TRIGONOMETRIC EQUATIONS INVOLVING ANGLE FORMULAE
Example 23

Solve the equation sin2x=3cosx, 0 S x<2m.
Solution
Assin2x=2sinxcosx: 2sinxcosx=3cosx
cosx(2sinx=3)=0
. cosx=0 or sinx=1.5
Because [sinx| < 1, the only solution is cos x= 0.
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Example 24

Solve the equation cos2x cos &= sin 2xsin ¢ ==0.5, 0 < x < 27, where a= %

Solution
Use the expansion of cos (A + B) to simplify the LHS:

C0s 2x coset — sin2x sin = cos (2x + )

Hence, as a=%: cos(Zx +1[)=—0.5
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Example 25

Solve for 0 < @< &, the equation sin 26 cos 8= sin 36 cos 26.

Solution
sin 260 cos O=sin360 cos 26.
Convert each product to a sum: %(sin (20+ 6) +sin(20- 6)) = %(sin (30+26) +sin(36-26))
sin30+ sin O=sin50+ sin 6
Simplify: sin360=sin560
Rewrite: sin560=sin360
Solve: 56=30, 1—36,2n+ 36, 31— 36, 4w+ 36, 5m— 36, 61 + 36, 7w - 36.
0£0<m26=0,2m4nm, ...
6=0,n
and 80=m, 3, 57, 7.
g=X 3% 51 In
8 8 8 8

The complete solution is: =0, X 3 Sm 7%
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Example 26
Solve for 0 < 0 < x, the equation cos 36+ cos 0= cos 26.

Solution
cos 30+ cos @=cos26

Convert the LHS to a product: 2cos( 30; 0 ) cos( 382-8 )= cos26

2c0s20cos@=cos20

Rearrange: cos260(2cos0-1)=0
Solve: cos260=0 or cos 8
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The complete solution is: 6= %,
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