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Derivatives, Integrals, Series, and Vector Calculus
O

1. Limits and Continuity

Definition: lim, ,, f(x) = L means f(z) ap-
proaches L as x approaches a.

L’Hospital’s Rule: If lim % = % or %, then:

im Lx) = lim ()

2 gl@) e g ()
Squeeze Theorem: If g(z) < f(z) < h(x) and
lim g(x) = lim h(z) = L, then lim f(z) = L.

2. Derivatives

Definition:
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e Chain: L [f(g(x))] = f'(9(x))d (z)

. %[ex] =e", %[a‘r} =a%lna

o Linz]=1

¢ %[Sinx] = CoS T, %[Cosx] = —sinzx
J d—dm[tan 7] =sec® x

o Llarcsinz] = 11_x2

o Llarctanz] = =

3. Integrals

Fundamental Theorem of Calculus:
b
/ f(x)dr = F(b) — F(a) where F'(x) = f(z)
a

Integration by Parts:

/udv:uv—/vdu

Common Integrals:
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° fx"dx: T +C
. f%dm:ln|x|+0

° fezdx:equC

(n# -1)

o [sinzdr=—cosz+C
e [coszdr =sinz+C
o [sec’zdr =tanz +C

o fﬁdm = arctanz + C

o fﬁdw = arcsinz + C
4. Applications of Integration
Arc Length:
L= [ VT T@P
Surface Area (about x-axis):
5= [ oo/ TF PGP @
Volume (Disk Method):

b
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5. Sequences & Series

. . . (o] n __ a
Geometric Series: )~ ar" = 1 for |r| < 1.
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p-Series: ) — converges if p > 1.

Taylor Series:
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Common Maclaurin Series:
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6. Vector Calculus

Gradient: Vf = <%, o, %>
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Divergence: V- F = %’ + 87(5 + %
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Curl: VxF = a%
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Green’s Theorem:
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