Chapter 4

Trigonometric ldentities ||
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Table 4-1: Factor formulas (sum to product) for trigonometric ratios

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

Sine

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

Cosine 1 1
cos A+ cosB = ZCOSE(A + B) cosE(A —B)

1 1
cosA —cosB = —ZsinE(A + B) sinE(A — B)

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 4-2: Factor (product-addition) formulas for trigonometric ratios

Sine-Cosine 2 sinAcos B = sin(4 + B) + sin(A — B)

2cos AsinB = sin(A+ B) — sin(A — B)

Cosine 2cosAcosB = cos(A+ B) + cos(A —B)

=l= 2sinAsinB = —cos(A— B) — cos(A+ B)
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Table 4-3: The R addition formulas illustrated

Function Sum 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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Table 4-4: The R formulas - Author’s method illustrated

Quadrant Adjusted a (for Sine) Adjusted a (for Cosine)
1st a —a

2nd —a a — 180°
3rd a — 180° 180° — «a
4th 180° — «a a
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Expression

Quadrant

Table 4-5: Analysis for R sin(x + a)

Adjusted a

Rsin(x + a)

sinx + cos x First 1 45° J12+12 =2 V2 sin(x + 45°)
tan~1( = ]| = 45°
1
sinx — cos x Second _1 —45° J12+ (=12 =2 V2 sin(x — 45°)
tan™1|— || = 45°
1
—sinx —cosx |Third (-1 4 = (45° —180°) JEED2 + (=1)2 V2 sin(x — 135°)
t - . = © — o
an "\ = —135 — 2
—sinx + cosx |Fourth 1 = (180° — 45°) JED24+12 =42 V2 sin(x + 135°)
tan~1 ] = 45° — 135
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Table 4-6: Analysis for R cos(x + a)

Expression Quadrant Adjusted a Rcos(x + a)
sinx + cos x 1st 1 —45° J12+12 =2 V2 sin(x — 45°)
tan™1( = || = 45°
1
sinx — cosx 2nd 1 = (45° — 180°) J12+ (-2 =2 V2 sin(x — 135°)
tan™! —=| = 45° — —135°
—sinx —cosx |3rd (-1 4 = (180° — 45°) JEED2 + (=1)2 V2 sin(x + 135°)
t — )| = 45° _
an "\ =135 =2
—sinx + cosx 4th ) <_1> ’ 45° /(_1)2 +12 =+/2 V2 sin(x + 45°)
tan " | — || = 45°
1

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/

Thank Yow
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