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Recall the Fandamnia\ Thootm (6. Calcawlas .

The Fundamental Theorem of Calculus is a statement about the inverse relation-
ship between differentiation and integration. It comes in two parts, depending
on whether we are differentiating an integral or integrating a derivative. Under
suitable hypotheses on the functions f and F', the Fundamental Theorem of
Calculus states that

b
(1) / F'(z)dx = F(b) — F(a) and

(i) if G(x) = /I f(t)dt, then G'(z) = f(z).

Mot preci sd} -.

The result is stated in two parts. The first is a computational statement
that describes how an antiderivative can be used to evaluate an integral over
a particular interval. The second statement is more theoretical in nature, ex-

pressing the fact that every continuous function is the derivative of its indefinite
integral.

Theorem 7.5.1 (Fundamental Theorem of Calculus). (i) If f : [a,b] —
R is integrable; and F : [a,b] — R satisfies F'(x) = f(x) for all x € [a,b], then

b | |
/ f = F(b) - F(a) (_In &9mh'ﬂf} o dQJ‘n\mhfe—>
(ii) Let g : [a,b] — R be integrable, and define
G(’If) = / q (Dt qff—erer\h\a 't‘\fl?/ on M@amm

for all x € [a,b]. Then, G is continuous on [a,b]. If g is continuous at some
point ¢ € [a,b], then G is differentiable at ¢ and G'(c) = g(c).
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Extra Problems:

0 5
1. / ze ™ dz (solution: 1/2)
Jo
o e T
2. —dx solution:
/0 € +3 < 3\@)

oo 1
3. / <\/;+ —) dz (solution: oo)
0 vz

/4
T/

/1
4. / (('S(fz(@) — csc(f) cot(6)) d - (solution: V2 -1)
0

0
1
5. [lmdx (solution: oo)

R ™ L, . ™
6. Given that / e dy = g, evaluate / 22" da. (solution: %)
0 0 -
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