
7.4. Fundamental Theorem of Calculus—continued

The Fundamental Theorem of Calculus. Let f be continuous on the

interval [a, b], and let F be any antiderivative of f. Then

∫

b

a

f(x) dx = F (b) − F (a) = F (x)
∣

∣

∣

b

a

.

Example:

∫

2

1

2x(1 + x2)3 dx (let u = 1 + x2, du = 2x dx)

=

∫

5

2

u3 du (because x = 1 =⇒ u = 2 and x = 2 =⇒ u = 5)

=
u4

4

∣

∣

∣

5

2

=
54

4
−

24

4
=

625 − 16

4
=

609

4
.

Some properties of definite integrals—assume f and g are continuous .

1)

∫

a

a

f(x) dx = 0.

2)

∫ b

a

k · f(x) dx = k

∫ b

a

f(x) dx for any constant k.

3)

∫

b

a

f(x) ± g(x) dx =

∫

b

a

f(x) dx ±

∫

b

a

g(x) dx.

4)

∫

b

a

f(x) dx =

∫

c

a

f(x) dx +

∫

b

c

f(x) dx for any c.

5)

∫ b

a

f(x) dx = −

∫ a

b

f(x) dx.

6) Let F (x) =

∫

x

a

f(t) dt. Then F ′(x) = f(x).

1





3

∫

cosx

1 + sinx
dx (let u = 1 + sinx, du = cosx dx)

=

∫

1

u
du = ln |u| + C = ln |1 + sinx| + C

∫

tan x dx =

∫

sinx

cosx
dx (let u = cosx, du = − sinx dx)

=

∫

−
1

u
du = − ln |u| + C = − ln | sinx| + C.

∫

secx dx =

∫

secx(secx + tanx)

secx + tanx
dx

(let u = secx + tan x, du = secx(secx + tanx) dx)

=

∫

1

u
du = ln |u| + C = ln | secx + tan x| + C.








