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Derivative Definition

L (F) = () = lim Lot

Basic Properties of Derivatives
o (- fx) =c-f(®

. (£(X)ig(X))' = f()tg'(™)
e ——(©=0

Product Rule
Fgx)' = f[()gx) + f(x)g'(x)

Quotient Rule

(L8 — L@9-f(g'C)
9(0) (9(0)°

Power Rule

d  .n _
&) =n-x

Chain Rule
d%(f(g(x)) = f'(g(x))-9'(x)

L'Hopital’s Rule

f lim (gg’g) = Jori=,

then lim (g( ) = hm (

x—a

g(X))

Limit Properties

e lim [c- f(x)] =c- lim f(x)
x—a x—a
o lim [f(x)xg(x)] = lim f(0)+ lim g(x)
x—a x—a x—a
o lim [f(x)g(x)] = llm f(x)- lim g(x)
x—a x—a
@ “—r? @
+Jm = Ty Im 9%
o lim [f(0)]" = [hm fer
x—a x—a
Common Derivative Formulas ° di(x) =1
d X. x
() =e




ax) =q - In(a)
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o Linm =+
* %[loga(x)] = x-li(a)
° %[sin(x)] = cos(x)
° d%[cos(x)] =— sin(x)
° % [tan(x)] = secz(x)
o %[cot(x) =— cscz(x)
[
[
[si

o —lesc(x)] =— csc(x)-cot(x)
o Lisin (%)= 11_,2

o« rleos @] =- —=

o Lltan '(x)] = le+1

o ~rleot” (0] == =

o Lisec (0] = mjf?

o Liesc ()] = —

|x|\/x2—1

Integral Definition

b n
Jfx)dx = lim 3 f(x)Ax
a now p—q

where Ax =b—;aandxk= a+ k- Ax

Fundamental Theorem Part One Let f be continuous on [a,b] and F is defined for all x
X

in[a,b] by F(x) = [ f(t)dt. Then F is continuous on
a

[a,b] and differentiable over (a,b) where F'(x) = f(x).

Fundamental Theorem Part Two

b
J f(x)dx = F(b) — F(a)

where f(x) is continuous on [a, b] and F'(x) = f(x)

Integral Properties b b
JeTep o fc-fdx=c- [ fodx
Z. a
J
a

b b
[f)£g(0)]dx = [ f()+ ] g(x)

For more information, make an appointment for your course with one of our content tutors. All appointments are
available in-person at the Student Success Center, located in the Library, or online.



https://www.uah.edu/ssc/tutoring/content-tutoring

b c c
o [f(x)dx + {f(x)dx = [ f(x)dx

Integration by Parts

[udv = wv — [ vduwhere v = [ dv OR

Jf0g' )dx = f(x)g(x) — [ f'(x)g()dx

Integration by Substitution

b g(b)

J f(g(x))-g'(x)dx = (f)f(u)du

a g(a

whereu = g(x) and du = g'(x)dx

Common Integrals

1

n+1
—7 X +cn+—1

o [x'dx=

° f%dx = fx_ldx = In|x| + ¢

o [kdx =kx+c

o [ ax1+b dx = %ln|ax + b| + cs.t. a0
o [dx=¢+¢

e [In(x)dx = xIn(x) — x + ¢

o [sin(x)dx =— cos(x) + ¢

e [cos(x)dx = sin(x) + ¢

) fsecz(x)dx = tan(x) + ¢

e [sec(x)-tan(x)dx = sec(x) + ¢

) fcscz(x)dx =— cot(x) + ¢

o [ csc(x)-cot(x)dx =— csc(x) + ¢




