Definite Integration ... Set 4

Evaluating Definite Integrals

Evaluate each definite integral. Note: For problems 1-4, compare your numerical answer to the area
shown to see if it makes sense. Remember, the definite integral represents the area between the function
and the x-axis over the given interval. Area above the x-axis is positive. Area below the x-axis is
negative.
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Antidifferentiation by Substitution \./1
(Polynomials & Exponentials) U—Snbshtthion

U —Sb
Taking derivatives What is a differential?
with differentials a Sywal| cha.noac in a variable
Find du for the following functions:
u=2x u=x*+1 U = cgs x + 5x

du=2dX | du=xdx | du=(-sinX+9)dX

\
The Chain Rule Remember the chain rule: :——x[F(g(x))] = E@MX>

=£(g(x)) a' (x>
Let g be a function whose range is an interval I, 3and let f be a'¥Ytnction that is
continuous on I. If g is differentiable on its domain and F is the antiderivative of f

on I, then jﬁ-‘c{soos g‘OQdX = F(9 (,X))’*' C
Ifu = g(x), thendu = g'(x)dx and

[eydu= Fw)+C

MAIN IDEA: Y€V¢!Si(\ﬂ chain rnle

Examples

EFD2(20)dx = 1 _ .3

f S ) §u dw = U+ (
=X = LS N3
du=2XdX ==X Yy +C

check - REEHY - 2X
fScosSgl.r = S@&wdl&, = Sifll& 1 C
=Bl = sinox+C
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exactly? u= X"+| s L 2
Au= X alX o )Udw

BN ) +C
S L

I'Zx—lr!l <x 4-\3 +C
W= adX— l S\
du=2dX & S,
_‘;‘)._avL:aLX S‘ w’- olw

kel i)

What if | want to f sin® 3x cos 3x dx - 3 (QX—' [3 = ~- C_.

substitute again?

I X
fesae=_e" +C fattx=_Taa— ' A+ C

Integrating with
exponentials

HELPFUL HINT: A — Sl (LL""‘ QXPDMJ/O\-B
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Examples j\in e ¥ dy = -—S N u‘dw fs'e-sxl de = ybe e "‘L‘ a
w=cosX nw=—5x*

—dw= + s\nXdx du=-10xdX ;_SC ol
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e“+C=-0""+C Dty
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