sample	spaces	and	The	Fundamental	Counting	Principle	Permutations	vs	combinations	Probability	of	independent	and	dependent	events,	word	problems	Probability	of	independent	and	dependent	events	Probability	of	mutually	exclusive	events,
word	problems	Probability	of	mutually	exclusive	events	Probability	with	permutations	and	combinations	Arithmetic	and	geometric	mean	Limits	by	direct	evaluation	Limits	at	kinks	and	jumps	Limits	at	removable	discontinuities	Limits	at	essential	discontinuities	Definition	of	the	derivative	Instantaneous	rates	of	change	Power	rule	for	differentiation
Approximating	area	under	a	curve	Area	under	a	curve	by	limit	of	sums	In	order	to	continue	enjoying	our	site,	we	ask	that	you	confirm	your	identity	as	a	human.	Thank	you	very	much	for	your	cooperation.	Unfortunately,	in	the	last	year,	adblock	has	now	begun	disabling	almost	all	images	from	loading	on	our	site,	which	has	lead	to	mathwarehouse
becoming	unusable	for	adlbock	users.	The	goal	of	this	page	is	to	help	students	better	understand	when	to	use	the	Law	of	Sines	and	when	to	use	the	Law	of	Cosines	Can	you	use	the	Law	of	Sines	,	the	Law	of	Cosines	,	or	neither	to	solve	the	unknown	side	in	triangle	1	below?	Law	of	Sines	Just	look	at	it.	You	can	always	immediately	look	at	a	triangle	and
tell	whether	or	not	you	can	use	the	Law	of	Sines.	You	need	either	2	sides	and	the	non-included	angle	or,	in	this	case,	2	angles	and	the	non-included	side.	The	law	of	sines	is	all	about	opposite	pairs.	In	this	case,	we	have	a	side	of	length	11	opposite	a	known	angle	of	$$	29^{\circ}	$$	(first	opposite	pair)	and	we	want	to	find	the	side	opposite	the	known
angle	of	$$	118^\circ$$.	First	Step	$	\frac{\red	x}	{sin(118^{\circ})}	=	\frac{11}{	sin(29^{\circ})}	$	Can	you	use	the	Law	of	Sines	,	the	Law	of	Cosines	,	or	neither	to	solve	the	unknown	side	in	the	triangle	below?	Law	of	Cosines	Remember,	the	law	of	cosines	is	all	about	included	angle	(or	knowing	3	sides	and	wanting	to	find	an	angle).	In	this	case,
we	have	a	side	of	length	20	and	of	13	and	the	included	angle	of	$$	66^\circ$$.	First	Step	$	\red	a^2	=	b^2	+	c^2	-	2bc	\cdot	cos(	\angle	a	)	\\	\red	a^2	=	20^2	+	13^2	-	2\cdot	20	\cdot	13	\cdot	cos(	66	)	$	Law	of	Sines	Just	look	at	it.	You	can	always	immediately	look	at	a	triangle	and	tell	whether	or	not	you	can	use	the	Law	of	Sines.	You	need	either	2
sides	and	the	non-included	angle	(like	this	triangle)	or	2	angles	and	the	non-included	side.	Remember,	the	law	of	sines	is	all	about	opposite	pairs.	In	this	case,	we	have	a	side	of	length	16	opposite	a	known	angle	of	$$	115^{\circ}	$$	(first	opposite	pair)	and	we	want	to	find	the	angle	opposite	the	known	side	of	length	32	.	We	can	set	up	the	proportion
below	and	solve	:	First	Step	$	\frac{sin(115^{\circ})}{16}	=	\frac{sin(\red	x)}{32}	$	Decide	which	formula	(Law	of	Sines/Cosines)	you	would	use	to	calculate	the	value	of	$$	\red	x$$	below?	After	you	decide	that,	try	to	set	up	the	equation	(Do	not	solve	--	just	substitute	into	the	proper	formula).	Law	of	Cosines	Since	you	know	3	sides,	and	are	trying	to
find	an	angle	this	is	Law	of	Cosines	problem.	First	Step	$	8^2	=	5^2	+	6^2	-2(5)(6)	\cdot	cos(	\red	x)	$	Decide	which	formula	(Law	of	Sines/Cosines)	you	would	use	to	calculate	the	value	of	$$	\red	x	$$	below?	After	you	decide	that,	try	to	set	up	the	equation	(Do	not	solve	--	just	substitute	into	the	proper	formula).	Law	of	Cosines	Since	you	know	2
sides,	their	included	angle,	and	you	are	trying	to	find	the	side	length	opposite	the	angle,	this	is	Law	of	Cosines	problem.	First	Step	$	\red	x^2	=	11^2	+	7^2	-2(11)(7)	\cdot	cos(50)	$	Decide	which	formula	(Law	of	Sines/Cosines)	you	would	use	to	calculate	the	value	of	x	below?	After	you	decide	that,	try	to	set	up	the	equation	(Do	not	solve	--	just
substitute	into	the	proper	formula).	Law	of	Sines	Just	look	at	it.	You	can	always	immediately	look	at	a	triangle	and	tell	whether	or	not	you	can	use	the	Law	of	Sines.	You	need	either	2	sides	and	the	non-included	angle	(like	this	triangle)	or	2	angles	and	the	non-included	side.	Since	you	know	a	side	length	(11)	and	its	opposite	angle	(50)	and	want	to
calculate	the	angle	measurement	opposite	the	length	of	side	7,	this	is	a	Law	of	Sines	problem	First	Step	$	\frac{sin	(	\red	x)}	{7	}	=	\frac{sin(50)}{11}	$	Related:	
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