
Review Calculus

• Differentiation: Polynomial, ex, chain rule, mutiplication rule,

quotient rule

• Integration: Polynomial, ex, substitution rule, integration by

parts
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Differentiation

• d

dx
(xn) = nxn−1,

d

dx
(c) = 0

Ex:
d

dx
(x3) = 3x2

• d

dx
(ex) = ex

• d

dx
(f(x) · g(x)) = f ′(x)g(x) + f(x)g′(x)

Ex:
d

dx
(x2ex) = 2x · ex + x2 · ex
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• d

dx
(
f(x)

g(x)
) =

f ′(x)g(x)− f(x)g′(x)

g2(x)

Ex:
d

dx
(
ex

x2 ) =
ex · x2 − ex · 2x

x4

• d

dx
logax =

1

x
logae

• d

dx
ln(x) =

1

x

• d

dx
f(g(x)) = f ′(g(x)) · g′(x)

Ex:
d

dx
(ex2

) = ex2 · 2x
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Integration
∫

f(x) = F (x) + C, F ′(x) = f(x)

∫ b

a

f(x) = F (x)|ba, F ′(x) = f(x)
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• Polynomial
∫

xndx =
xn+1

n + 1
+ C

Ex:
∫ 1

0
x5dx =

x6

6
|10

=
1

6
− 0

=
1

6

• ∫
exdx = ex + C
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• Substitution
∫ b

a
f(g(x))g′(x)dx =

∫ g(b)

g(a)
f(u)du

Ex:
∫ 1

0
(5x + 4)3dx

Let u = 5x + 4, du = 5dx, dx =
du

5∫ 1

0

(5x + 4)3dx =

∫ 9

4

u3du

5

=
u4

4× 5
|94

=
94

20
− 44

20
≈ 1.28

practice: (1)
∫

e−5xdx

(2)
∫

xex2
dx

6



• Integral by parts
∫

udv = uv −
∫

vdu
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Ex:
∫

xe−xdx

Let u = x, v = −e−x

du = dx, dv = e−xdx∫
xe−xdx =

∫
udv

= uv −
∫

vdu

= −xe−x −
∫
−e−xdx

= −xe−x +

∫
e−xdx

= −xe−x − e−x + C
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