Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 8 < /2.

&l » sin § = 22 c:sc6=—hlm
o e hyp opp
£ & dj h
ﬂz‘h% o) cos § = - sec § = 2P
R - hyp adj
Adjacent di
tan § = EE.E cotf = 29
adj ) opp
Circular function definitions, where 8 is any angle.
sinf=2 csch= LA
T y
cos =2 sec= z
r x
tan 8 = Y coto= z
.. X y
Reciprocal ldentities
. 1 1 1
sinx = secx = ——— lanx =
‘csC X cos X cot x
1 | 1
cSCX = -~ COSX = T cotx = ——
sin x sec x tan x
Tangent and Cotangent Identities
sin x cos x
lan x = cotx = —
cos x sin x
Pythagorean ldentities
sin? x + cos?x = 1
1 + tan? x = sec’x 1 + cot? x = csc?x

. Cofunction ldentities

e T .
sm(—z— - x)_= cos Xx cos(—z— - x) = SmX
T T
csc(; - x) = SeC X tan(—Z— - JC‘)
T
sec(i - x)

Reduction Formulas

cotx

o
cscx CO((‘E - X) = tap x

sin(~x) = —sinx cos(—x) = cosx
cse(—x) = —cscx  tan(—x) = —tanx
sec(—x) = secx cot(—x) = —cotx

Sum and Difference Formulas

sin{u £ v) = sinucos v & cos 4 sin v

|

cos(u + v) = cosucos v ¥ sin u sin v
tanuy £ tanv
1 ¥ tanutanvy

ll

tan{u = v)

_Double-Angle Formulas

sin 2u = 2 sinu cos u

cos 2u = cos?u — sinu = 2cos?u — 1=1—2sin’u
2tan'u

tan 2u = ————

1 —tancu

Power-Reducing Formulas

sin? u = 1 — cos 2u
2

2 1 + cos 2u

costuy = ————
2

2 1 — cos2u

tan* y = ———————

1 + cos 2u

Sum-to-Product Formulas
u-tv u- -V
) )cos( 5 )
u+vy . fu—v
2 )S”‘( 2 )
2 cos(u + v) cos(u - v)
2 ) 2

cos u — cOS _-_2_(u+v),(u—-v)
v sin 5 sin )

Product-to-Sum Formulas

sinu+sinv=25in(

sinu-—sinv=2cos(

cosu + cosv

sinusiny = %[cos(u — v) — cos(u + V)]
COS U COSV = %[cos(u —v) + cos(u + v)]
sinucosvy = -;—[s'm(u +v) + sinfu — V)]

cosusinv = —;—[sin(u + v) — sin{u — )]




Basic Differentiation Rules

i

1. ’;'X[C'{‘] = cu’ 2. ‘%[“ tv]=u'+ v 3. -:j;[uv] = uv’ + vu
dlu vu’ — uv’ d . o
1] = ——— 5 — =.0 —fur] =
4. dx[v] v zl = 6. ]
d A = 2 dp oW
7. =1 ‘ 8. d;“"” iul(" u# 0 9. —[nu] =~
d ;. ! d
10. ?j—x[,e"].= e’ 1. flog,u] = (ln“a)u 12. 2 (0] = (ma)au
13. —é[sm u) = (co$ uu’ 14. i[cos u] = —(sin u)u’ - 15. i[tan u] = (sec? u)u’
dx dx dx
16. —‘i[cot u] = —(csc? upu’ 17. i[scc u] = (s.ec utan u)u’ 18. i[csc u) = —(csc u cot u)u’
dx dx dx
d, . d - d o
19. -d—x—[arcsm u] = — 20, dx[arccos u] = Vi 21. dx[arctan ul = —
22. i[arccot uj = '—:1% 23. —[arcsec u] = o —[arcesc u] = L
dx I+ dx PNZES dx Jul V22 =1
’ d .
25. de— [sinh 1] = (cosh wu’ 26. 5; [cosh u] = (sinh w)u’ 27. o [tanh u] = (sech? w)u’
d 2 N d.’ d ,
28. Zx-{cotb u] = —(csch? u)u 29. E;[scch u] = —(sech u tanh u)u’  30. ;x‘[CSCh u] = —(csch u coth u)u
d u’ d u’ d u’
L ranh- = 4 - = K £ -1,] =
31. —[sinh™ u] ﬁ—] 32. —-[cosb™ u] — 33. —[tanb™" u] = T3
34. i[co!h' u] = : 5 3s. i[sech"’ u] = = 36. —El--‘:csch"l u) = _TH
dx 1 —u dx ut1 — u? -dx lu‘\/l + u?
Basic Integration Formulas
1. fkf(u) du = kjf(u) du 2. f[f(u) + g(u)] du = jf(u) du + jg(u) du

J =y + C

1
4. vy = |—|a* +
Ja ] ( a)a C

5. f ="+ C 6. fsinudu=—cosu+C
7. jCDSudu—smu+C 8. ftanudu=—ln|cosul+€
9. Jcotudu—]nlsinu[+c 10. fsecu‘du=h1|secu+tanu[+c
11. Jcscudu=—1n|cscu+cotu{+C 12. jseczudu=tanu+C
{
13 jcsczudu=—cotu+C 14. fsecutanudu——-secd%-c
du u ., .
15. Jescucotudu = —cscu 4+ C 16. = arcsin— + C
a? — u? .
1 u du 1 u
17. =2 == L. 2 == L]
faz+u2 aarctan_a C 18 u\/uT:_a_Z‘ qércsec . + C
T - uv‘\-k!
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