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Basic Differentiation Rules

i[cu] =cu’

dx

i[z] _owu —w’
dx|v v?

d

dx[x] =1

d ’

a[e“] = e'u

d. . )
?d;[sm u] = (cos u)u

d _ N
E[cot u] = —(csc? u)u
i[arcsin u] = v
dx V1 —u?
i[arccot ul = T
dx 1+ u?

d. )
o [sinh u] = (cosh u)u

d 2 ,
o [coth u] = —(csch? u)u
d.. . _ _ u’
a[smh Lyl = NS
d 1.1 u’
dx[coth ul = —

Basic Integration Formulas

fkf(u) du=k f f(u) du

etdu=¢e*+ C

cosudu = sinu + C

cotudu = In|sinu| + C

I

cscudu =

csc2uduy = —cotu + C

cscucotudu = —cscu + C

du 1 u
= —arctan— + C
a?+u? a a
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Ja” du = (—L)a” + C
Ina

sinudu = —cosu + C

tan u du = —In|cosu| + C

3. —d~[uv] =’ + vu’
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4

u
1+ u?
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d u’ d
L log, u] = 12. La] = (In @)a*u’
dx[ og, u] (In a)u dx[a 1= (n a)au
~d'—[cos u] = —(sin wu’ 15. i[tan u] = (sec? u)u’
dx dx
d , d -
?d;[sec u] = (sec u tan u)u 18. T [csc u]
d —w d _
E);[arccos ul = Vi 21. I [arctan u]
d [ d _
E);[arcsec I/l] = l—L—tl—\/;ﬂ—Tl 24, dx[arccsc u]
d . , d _
o [cosh u] = (sinh u)u 27. o [tanh u]
i[ hu] = —(sech utanh u)u’ 30 i[cschu]=
y Lsech u] = —(sech u tanh u)u T
4 IR N A 4 -1, =
dx[COSh ul = == 33. dx[tanh u]
d o —u d -1
dx[sech ul = N 36. dx[CSCh u)

B lu| /1 + u?

- Ju = st = [s e st a

sec u du = In|sec u + tanu| + C

secutanu du = secu + C

\/___———— arcsmg%— C
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Definition of the Six Trigonometric Functions
Right triangle definitions, where 0 < 0 < /2.

. h
«° o s1n9=E csc = 2
O Z hyp opp
)5 = adj hyp
0 ¢ cos=— sech=—:
hyp adj
Adjacent di
tan 6 = ﬂ cot 6 = 29
adj opp
Circular function definitions, where 0 is any angle.
Y ing=2 g=1"L
s sin 6 =" csc v
(x, y) \
X r
NS ; cos 6 =— sec=—
o \9 r X
! X
&J tar10=§)—C cot0=;—c
Reciprocal Identities
. 1 1
sinx = sec x = tan x =
csc x COs X cotx
1
cscCx = ,1 cos x = cotx = ——
sin x sec x tan x

Tangent and Cotangent ldentities
COos x

sin x
tanx = —— cotx = —;
COS x s x
Pythagorean Identities
sinx + cos?x = 1

1 + tan?x = sec®x 1+ cot?x = csc?x

Cofunction Identities

[T o .
SlI’l(‘z‘ - x) = COS X COS<‘2‘ - x) = sSmx

csc<7—T - x> =secx tan<7—T - x) = cotx
2 2

SCC( 7 ) CSC X COt( 7 > tan x
— — x| = ——x] =
2 2

Reduction Formulas
sin(—x) = —sinx cos(—x) = cosx
csc(—x) = —cscx  tan(—x) = —tanx

sec(—x) = secx cot(—x) = —cotx

Sum and Difference Formulas

sin(u &+ v) = sinu cos v £ cos u sin v

cos(u + v) = cos u cos v I sin u sin v
tan u = tanv

tan(u £ v) = ——————
an(u £ v) 1 F tanutan v

Double-Angle Formulas

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

2tan u
tan 2u = P
I —tan®u
Power-Reducing Formulas

. 5 1 — cos2u

sm-u =————
2

) 1 + cos2u

cos“u = ———
2

tan? g = A CO8 2%

1 + cos2u

Sum-to-Product Formulas
sinu + siny = 2 sin(u ; v) cos(u ; v)
siny — siny = 2cos<u T v) sin(u — V)
2 2
u-+v u—v
ZCos( > )cos( > )
cosu —cosy = —2 sin(u + V) sin(u — v>
2 2

Product-to-Sum Formulas

cosu + cosv

sinusiny = %[cos(u —v) — cos(u + v)]
COS 1 COS V = %[cos(u —v) + cos(u + v)]

sinucosv = %[sin(u + v) + sin(u — v)]

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