Mathelpers

Product - to - Sum Formulas

The other three product-to-sum formulas come from the other three ways to add or subtract the
sum and difference formulas. If you subtract the two cosine formulas instead of adding:
cos(a + 8) = cosa cos S —sinasin 3

cos(a — ) = cosacos S +sinasin
You get:
cos(a — f)—cos(a+ f)=2sinasin B

sinocsinﬂ=1 cos(a—pf)—cos(a+p
~[cos (= p)~cos(a-+)

If we add the two identities instead, we have:

cos(X — y )+ cos(X + y) = COS XCOS Y +COS X COS Y = 2COS X COS Y
= COSXCOSY = %(cos(x —y)+cos(x +y))

Recall the identities sin (X + y)=sin xcos y +cos xsin y and sin(x — y)=sin xcos y —cos xsin y . If we add the

two identities, we have:

sin(x + y)+sin(x—y)=sin xcos y +sin xcos y = 2sin xcos y
—sin xcosy = %(sin(x+ y)-sin(x—y))

If instead, we subtract the second identity from the first, we have:

sin(x+ y)—sin(x — y) = cos xsin y +cos xsin y = 2cos xsin y
=cosxsiny = %(sin(x+ y)-sin(x—-y))

To get the other product - to sum formulas, add the two sine or subtract them. Here are all four
formulas together:

De-factorization (Products into Sums or Differences)

1) sinasinﬂ:%[Cos(a—ﬂ)—cos(“Jfﬂ)]

2) COSaCosf3 = %[cos(a + B)+{cos(a - ,B)]

3) sinacospf = %[sin(a + fB)+sin(a —,B)]

4) cosasinf= %[sin(a+,8)—sin(a—ﬂ)]
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The fourth one of those formulas really isn’t needed, because you can always evaluate C0SaSin S as
sin@ CoS . But it’s traditional to present all four formulas.

ENEHE Write the expression as a sum of trigonometric functions

1) sin(606)sin(40)
sin(60)sin(408)=% [sin(66-406) -cos(66+40)= % [cos(26)-cos(100)]

2) cos(36)cos6
cos(30)cosB =% [cos(30-0)+ cos(36+0)]= ¥ [cos(20) + cos(40)]

3) sin(306)cos(56)
sin(36)cos(50)=% [sin(36+8) + sin(36-08)]= 1/2 [sin(406) + sin(26)
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