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Derivatives Integrals
Basic Properties/Formulas/Rules Basic Properties/Formulas/Rules
i(cf(qr)) — ¢f'(x), cis any constant i(f ) F(e) = ¢'(2) /cf(r)dx - c/f(x) dz, ¢ is a constant /f(x) + g(x)da = /f(x)dri/ (z) dz
gz \\&) ) =), Yy . g x g (x 4 , . glx g 7 glx
d n d b b
d—( ) = nz""!, nis any number. E(C) =0, ¢ is any constant. / F(5)dz = F(z)| = F(b) — F(a) where F(x /f
d ‘ ‘

1'(z) g(z) + f(x)¢'(x) — Product Rule — (e z)e’® b b b
< ) F)gte) (e ) dI( ) / cf(x)dac:c/ f(z)dz, cis a constant. / flz) £g(z) dr_/ f(z drj:/ g(z) dz
< a ) ) 9(@) = f@)g'(@) Quotient Rule 4 [In } 9@) i o ’

() 2 dx g(z) @
((](T)> / flx)de =0 / flx)de = / fz

di {f( (x ))} = 7'(9(=)) ¢ (x) - Chain Rule

b rC b
/ flx)de = / f(x)dz + / f(x)dx / cdx = ¢(b—a), cis a constant.

Common Derivatives b
If f(z) 200na§x§bthen/ f(x)dz >0

Polynomials
d ( ) -0 i(T) =1 i((‘q‘) —c d (Tn> B d <c$n> — nex L If f(z) > g(z) ona <z <bthen /b f(z)dx > /bg(ac) dz
dx dx dx dx dx a a
Trig Functions Common Integrals
Polynomials
i[sin(gc)] = cos(x) 4 [cos(m)] = —sin(z) < [tan(x)} = sec?(x)
dx dx dx n 1
4 4 de =z +¢ kdx = kx + ¢ xdac:n_l_l”r +ec, n#—1
—[csc(m)} = — csc(z) cot(x) —[sec(x)] = sec(z) tan(x) —[cot(m)} = —csc?(z)
dx dx dx

1
/ dz =Injz| +c /I_ldlen\ﬂ-i-c /I_"dmzix_"ﬂ-i-a n#1
—-n+1
Inverse Trig Functions

1 " 1 Piq q u
d.,*7|n|ar+b\+c /acqalgc:iacfﬁr +ec= 7 +c
i[sin*] (x)] - i[cos‘l(m)] - i[tan‘l(ac)] — / az +b : R pa’
dx V1— 22 dx V1i—z2 dz 1+ 22
s = —— 1 Cgeeta) = — L Aoty = L - i
o2 [csc (17)} = VeI o [sec (17)] = VeI dr [cot (x)] =T Trig Functions
Exponential & Logarithm Functions /cos(u) du = sin(u) + ¢ /sin(u) du = —cos(u) + ¢ / sec® udu = tan(u) + ¢
di [GZ} — ¢% In(a) di [er] _e” /sec(u) tan(u) du = sec(u) + ¢ /csc(u) cot(u) du = — csc(u) + ¢ /csc2 wdu = — cot(u) + ¢
X X
d 1 d 1 d 1 :
a['”(ﬂv)} =_,2>0 %[Inlml} =_,z#0 @['0%(90)] = T © 0 / tan(u) du = —In | cos(u)|+c = In | sec(u) | +c /cot(u) du = In|sin(u)|+c = —In|esc(u)|+c
Hyperbolic Functions / c(u) du=In|sec(u)+tan(u)|+c /sec3(u) du = %(sec(u) tan(u)+In| sec(u)+tan(u)|>+c
% [sinh(x)| = cosh(x) % [cosh()] = sinh(x) % [tanh(z)| = sech? () , ,
" " ) /csc (u) du=1In | csc(u)—cot(u) |+ /csc3(u) du =3 (—csc(u) cot(u)+In |csc(u)—cot(u)|)+c

%[csch(x)}: — csch(z) coth(x) %[sech(m)]: — sech(z) tanh(z) %[coth(x)}: —csch?(x)

© October 2025 Paul Dawkins - https://tutorial.math.lamar.edu © October 2025 Paul Dawkins - https://tutorial.math.lamar.edu



Common Derivatives and Integrals

Common Derivatives and Integrals

Exponential & Logarithm Functions

/eudu:e”Jrc

au

au H e
/e sin(bu) du = P

au eau .
/e cos(bu) du = pea (a cos(bu) + bSIﬂ(bu)> +c /

Inverse Trig Functions

1 du — sin~! u
m u = SsIn (E)Jrc

1 1
/72 2du: —tan! (E) +c
a® +u a a

/ u _ a"
a" du = +c
In(a)

5 (a sin(bu) — bCOS(bu)) +c

/ tan !(u) du

/ In(u) du = uln(u) —u+c

/ue“du =(u—1)e"+¢

=In|l
T du n| n(u)l +c

/Sin_l(u) du=usin" (u) + V1 —u+c¢

_ 1
= utan 1(u)—§|n(1+u2)+c

1 1 —
/ T du = - sec™! (%) +c /cos‘l(u) du = ucos™ (u) — Vi-u2+e
uvu? —a

Hyperbolic Functions

/sinh(u)du = cosh(u) + ¢ /sech(u) tanh(u)du = —sech(u) + ¢ /SeChQ(u)du = tanh(u) + ¢

/cosh(u)du = sinh(u) + ¢ /csch(u) coth(u)du = —csch(u) + ¢ /CSChQ(u)du = —coth(u) + ¢

/tanh(u)du =In(cosh(u)) + ¢

Miscellaneous
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1 1
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/uQ—a2 YT %

/\/(12—71,2du:E
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+c /\/a2+u2du:
+c /\/u2—a2du:
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a2 —u? + —sin~! (7> +c
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/sech(u)du =tan™"' |sinh(u)| + ¢
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/\/2au—u2du: UQ(Z\/2au—u?+%cos’l <u)+c
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b
u Substitution : / f(9(x)) ¢'(x) dz will convert the integral into /

using the substitution v =
integration.

g(z) where du =

Standard Integration Techniques

g (z)dz.

b

g(b)
f(g(x))g’(x)dx = /( ) f(u) du
g(a

For indefinite integrals drop the limits of

b b b
Integration by Parts : / udv = uv — / vdu and / udv = wv| — / vdu. Choose u and dv from
va va

a

integral and compute du by differentiating « and compute v using v = / dv.

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

Var b2 = g= %sin(e) and cos?(f) = 1 —sin®(9)
V22 —a? = oz = %sec(@) and tan’(f) = sec?(9) — 1
Va2 +b0212 = g = %tan(&) and sec?(f) =1+ tan?(6)

P(x)

Partial Fractions : If integrating a rational expression involving polynomials, / dz, where the

degree (largest exponent) of P(xz) is smaller than the degree of Q(z) 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.

Factor of Q(z) Termin PF.D H Factor is Q(z)

Termin P.F.D
A . Ay Ay Ap
b b)k . T -
ot ax +b (az +b) ax+b+(ax+b)2+ +(ax+b)k
Ax + B Ajx + By Apzx + By
/2 bx /2 bx k - i
artthr e ar?+bxr +c (aa” + bz + ) az? +bx +c (az? + bz + c)F

Products and (some) Quotients of Trig Functions :

For / sin”(z) cos™(z) dz we have the following :

1. n odd. Strip 1 sine out and convert rest to cosines using sin(z) = 1 — cos?(z), then use the
substitution © = cos(x).

2. m odd. Strip 1 cosine out and convert rest to sines using cos?(z) = 1 — sin’(z), then use
the substitution v = sin(z).

3. n and m both odd. Use either 1. or 2.

4. n and m both even. Use double angle and/or half angle formulas to reduce the integral into
a form that can be integrated.

For / tan"(x) sec™(x) dz we have the following :

1. n odd. Strip 1 tangent and 1 secant out and convert the rest to secants using
tan?(z) = sec?(x) — 1, then use the substitution v = sec(z).

2. m even. Strip 2 secants out and convert rest to tangents using sec?(z) = 1 + tan?(z), then
use the substitution v = tan(z).

3. n odd and m even. Use either 1. or 2.

4. n even and m odd. Each integral will be dealt with differently.

Convert Example : cos’(z) = (COSZ(I))B =(1- SiHQ(I))?)
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