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7D.2:	The	Law	of	Cosines	
Consider	this:	
Can	we	use	the	Law	of	Sines	to	solve	for	x	in	these	triangles?		Explain.	

	
Suppose	we	make	a	triangle	with	a	vertex	at	the	origin,	choose	#	on	the	$-axis,	and	choose	point	&	
above	the	$-axis.		There	are	three	possible	types	of	triangles	we	can	get.	

	 	
Suppose	we	know	the	values	of	),	*,	and	+∠-.		Can	we	use	the	law	of	sines	to	solve	for	.?		Since	this	
will	not	work,	we	need	a	new	method.	
By	Definition,	we	know	

cos- = $
) , sin- = 1

)	

This	gives	us	
$ = ) cos- 																											,																			1 = ) sin-	

Using	the	distance	formula	to	describe	the	length	of	.,	we	get	

. = 34$ − *67 + 41 − 067	
Now,	let’s	substitute	and	simplify…	

.7 = 4) cos- − *67 + 4) sin-67	

.7 = )74cos-67 − 2)*4cos-6 + *7 + )74sin-67	

.7 = )7 cos7 - + )7 sin7- + *7 − 2)*4cos-6	

.7 = )74cos7- + sin7 -6 + *7 − 2)*4cos-6	
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The	Pythagorean	identity	tells	us	cos7- + sin7 - = 1,	so	we	simplify	this	expression	to	get	
.7 = )7 + *7 − 2)*4cos-6	

	

When	can	we	use	the	Law	of	Cosines?When	can	we	use	the	Law	of	Cosines?When	can	we	use	the	Law	of	Cosines?When	can	we	use	the	Law	of	Cosines?			When	you	know	two	sides	and	the	included	angle	4S.A.S.S.A.S.S.A.S.S.A.S.6	or	
when	you	know	three	sides	4S.S.S.S.S.S.S.S.S.S.S.S.6,	use	the	law	of	cosines	to	solve	the	triangle.	
Example	1	
Use	the	law	of	Cosines	to	find	the	value	of	$	in	the	triangles	below.		Then	solve	the	triangle.	

	

	
Example	2	
Use	the	law	of	cosines	to	solve	the	triangle.	

. = 11, ) = 35, ) = 15	
	
	

CD = ED + FD − DEF GHI J	
ED = CD + FD − DCF GHIK	
FD = CD + ED − DCEGHI L	

Law	of	CosinesLaw	of	CosinesLaw	of	CosinesLaw	of	Cosines	If	a	triangle	has	angles	-, #, and		&	with	opposite	sides	of	length	
., ), and	*,	then	the	following	must	be	true.	



ExercisesExercisesExercisesExercises				
1. Solve	the	following	triangle.		Round	side	lengths	to	the	nearest	tenth	and	angle	measures	to	

the	nearest	degree.	
a. ⊿-#&,	if	- = 42˚, ) = 12,	* = 19	

	
CD = SDD + STD − D4SD64ST6 GHI UD	

C = 3VWV − UVXGHI4UD6	
C ≈ SD. ZZTW ≈ SD. T	
	
SDD = SD. ZZTWD + STD − D4SD. ZZTW64ST6 GHIK	

K ≈ [Z. V[U° ≈ [Z°				
				

UD + [Z + L = SZW	
L = SWW°				

	
	

b. ⊿]^_,	if	] = 73˚, ` = 7,	a = 15	
	

bD = cD + SVD − D4c64SV6 GHI c[	
b = 3DcU − DSWGHI4c[6		
b ≈ SU. VZWT ≈ SU. X				

				
cD = SU. VZWTD + SVD − D4SU. VZWT64SV6 GHId	

d = Dc. [DT ≈ Dc°				
				

c[ + Dc + e = SZW				
e ≈ ZW°	

				
c. ⊿_fg,	if	a = 35, h = 22, .ij	k = 25	

	
[VD = DDD + DVD − D4DD64DV6 GHIe	
e = GHIlS m−DTDcVn ≈ TX. WV[ ≈ TX°				

				
DDD = [VD + DDD − D4[V64DD6 GHI o	
o = GHIlS m[VUUn ≈ [c. [WD ≈ [c°				

TX + [c + p = SZW	
p = Uc°				

	
d. ⊿#&q,	if	# = 16˚, * = 27,		j = 3	

ED = DcD + [D − D4Dc64[6 GHISX	
E = 3c[Z − SXDFs t4SX6 	su	E = −3c[Z − SXDFs t4SX6				

E = 3c[Z − SXDFst4SX6 ≈ DU. S[WU ≈ DU. S				
DcD = [D + DU. S[WUD − D4[64DU. S[WU6 GHIL				
DcD = [D + DU. S[WUD − D4[64DU. S[WU6 GHIL	

L ≈ SXD. W[V	



2. During	her	shift,	a	pilot	flies	from	Columbus	to	Atlanta,	a	distance	of	448	miles,	and	then	on	
to	Phoenix,	a	distance	of	1583	miles.		From	Phoenix,	she	returns	home	to	Columbus,	a	
distance	of	1667	miles.		Determine	the	angles	of	the	triangle	created	by	her	flight	path.	

	
C = UUZ, E = SVZ[, F = SXXc				

				
UUZD = SVZ[D + SXXcD − D4SVZ[64SXXc6 GHIJ	
UUZD − SVZ[D − SXXcD

−D4SVZ[64SXXc6 = GHIJ	
W. TX[ = GHIJ	
J ≈ SV. X°				

SVZ[D = UUZD + SXXcD − D4UUZ64SXXc6 GHIK	
K = GHIlS m ZUVTDXXcDn ≈ cS. V°	
	
L + SV. X + cS. V = SZW	

L = TD. T°	
	

3. Lola	rolls	a	ball	on	the	ground	at	an	angle	of	23°	to	the	right	of	her	dog	Buttons.		If	the	ball	
rolls	a	total	distance	of	48	feet,	and	she	is	standing	30	feet	away	from	Buttons,	how	far	will	
Buttons	have	to	run	to	retrieve	the	ball?	
	

J = D[°, E = [W, F = UZ	
CD = [WD + UZD − D4[W64UZ6 GHI D[				

C = 3[DWU − DZZWGHI4D[6 ≈ D[. V	xyyz	
				

4. Let’s	summarize	the	Law	of	Sines	and	the	Law	of	Cosines.	
a. Draw	two	different	triangle	situations	that	you	could	use	the	Law	of	Sines	to	solve.	

	
	
	
	
	
	
	
	

b. Draw	two	different	triangle	situations	that	you	could	use	the	Law	of	Cosines	to	
solve.	
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