L7 — Cosine Law Unit 3
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Jensen

When solving for sides and angles in triangles, there are 4 main tools that can be used. Pythagorean theorem
and SOHCAHTOA can only be used with RIO\\IT\_ \\-\at/\q\e . Sine Law and Cosine Law can be used with

Ry %\(\' owo\ O\Q\\\?’U-P 'l;ﬂQV\S\ESu. ™ In this lesson we will focus on the Cosine Law.
Rule When to Use It
Pythagorean Theorem Right Triangle
Know: 2 sides
a’?+b?=c? Want: 3" side
SOHCAHTOA Right Triangle Right Triangle
SQCéTQ Know: 2 sides Know: 1 side, 1 angle
H H a Want: Angle Want: Side
(use inverse ratio)
Sine Law Oblique Triangle (no right angle) Oblique Triangle (no right angle)
Know: 2 sides and opposite angle Know: 1 side and all angles
a b c Want: Angle Want: Side

sind ~ sinB  sinC

Cosine Law Oblique Triangle Oblique Triangle
Know: 2 sides and contained angle Know: All 3 sides
a? = b% + ¢? — 2bc(cos A) Want: 3 side Want: Angle
(use top formula) (use bottom formula)

a® — b? — ¢?

A=
cos —he

Section 1: Proof

Cosine law can be developed as follows

In AABC, draw CD perpendicular to AB. CD is the altitude, h, of AABC.
Lmki/s o AACD . e
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Cosine Law:

the relationship between two sides and their contained angle in any acute AABC is...

= b +c - bccosth)

the relationship between the sides and one of their opposite angles in any acute AABC is...

a & A
cos(A) = %%‘E_C’

Section 2: Finding Sides

Cosine Law can be used to solve for a side length when you know 2 sides and the angle contained by those 2
sides.

a‘ a 9\ ; C Note: sides b and c are
O_ : -\~ C - C_ CQ5 interchangeable. It just matters that

they are the two known sides and angle
A is contained by the two sides.

Example 1: Find the measure of the indicated side

a) Find the length of side 'a’

A o= 1833 - 2. 0)ENs (61°)
" & - 39%. Y3377
B C Cz 19.96

21 cm 18 cm


























b) Find thelength of sided c) Findthelength of sidep

N
E

4.7 cm Ok 6.4 cm

39°
D F 55°
3.3cm M 4.9 cm P

L= 47> 3.3-AUDE3) s (3 P&: 44> 4AN6H) cas(5S)
dz 2edBem pr 5B M

Section 3: Finding Angles

Note: The rearranged version of Cosine Law can be used to solve for an angle if you know all 3 sides of a
triangle.

k-

06 ( ﬂ - Note: Notice in this formula that the
C — 9\_& - side opposite from the angle you are
finding comes first in the numerator.

The order of the other 2 known sides
does not matter.

Example 2: Solve for the indicated angle

a) Find the measure of angle A

A
A cosA)= 20~ 10%-19
‘ ~&(Io)CQ)

A - ot [ﬁﬂ

LA~ Y4.95°

10 cm 9cm

8 cm

















































b) Find the measure of angle B c) Find the measure of angle K

A N 13 cm M

10 om 12 cm
14 cm 16 cm
C
13 cm

cod(B) = 1210 e

- A Ua)(R) ca3(K) = 123 ILI/;’Zl:)é
-1 (135 -
LB = cog ( & e (-
- o5 (Tqug
(LR 2 (,f.;lé

AR 50.38 :

d) Find the measure of angle 6

15 km
B
C,OS(GB __5';_@__&:—
X (16)65)
-lY7.25
-« (1o

e (2.5

Example 3: In acute ADEF,d =49 cm, f = 6.2 cm, and £E = 64°. Solve ADEF.
D e,&*:. (,,3.'“+Q.‘Il— A (6.2) (48 cors «r )
e~ 518 am

™ oS (F) = oA 4g* 598
—H4.9)(S %)
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