Trigonometric Sum, Difference, Product Identities & Equations:

UVU Math Lab

Many of the following identities can be derived from the Sum of Angles Identities using a few simple tricks.

Sum of Angles Identities:

sin(a + B) = sina cos B + cos a sin B sin(a + @) = sinacosa + cosa sina

cos(a + ) = cosa cos § — sina sin B cos(ax + a) = cosacosa —sina sina

Let =«
tan + tanﬁ ﬁ tan(a + a) _ tan a + tan a
tan(a + B) =  1—tanatana
. 1—tanatanpf
g N
= Difference of Angles Identities: I
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% sin(a — f) = sinacosf —cosasinfi 4 Half-Angle Identities:
& cos(a — B) = cosa cos B + sinasin B
S tana —tanf t a + —l—cosa
3 tan(a — f) = 2 T l4+cosa
= 1+ tanatanpf
E . 1+cosa 1—-cosa
A Multiply by \/1+cosa or \/1—cosa to get
) :
= _ sina 1-cosa
A Product to Sum Identities 1+ cosa sina
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Z sin(a + B) = sinacosf + cosasinf
+sin(a@ — B) = sinacosf — cosasinf e 1—cosa
sin-=+4 [———
sin(a + B) + sin(a — B) =2sina cosf 2 2
a 1+ cosa
Likewise, we can find: COSE == -

2sinasinf = cos(a — B) — cos(a + B)
2 cosasinf = sin(a + B) — sin(a — B)
2cosacosf = cos(a+ B) + cos(a —f)

Double-Angle Identities:

Take N
qUare root & .
divide o
by 2.
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sin2a = 2sina cosa 2
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cos2a = cos? a — sin® a =3
Simplify g
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cos2a = cos? a — sin « %
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cos2a =cos’a — (1 —cos?a) =
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=2cos?a—1
and
cos 2a = (1 — sin? @) — sin a
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Power-Reducing Identities:

. . 5 1 — cos2a
cos2a =1 — 2sin“a - sin azT
2 ) 1+ cosZa
cos2a = 2cos“a —1 — cos a:=T
5 1 —cos2a
5 sin“fa — 35— 1-—cos2a
tan“ a = = =
cos2a 1+cos2a 1+ cos2a
2



Product to Sum Identities:

2sina cos B = sin(a + B) + sin(a — B)
2sinasinf = cos(a — B) — cos(a + B)
2 cosasinf = sin(a + B) — sin(a — B)

The Sum to Product Identities take a
little more manipulation.

Using the Product to Sum Identities,
we let

2 cosacos B = cos(a + B) + cos(a — B) :> x=a+pf & y=a-p

Law of Sines:
a b c

sindA sinB sinC

Law of Cosines:
c?> =a®*+b*>—-2abcosC

More handouts like this are available at:

_X+y _x—y

“= ==

Plug in the new variables & simplify.

—

Formulas for Triangles:

For any triangle, ABC...

Sum to Product Identities:

x + X —
sinx +siny = Zsin< zy)cos( y)

2

. : X+y\ . Xx—y
smx—smy=2005( > )sm( > )
x+y X—y
cosa+cosﬁ=2cos< > )cos( > )
L (XTY\ . o X—Yy
cosa—cosﬁz—Zsm( > )sm( > )

Area of a Triangle:

1 ) a?sinBsinC
K=EabsmC K=———"76#9#+

2sinA

Heron’s Formula:

K = \/s(s —a)(s—b)(s —c),wheres = a+12)+C
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