
Math 125D 1/31/24
Chapters 6. 5 & 7 . 1



DFEP #6 Solution:

Let’s imagine cutting the soup into horizontal cross sections (it’s a very thick soup, I
guess): how much work does it take to bring each cross section to the top?

Say y = 0 is the bottom of the pot and y = 0.25 is the top of the pot. (We’re
working in meters.) At a depth of y meters from the top, we get a slice with area
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= ⇡(.252 � y2) (hint: to see this, use the Pythagorean theorem).

So the mass at that height is ⇡(.252 � y2)(1500)�y, and the work required is 9.8 ·
1500⇡(.252 � y2)y�y.

So the total work required is
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DFEP #7: Wednesday, Janury 31st.

Determine the average value of the function f(x) = e2x(x2 � 5x + 3) on the interval
[0, 2].
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CharitiAverage Value of a function
X nex=ba

How do we find the
agage off on the interval [2,b]

Idea : Split [a, b] into n pieces, then average values of random pis in those pieces.n

Averager(f(x2)+ ... f(x
,
4)
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n i= 1
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Or : Imagine you draw ((xdx as an area

,
then melt it .
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Next Few

chapters :

LOTS of new

integrationEricmige
3 I

Derirrule Integration
-

rule
Chain rule
-> u- substitution:Integration by Paris Fodusrule IBP

Say f(x) and O(X) are anxiderratives of f(x) and g(x) .
New names :

Product rule : **(f(x) f(x)) = f(x)-(x) + F(x)g(x) F(x) = u
f(x)dx= du

Equivalently : f(x)W(x) = (f(x)0(x)dx + (f(x)g(x)dx S(x) = v

↓

-Gra-judged,****Tegration by
parts

-
-> Chopefully This is easier

solve for this Than Sudv)



Judv=ur-Gudn. Hopy ibecomes simpler
Process : -
① Split your integral into "n" and "du" parts. A and for du becomes simpler

when integrated .
② find du (by differentiating a) and v (by integrating du) ·
③ Apply IBP. Solve the result . uV Judu

- -

E Compute [xcos(x)dx = xsix- [sxdx-+
↳

u
=

X v = SinX

↓ ↑ Very common to les powers of x be u)
du = dx du= cosX dx



Ex Find S arcsinX dx &

- xarcsinx+) ex = xarcsinx +).8-

U du

u = arcsinX V
= X ⑱ = 1 - x2 =xarcsinx+2 + C

↓ ↑ I

dx du = dx d = -2xdxdu
#x +Fx+

Note : This same idea also works for Sixd and Sexdx
un du

u du

Ex find Gedx = xe -Yedx = 2e-e-(eY] GenerU dx

v
=e

uI
Y

↑

&x ↑du= e
du= dX

When using
IBP on

a det int
,
evaluate ur at bounds



Ex find S'sinxe"dx= sinxe"]'-S'cosxe" dxA

n-
8 du 8 8
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X

u inX v = e

du=cosxdx du= dx

-side - xd
U

X

u
= cOSX v= e

du=-sinxdx dr =edx

-sindDe-ecosx]! - S'sinxedx
westarted with

STo be continued)


