Chapter 5

Solving Trigonometric Equations
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Table 5-1: Changing the interval of transformed functions (vertical stretch) illustrated

Equation Original range New range
71) y = sin 260 0<60<2m 0<20< 4nm
2) y = tan 36 —180° < 0 < 180° | —540° < 360 < 540°
3) 3 0 <6< 180° 3
y=COS<§9> OS§8< 270°
4) y = tan 0.56 0<O6<2m 0<056<m
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Table 5-2: Changing the interval of transformed functions (horizontal translation) illustrated

Equation Original range New range
1) 7T 0<f<m T T 5
=cos|0 —— _ _ — -
y ( 6) 3 < (9 6) < 67‘[
2) y = sin(6 + 35°) —180° <06 < 180° —145° < (6 + 35°) < 215°
3) y = tan (8 — 0.57m) 0<6< 4m 1 71
—oT <(6—-0.5m) < -
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Table 5-3: Changing the interval of transformed functions (horizontal translation and stretch) illustrated /

Equation Original range New range
1) 3 —180° < 6 < 360° 3
y = sin (EH — 20°> —128° < (EQ — 20°) < 196°
2) y = cos(260 + 60°) 0° <6< 180° 60° < (26 + 60°) < 420°
3) 1 1 7 1 25
y = tan <39+4n) > 4n_<39+4n)< 2"
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Table 5-4: Addition Formulas

Addition Subtraction

Sine sin(A+ B) = sinAcosB + sinBcos A sin(A—B) = sinAcosB —sinBcos A
Cosine cos(A+ B) = cosAcosB —sinAsinB cos(A— B) = cosAcosB + sinAsinB
Tangent tan(A+ B) tanA + tanB tan(A — B) = tanA — tanB

an ~1—tanAtanB an 1+ tanAtanB

Foundation Mathematics for Engineers and Scientists with Worked Examples, le Copyright ©2024 by Routledge

Shefiu Zakariyah, PhD, CEng, SMIEEE, MIET, AMIMA For more resources, kindly visit: www.dszak.com


http://www.dszak.com/

Table 5-5: Double angle Formulas

Function Identities

Sine sin2A =2sinAcos A

Cosine cos2A = cos’ A — sin* A

cos2A = 2cos’A -1

cos2A =1-2sin’ A

Tangent 2tan A
tan 24 =
1—tan? 4
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Table 5-6: Triple angle Formulas

Function Identities

Sine sin34 =3sinA —4sin3 A
Cosine cos3A=4cos*A—3cosA
T t
angen ran 34 — 2tan A — tan3 A
= T 3tan’ A
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Table 5-7: Half angle Formulas

Function Identities

Sine 1 1
InA=2sin—-A —A
sin sm2 cos2
Cosine , 1 e 1
cos A = cos EA — sin EA

1
Ccos A = ZCOSZEA -1

1
cosA=1-— ZsinZEA

Tangent
2tan 1
2

1

_ 2 =
1—tan 2A

tan A =
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Table 5-8: The factor formulas

1 1
sinA+ sinB = ZsinE(A + B) cosE(A — B)

Sine

1 1
sinA —sinB = ZsinE(A — B) cosE(A + B)

Cosine 1 1
cosA+ cosB = 2C0SE(A + B) cosE(A — B)

1 1
cosA —cosB = —ZsinE(A + B) sinE(A — B)
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Table 5-9: The R formulas

Function Difference
Sine a sinx + b cosx = R sin(x + a) a sinx — b cosx = R sin(x — a)
Cosine a sinx+ b cosx = R cos(x — a) a sinx — b cosx =R cos(x + a)
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Thank Yow
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