Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 6 < m/2.
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Reciprocal Identities
. 1 1
SInx = —— COSXx = tanx = ——
csc x sec x cot x
1 1
csCx = —— secx = cotx = ——
sin x cos tan x
Quotient Identities
sin x COS X
tan x = cotx = —;
cos x sin x

Pythagorean Identities
sinx + cos?x = 1

1 + tan?x = sec2x 1 + cot?x = csc?x

Cofunction ldentities
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s1n<5 - x) = CoS X cos(i - x) = sinx
T s

CSC(E - x) = secx tan(E - x) = cotx
T m

sec(z - x) = CcSCx cot(z - x) = tan x

Even/0Odd Identities

sin(—x) = —sinx cos(—x) = cos x

csc(—x) = —cscx  tan(—x) = —tanx

sec(—x) = sec x cot(—x) = —cotx

Sum and Difference Formulas
sin(u * v) = sinu cos v * cos u sin v
cos(u = v) = cos u cos v + sin u sin v
tan u * tan v

tan(u *v) = —————
an(u £ v) 1 Ftanutanv

h;
© ° sinezﬂ cscHzLp
ﬂQoxe““ Z hyp opp
\* & adj hyp
s 0=— 0=—-
g 8 cos hyp sec adj
Adj t 1
Jacen tan @ = PP ot = adj
ad opp

Double-Angle Formulas

sin 2u = 2 sin u cos u
cos2u = cos?u — sinu =2cos?u —1=1—2sin?u

tan 2u = _2tanu
1 — tan?u
Power-Reducing Formulas

Gin y = 1 — cos2u
2

5 14 cos2u

cos’u = ————
2

an® = 1 — cos2u

1 + cos2u

Sum-to-Product Formulas

sinu + siny = 2 sin(u ; V) cos(u ; V)
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sinu — sinvy = 2005( > )sm( > )
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cosu —cosv=—2 sin<u * v) sin(u — v)
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Product-to-Sum Formulas

cosu + cosv

sinusinv = %[cos(u —v) —cos(u + v)]
COS U COS V = %[cos(u —v) + cos(u + v)]
sin u cos v = %[sin(u +v) + sin(u — v)]

1
cosusinv = E[sin(u +v) — sin(u — v)]




DERIVATIVES AND INTEGRALS

Basic Differentiation Rules
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1. dx[cu] cu 2. dx[u +y]l=u'*v 3. dx[uv] uv' + vu
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4. dx[v] = e 5. dx[c] 0 6. o [u"] = nu—'u
d d u ., d _u
7. =1 8. dx[|u|] = |M|(u), u#0 9. —[Inu] =
d ! i = M’ i u|l = Uy, !
10. dx[e 1=e"u 11. T [log, u] = (in a)u 12. o [a*] = (In a)a*u
13. i[sin u] = (cos u)u' 14. i[cos u] = —(sin u)u’' 15. i[tan u] = (sec? u)u’
dx dx dx
d ) d , d .
16. —[cot u] = —(csc? u)u 17. —[sec u] = (sec u tan u)u 18. —[csc u] = —(csc u cot u)u
dx dx dx
d . _ u' d . —u d . '
19. T [arcsin u] = Wi 20. T [arccos u] = 7\/@ 21. 7 [arctan u] = T
d —u' d u d —u'
22. a[aI‘CCOt u] = 1+ 2 23. a[arcsec u] = W 24. a[arccsc M] = W
i 1 —_ ’ i j— M ’ i — 2 ’
25. T [sinh u] = (cosh u)u 26. T [cosh u] = (sinh u)u 27. o [tanh u] = (sech? u)u
d , d . d .
28. —[coth u] = —(csch? u)u 29. —[sech u] = —(sech u tanh u)u 30. —[csch u] = —(csch u coth u)u
dx dx dx
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31. T [sinh~!u] = NCES 32. T [cosh™!u] = o 33. o [tanh~' ] = 7
da I i d e 4 e
34. dx[COth ul m_— 35. T [sech™" u] o= 36. o [csch™! u] PN
Basic Integration Formulas
1. jkf(u) du = kff(u) du 2. f[f(u) + g(u)] du = ff(u) du = fg(u) du
un+l
3. |du=u+ C 4. |u"du = +C, n#+ -1
n+1
5. ln|u| +C 6. |e“du=e"+C
7. adu— a”+C 8. |sinudu = —cosu+ C
9. [cosudu =sinu+ C 10. |tanudu = —In|cosu| + C

11. |cotudu = In|sinu| + C 12. |secudu = In|secu + tanu| + C

sec2udu =tanu + C
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13. fcsc wdu = —In|esc u + cotu| + C 14.
J
J
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15. |cesc2udu = —cotu + C 16. [secutanudu = secu + C
du u
17. |cscucotudu = —cscu + C 18. = arcsin— + C
2 — 2 a
du du 1
19. > - arctan -+ C 20. | ————= = —arcsec u + C
+ u? a uJu? — a2 a a




