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Brainbox

COMPLEX NUMBERS AND
QUADRATIC EQUATIONS

iv -
De Moivre’s theorem

1)  (cos@+sing)’ =cosnd+ising, where ‘n’ is an integer.
2)  (cos@+ising) " =cos(ng)—isin(ng)

3)  (cos@-ising)’ =cosnd-isin(ng)

4)  (cos@-isin@) " =cosnd+isinnd

Note:

1) cosd+ising =cisf
2)  (cos@+ising) =cis(ng)

1

3) cosé +ising = —
cosé —ising

4)  cis@.cisf,=cis(6,+6,)

cisé,
cisé,

5) =cis(6,- 6,)

Problem:

If COSa +CO0S [ +COSy =Sina +Sin S +Siny, prove that
R : .

cos® a +cos’® 5 +cos’ Y53 =sin® o +sin® B +sin’ y.

Sol.

Leta=cisax
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b =cis
cC=CcCisy
a+b+c=cis(a)+cis(f) +cis(y)
= (cosa +isina) +(cos B +isinf)+(cosy +isiny)
= (cosa +cos B +cosy)+i(sina +sing +siny)

a+b+c=0+i.0=0
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a b c cisa cisp cisy

§+ % +% =cis(—a)+cis(—f)+cis(—y)

= (cosa +cos B +cosy)—i(sina +sin B + siny)

=0-i.0=0
1
=  —+—+—=0
a
atb+c=0

Squaring on both sides,
(@+b+c)’=0

a’+b?+c?+2@b+bc+ca)=0

181051
a?+b?+c2=-2abc| —+—+—
a b c

a2 + b? + ¢ = -2abc(0) ( 5 + = + i Oj
a

(cisw)2 +(cis,B)2 +(ciS/1)2 =0

(cos2a +isin2a)+(cos2p +isin2)+(cos2y +isin2y)=0=0+i.0
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Equating real parton R.H.S

cos2a+cos2f+cos2y =0
2cos’a—1+2cos’ f—1+2cos’ y—1=0
2(cos® a +cos® B +cos’ y)=3
. COS°a+C0oS’ B+cos’y =3/ 2
Again, COS2a +C0S2 +cos2y =0
1-2sin’ o +1-2sin” f+1-2sin° y =0
3—2(sin2 a +sin’ B +sin’ ;/) =0
3:2(sin2a+sin2ﬁ+sin2y)
-.sin® a +sin’ f+sin’ y =0

Hence proved.



