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6.4 Fundamental Theorem of Calculus
The Fundamental Theorem of Calculus - Part 1

If / 1s continuous on [a,b], then the function F'(x) = J-t f(Hdt

has a derivative at every point x in [a,b], and
L[ = oo
Or' more simply stated...
. rwd=re
x a

Every continuous function /* is the derivative of some other function.
Every continuous function has an antiderivative.

The processes of integration and differentiation are inverses of one another.
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Example

Find i jx sin tdft.
dx o7

d [x
ES sink dt = Shwx
It

Answer

ijxsin tdt =sin x
dx V4
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More Examples

Evaluate:

%E": dt = Xl %l,: Int dt = dnx
o gy- | %f{gﬁ—cmsr]dr:
EL' e Tdr= 0 _ ij"(qts_wﬁ)dk <
G v (v
EI—: (P —at)dr = WX x5

o ol
du Jo _ 42
d—“g (kz-l—"adt‘s\i—- ax 1—1
o

\ (-3
W4 .du \ '(X3'3X> 2 .9
. o <[ 3X
K gS‘\'\ X - ‘\gmxﬁcosq \ = (x> )"
d ~x1 2
=, cdi= ifx (tant+ 5)dt =

| S:‘T"'*“g:“' SE‘ + - :‘...

20 L —g’: e ijf(*amﬁ)d’c—‘&ﬁm@o\k
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The Fundamental Theorem of Calculus - part 2

If / is continuous at every point of [a,b], and if F' is any antiderivative
of f on [a,b}, then [ f(x)dx = F(b)~F(a)

This part of the Fundamental Theorem is also called the Integral

Evaluation Theorem.

And...
[ f@)dx = F(0)- F(a)

Any definite integral of any continuous function /* can be calculated without
taking limits, without calculating Riemann sums, and often without effort —
so long as an antiderivative of /* can be found.
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Examples
Evaluate. 3
¥~ +1 (?IT: X_q_ X] - x -~ " S
J_l( ) {q t 3} JGE ax _Q]o__
) -n"
(%+3)_(T_I>: g%-e ="

J4 l(ﬁ‘ = Q“X—Y Jf (CDS .T—]'l/,_«jf:
‘Q”\Cf‘—%(ror‘&\mq) [S\V\X' X]()
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Homework

6.4: pg.306-7 #2-18 even, 27-32, 45, 48
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