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Warm-up: (a) If w = 313, what is 222

dr

(b) If m = xse3x, what is i—':?




De ﬂf nite vs, Inde ﬂf thike

A “definite integral” can be thought of as calculating an area.

: 2
g o
o Definite: [ Xax = TR
i ,
According the to FUNDAMENTAL THEOREM OF CALCULUS, we can
use the anti-derivative %x3 to calculate this: %(2)3 — %(1)3.

An indefinite integral is just a way of writing all the anti-derivatives of a
function. We use the fsymbol but do not put anything above or below.

o Indefinite: sz dx. o= %x3 + C



The Fundamental Theorem of Calculus

If is continuous then

b
J f(x)dx = F(b) — F(a),

where F(x) is any function for which F'(x) = f(x).

x=b x=b

The subtraction on the right can also be written F(x)

or [F (x)]

X=d X=d



[sin(x) dx = -cos{x) + C

[sin(t) dr = -»acg-s(%) + C

thdt = %E" + C



Power

d
Derivatives: —x"* = n x"*~ !
dx
1
Integrals: [x” dx = KWL 44 CLalE o 8
n+1 f o

[X_l dx = ln{x) + C



The properties below can be explained—and therefore easily
remembered!—Dby thinking of (signed) area or thinking of anti-derivatives.

Assume f, g are functions, and a, b, ¢ are constants.

b C C b b
e[fdx+[fdx=dex @[(C°f)dx=C'dex

a b a a

b b b b a
ledx+Jgdx=[(f+g)dx 6[fdx=—dex

b



For indefinite integrals:
o [(c-f)dxzc-dex

o J'fdx+Jgdx= J(f+g)dx



Find [(cos(x) +2x%dx = (fc‘:os(x) dx) + Z(J\x‘” dx)

'l

={sinix) #=x’ + C&
|

|
|
]
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Find [(cos(x) +2x%dx = (j\{:‘os(x) cix) + Z(J\x‘” dx)

It's common to use “+ C” for any constant, even in related formulas. The C in the last

line is the C from sin{x) + C plus 2 times the C from %x”’ + .. Instead of writing C4,

then C;, and then C1+2C;, we can just write € for all of this.



The four most common types of integrals are:

o

o

o

o

Examples: J

“basic” (just think about derivatives, backwards)

algebra-first,

substitution,

parts.

I

x2+ Tx

3x

3x

x2+7

dx = ?

dx =7

. | 8 v
QQ“M\“L%Q Ehis as gx -+ ‘{:LTS%!

This nee C&S “u-s Mb” (LQ& T") .



[ (f 23 g) dx and [ (f — g) dx are easy: just add/subtract the integrals of the

two functions.

[ (fg) dx and [ (g)dx are very hard in general.

What can we say aboutJ (fg’) dx ?



I;V\E T'&& LOWN bv F&T’ & S
There are several (equally valid) ways to write the “parts” formula.

Product rule but / / _
with ihtegrals: Jf gdx+ jf gdx =J3

Jfg’dx =g Jf’gdx



Inteqration bv parts

There are several (equally valid) ways to write the “parts” formula.

Jfg’dx + [f’gdx R

Jfg’dx = fg — Jf’gdx




Example 1:[2)6 cos(3x) dx

Answer: 2xsin(3x) - 2cos(3x) + C



Task 2: [462)6)62(1)6 St -C

[caexerate = (axxzery - [(adzenra

= LXR@RX - J‘bxe&c{x |

Th " ‘ ' ra-
Flown bfj p&r%s also!

Final answer; (2x2-2x+1)e2x + C



Task 1: | 2x os(3x) dx

works the first time

Task 2: J4x2 e dx

. p s

requires | b:j parts twice

Next time: Jex cos(x) dx.
(parts, but stranger)



