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Exercise 8.1. State the fundamental theorem of calculus.

Solution. The fundamental theorem consists of the following two statements. If F is a differentiable
function and f is an integrable function, then∫ b

a

(
d
dt

F(t)
)

dt = F(b)− F(a)

and
d

dx

(∫ x

a
f (t)dt

)
= f (x).

Exercise 8.2. Evaluate ∫ ln x

0
t3dt.

Proof. An antiderivative of t3 is t4/4, so we can evaluate

∫ ln x

0
t3dt =

[
t4

4

]t=ln x

t=0
=

(ln x)4

4
.


