
Math-3

Lesson 6-6

The Law of Cosines
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Solve using Law of Sines.
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Every pair of loops 

will have 2 unknowns.

Every pair of loops 

will have 2 unknowns.

We need another equation.
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“Drop” and altitude from Vertex B to the opposite side.
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Substitute               

for ‘h’ in the figure.
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Cacos Cab cos−

Using Pythagorean Theorem on the right-side triangle:
222 )cos()sin( CabCac −+=

CaCabbCac 222222 coscos2sin +−+=

CabbCCac cos2)cos(sin 22222 −++=

1cossin 22 =+ CC

Cabbac cos2222 −+=
Law of Cosines: Uses 

3 sides and 1 angle.



Law of Cosines
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Pythagorean Theorem 
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There is a pattern for Law of Cosines
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1. Label the triangle.

2. Loop the 1 side and its opposite angle and the 2 other sides.

If 3 of the 4 values are known, use Law of Cosines.
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Law of Cosines

c

Notice in the pattern that

Angle “C” 

is opposite ends of the equation from 

side length ‘c’.

Cabbac cos2222 −+=

?90cos =

Cabbac cos2222 −+=

= 0

If C = 90ْ (right triangle) becomes

222 bac +=

Is that familiar?

b a
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Law of Cosines: Patterns in the formula

c

Cabbac cos2222 −+=

Cabbac cos2222 −+=
b a

Cabbac cos2222 −+=



There are some “Gotcha’s” with the Law of Cosines 

(when there is an obtuse angle).

sin(135) = ? sin(45) = ?

When solving for the other sides and angles, you can choose 

between Law of Cosines (more difficult calculation) or Law of Sines 

(easier calculation).

7071.0
2

2 = 7071.0
2

2 =

→ When using the Law of Sines, the calculator will give the 

smallest angle even if the angle is actually obtuse.

Cos(45) = ? 7071.0
2

2 =

→If you use Law of Cosines for follow-on steps, there is no 

ambiguity.  You’ll get the correct angle.  

Cos(135) = ? 7071.0
2

2 −−=

Law of Cosines will always be the 1st step for SSS and SAS.

→ If you choose to use the Law of Sines, find the smallest angle 1st.
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a Replace letters with parentheses.7

Abccba cos2222 −+=

4

)  cos()  )(  (2)  ()  ()  ( 222 −+=

Substitute numbers into the parentheses.

)cos()(5)7(2)5(7) (4)( 222 A−+=

Acos707416 −=

Acos70254916 −+=

Acos8286.0 =

b

c

Abccba cos2222 −+=

4=a 7=b 5=c

Acos
70

7416
=

−

−

Can we subtract 70 from 74?

A=− )8286.0(cos 1 34=

For SSS, you can find any angle 1st.
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)  cos()  )(  (2)  ()  ()  ( 222 −+=

)cos()(4)7(2)4(7) (5)( 222 C−+=

4

34sin

5

sin
=

C

Ccos7143.0 =

Cabbac cos2222 −+=

Ccos
)4*7*2(

)475( 222

=
−

−−

C=− )7143.0(cos 1 4.44=34°

You can use Law of Cosines Next
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34sin5
sin 1C

4.44=C

B 5

C

7 4

34°
B

4

34sin

7

sin
=

B









= −

4

34sin7
sin 1B

1.78=B
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6.101=B 9.67=C

Or Law of Sines

Why are they different?



(2)  What pattern?  Law of Sines 

? Or Law of Cosines?                            
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(1) If it is not already given, 

draw and label a triangle.                            

5
(3) Use Law of Cosines

20º
20cos)11)(5(2115 222 −+=a

6.422 =a
5.6=a

20=A 5=b 11=c

20cos110121252 −+=a

For SAS, you must find the missing side 1st. 
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B

a = 6.5

(4) Which angle do you find next?

Find the smallest angle first!!!!)
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20sin
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20sin5
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5.6

20sin5
sin 1B 3.15=B

15.3º

180=++ CmBmAm
 3.1520180 −−=Cm

7.144=Cm

(5) Triangle Sum Theorem

Law of Sines is easier.

What angle would Law of 

Sines give you if you found 

Angle C in step (4) above?

180 − 144.7 = 35.3

These two angles have the 

same reference angle.

Which is the correct angle?



(This will get the obtuse angle “out in the open” if it exists in the 

triangle, so subsequent use of Law of Sines won’t have the 

“gotcha.”)
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For the SSS case: find the largest angle first!

Abccba cos2222 −+=

)x cos(1080729400144 −+=

)x cos(10801129144 −=

x)cos()(27)20(2)72(20)(12)( 222 −+=
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2.24=x

yº

zº
If you don’t find the obtuse 

angle 1st you have to remember 

to find the smallest angle next 

when you use the Law of Sines.
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We didn’t find the obtuse angle 1st using Law of Cosines so, if you 

use the Law of Sines to find the 2nd angle, find the SMALLEST 

ANGLE next.

24.2º
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A sinsin
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12

2.24sin
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2.24sin20
sin =y
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2.24sin20
sin 1y

1.43=y

yº

zº

1.432.24180 −−=z
7.112=z

What angle would Law of Sines give you if you found Angle z 

above? 180 − 112.7 = 67.3

These two angles have the same reference angle.

Which is the correct angle?


