Math 10/11 Honors Section 3.7 Trigonometric Proofs

SECTION 3.7 TRIGONOMETRIC
PROOFS
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AcTIvITY: CONVERT THE FOLLOWING ANGLES INTO SUMS
OR DIFFERENCES OF 30°, 45°, 60°, 90°, 180°, 270°, OR 360°

757 =30"  °
105" =60° ‘
157 =45 °
135" =45° ‘

225° =270° )
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I) PROVE: ‘sin(a +b)=(sina)cosb+(sinb) cosa‘

B

sin(a+b)=
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II) PROVE: ‘cos(a +b)=(cosa)cosh —(sinb)sinaL

D

@
cos(a+b)=
L
G
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PROVE: sin(a—b)=(sina)cosb—(sinb)cosa‘

PROVE: ‘cos(a —b)=(cosa)cosh+ (sina)sinb‘

The sum and difference identities can be used to find
the exact value when you sine/cosine angles that are
sums or differences of special angles

It can only work with angles that are sums or
differences of special angles: 30, 60, 90 and 45

EX: FIND EXACT VALUE WITHOUT A CALCULATOR:
sinl5° :Sin(60
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PRACTICE: FIND EXACT VALUE WITHOUT A CALCULATOR:

a) cos135°

. (57w
b)sm( 12]

T .
PROVE THE FOLLOWING IDENTITY: COS(Efx) = sinx
Left Side Right Side

Formula Sheet

sin(a+b)=sinacosh+sinbcosa

sin(a—b)=sinacosb—sinbcosa
cos(a+b)=cosacosb—sinasinb,

cos(a—b)=cosacosh+sinasinb

PRACTICE: PROVE ~ ¢sc(7 +x) =—cscx

Left Side Right Side

Formula Sheet

sin(a+b)=sinacosb+sinbcosa
sin(a—b) =sinacosb-sinbcosa
cos(a+b)=cosacosbh—sinasinb

cos(a—b)=cosacosbh+sinasinb
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2
1—tan
PRACTICE: PROVE ——-= =cos2x
1+tan” x
Left Side Right Side

Formula Sheet

sin(a+b)=sinacosb+sinbcosa
sin(a—b) =sinacosb—sinbcosa
cos(a+b)=cosacosh—sinasinb

cos(a—b)=cosacosb+sinasinb

PROVE 3cos* x—3sin* x =3cos2x
Left Side Right Side

tana + tanb

1-tana(tanb)
Left Side Right Side

PROVE THE IDENTITY tan(a+b)=
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IIT) DOUBLE ANGLE IDENTITIES

sin(26) =2sin@x cos &

cos(26) = cos? @ —sin® 0 |

cos(29):20052071 |

c0s(20) =1-2sin? 0 |

PROVING THE DOUBLE ANGLE IDENTITIES
To prove the Double Angle Identities, use the “Sum Identities”
Ex: Prove sin(26) =2sin@xcos¢

Left Side | Right Side

Ex: Prove cos(249) =cos® O—sin> 6

PRACTICE: PROVE THE FOLLOWING IDENTITIES

Ex: Prove cos(26)= 2cos? -1
Left Side | Right Side

Ex: Prove cos(26)=1 —2sin? 0
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PROOFS USING DOUBLE ANGLE IDENTITIES

1—-cos2x
=t

sin2x
Left Side

an x

Right Side

PRACTICE: PROVE THE FOLLOWING IDENTITIES

tan2x =

2tanx

1-tan? x

Left Side | Right Side

CHALLENGE: PROVE  sin3x =3sinx—4sin’ x

Left Side | Right Side




