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Right Triangles (1)

<ing = _opposite
hypotenuse
) cosO = adjacent
q hypotenuse
ang = opposzte
0 b adjacent
. a
> = ad° + b sinf = —
C
b
cosf = —
C
b
tan@ = —
a
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Right Triangles (2)
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sinf@ = a
C
cosO = % 2cC
2a
tan0 = S
0 2b
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Oblique Triangles — (1) all acute angles

' N
All Acute Angles The Law of Sines
¢ a _ b _ ¢
, sin A sin B sinC
\_ /
0 ™
A c The Law of Cosines
0°<A<90° a> = b°+c*>—2bc cosA
0°<B<90°
0" <C <90 b = ¢+ a*>—2ca cosB
¢ = a+b°—2ab cosC
\ )
Triangles (2B) 5 Yo osi0s




Oblique Triangles — (2) one obtuse angle

4 N
One Obtuse Angles The Law of Sines
C a _ b _ ¢
sin A sin B sin C
a
b - Y,
| ~
A c B The Law of Cosines
90° < A<180° a> = b°+c*>—2bc cosA
0°<B<90°
0°<C <90° b° = ¢+ a’—2ca cosB
¢ = a+b>—2ab cosC
N /
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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)

Case A:

2! b bsin A asin B a

bsinA = asinB

a b
sin A sin B
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Law of Sines — all acute angles (2)

Case B:
C

C
b a a
csin A asinC
A
B C

csinA = asinC

a C

sin A sinC
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Law of Sines — all acute angles (3)

Case C: C

Cc

B

bsinC = csinB

sin B sin C
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Law of Sines — all acute angles (4)

Summary c The Law of Sines
b ) a _ b _ _C
sin A sin B sinC
A ] B \_
C
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)

Case A:
C
b a b . ) a
asinB «« asinB
A [l B A/\ [] | ] B
¢ c —acosB < acosB
b° = (c — acosB)* + (asinB)’

b’ = ¢*—2cacosB + a’cos’B + a’sin’B

b = ¢*+a’—2cacosB
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Law of Cosines — all acute angles (2)

Case B:
C P b—ccosA

_—

ccos A

csinA » c¢sinA

a = (b—ccosA)’ + (csinA)’

a’ = b>—2bccosA + c’*cos’A + ¢’sin’A

a = b+ c°—2bccosA
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Law of Cosines — all acute angles (3)

Case C: C
bcosC
b \'
bS%a — bcosC

B
o

¢ = (a—bcosC) + (bsinC)’

¢’ = a*—=2abcosC + b’cos’C+b’sin’C

¢ = a°+b°—2abcosC
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Law of Cosines — all acute angles (4)

Summary c The Law Of Cosines N
b q a’ = b’ +c’°—2bccosA
. b> = ¢+ a*>—2ca cosB
A . B
¢ = a+b°—2ab cosC
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)

Case A:
C

a bsin A’ b asin B a

b — bsin A
[] | 1 | 1
A" A C B A B
Supposing bsinA = asinB
SInA' = SInA,
a _ b

sin(mr— A) = sinA sin A sinB
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Law of Sines — one obtuse angle (2)

Case B:
C
a
A' ¢
csinA' asinC
Q .
— csin A
Supposing csinA = asinC
SInA' = SInA,
a _ C
sin(r — A) = sinA sin A sin C

Young Won Lim
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Law of Sines — one obtuse angle (3)

a bsinC

b CSinVQ\

c B

bsinC = csinB

sin B sinC
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Law of Sines — one obtuse angle (4)

Summary

Supposing
sinA' = sinA,
sin(mm — A) = sinA
o o 4 h
90 <A <180 The Law of Sines

0°<B<90°

0 <C <90 a _ b — C
sin A sin B sinC

N
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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)

Case A:
J/ \v a
a bsinA’ b bsinA'’
b — bsin A
0 A' u B
A" A C B bcosA'" —, C+bcosA’
—(c— bcosA)
Supposing a’ = (bsinA)*+ (c — bcos A)’
: N — ol a’> = b’sin’A + ¢°—2bccosA + b’cos’A

sinA' = sinA
cOSA' = —cosA

sin(mr — A) = sinA

a = b°+c°—2bccosC
cos(mt — A) = —cosA
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Law of Cosines — one obtuse angle (2)

Case B:

b+ ccosA'

— (b — ccosA)
// C
| A’
’ csin A’ csin A’
N — csin A
S . \\7\\%4777””% e **’*7777/77/7'
upposing
a’ = (csinA)Y + (b —ccosAY
) C
SinA’' = sinA a’ = ¢°sin®A + b°—2bccosA + c°cos’ A
cOSA' = —cosA

sin(mr — A) = sinA

2 _ 12 2
cos(mm — A) = —cosA a = b "+c"—2bccosC
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Law of Sines — one obtuse angle (3)

Case C: C

a — ccosB
C

, \

a csin B

b A ccos B
csin B
A C B C B
C

bcosC b> = (csinB) + (a — ccosB)

b \ b> = ¢’sin°B+ a°—2accosB + ¢’cos’ B
bsinC

b = a° + ¢°—2accosB

A a— bcosC
bsinC ) . 2 2
¢” = (bsinC)"+ (a — bcosC)
2
C

c B = b’sin°C + a°—2abcosC + b°cos’C

¢ = a*+ b*-2abcosC
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Law of Cosines — one obtuse angle (4)

Summary
Supposing
sinA' =sin(mr — A) = sinA
cosA' =cos(m—A) = —cosA
The Law of Cosines N
90° < A <180° a = b°+c”—2bccosA
0°<B<90°
0°<C<90° b° = ¢+ a°—2ca cosB
¢ = a*+b°—2ab cosC
. /
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