Derivatives
Basic Properties/Formulas/Rules
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Common Derivatives
Polynomials
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Trig Functions

%(sin x)=cosx %(cosx) =-sinx

d_i(sec x)=secxtan x %(csc:):-cscxcot.\' t—j—(cotx) =—csc’x
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Inverse Trig Functions
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Exponential:Logarithm Functions
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Hyperbolic Trig Functions

i(sinh x) =cosh x i(cosh x)=sinhx il'-(tzmh x)=sech’x
dx dx dx

i(scch x)=-scch xtanh x i(csch x)=-cschxcothx il'-(coth x)=—-csch’x
dx dx dx

x>0

Integrals
Basic Properties/Formulas/Rules

Jof (W)dv=c[f(x)ds,cisaconsiant. [ f(x)tg(x)de=[/(x)de [g(x)dr
[1 7 (Vv = F ()] = F (8)- F(a) where F(x)=[ f(x)ds
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If £(x)20 on asx<b then || f(x)dr20

If f(x)2g(x) on a<x<b then I:f(.r)erI:g(.t)d\‘

Common Integrals
Polynomials
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Trig Functions

Icosudu:sinu+c Isinudu:-cosu+c J'scc2 udu=tanu+c

Isecu tanu du = secu +¢ Icsc ucot udu=—cscu+c Icscz udu=-cotu+c

Ilan udu=In |scc n|+ c Icot udu=In |sin u| +c
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Exponential/Logarithin Functions
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Inverse Trig Functions
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Hyperbolic Trig Functions
Isinh udu=coshu+c

Itan"u du=utan"' 1 - lln (l + 111)+ c
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Icosh wdu=sinhu+c Isech’ udu=tanhwu +c

Iscch tanhw dy = —sechu+c Icsch cothudu=—cschu+c Icsch' wduy=—cothu+c

I tanhwdu = In (cosh u) +c Isech wdu=tan™ |sinh ul +c

Miscellaneous
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Standard Integration Techniques
Note that all but the first one of these tend to be taught in a Calculus Il class.

u Substitution

Given I: f(g(x))g'(x)dx then the substitution u = g(x) will convert this into the

integral, I:/(g(\')) g'(x)de= J':u';’f () du.

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

I udv=uv— I vdu I: udv = url: - I: vdu

Choosc 1 and dv and then compute dir by differentiating 1 and compute v by using the
fact that v = [dv.

Trig Substitutions
If the integral contains the following root use the given substitution and formula.

Jad - =  x= %sinB and cos’@ =1-sin’0
bix*-a® = ; =%sec6 and tan?8 =sec’ -1

a
a+bxr = x=—l;-tan6 and sec’@=I+tan’8

Partial Fractions

P
1f integrating Jﬂdx where the degree (largest exponent) of P(x) is smaller than the

()
degree of Q(.\') 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 O(x) Term in P.F.D | Factorin Q(x) Term in P.F.D
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Products and (some) Quotients of Trig Functions
Isin" xcos™ xdx

1. If nis odd. Strip one sine out and convert the remaining sines to cosines using
sin’ x = |-cos’ x, then use the substitution u = cos.x

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 # = sin x

3. If n and m are both odd. Use cither 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.

Ilan" xsec” xdx

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 v =secx

2. If m is even. Strip two secants out and convert the remaining secants o tangents
using sec’ x=1+1tan? x, then use the substitution v = tanx

3. H 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 diffcrently.

Convert Example : cos® x = (cosz x); = (l —sin’ .\')3



