
TRIGONOMETRICIDENTITIES

SuaibLateef

ABSTRACT:IpresenttheproofofTrigonometricIdentitiesinvolvingSin(x)andCos(x).

1.INTRODUCTION

Weareawareofthefollowingidentities;

2SinxCosx=Sin2x

2Cos2x=1+Cos2x

Thequestionishaveweeverbeenawareofthefactthattheabovetwoidentitiesarespecialcases

ofsomeotheridentities?Well,theyactuallyare,andiwilltrytoshowthat.

2.NEW IDENTITIES
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n

∑
k=0

Sin2kx(
n

k)

xCos x=Cos2n n (n)

n

∑
k=0

Cos2kx(
n

k)

Sin x(n)∑
n

k=0
Cos2kx(

n

k) =Cos x(n)∑
n

k=0
Sin2kx(

n

k)

3.PROOFOFTHENEW IDENTITIES

,weseethat;Usingbinomialexpansion
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Now,let’strytomanipulateLHSandRHSof(1);

LHS;
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Weknowthat;
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So,

= x(1 +e2ix)
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Weknowthat;
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Therefore;
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Weseefrom (2)and(3)that;
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Equatingtherealandimaginarypartsof(4),weseethat;
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Dividing(6)by(5),weseethat;
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4.GENERALIZATIONOFTHENEW IDENTITIES

 xSin x=Cos2n n (n +m)
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 Sin x =Cos x(n +m)

n

∑
k=0

Cos(2k+m)x(
n

k) (n +m)

n

∑
k=0

Sin(2k+m)x(
n

k)

5.SOMEOTHERNEW IDENTITIES

 xSin x=Sin2n n (n +m)
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