@ Ch.5 — Integrals

Section 5.3 - The Fundamental Theorem of Calculus

- The Fundamental Theorem of Calculus, Part 1 ¥

Suppose f is continuous on [a, b].

Ifg(x) = J; f(©)dt, then g'(x) = f (x).
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Example 1

Find the derivative of the function g(x) = foxl +t2dt

Solution
feo)= e
A (=)= £ () = J1+x?

- Chain rule for Fundamental Theorem of Calculus, part 1
h(x)

d
o | fOdt= f(rRG))- R () = f(g(0) - g'(x)

gx)

Example 2

. d rx*
Flndaf1 sect dt

Solution
f(6)=sect . (n)==" 5D =n
l+

Kol o

3 /
jf,‘ J Sect At = sec(z)  4x - SRCLYANT
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- The Fundamental Theorem of Calculus, Part 2
Suppose f is continuous on [a, b].

f;f(x) dx = F(b) — F(a), where F is any antiderivative of f, thatis, F' = f.

f P ) dx = F(b) — F(a)
i \>
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Example 3

. 3
Evaluate the integral fl e* dx.

Solution

3 v -~ \ 3
J e )"-: < \l
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Example 4
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Example 5

3 1
Evaluate [, = dx.

Solution
g
I =
(—l 2= D l\J E

buauSe /‘?-_ 'S V\o‘\-' (.on’finuom,s
F 2

on C“'/SJ

Example 6

Find the area under the parabola y = x? from 0 to 1.

Solution
I
Az [ 2*d=
o
£ N\
- =
— O =
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Problems

- Use Part 1 of the Fundamental Theorem of Calculus to find the derivative of
the function.

(a) h(w) = [ tldt

0 t+1

foe)- L&

++\

h'(@) = £ ()
Jon

A+ \

(b) R(y) = fyo t3sintdt

N Y
lz(j ) = / ’CZ sint 4 r = — J ‘(’.2 sinkt At
j o

{’\Lﬁ) = ‘tz 5‘“’\—t

Kl<tj\: —33 S\ y
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() h(x) = [ Intdt

, re S
{(t)z\"“b, J(X)=e C 9 (=) =\
<
2 /
‘y\ (») = \ne e - Y —AT
= 7_67‘
1 ul
(d)y:f1—3x1+u2 u
u?
flw) = — W) =1 | =)= =3
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Y = () — -3
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(e)gx) = f11_+22;tsin tdt
/({-):f$‘(n+/ ‘/(;'_): |‘7_>v.’ l/\(x)f_—\+Z>&

3/(%)=(1+2X)55V\ (\—\-Z_XB .2 _&\-—2%) S.\t/\(\—‘z_—x-)_ -2

= Z2(1x22) Sin(V423) o4 2 (\—2 ) Sin (\-2 )

(f) F(x) = f;; arctan tdt

{(f)zo\‘rc‘tar\t , 9(=)= 2 , h(x) =2z=

-\

F ()= arckan (2x) . 2 - arctan(@=) . > *

— 2 arcLan (2= ) — AN ayctTan (J—;-)
Zz (5
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- Evaluate the integral.

(a) f:/s sin@ do

= — <€0s ?

s

- — Coe STl — (—@5“/6)

N R e L
Tz 2
(b) [ 2% dx
4
=J (.Z;_ ?_"_Z_)o\x
, e >

_y, 4
2 > 2 d= —\-/ x "=z

\/7_ [ S/ G
— z > \ + p \
V. |, s |,

1)

NES \L\P + %U;_)S)‘“

= n(2-1) + =2 (2%-1)
s

g __Z__~3\_<-__22. 6,3:8__2‘
= b+ ¥ 3 s T s S

9033673 pehaeducation ¢ B X ©



Section 5.3 — The Fundamental Theorem of Calculus

(c) f118 %dr

— 1/
z[ JE"LJ(‘
|
(]
\
_ 5 r® ‘
=z 1,
1€
- z\z JT]
|

- =2 yz (x -

(d) [ (x° + e¥) dx
e+ \ —e \
= v
< +\ o &
\
SCnEIDIRIC R
e+
I
= 4+ < — |
c + |
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- Evaluate the integral and interpret it as a difference of areas. lllustrate with

a sketch.
2
fxg’dx
1
2 2
fxsa‘x = £
- & N
4 Y-
= 2 (L))
4 4
. _ |5
— Ll” = =
B Lt
7
2 o . I f (=)
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