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Sum to product identities proof

Trigonometry Sum to the product and product to add formulas or identities Add to the product formulas for the functions of sine and cosine The product to add formulas for the functions sine and cossintrigonometric identities, Examples Add to products and products to add formulas or identities Sum to product formulas for sine and cosine functions By adding
the sum and difference formulas to the sine function, sin (a + b) = cos b + cosa - sin b (1) sin (a- b) =sina - cos b - cosa - sin b (2) yields sin (a + b) + sin (a - b) = 2sin a - cos b and subtracting the second from the first identity, sin (a + b) - sin (a - b) = 2cosa - sin b. Then replace a + b =x and a - b =y . By adding and subtracting these equalities, we do so,
and using the same procedure for the cossine function, cos (a + b) = cos a - because b - sina - sin b (1) cos (a - b) = because a - cos b + sin a - sin b (2) adding (1) + (2) that we get it, because (a + b) + cos (a - b) = 2cos a - cos b and subtracting (1) - (2) cos (a + b) - cos (a - b) = -2sin a - substitute sin b, a + b = x and a - b =y so that thus and The product to
sum formulas for the functions sine and cossin adding and subtracting derived addition formulas are following product to sum formulas, and and trigonometric identities examples Example: Using known values, sin 60° = 03/2 and sin 45° = O2/2 evaluate sin 105°. Solution: Applying the sum formula to the sine function, sin (a + b) = sin a - cos b + cosa - sin b,
therefore, sin 105° = sin (60° + 45°) = sin 60° - cos 45° + cos60° - sin 45° Example: Prove the identity solution: Using the addition formula Example: Check the identity solution: We divide the numerator and denominator on the left side by sin to and to the right side we use the cotangent formula for the difference of two angles, so Example: Express sin 3x in
terms of sin x. Solution: Using the sum formula and the double angle formula for the sine function, sin 3x = sin (2x + X) = sin 2X - COS X + COS 2X - Sin X = 2Sin X COS X - COS X + (€C0S2 X - SiN2 X) - sin X = 2sin X - (1 - sin2 x) + (1 - 2sin2 x) - sin X = 3sin X - 4sin3 x. Example: Prove identity Example: Prove identity Example: Express the difference given in 61° - sin
59° as product. Solution: Since example: Prove identity in a + sin (a + 120°) + sin (a + 240°) = 0. Solution: Applying the sum formula to the last two terms on the left side of the identity we get, Example: Prove that the Solution: Replace sin with cos (p/2 - a) and cos a by sin (p/2 - a) and use the sum for the product formula \sin(x)+ \sin(2x)+\sin(3x)+\sin(4x)
&amp;=\big(\sin(4x)+\sin(x)big)+\sin(3x)+\sin(2x)+\sin(2x) large (2\left(\frac{4x+x}{2}\right) recipe left (\frac{4 {2}x\right) recipe left (\frac{4x\right) recipe left (\frac{4x\right) right)+2\left(\\frac{3x+2x {2}\right) recipe\left(\frac{3x-2x}{2}\right) \=2\that\left(\frac{5x}{2} {2}\right) \frac{x}{2})\right)\=2\left(frac\{5x}2} {2} frac{3x{2}\Big)+\foot\Big(\frac{x}
{2}\Big)\=2\left(\frac{5x}{2} &It;7&gt;\right)left(2\foot\left(\frac{3x}{2}+\fra c{x}{2}}{2}\right)\left\frac{3x }{2}- \frac{x}{2}}{2} {2} frac{x\\{2} Big)\=4\que\left(\frac{SxH{2}\right) {2} square recipe \end{aligned}sin(x)+sin(2x)+sin(3x)+sin(4x) =(4x)+sin(x)+(sin(3x)+sin(2x)=8 2 (24x+x) leg (24x—x)+2in(23x+ 2x) leg (23x—2x)=25x)cos(23x)+22(25x) leg (2x) =25x (foot(23x)+leg
(2x))=25x(25x)(2c0s(22 33x +2 2x)leg(223x —2x)=25x)(2cos(x)foot(2x)=4sin(25x) leg (X)leg (2x). O \end{aligned}sin(x)+sin(2x )+sin(3x)+sin(4x) =(sin(4x)+sin(x)+(3x)+sin(2x))=2x (24x+x) foot (24x—x)+2in(23x+2 X) leg (23x—2x) =25x)foot (23x) leg (23x) leg (23x) leg (23x) 23x) +25x)pe(2x) =25x)(foot(23x)+leg( 2x))=25x(25x)(2c0s(223x+) 2x)leg(223x —2x)=25x)
(2cos(x)foot(2x))=4sin(25x) leg (X)leg (2x). O
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