TRIGONOMETRIC PRODUCTS AS SUMS OR DIFFERENCES

cosacosf = %[cos(a + B) + cos(a — B)]

Proof:

As demonstrated before:

and

Adding both equations, we obtain:

or by swapping both sides:

Therefore

cos(a+f)=cosacosf —sinasinf
cos(a—f) =cosacospf +sinasinf
cos(a+f)+cos(a—p)=2cosacosf

2cosacosf =cos(a+ B)+cos(a—p)

cosacosf = %[cos(a +B) + cos(a —pB)]

sinasinf = %[cos(a —B) — cos(a + B)]

Proof:

As demonstrated before:

Subtracting both equations, we obtain:

or by swapping both sides:

Therefore

cos(a—f) =cosacospf +sinasinf
cos(a+f)=cosacosf —sinasinf
cos(a—pf)—cos(a+pB)=2sinasinf
2sinasinfB =cos(a— ) —cos(a+ )

sinasinf = %[cos(a —B) —cos(a+ B)]

sinacosf = %[sin(a + B) + sin(a — B)]

Proof:

As demonstrated before:

Therefore, adding both equations:

or by swapping both sides:

Therefore

sin(a+ f) =sinacosf + cosasinf
sin(a —f) =sinacosf —cosasinf
sinf(a+pf) +sin(a—p)=2sinacosf
2sinacosf =sin(a+f) +sin(a—p)

sinacosf = %[sin(a + B) +sin(a —p)]
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TRIGONOMETRIC PRODUCTS AS SUMS OR DIFFERENCES

sin@ + sing = ZSin(

Proof:

As demonstrated before:

sin@ — sing = 2cos<

Therefore:

Defining a+f =6 and

So a= 9% and
Therefore  sin@ + sing = 2sin
Proof:

As demonstrated before:

Therefore:
Defining a+f =6 and
So a = 9% and
Therefore

sin@ —sin@ = 2 cos (9+T(p) sin (9;(’))

0 +

£)eos (57

sin(a+ f) =sinacosf + cosasinf
sin(a —f) =sinacosf —cosasinf

sin(fa+p) +sin(a—p)=2sinacosf

a—=p
0

<

v |

L=
() eos (5°)

0 +

“)on(*5?)

sin(a+ f) =sinacosf + cosasinf
sin(a —f) =sinacosff —cosasinf

sinfa+f) —sin(a—p)=2cosasinf
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0 + 0 —
c030+cos<p=2cos( Zq))cos( (p)

2
Proof:
As demonstrated above:  cos(a + ) = cosacosf —sinasinf
cos(a—f)=cosacospf +sinasinf
Therefore: cos(a+ ) +cos(a—pB)=2cosacosf

Defining a+f =60 and a-—-p
6

6+ -
So aqu) and ,BzT(p

Therefore: cos 0 + cos o = 2 cos (HTq)) cos (G_Tq))

. (0+t@\ . (0—¢
cosH—cos«p=—2sm( )sm( )

2 2
Proof:
As demonstrated above:  cos(a + ) = cosacosf — sinasinf
cos(a—f)=cosacosf +sinasinf
Therefore: cos(a+ ) —cos(a—p) =—2sinasinf

Defining a+f =60 and a-—-p
So a=222 and f= o=
2 2

Therefore: cos @ —cos p = —2sin (BJrT(p) sin (Bf(p)
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Example 11
Express each product as a sum or difference of trigonometric functions:
(a) 2cos5xsinx (b) 2sin4AsinA (c) cos36cos560 (d) sin36cos@
Solution
(@) 2cos5xsinx=sin(5x+ x) —sin(5x - x) (b) 2sin4A sinA =cos(4A—A)—cos(4A+A)
=sin6x — sindx = c0os3A - cos5A
: e :
(c) cos30cos50= % (cos(30+56) + cos(30—-5@)) (d) sin36cosf= 3 (sin (30 + 0) + sin (36— 0))
ol .
= %(c0380+ cos(-=26)) - 5(sm49+sm20)
= %(cosse-f cos26)
Example 12
Convert the following sums or differences into products:
(@) sin6x—sindx (b) cos3A —cos5A (c) cos860+ cos26 (d) sin3x+sinx
Solution
(@) sin6x—sindx=2cos (6x;4x) sin (6x ;4x) (b) cos3A - cos5A =-2sin (3A;5A) sin(3A;5A)
=2¢0s 5x sin x ==2sin4A sin (=A)
=2sin4A sinA
(c) c0389+cos28=2cos(89;29)cos(se'z'zo) (d) sin3x+sinx=2sin 3"‘%) cos ”T—x
=2c0s56 cos360 =2sin2x cosx
Example 13
sin@ + sin36 + sin560
SO cosB +cos30 +cos50 Sase.
Solution
LHS = sin@ + sin30 + sin560
cosO +cos360 + cos560
_ (sin50 +sin @) + sin 36
~ (cos50 +cosB)+ cos30
_ 2sin36cos26 +sin 30
" 2¢c0s30cos20 + cos360
_ sin36(2cos26+1)
~ cos36(2cos20+1)
_ sin36
" cos30
=tan360=RHS
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