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Limits:

e Limit Properties
o lim [cf(x)] = c lim f(x)

x—a

o lim [f(x)xg(x)] = lim f(x)* lim g(x)

x—a

o lim [f(x)g()] = lim f(x)- lim g(x)

x—a

e lim f(x)
. X _ x-a . .
o lm [357] = Tmm ¥ lIm g09#0

o lm [f0]" = [ lim fG)]"

x—a
e Continuity Test - Used to determine if a function is continuous at a point.
1. f(c) exists

2. lim f(x)exists, so lim f(x)= lim f(x)
x—c x—c x—ct

3. lim f(x) = f(o)

0 Example: Determineif f(x) = x* + 2x — 6is continuous at x=1.
- f=@ 4+ 2(1)- 6 =— 3
- X2 —6=—
- X2 —6=—

* Thelimit exists at x=1because lim f(x) = lim  f(x).

X—=C

*  The function is continuous at x=1because lirrll fx)= f(.

Integrals:

e Definition - The sum of infinitely many, infinitesimally small areas.

b n
o [f@@dx = lim Y f(x,) Bx
a no0 k=1

O WwhereAx = b;a and x, = a + k-Ax
e Integral Properties
o [fmdx =0
a
a b
o [fdx = —[f(x)dx
b a

b b
o [cof@dx = cff(x)dx

b b b
o JIfMxg@ldx = [f@)dx + [g(x)dx



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

e Fundamental Theorem of Calculus
o If f(x)is continuous on [a,b]and F ‘(x) = f (x):

- F'() = =[f@®dt = f®

b
- Jf®dx = F(b) — F(a)

e Integration by Substitution

b g(b)
o [If(g)g'()]dx = (f)f(u) du
a g(a

O whereu = g(x)anddu = g'(x)dx
3

0 Example: Evaluate [ 3(3x — 1)° dx
1

» Letu =3x —1,sodu = 3dx.

3B)-1 8 S8
. I @ du=fudu=[%u]

3(D)-1 2 2
- =2’ -2’ = 168

. SO,}3(3x — 1% dx = 168.
1
e Integration by Parts
o Judv=uw — [vdu wherev = [dv
= OR

o [fMg@dx=f@g@ - [fxglx) dx

0 Example: Evaluate [ 3x° o Inlnx dx
- Letu = Ininx and dv = 3x’dx.

» So,du = %dx andv = [ 3x’dx = x°.
. f3x2-1nlnxdx=lnlnx-xg—fx3-%dx

- =%XInlhx —fxzdx=x31nlnx —%x3+ C
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e Common Integrals

o [Jkdx = kx + C

X

fexdx=e + C

o

o [sinsin(x)dx = - cos(x)+ C
o [sec’(x)dx = tantan(x) + C

o [secsec(x) - tantan (x) dx = secsec(x) + C

n _ 1 n+1
¢} fxdx—on + C

o [4dx = lnjx| + C

o [coscos(x)dx = sinsin(x) + C
o} fcscz(x)dx = — cotcot(x) + C

o [esc(x)-cot(x)dx = — csc(x) + C
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