Guidance document 48

Verifying Trigonometric Identities and trigonometric equation
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Learning outcomes Prove the trigonometric functions,the inverse trigonometric

functions. And solve trigonometric equation.
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Intended destination Proving Trigonometric Identities
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lndnwaluavaun1ssINadiA(3) Trigonometric Identities and trigonometric equation

@ Find tne trigonometric Identities @ Find tne trigonometric Identities

1) 2sinA cosB = oo 1) sinA+sinB = ..o
2) 2c0SA SINB = ..o 2) sinA-sinB = ..o
3) 2c0SA COSB= ..o 3) COSA+COSB= ..o
4) 2sinA sinB = ..o, 4) COSA—COSB = .o
Example Verify the Identity _ _ )
Sin X —sin 2x +sin 3x
25in2xcos X — sinx 2. = tan2x
1. ” —~ =tan3x COS X — COS 2X + C0OS 3X
C0S X —2sin2xsinx .
solution

solution . . _
25in2x cos X — sinx SIn X —sIn2x+sIn 3x _ (sinx +5sin3x) —sin2x
COSX_2Sin2XsinX ------------------------------------------------ COSX_C082X+C033X (COS X+COS 3X) _COS 2X




3.Given A+B+C =180" sin2A+sin2B+sin2C=4sinAsinBsinC
(Younziil A+B+C=180°, A+B=180"-C, sin(A+B)=sin(180’ —C) = sinC
cos(A+B) = cos(1800 —C)= -cosC )
solution

sin2 A+sin2B+sin2C =[ sin2 A+sin2B]+ sin2C
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sin80 +sin20
c0s 86 + cos 20
2. sin 6 + sin 39 + sin 59 + sin 79 = 40059 sin 4ecos 29

3 SinX +sin3x +sin5x
" COS X + €OS 3X + €0S 5X

4. cos A+ cos2(600+A) + 0052(600-A) ZS

=tan50

= tan 3x

5. cos 200005 400cos 800 =

$| © |-

6. sin 20’sin 40’ sin 80° =

=]
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1) 2sinA cosB = sin(A+B)+sin(A-B) 1) sinA + sinB = 2sin A; B cos%
2) 2cosA sinB =sin(A+B)-sin(A-B)  2) sinA - sinB =2cos A; B sin A; B
3) 2cosA cosB = cos(A+B)+ cos(A-B)  3) cosA + cosB = 2cos A; B cos %
4) 2sinA sinB = sin(A-B)- sin(A+B) 4) cosA —cosB =-2sin A; B sin%
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1 2sin2xcos X —sinx

- —— =tan3x
C0S X —2sin2xsinx
a 4
NI U
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2sin2xcos x —sinx _ Sin3x +sinX —sinXx _sin3x
€OS X —2sin2xsinx cos X —(cos x —cos 3x) cos 3x
2sin2x.c0s X —sinx
=tan3x

€0S X —2sin2xsinx
Sin X —Sin 2X +5sin 3x

" COS X —C0S 2X + C0S 3X
gl

= tan2x

sin X —sin2x +sin3x _ (sinx +sin3x) —sin2x
COS X —COS 2X + C0S$3X  (Cos X +¢os 3x) — cos 2x
_ 2sin2xcos X —sin 2x
2C0S 2X C0S X — C0S 2X
_2sin2x(cos x —1)
~ 20c0s 2x(cos x —1)

3./ muali A+B+C=180" 2WAAII  sin2A+sin2B+sin2C=4sinAsinBsinC
(Touuzih A+B+C=180" ,A+B =180"—C
sin(A+B) = sin(1800 —C) =sinC
cos(A+B) = cos(1800 —C)= -cosC )
ﬁ’q ﬁ]‘lj sin2 A+sin2B+sin2C =[ sin2 A+sin2B]+ sin2C
= [2sin(A+B)cos(A-B)]+2sinCcosC
=2sinCcos(A-B)+2sinC[-cos(A+B)]
=2sinC[cos(A-B) -cos(A+B)]
=2sinC2sinAsinB

sin2 A+sin2B+sin2C=4sinAsinBsinC
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sin86 +sin20  2sin56cos 36
cos 80+ cos 20  2cos 56 cos 30

=tan 59

D

2) sin O + sin 30 + sin 50 + sin 70 =25in20c0s0 +25in60cosO
=2cose(sin2e +sin6e)
=2cose2sin4ecose

= 40056 sin 4ecos 29

SinB+5sin30+sin50  2sin 30 cos 26 +sin 360

cos O+ cos 30+cos 50 2cos 30cos 20 cos 30
_ sin30(2 cos 20 +1)

cos 36(2 cos 20 +1)

=tan 39

1+cos A 1+ 00 2(60° + A L 1+cos 2(60° — A)
2 2

3)

4) cos’ A + c0s2(600+A) + cosz(6OO—A) =

w
=

==+ (cos2A+cos(1 200+2A)+cos( 1 200-2A))

w N
= N

==+ (cos2A+2cosl 2000052A)

=N

N[w N|jw ND|[w N
+
[N

= (cos2A+2cos(- % )cos2A

N

+ = (cos2A-cos2A)

N

5) cos 20°cos 40°cos 80" = (cos 20°cos 400) cos 80"

_1 (COS6OO+COS('200)) cos 80’

=—Co0S 8000056OO+% cos 800005200
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cos 800+% (cos 1000+c05600)

coS 800-% cos 80 + % cos600)

6.sin 20sin 40" sin 80° = (sin 20"sin 40°) sin 80"

=% (cos-20"-c0s60") sin 80"
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sin 800cos600-% sin 800005600

('sin 1000+sin600)— % sin 800%

N | =

sin1000+% sin60'- % sin 80"

sin60"



