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week 11 - Thursday, 11/5

Thefundameutalheorewofcakch.sk#BlGsDEA:-
many definite integrals ( like Sos 4Xddx ) can be

computed exactly (without Riemann sums ) , using
:

t.ie:1#;::::;:;:::::::Ywona.@cs..ic...s,
In words : to integrate, first antidifferentiate ,meaning

: find a
function F whose derivative is the function f being
considered .

Examples . ( DIY : compare examples Ill
- H) here with some

examples from last time .
)

(1) Find

got 4×2DX .
Solution

.

We need to find an antiderivative of 4x
function FG ) with F'(×-1=4×7

} meaning
'

- find a

By
"

guessing and checking
'

,

'

we find that f-(x ) = 4-3×3works,
since

f- Tx ) [45×3]=13.3×2--4x? ✓

So
, by FTC v. I,Sostxddx = FCS ) - Flo) = ¥ . 53-34.03

= 4.325-1 = 500g .
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Intermission Let's write f-(x ) lab for Fcb) - Fla). Then FTC v. I reads

sabfcxtdx-FCxllab.whereflxl-fcxl.LI ( FTC v. 2)

More examples .

2) Sos txdx
§
2×2105--2.52-2.02=50 .

an antiderivative of tx is 2x} since ddg
,

[2×2]=4X .

3) S
.

sink )dx = - cos(x)! =
-cost ) - C-cost- t ))

T = - C-I ) - C- C-ID=0.

an antiderivative of sin(x) is -cos(x) (by guessingKheking)

t ) f.
"

axdx sq /?a= 421 - 1-221 = 162-4--6.
an antiderivative of X is X2/2 .

S .

S:#dx.qagcx.IM/.:=2gfl6-IP3Cl-lMg=agl 5%-0%1
this antideriv. isn't obvious, but you can check

it = 2g✓-53--2-3,1257=7.45356 . . .
6) So
""

cos (2x) dx
=p sing

""
s smC2%L-sm = 12-9=21 .

guess and check
the antiderivative

7) So
"

e

>

Yay
¥ q1fo

't

= ege =e¥ = 156.51902 . . .
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8) S?
,
dx = x!I = 7- C-21=9
→ notation : this means S-I I DX

(integrate the constant function fCx )II).

9) J!.gl?q--J.!g.9xTadx=arctanlxl/!j-arctanlil-arctanti)
(since tan (%) --I and tan c.%) . .gg .

= % - C-%) = IL

2 -X2/2
10 ) f e-

*a
rat

dx = ?

There's ng nice antiderivative of f(x) =. if I so we can't use
FTC . But we cars use Riemann sums. E.g . using midpoints and
h = 10,000, we find that

J!eI! dx K 0.95450 .
Next time : a

"

proof
"

of FTC .


