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Limits and Continuity

� Definition: limx→a f(x) = L

� L’Hôpital’s Rule: If 0
0 or ±∞

±∞ , then

lim
x→a

f(x)

g(x)
= lim

x→a

f ′(x)

g′(x)

Derivatives

� Power Rule: d
dx [x

n] = nxn−1

� Product Rule: (fg)′ = f ′g + fg′

� Quotient Rule:
(︂

f
g

)︂′
= f ′g−fg′

g2

� Chain Rule: d
dx [f(g(x))] = f ′(g(x)) · g′(x)

Common Derivatives

d

dx
[sinx] = cosx

d

dx
[ex] = ex

d

dx
[cosx] = − sinx

d

dx
[lnx] =

1

x

Integrals

� Power Rule:
∫︁
xndx = xn+1

n+1 + C (n ̸= −1)

� Integration by Parts:∫︂
u dv = uv −

∫︂
v du

Common Integrals∫︂
sinx dx = − cosx+ C∫︂
cosx dx = sinx+ C∫︂

1

x
dx = ln |x|+ C∫︂

ex dx = ex + C

Series and Sequences

� Geometric Series:
∑︁∞

n=0 ar
n = a

1−r (|r| <
1)

� Taylor Series:

f(x) =

∞∑︂
n=0

f (n)(a)

n!
(x− a)n
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