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Basic Differentiation Rules

PENRIVARTTY s

d ; d /
1. Ex—[cu] =cu 2, S luz vi=u v’ 3. %[uv] =’ +vu
dlu] v —w’ d. o d L,
b 5. i1 =0 6. L] = e
d d u d u’
m e = 1 8. e = —(u’ —_ = —
i dx[x] deu‘] 4] u), u#0 9, dx[ln u) ”
d d u’ d
D W] = e*u’ 11. —I1 = . —la¥] = uy !
10, —[e"] = e plogad = g 12. - fa]=(n a)a‘u
13. L] [sin ] = (cos u)u’ 14. i[cos ul = — (sin w)u’ 15. i[tan u] = (sec? uu’
dx dx dx
16. L] [cotu] = —(csc? uu’ 17. i[sec u] = (sec u tan u)u’ 18. i[csc u] = —(csc u cot wu’
dx dx dx
I SO O S 4 __u
19. dx[arcsm u) T 20. dxbuu.us. u] = T 21. dx[arctan U] = i
d —u’ d n d —u’
. t = . ——larcsec = . 5 =
22 dx[arcco u) R 23 a‘x[‘ wresec i) i =1 24 dx[arccsc u] /|u| =1
25. %[sinh u] = (cosh uju’ . 26. i [cosh u] = (sinh w)u’ - 27. %[tanh u] = (sech? uju’
d | | ,
28. [coth u] = —(csch? wu’ 29. % [sech u] = —(sech u tanh u)u’ 30. % [csch u] = —(cschu coth u)u
X
Aoy g e dp o4 dp oy 1= %
31. dx[Slﬂh u] m 32. (!{.‘(LLOSh N] = 'V/.';:J-. — 33. dx[tanh u] 1 - u2
drontu] = —% T S R R
34. dx[COth u) T 35. d_[!_bbbh )] = T 36. dx[CSCh ul " o

Basic Integration Formulas
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1 | kf(u) du = RJ"{(H) du 2. |[fw) £ gw)]du = Jf(u) du = Jg(u) du
-lr. o 1
3 |ldu=u+C 4. (a“ du = ( )a" + C
i J Ina
5 |etdu=¢e"+C 6. (sin udu = —cosu +C
J J
[ ~
7. |cosudu =sinu+ C 8. [tanudu = —Injcosu| + C
o J
9. |cotudu = In|sinu| + C 10. |secudu = n|secu + tanu| + C
= J
11. |escudu = —In|esc u + cot ul +C 12. (secz wdu =tanu + C
J J
( {
13. |esc?udu = —cotu + C 14. [secutanudu =secu + C
v J
[ 15. |cscucotudu = —cscu+ C 16. —iL_— = e e QG
J ) Ja® = u? a
du 1 i i {u 1 |t
17. | =% =—arctan— + C 18, | —— = Larcsec T+ €
Ja> +ut  a a JuJF-a a arcsec ~ =+ C
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Right triangle definitions, where 0 < 6 < /2.

h
I sin 0 = opp csc 8 = P
G hyp opp
o 1 h
& cos 6 = _ag]_ sec 6 = )@
hyp adj
Adj t i
Jacen tan 0 = ﬂ cot § = idi
adj opp
Circular function definitions, where 6 is any angle.
sin 6 = 4 csc 0= N
r y
cos 0 = . sec 6 = g
r X
tan 8 = 2 cot 6 = a
x y
Reciprocal ldentities
. 1
sin x = sec x = tan x =
csSC X COS X cot x
1 1
CSC X = — cosx = cotx = ——
sin x sec x tan x

Tangent and Cotangent ldentities
i COS X
sin x

sin x
tanx = —— cotx =
COS X

Pythagorean ldentities
sin® x + cos?x = 1

1 + tan?x = sec’x 1 + cot?x = csc?x

Cofunction ldentities

. o r .

sm(a . x) = COS X COS(E s )C) = Sinx
o o

CSC(E - X> = SeC x tan(a . X) = cotx

sec(z - x) = CSC X cot(z - x> = tan 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(s = v) = sinu cos v = cos u sin v

cos{u + v) = cos ucosv ¥ sinusinv
tan ¥ + tan v

tan(u £ v) =
( ) 1 ¥ tanutanv
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Double-Angle Formulas

sin 2u = 2 sin u Cos u

cos2u = cos?u — sin2u = 2cos?u —1=1—2sin’u
2 tan u

tan2y = ——— 5

1 — tan* u

Power-Reducing Formulas

sinzu—l—_ cos 2u
2

2 1 + cos2u

costuy =—_ "
2

) 1 — cos2u

tan’uy = ————

1 + cos 2u

Sum-to-Product Formulas
siny + siny = 2 sin(” ;— v> cos(u —2_ v)
siny — siny = 2 cos(u L v) sin(u — v)
2 2
2 cos(u L2 v) cos(u — v)
2 2
-2 sin(u b v) sin(u — v)
2 2

Product-to-Sum Formulas

cosu + cosv

cosu — Cosv

1
sinusiny = E[cos(u —v) — cos(u + v)]
COS U COS V = —;—[cos(u —v) + cos(u + v)]
1. .
sinu cosv = E[sm(u + v) + sin(u — v)]

cos usiny = %[sin(u + v) — sin(u — v)]




