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1 Properties of Integral

1. ∫ b

a
f(x)dx = −

∫ a

b
f(x)dx,

∫ a

a
f(x)dx = 0

2. ∫ b

a
CONSTANT dx = CONSTANT · (b− a)

3. ∫ b

a
[f(x) + g(x)]dx =

∫ b

a
f(x)dx +

∫ b

a
g(x)dx,

∫ b

a
cf(x)dx = c

∫ b

a
f(x)dx

4. ∫ b

a
[c1f(x) + c2g(x)]dx = c1

∫ b

a
f(x)dx + c2

∫ b

a
g(x)dx

5. ∫ b

a
f(x)dx =

∫ c

a
f(x)dx +

∫ b

c
f(x)dx

6. • If f(x) ≥ 0, then
∫ b
a f(x)dx ≥ 0.

• If f(x) ≥ g(x), then
∫ b
a f(x)dx ≥

∫ b
a g(x)dx.

• If m ≤ f(x) ≤M , then m(b− a) ≤
∫ b
a f(x)dx ≤M(b− a)

2 Fundamental Theorem of Calculus (FTC)

1. Differential Rule:

If g(x) =

∫ x

a
f(t)dt, then g′(x) =

d

dx
g(x) = f(x)

If g(x) =

∫ u(x)

v(x)
f(t)dt, then g′(x) =

d

dx
g(x) = f [u(x)] · u′(x)− f [v(x)] · v′(x)

2. ∫ b

a
f(x)dx = F (x)|ba = F (b)− F (a), where F ′(x) = f(x)
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Math133-Table of (Indefinite) Integral

∫
cf(x)dx = c

∫
f(x)dx

∫
[f(x) + g(x)]dx =

∫
f(x)dx+

∫
g(x)dx

∫
kdx = kx+ C

∫ b

a
kdx = k(b− a)

∫
xndx =

xn+1

n+ 1
+ C (n 6= −1)

∫
1

x
dx = ln |x|+ C

∫
exdx = ex + C

∫
bxdx =

bx

ln b
+ C

∫
sinxdx = − cosx+ C

∫
cosxdx = sinx+ C

∫
sec2 xdx = tanx+ C

∫
csc2 xdx = − cotx+ C

∫
secx tanxdx = secx+ C

∫
cscx cotxdx = − cscx+ C

∫
1

1 + x2
dx = tan−1 x+ C

∫
1√

1− x2
dx = sin−1 x+ C

∫
sinhxdx = coshx+ C

∫
coshxdx = sinhx+ C
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