MAZO5 Integral Calenlus and Introduction to Differential Equations

Block IT Objectives and Calendar

% Block IT Objectives ‘

Develop oo mathewatical model given information on how something changes i two dimensions.
(a) Articulate the assumptions required for mathenmatical modeliig,
(b) Understand wheu to make an appropriate assumption.

Understand and use 7 and A Notation with more than one independent variable.

Estimate “volinnes™,
(a} Use tabular data fo approximate “volumes” numericaliy.

(b} Use level curves to approximate “volnmes™ numerically.
Understand the definition of an iterated integral and Low to compute them.
{a) Understand how the accunmiation process and the iterated integral are related through
process.
(b) Caleulate an iterated nutegral over a rectangular region.
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(¢} Caleulate an iterated integral over a general region.

(1} Given au iterated integral, reverse the order of integration.

Become familiar with polar coordinates,

(#} Transform an iterated integral in cartesian coordinates to an equivalent iterated integral in polar coordi-

nates,

(b} Understand the meaning of the polar rectangle and how it leads to rdrdd.
Apply iterated integrals (using either cartesian or polar coordinates) to determine:

(a} Volume and average volume.

{by Center of mass,

{e} Population and average population.
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By the end of this bloek of instruction. you should he very comfortable analyzivg problems similar to these:

1o A small vard spriskler distributes water in a cirenlar pattorn of radins 158, 1 supplies water to a deptl of
¢V feet per hour at o distauce of v feet from the sprivkler.

() What is the total amounut of water supplied per bour to the region inside the circle of radins 72 ft contered
at the sprinkler?

{1y) Determine an expression for the average amonnt of water per hour per square foot supplied to the region
iside the cirele of rading R &,
fe) Compute the average amount of water per hour, per square foot, that i supphed to the vard ac the
sprinklers maximum range,
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2. A swimming pool s cirealar with a 40-ff diameter. The depth is constant along east-wost lues and increases

hinearly from 2 ft at the south end to 7 & o the north end. What is the volume of water in the pool?
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MA205 Tutegral Caleulus and Introduction to Differential Leprations

Eleetrie charge is distributed over a cirenlar disk of rading 2 meters so that the charge density at the point
looyd s alr. g) = 2 4+ 47 (measured n coulombs per square meter). Find the toral charge on the disk

3
DR

Iz T . i YA
i Py fi AL
L . e v ¢
e 1\ \\\ = :
:’/ ; 4 S S y'é;
[ ST S [ -
i f\ . b JCA
N, 7 e H { b
. L k) 3 1
P I 2 iy H:é : - J-: H
_ I S : oy
= 1513370 (i vomas

4. Glven the contour plot below of the population demsity of foxes in a reglon estimate the total fox population
i the region. Form upper and lower estinmtes for the population. What is the average population density for
the region?
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lar day.

AMA205 Tntegral Caleulus and Introduction to Differentinl Equations

The contour wap below shows the snowfall in inches that foll on the State of Colorado on a particu
Determine the average amount of snowfall for the state of Colorado, given this map. Estimate the total mnonnt

5.
of snowfall for the state.
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6. A thin disk occupies the region inside the circ }e %+ % = 2 but outside the circle 27 + 97 = 1 in the frst
quadrant. Find the center of mass if the densify at any point is inversely proportional to its distance from the
origin. ‘ A
% £ Wy owgh o ‘ E‘{ ! i{— ‘f:" — i C’L: P
IS T R T g o _— ¥ T -
T, L T - |
LAY LTl @)
— Pl e
ﬂ%;ﬂ,—‘ - r”: "!E"" vy s i; C:}’j’., :/w'%": érf" . i Eﬁ
e (e K _# 7 de ¢ é\ﬂ R L Pl bt b
! \ 0 L el b :
4 i Wt LR é\ [P -
\@’:’Q ~ {;" % / {S\W !; <% d
— Y 5
W < ( A / o y
{\/«‘K % jg’g‘ )t(‘!, f) 5\\&;[7;@5? j

r: heq @g: Tq

. Determine a single iterated integral that would be equivalent to the sum of iterated integrals also provided

below. . -
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