Differentiation Formulas

L (f(z) £ g(=)) = f'(z) £ ¢'(x) 2. (kf(w))'f kf’(-'r)' ’
3. (f(@o@)) = f(@)d () + 9 (<) a5y - SR LarE
5. (F (9@ = £ (9() 9= 6. (o) = na™"?
7. difc(ew) = et 8. %(a‘"’) — e (@>0) O %(m) =3—:
10. %(sin:r) =cosz 1L %(cos z) = —sinz 12. g-(ta,nx) = —
1. a%(arcsina:) - ﬁi_,ﬁ 14. —;;(arctanx) -
A Short Table of Indefinite Integrals
I. Basic Functions l
1. /a:“dm:%_{_lx”+1+c, n#—1 5. fsinmdz=—-cosm+0
2 f%dmzln[:cl-t—(? 6. /cosa:dw:sina:+6’
3, /a%x:inn%awc, a>0 7. fta.nm'd:c=—~1n|cosxi+o

4, /lnxdm =glhz—az+C

II. Products of =, cos =, and sin =

8. f e*® sin(bz) dz = e*[asin(bz) — beos(bz)] + C

a? + b?

9. f e* cos(bz)dz = e**la cos(bx) + bsin(bz)] + C

i
a2+b2

10. / sin(az) sin(br) d == ﬁ[a cos(az) sin(bx) — bsin(az) cos(bzx)] + C, fz #b

11. f cos(ax) cos(bx) dz = ﬁ[b cos(ax) sin{bz) — asin(ar) cos(bz)] + C, a#£b

12. / sin{az) cos(bz) dz = [bsin(axz) sin(bz) + acos(az) cos(bz)] + C, a#b

[

lll. Product of Polynomial p(z) with In =, e, cos z, sinz

1 1
n n+11 n+1
13. f.z- Inzdr = 1m nw—( 1)2:1: +C, n#-1

14. f p(z)e™ dz = %p(ar;)e"'“c — é f 7' (z)e® dz

1 w1
= ~p(@)e™® = SP()e™ + 0" (@)e — -

(+~+—...)
(signs alternate)




1
15. /p(m) sin ax dz = _lp(x) cosaz + — fp"(:c} cos ax dx
a

1 1 1
= —p(z)cosaz + —p'(z)sinaz + —p"(z)cosaz - -
a a ;

(—++——++..)
(signs alternate in pairs after first term)

1 1
16. /p(a:) cosazrdr = —p(z)sinaz — " fp’(;t:) sin az dz
a
1 1 1
= “p(z)sinaz + Sp'(z) cosax — —5p"{z)sinaz - -
a a
(++——++——...) (signs alternate in pairs}

IV. Integer Powers of sin = and cos

1 n-1 2

. 1 . . e ..
17. f sin™zdr = — —sin® ‘zcosz+ —— [ sin" " “xzdx, n positive
n - 1 P

1 _ ) n—1 _ .
18. fcos”:r:dm = Zcos" lzsinzg + —— [ cos® “zdz, npositive
n i

3 -1 cosz m—2 1
19. dr = dz, 1, i
fsinm.r * m—lsinm_lx—i—m—l/sinmﬁz&: . m;é " POSIHYE
i 1 -1
0. [ 1 ge=1 (cosz) L
sSinzx 2 (COSS‘I)—]—I
1 1 gin m—2 1
21, dr = iz N "
/cosmm * m—lcosm‘lermﬁl/cosm—?x s m?é 1 posiive
1 1 i 1
22. fw—mdx:_ln (_Sjﬂm)_ﬁ“_ iC
cos 27 |(sinz) — 1

23. fsinm xcos® xdz: I m is odd, let w = cosz. If n is odd, let w = sinz. I both m and n are even and

non-negative, convert all to sin z or all to cos z (using sin® z + cos? £ = 1), and use IV-17 or IV-18. If m and
n are even and one of them is negative, convert to whichever function is in the denominator and use IV-19 or
IV-21. If both . and n are even and negative, substitute w = tan .

V. Quadratic in the Denominator

1 1 T
24.fmd$=5arctana+0, (17&0

b
25.fﬂdmzEln|g;2+a2|—1——2arctani—+0, CT:#O

z2 + a? 2
26 /——1——.:13:—L(1n|m—a|—1n|m—b|)+c atb
S z-a)z-b " a-b ’
cr 4 d 1
=T = —— d —al— _
27 f(x—a)(a:—b)dx aub[(ac+ VIn|z —aj — (be+dylnlz —b]] +C, a#b

V1. integrands Involving v/a? + z3, va? — z%, vz* —a?, a >0

1 .,
28. f\/a—2_—.—$—2d$=aI'CSlnE+O
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— 2 2
29. /————\/mdx—ln|w+\/m ta \4—0

1 1
Vet tzido =< 24 g2 2[——03
30] a2t xzidr 2(:‘6 a2tz +ta =T ZL‘)-I—C
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31.[\/:{: azd:n—g(:c 2 —a a[ mz_azdx)+0




