
9-4: Use the law of cosines to find unknown parts of a 
triangle.



In ∆"#$:

&' = )' + +' − 2)+ cos $

+' = )' + &' − 2)& cos #
)' = +' + &' − 2+& cos "



Suppose that two sides of a triangle have lengths 3 cm and 7 cm and that 
the angle between them measures 130°. Find the length of the third side.

%& = (& + *& − 2(* cos 0

%& = 3& + 7& − 2 ∗ 3 ∗ 7 ∗ cos 130°

%& ≈ 85

% ≈ 9.22cm



The lengths of the sides of a triangle are 5, 10, and 12. Solve the triangle.

12# = 5# + 10# − 2 ∗ 5 ∗ 10 ∗ cos -

Let’s find - first.

144 = 125 − 100 ∗ cos -

19 = −100 ∗ cos -

−.19 = cos -
cos12(−.19) = -

101° ≈ -



The lengths of the sides of a triangle are 5, 10, and 12. Solve the triangle.

To find !, we can use either Law of Cosines 
again or Law of Sines.

sin !
5 = sin '

12

sin !
5 = sin 101°

12

12 sin ! = 5 sin 101°

12 sin ! = 4.91

sin ! = .41

! = 24.14°

/ = 180° − 101° + 24.14°

/ = 54.86°



In the diagram, !" = 5, "% = 2, %' = 4, and '! = 7. Find !%. 

We can first use the Law of Cosines to find m∠".

+, = -, + /, − 2-/ cos "

7, = 6, + 5, − 2 ∗ 6 ∗ 5 ∗ cos "

49 = 61 − 60 ∗ cos "

−12 = −60 ∗ cos "

0.2 = cos "

cos:;(0.2) = " ∠" ≈ 78.5°



In the diagram, !" = 5, "% = 2, %' = 4, and '! = 7. Find !%. 

Now we can use the Law of Cosines again to find AD.

*+ = ,+ + .+ − 2,. cos "

*+ = 2+ + 5+ − 2 ∗ 2 ∗ 5 ∗ cos 78.5

*+ = 25

* = 5
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