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Warm-up: If% = 2x, then




Calculate J

J(Zx)cos(sx)dx = (Zx)(%sim(sx)) - J'(Z)(%sin(sx))dx

= xsin(3x) - J%sin(sx)dx

——— - = ===

« cos(3n)




Task 2: [4ezxx2dx St -C

[caexerate = (axxzery - [(adzenra

= AXZ@IX - J4X€2xdx _

This requires integra-
Flown bfj par%s also!



Task 2: J4ezxx2dx =? + C

[caexerate = (axxzery - [(adzenra

—Parts again!

1)

2xzex = (4x-Llex - [%QZX-4-clx + C)

P
_—

2x2e2x = (2xe2x - e2x + C)

| (2x2-2x+1)ex + C




4

Task 3: Calculate I = J 3xe’dx.
0

Indefinite: [Exede 3xex - szcix using parts
= 3Sxe* S St + C

so the awnswer is (12@;"' - 3e4) - (0 - 3)

9@‘*) (.,3)

4 4
You can also use 3xex| - J 3exdx = 9e* + 3, but its no better.




Task 4: Find I = Jex cos(x) dx.

I = exsin(x) - fexsi;m(x)dx

Do Fmr%s again for faxsim(x)clx‘

fexsm(x)c&x = —excos(x) - [—excos(x)dx
= —~excos({x) + I

Dot do gmr%s again (look). Instead, write equ&&om wibh I,
I = exsin{x) + excos(x) - I

21 = exsin(x) + excos(x)

T cos0)

I= %@*s a(x) +

— = 3 — _— = e —— —



Task 1ZJ2X cos(3x) dx
works the first time

Task 2: [4x2 e dx

requires | b»j parts twice

Task 4: Jex cos(x) dx.

parts twice, then solve egn. for



The area under y = x* from
¥ =—dtox =218

2
J xZdx.
]

This can be approximated
using lots of rectangles. The
exact value Is

lim Z<1+ ) o

n— o0 14)

— lim Z Fx)Ax

n— Qoo

but can be calculated more
easlily using anti-derivatives.
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[sin(x) d% %=

wﬁos(x) + C



Find J'(x2 + 5)% (2x) dx.

Hint: Use a new variable u = x2 + 5.

Au
— = 2% du = 2x dx
A x

It may seem like cheating to preﬁemd that du/dx is a fraction,
bub ib's actually ver héi.[zwfui. to say du = 2x dx because we can
use this to rewrite the original tntegral as an integral with wu.

W= %X + &

—




u-subskibubion

When we see a function and its derivative in a certain configuration, we can
re-write an integral using “substitution”.

o As a general formula, we have

[Alew)g dr = [fudn  whereu = gt

but examples may be easier to understand than this formula.

@ We often use u as the new variable of integration, so this method is also
called “u-substitution” or just “u-sub”.



Using u = x3+9, .

Task 1: Find | 6x% cos(x> + 9) dx.
v d [ : ) Answer: 2stn(x3+9) + C

In qgeneral, we need Hu) mulkiplied bj uw’ or bv e
wikth v conskant. cos(x3+9) 3x2 2(3x2)



= Using u = ln(x), ...
x In(x) | Answer: uf\(i.m(x)) + C

Task 2: Find J

In qgeneral, we need Hu) multiplied by u’ or by iu’
with L constant, 1/l x) 1 /%



