230 Formulas for Use in Trigonometry

Pythagorean relations

sina + cos’a = I, 1 + tan’a = seclaq, I + cot’a =
Angle-sum and angle-difference relations
sin{a + ) = sinacos B + cos a sin 8
sin(a ~ B) = sinawcos B — cos a sin 8
cos{a + B) = cosacos B — sin « sin 8
cos(a ~ B) = cosacos@ + sinasinfB
tan (a + B) = tana + tan 8
I —tanatan g
tan a —
tan (a — 8) = lana —tang
I + tanatan g
cotfcota —
cot (a + ) = SotBcota - 1
cot 8 + cot «
cot 8 cot
cot{a — B) = _ﬂ*"ﬂ
cot B — cot
sin (a + B)sin (@ — B) = sin’e — sin’8 = cos’g — cosla
cos (@ + B)cos(a — B) = cos’a — sin’g = cos?8 — sinla
Double-angle relations
sin2a = 2sinacos o = —2tANa
1 + tan’q
2
cos 2a = cos’a — sin®a = 2cos?a — 1 = 1 — 2sinaq = 1-tan’a
1 + tan’a
2tan oy —
tan 2 = 2B0A 0, SOla - |
I - tan’q 2cota

Multiple-angle relations

sin3a = 3sina - 4sin’a

cos 3a = 4cos’a — 3cosa

sinda = 4sinacosa — 8sin’acos «

cos4a = §cos*a - §cosla + |

sin Sa = Ssina — 20sin’a + 16sin’a

cos Sa = 16 cos’a — 20 cos’a + Scos a

sin 6o = 32cos’asina — 32cos*asina + 6cos a sin
cos 6 = 32cos®a — 48 cosa + 18 cos’a — 1

sinna = 2sin(n — 1) acosa — sin(n — ) a

cosna = 2cos(n - l)acosa — cos(n — a
.
tan 3¢ = Jtana — tan’«
1 - 3tan’a
4tana — 4tan’a
tan 4o =
1 — 6tan’a + tan‘a
tan(n - ) a + tan a
tan na =

I — tan(n — 1) atana
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Function-product relations
sin asin 8 = $cos(a — B) — $cos(a + B)
cosacosf = 3cos(a — B) + }cos(a + B)
sinacos B = }sin(e + B) + ¥sin(a - B)
cosasinfB = §sin(a + B) — }sin(a — B)

]

Function-sum and function-difference relations
sina + sin B = 2sin{(a + B)cosHa - B)
sina — sin 8 = 2cos 3(a + B)sin i(a - B)
cosa + cos 8 = 2cos 3(a + B)cos i(a - B)
cosa — cos 8 = —2sind(a + B)sin a - B)
sin(a + B) sin(a — B)

, tanag — tan g =

L]

tana + tan g =

cos a cos 8 cos a cos B
sin(a + B) sin(8 — a)
cota + cotf = —m7F——, cota — cotff = ————
+ A sin a sin 8 sin o sin 8
i i 3 sin sin
sma+smﬂ=tan2(a+6)’ a + B=cot%(ﬁ—a)
sina — sinf  tani(a — B) cosa — cosf
sin sin sin @ — sin
Snat SnB e+ gy, SR =SB _h e - B)
cosa + cosf cosa + cosp

Half-angle relations

l—cosa 1 + cosa
sm— COS—=:!: —
2
a 1 - cosa l—cosa_ sin a
2 - I +cosa sin a 1 + cosa
a I +cosa 1|+ cosa sin a
cot — = + = - =
2 1 - cosa sin a 1 - cosa

Power relations

sin?a = (1 — cos2a), sin’a = }(3sina — sin 3a)
sin‘a = §(3 - 4cos2a + cos 4a)
cos?a = 3(1 + cos 2a), cos’a = 3(3cosa + cos 3a)
cos*a = §(3 + 4cos2a + cosda)
1 — cos2a 1 + cos2a
2o = cot?’q = 2
tan"a 1 + cos2a’ * = T cos 2a

Exponential relations (« in radians), Euler’s equation

e = cosa + isina, i=\/—l
P LI
sing = ——— cosa =

2i 2

i ela - e—ia —l ]
el‘u + e-ia Zlu 1

‘tana
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