MATH 126 A/B — 1 Decemher 202S
Double Integrals

1. Warm-up: Standing outside of Buntrock Commons on a snowy day, suppose you measure
the rate (in cm per hour) at which snow is falling every 30 minutes. Here is the data:

Time of Day 12:00 | 12:30 | 1:00 | 1:30 | 2:00 | 2:30 | 3:00
Rate of snowfall (cm per hour) 1 2 3 1 0 2 3

(a) Group chat: How can you estimate the actual number of centimeters of snow that
fell between 12:00 and 12:307

I+ oppears that e rate of snowfall was betweea 1 and 2

Cm per hour -
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‘II\ La"F an Inour.

(b) Group chat: What is a good estimate for the actual number of centimeters of snow

that fell between 12:00 and 3:007 < There is more than
one way to estimate
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2. Now suppose the snow fell at the same rate all throughout Northfield (that is, the rate

does not change based on location). For simplicity, assume that Northfield is a one square
kilometer region (that is, 100,000 x 100,000 cm).

Group chat: What is a good estimate for the actual volume of snow (in cm?) collected in
Northfield? \C(x,y) =y s

< You can measure

[ volume in cm3.
s\ow\\ Volume = (Lf-s m)(losw)(losw)
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3. Now suppose that snow is falling at a rate of 3 cm per hour on the St. Olaf half of Northfield
and at a rate of 2 cm per hour on the Carleton half of Northfield.

Group chat: What is a good estimate for the volume of snowfall in Northfield in 1 hour?
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4. Now suppose the rate at which snow falls is different throughout Northfield. Here is a
contour map of the different rates in a 1 km square region at 12:00:

\3
(O
3¥’_‘
2\’

1 \
(a) Group chat: How can you estimate the volume of snow that fell within this region
between 12:00 and 12:307

o/

IDEA Spli‘" Lo_*"n e x- ano( 7-d:reo+-'ol\s inte smaller P:QC.&S.
This resolts in e xy—rea-'on Leu‘nJ broken vp inb .-¢<-_+m\11es.

ASS\)M& 'F(K, 7) is constant on each.

See  the f\€><'|' F“ﬂef ’{';f' Some Poss;lole/ estimates.

(b) Group chat: Whatever you did in part (a), what could you do to improve your
estimate?

US& sma”@r red‘m\j)csf
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5. Sketch the solid under the graph of f(z,y) = 5 and above the region R = [0,3] X [0,2]. < Ris the set of
Then evaluate the following integral. - \—~—  points (z,y) such

function o i,\l'oarnk x }/ that 0 <z < 3 and
0<y<2
DouBLE INTEGRAL: //5dA
LA
L inteqral with respect
reanon n %c./ j‘b srem
xy—flm\&
‘]C(X/)’) = 5
24 s _ yolome under £lery)
Y dk = abose recimjl& R
R
5 _
! = 3(2)(s) = 3D
> X
[~ | (A 3

6. Sketch the solid under the graph of f(x,y) = 3 — 2 and above the region R = [0, 3] x [0, 2].
Then evaluate the following integral.
/ / (38— 2)dA
R

- 2. olume  vnder  flasy)
£xy) = 3-x jf(g-x) A= phove cegon R :
R

=+ (3)(3)(2)

(
—0

The volume of Hhis "wedoe”
is half the volume of a
box with dimensioas Ax3x2.
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\/\le du‘d!\"" AO H\:S Prouﬁl"\ in  class:

7. Sketch the solid under the graph of f(z,y) = v4 — 22 and above the region R = [—2,2] X
[0,3]. Then evaluate the following integral.

/ Vi —22dA

R

flxry) = W

\/o[ume aﬁ kdl‘p
\[\(\ L{"'X’L dA = cyl.‘ader with radius
R

72 aad he?Jh"’ 3

_ -‘i(n-o_‘)@ - br

We wil Come back +o  His Prolol-o/w on WeJne,sda-y-'

8. Sketch the solid between the graph of f(z,y) = 1 —y and the region R = [0,2] x [—2,2].

Then evaluate the following integral. < Why does this
problem say

“between” instead of
//(1 — y) dA “under”?
R
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