Common Derivatives and Integrals

Derivatives
Basic Properties/Formulas/Rules

%(cf(x)): ¢f"(x), c is any constant. (f(x)ig(x))’ = f'(x)+g'(x)

i(x" ) =nx"", n is any number. (¢)=0, cis any constant.

dx

4.
dx
(fg)=/f'g+fg —(Product Rule) { J Sg-fg f g — (Quotient Rule)

L(/(2(x))=/"(2(x))€'(x) (Chain Rule)

dx
L) =503
Common Derivatives
Polynomials
%(0)20 %(x)zl %(cx)zc %(x )=nx - E(cx”)zncx”’1

Trig Functions

A\ d . d .
x(smx) cosx x(cosx) sin x x(tanx) sec’ x

_ — _ - _ - - _ 2
o (secx)=secxtanx x(csc Xx)=—cscxcotx - (cotx)=—csc’ x

Inverse Trig Functions
d ( - 1

L (sin" x)= <
dx N dx
i(sec’lx):; i(csc"x):—;

dx |x|ﬂx2_l dx |x|\lx2 -1 dx 1+x2

Exponential/Logarithm Functions

d X X d X X

a@)=am(@ G-

d 1 d 1 d 1
E(ln(x))z;, x>0 E(ln|x|)=;, x#0 ;(loga(x))lena, x>0

Hyperbolic Trig Functions

—(cosh x)=sinh x —(tanh x) =sech” x
: " |

—(cschx) =—cschxcoth x i(coth x)=—csch’x
X X

i(sinh x)=coshx
I

i(sech x)=—sechxtanhx
X
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Integrals
Basic Properties/Formulas/Rules

[of (x)dx=c[f(x)dx,cisaconstant. [ f(x)+g(x)dx=]f(x)dx+[g(x)
[*f(x)dv=F(x) = F(b)-F(a) where F(x j %)

["er(xyax=c[ f(x)dv,cisaconstant. [ f(x)t (x)dx:jjf(x)dxijjg(x)dx
j:f(x)dx:o jaf X dx:—jb"f(x)dx

[Pede=c(b-a)

>0 on a<x<b then jbf (x)dx20

)
)=g(x )0na<x<bthenj f(x dx>jbg(x)dx

a

Common Integrals
Polynomials

de=x+c Jkdxzkx+c Ix”dxz X" re, n#-1
n+1l
Jldx:1n|x|+c J.x’l dx:1n|x|+c Ix’”dx: x" e, n#l
X -n+l1
1 1 1 q
J dx=—ln|ax+b|+c J. ’dx——x‘f +c= x 7 +c
ax+b a 241 p+q

Trig Functions

Icosudu:sinuﬂ: _[seczudu:tanu+c

Isinudu =—cosu+c
Jsecutanudu:secu+c jcscucotuduz—csou+c Jcsczudu:—cotu+c

J.tanudu:ln|secu|+c J.cotuduzln|sinu|+c

Isecudu :ln|secu+tanu|+c Jsec3udu :%(secutanu +ln|secu +tanu|)+c

jcscudu :ln|cscu—c0tu|+c _[csc3udu :%(—cscucotu+ln|cscu—cotu|)+c

Exponential/Logarithm Functions

u _ u _ a - _
Ie du=e"+c Ia du—m+c Jlnudu—uln(u) u+c

Je‘”‘ sin (bu ) du :e—bz(a sin(bu)—bcos(bu))+c Iue"du =(u-1)e"+c

J.e‘”‘ cos(bu)du:%(acos(buﬁbsin(bu)ﬁc J du:ln|1nu|+c

ulnu
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Common Derivatives and Integrals

Inverse Trig Functions
1 . 4 (u
J—du =sin™' [—J+c
a' —u? a

1 1
J ——du =—tanl(£j+c
a’ +u a a

J%du :lsecl[ZJ+c jcos"udu =ucos ' u—+1-u®+c
uNu” —a a a

Hyperbolic Trig Functions
jsinhu du =coshu+c

Jsin’lu du=usin"u+vl-u’ +c

J.tan’ludu :utan’lu—lln(1+u2)+c
2

_[sechutanhudu:—sechu+c Isechzudu:tanhu +c

Icoshudu:sinhu+c Icschucothudu:—cschu+c Icschzudu:—cothu+c

Itanhudu =In(coshu)+c Isechudu =tan"' |sinhu|+c

Miscellaneous

1 1
du=—71In
Jaz —u’ 2a

2
u a
‘[\/a2+u2 du==+a’ +u’ +71n u+at+u’l+c
2
.[ w —a® du=

N —a?ln u+Nu’—a’ “+c
J\/az —u’du=

2
Na' —u? +a—sinl(£J+c
2
— 2 —
J.\/2au—u2 du=2"%oau—u’ +a7cosl(a uJ+c

u—a

+c

+c j 21 2du:iln
u —a 2a

u—a u+a

NS R |

a
2 a
Standard Integration Techniques

Note that all but the first one of these tend to be taught in a Calculus II class.

u Substitution

Given Ibf ( g(x)) g'(x)dx then the substitution u = g (x) will convert this into the
. b ' b) .
integral, Ia f (g(x))g (x)dx=jj(a))f (u) du.

Integration by Parts
The standard formulas for integration by parts are,

Iudv=uv—.[vdu J.

b b b
udv = uv|a —I vdu
a

Choose u and dv and then compute du by differentiating u and compute v by using the
fact that v = J.dv .
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Trig Substitutions
If the integral contains the following root use the given substitution and formula.

Na' —b*x’ = X :%sin@ and cos’0=1-sin’6
Ny =
Va* +b°x? =

Partial Fractions

P(x)

If integrating J
O(x

x:%sec() and  tan’ 0 =sec’ 0 —1

x:%tan@ and sec’@ =1+tan’0

dx where the degree (largest exponent) of P(x) is smaller than the

degree of Q(x) then factor the denominator as completely as possible and find the partial

fraction decomposition of the rational expression. Integrate the partial fraction
decomposition (P.F.D.). For each factor in the denominator we get term(s) in the
decomposition according to the following table.

Factorin Q(x) Term in P.E.D | Factor in O(x) Term in P.F.D
A k 4 + 4 +eeet 4
ax+b ot b (ax"Lb) ax+b (ax+b)2 (ax+b)k
Ax+B Ax+B
Ax+B ‘ = —t
R 5 +...+
ax’ +bx+c o ibrtc (ax +bx+c) ax> +bx+c (ax2+bx+c)k

Products and (some) Quotients of Trig Functions

.[ sin” xcos” x dx
1. If nis odd. Strip one sine out and convert the remaining sines to cosines using
sin® x =1—cos’ x, then use the substitution « = cosx
2. Ifm is odd. Strip one cosine out and convert the remaining cosines to sines
using cos’ x =1—-sin’ x , then use the substitution u = sin x
If n and m are both odd. Use either 1. or 2.
4. If n and m are both even. Use double angle formula for sine and/or half angle
formulas to reduce the integral into a form that can be integrated.

J.tan” xsec” xdx

w

1. If nis odd. Strip one tangent and one secant out and convert the remaining
tangents to secants using tan’ x = sec’ x—1, then use the substitution u = sec x

2. Ifm is even. Strip two secants out and convert the remaining secants to tangents
using sec’ x =1+tan’ x, then use the substitution u = tan x

3. If nis odd and m is even. Use either 1. or 2.

4. If nis even and m is odd. Each integral will be dealt with differently.

Convert Example : cos® x = (cos2 x)3 = (1 —sin’ x)3
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