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● Law of Sines - all acute angles 
● Law of Cosines - all acute angles
● Law of Sines - one obtuse angle
● Law of Cosines - one obtuse angle
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Right Triangles (1)

sin =
opposite
hypotenuse

cos =
adjacent
hypotenuse

tan =
opposite
adjacent

sin =
a
c

cos =
b
c

tan =
b
a

c2 = a2 b2



a
c

b
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Right Triangles (2)

sin =
a
c

cos =
b
c

tan =
b
a



a
c

b

a /2
c /2

b /2

2a

2c

2b
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Oblique Triangles – (1) all acute angles

a
sin A

=
b
sinB

=
c

sinC

c2 = a2 b2− 2ab cosC

a2 = b2  c2− 2b c cos A

b2 = c2 a2− 2c a cosB

The Law of Sines

The Law of Cosines

0 ˚  A  90 ˚
0 ˚  B 90 ˚
0 ˚  C  90 ˚

a

c

b

A B

C

All Acute Angles
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Oblique Triangles – (2) one obtuse angle

90 ˚  A  180 ˚

a

c

b

A

C

B

One Obtuse Angles

a
sin A

=
b
sinB

=
c

sinC

c2 = a2 b2− 2ab cosC

a2 = b2  c2− 2b c cos A

b2 = c2 a2− 2c a cosB

The Law of Sines

The Law of Cosines

0 ˚  B  90 ˚
0 ˚  C  90 ˚
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The Law of Sines - all acute angles (1) ~ (4)

The Law of Cosines - all acute angles (1) ~ (4)

The Law of Sines - one  obtuse angle (1) ~ (4)

The Law of Cosines - one obtuse angle (1) ~ (4)
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Law of Sines – all acute angles (1)

a

c

b

A B

C

b

A

b sin A a

B

a sin B

b sin A = asin B

a
sin A

=
b
sinB

Case A:
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Law of Sines – all acute angles (2)

a

c

b

A B

C

A

c sin A
a

a sinC

c

c sin A = a sinC

a
sin A

=
c
sinC

Case B:
C



Triangles (2B) 10 Young Won Lim
10/18/09

Law of Sines – all acute angles (3)

a

c

b

A B

C

b sinC

B

c sin B

c

b sinC = c sinB

C

b

b
sinB

=
c

sinC

Case C:
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Law of Sines – all acute angles (4)

a

c

b

A B

C
Summary

a
sin A

=
b
sinB

=
c

sinC

The Law of Sines

0 ˚  A  90 ˚
0 ˚  B 90 ˚
0 ˚  C  90 ˚
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The Law of Sines - all acute angles (1) ~ (4)

The Law of Cosines - all acute angles (1) ~ (4)

The Law of Sines - one  obtuse angle (1) ~ (4)

The Law of Cosines - one obtuse angle (1) ~ (4)
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Law of Cosines – all acute angles (1)

a

c

b

A B

C

b

A

a

B

a sin B

b2 = c − acos B2 asinB2

b2 = c2− 2cacos B a2cos2B a2sin2B

a cosBc − acosB

a sin B

b2 = c2 a2− 2c acosB

Case A:
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Law of Cosines – all acute angles (2)

a

c

b

A B

C

A

c sin A
a

B

c sin A

c

a2 = b− c cos A2 c sin A 2

a2 = b2− 2b c cos A  c2cos2 A  c2sin2A

a2 = b2  c2− 2b c cos A

b − c cos A

c cos A

Case B:
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Law of Cosines – all acute angles (3)

a

c

b

A B

C

b sinC

B

b sinC

c

C

b
b cosC

a − b cosC

c2 = a− bcosC 2 b sinC2

c2 = a2− 2abcosC  b2cos2Cb2sin2C

c2 = a2 b2− 2abcosC

Case C:
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Law of Cosines – all acute angles (4)

a

c

b

A B

C
Summary

c2 = a2 b2− 2ab cosC

a2 = b2  c2− 2b c cos A

b2 = c2 a2− 2c a cosB

The Law of Cosines

0 ˚  A  90 ˚
0 ˚  B 90 ˚
0 ˚  C  90 ˚
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The Law of Sines - all acute angles (1) ~ (4)

The Law of Cosines - all acute angles (1) ~ (4)

The Law of Sines - one  obtuse angle (1) ~ (4)

The Law of Cosines - one obtuse angle (1) ~ (4)
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Law of Sines – one obtuse angle (1)

a

c

b

A B

C

A ' A '

abb sin A '
 b sin A

a sin B

b sin A = asin B

a
sin A

=
b
sinB

Supposing

sin A ' = sin A ,

sin  − A  = sin A

Case A:

B
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Law of Sines – one obtuse angle (2)

a

c

b

A

C
C

A '

A '

a

c

c sin A '
 c sin A

a sinC

c sin A = a sinC

a
sin A

=
c
sinC

Supposing

sin A ' = sin A ,

sin  − A  = sin A

Case B:

B
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Law of Sines – one obtuse angle (3)

a

c

b

A

C

C

Bc

b
b sinC

c sin B

b sinC = c sinB

b
sinB

=
c

sinC

Case C:

B
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Law of Sines – one obtuse angle (4)

a

c

b

A B

C

A '

Supposing

sin A ' = sin A ,

sin  − A  = sin AcA '

Summary

a
sin A

=
b
sinB

=
c

sinC

The Law of Sines90 ˚  A  180 ˚

0 ˚  B  90 ˚
0 ˚  C  90 ˚
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The Law of Sines - all acute angles (1) ~ (4)

The Law of Cosines - all acute angles (1) ~ (4)

The Law of Sines - one  obtuse angle (1) ~ (4)

The Law of Cosines - one obtuse angle (1) ~ (4)
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Law of Cosines – one obtuse angle (1)

a

c

b

A
B

C

A '
A '

a
bb sin A ' b sin A '

 b sin A

Supposing

sin A ' = sin A
cos A ' = −cos A

sin  − A  = sin A
cos  − A  = −cos A

b cos A ' c  b cos A '
 c− bcos A 

a2 = bsin A2 c − bcos A2

a2 = b2sin2A  c2−2b c cos A  b2cos2 A

a2 = b2  c2−2bc cosC

Case A:

B
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Law of Cosines – one obtuse angle (2)

a

c

b
A

CC

A ' A '

a

c

c sin A 'c cos A ' c sin A '
 c sin A

b  c cos A '
 b − ccos A 

a2 = c sin A 2 b− c cos A 2

a2 = c2sin2 A  b2−2b c cos A  c2cos2 A

a2 = b2  c2−2bc cosC

Supposing

sin A ' = sin A
cos A ' = −cos A

sin  − A  = sin A
cos  − A  = −cos A

Case B:

B
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Law of Sines – one obtuse angle (3)

a

c

b

A

C

b2 = c sinB2 a− c cosB2

b2 = c2sin2B a2−2a c cosB c2cos2B

b2 = a2  c2−2ac cosB

c2 = b sinC2 a− bcosC2

c2 = b2sin2C  a2−2abcosC  b2cos2C

c2 = a2 b2−2ab cosC

Case C:

B

C

Bc

b

c sin B

a− c cosB

c cosB
c sin B

C

Bc

b

b sinC

b sinC

b cosC

a− b cosC
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Law of Cosines – one obtuse angle (4)

Summary

Supposing

sin A ' = sin  − A  = sin A

cos A ' = cos  − A  = −cos A

c2 = a2 b2− 2ab cosC

a2 = b2  c2− 2b c cos A

b2 = c2 a2− 2c a cosB

The Law of Cosines

a

c

b

A B

C

A '

cA '

90 ˚  A  180 ˚

0 ˚  B  90 ˚
0 ˚  C  90 ˚
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