Chapter-03-solns.notebook October 12, 2024

Air containing 0.04% carbon dioxide is pumped into a room whose volume is 4,000 ft. The air is pumped in at a rate of
2,000 ft3/min, and the circulated air is then pumped out at the same rate. If there is an initial concentration of 0.4%
carbon dioxide, determine the subsequent amount A(t), in ft3, in the room at time t.
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What is the percent concentration of carbon dioxide at 10 minutes? (Round your answer to three decimal places.)
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What is the steady-state, or equilibrium, percent concentration of carbon dioxide?

The steady-state concentration is the concentration of the incoming air, which is 0.04$
I just forgot the term used for the term that vanishes as t approaches infinity. Transitory?

Ephemeral? Fleeting? Whatever it's called, the decaying exponential term becomes
vanishingly small for large values of .



Chapter-03-solns.notebook October 12, 2024

@ A motorboat starts at the origin and moves to the right along the x-axis, pulling a waterskier along a
curve called a tractrix. See the figure, below:

(,la (0. a) K
(1) N P, )

waterskier

)\ . -‘
(e

W.e JJ/":NJ! +o moaL,o (cluunn"v\ nclags.
E;:Jh“,e7’ "‘me = - SIOPJ o‘r "}1\, ,0:.4 L:url-\ CX,(j) + é°a+-

é—_ ~t O = - 2 IS sen V.)-E,/ s.+, 7(6)-‘—8.

ol¥ \ atyv
ﬂ.‘, :1‘/"\ lz QPM'\LQI.'

> )% [
\j

ﬁ Snggess o Brng b

a ;\7 1. wte =7
Ci 7
" -aswd (""‘) "“_"l")';""wSéJQ

—gu&e% . Now, Y

- 0db
1 :'guieﬂws tﬁ_gdé -2 S&sce_g:n 9)49

_ 3g e;gs_':gaé =2y e
-_e\ =

|

|

|

|

|

|
¢
X

X

motorboat




Chapter-03-solns.notebook October 12, 2024

- (A #'714".11
yta + ?ba) \"—CL\ .Z/-{'—



Chapter-03-solns.notebook October 12, 2024

Chapter 3 Written Work #3
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According to Stefan's law of radiation the absolute temperature T of a body cooling in a medium at constant absolute
temperature T _ is given by
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where k is a constant. Stefan's law can be used over a greater temperature range than Newton's law of cooling.

(a) Solve the differential equation.
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Just use the technology. We'll get plenty of opportunities to do messy partial fractions in a 300-
or 400-level math course, if we ever go that far.
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I bet there are 2 or 3 errors messing it all up!

This is a great candidate for Maple:
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