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Trigonometric Ratios & Identities

Trigonometry Formula Sheet

Prof. Chetan Sir
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Right-Angled Triangle Ratios
. Opp Ad] Opp Hyp Hyp Adj
sinf = — cosf = —— tanf = —— cosecl = —— sec = —— cotd = —
Hyp Hyp Adj Opp Adj Opp
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Fundamental Identities
. 1 1 1 sin 6
sme—m, cosﬁ—@, tane_coté) tanf = g
sin? 0 + cos? 0 = 1, 1+ tan? 6 = sec? 6, 1+ cot? # = cosec? 6
sin* @ + cos*f = 1 — 2sin? H cos? 6, sin® @ + cosb 0 = 1 — 3sin? O cos?
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Allied & Negative Angle Formulas
sin(90° — @) = cos @ sin(180° — #) = sin 6 sin(270° — ) = —cosf  sin(360° — @) = —sin 6
cos(90° — 0) = sin @ cos(180° — ) = —cos@  cos(270° —0) = —sinf  cos(360° — ) = cos b
tan(90° — 6) = cot 6 tan(180° — ) = —tané  tan(270° — 6) = cot 6 tan(360° — ) = —tané
sin(90° 4 0) = cos 6 sin(180° 4+ 0) = —sinf  sin(270° 4+ 0) = —cosf  sin(—0) = —sinf
cos(90° +60) = —sinf  cos(180° +60) = —cosf  cos(270° + 6) = sin cos(—0) = cos @
tan(90° 4+ 6) = —cot @  tan(180° + 0) = tan @ tan(270° + ) = —cot@ tan(—0) = —tand
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Complementary & Supplementary Angle Concepts
Complementary Angles (A + B = 90°) Supplementary Angles (A + B = 180°)
e sin A = cos B e sinA =sinB
e cosA=sinB o cosA+cosB=0
e tanA=cotB tanAtanB =1 o tanA+tan B =0
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Formula Set 1: Compound Angle Formulas
sin(A + B) = sin A cos B + cos Asin B cos(A + B) = cos Acos B — sin Asin B
sin(A — B) = sin Acos B — cos Asin B cos(A — B) = cos Acos B + sin Asin B
tan A + tan B R _ 1+tand
tan(4 + B) = 1 —tan Atan B tan(45° +0) = 1—tan6
tan A — tan B 1—tan6
A-B)= ——M —— 45° — @) = —
tan( ) 1+ tan Atan B tan(45° - 6) 14 tan6
cot Acot B —1 cot Acot B+1
t(A+B)= ———— t(A-—B)= "~ T~
cot(4 + B) cot B+ cot A cot( ) cot B —cot A
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Two Very Important Identities
1. sin(A+ B)sin(A — B) =sin® A —sin? B
=cos’ B —cos® A
2. cos(A+ B)cos(A — B) = cos®> A —sin’ B
=cos’B —sin® A
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Formula Set 2: Transformation Formulas
Product to Sum Sum to Product
2sin Acos B = sin(A + B) +sin(A — B) sin C + sin D = 2sin (L) cos (952)
2cos Asin B = Sil’l(A + B) — SiH(A — B) sinC —sin D = 2cos (C;D) sin (%)
2cos Acos B = cos(A + B) + cos(A — B) cos C + cos D = 2 cos (42) cos (S52)
2sin Asin B = cos(A — B) — cos(A + B) cosC — cos D — —2sin (C;D) sin (CED)
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Formula Set 3: Multiple Angle Formulas (26)
sin(26) = 2sin cos
cos(20) = cos?  — sin? @
5 2 2 1 + cos(26)
cos(20) = 2cos* 0 — 1 = 1+ cos(20) = 2 cos* 6 = cos? 0 = —
1-— 20
cos(20) = 1 — 2sin® 0 = 1 — cos(26) = 2sin® 6 = sin? 0 = %
2tan 6 1 —tan?0 2 tan 0
3 20 — 3 29 = t 29 =
sin(26) 1+ tan? 6 cos(26) 1+tan?6 an(26) 1—tan?6
1 + sin(26) = (sin @ + cos 0)?
1 — sin(26) = (sin @ — cos #)?
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Formula Set 4: Triple Angle Formulas (36)
3tand — tan® ¢
1. sin(30) = 3sinf — 4sin® 0 . tan(30) = %
B 39 Y tanA—[[tan A
2. cos(30) = 4cos® 0 —3cosb . tan(A+ B+ C) T=S tan Atan B
\ J
4 )
Three Important Results
. . . L.
1. sin@ - sin(60° — 0) - sin(60° + 0) = 1 sin(36)
1
2. cosf - cos(60° — ) - cos(60° +6) = 1 cos(30)
3. tand - tan(60° — 0) - tan(60° + ) = tan(30)
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Important Values
-1
sin 15° = cos 75° = V3 tan 22.5° = cot 67.5° = v2 — 1
2v/2
V3+1
cos 15° =sin 75° = tan67.5° = cot22.5° = v2 +1
2v/2 V2
-1
tan15° = cot 75° = 2 — /3 sin 18° = cos 72° = \/ST
tan 75° = cot 15° = 2 + /3 cos 36° = sin H4° = @
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