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A model for the population P(t) in a suburb of a large city is given by the initial-value problem

2. dP

2~ pr10~t —1077p),  P(0) = 4,000, dP _ P

e ) PO) g@-;a?(ab3
where t is measured in months.
Find the population P of the suburb at time t. JP 4_ l,

=
100 _—
= Vg

o s | 0:0004 5 0.0996¢ 0 P(e” v T

What is the limiting value of the population?

At what time (in months) will the population be equal to one-half of this limiting value? (Round your answer to one decimal place.)

b 4 ~ 55.2| months
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3. Two chemicals A and B are combined to form a chemical C. The rate, or velocity, of the reaction is proportional to the
product of the instantaneous amounts of A and B not converted to chemical C. Initially, there are 40 grams of A and 50
grams of B, and for each gram of B, 2 grams of A is used. It is observed that 25 grams of C is formed in 8 minutes. How
much (in grams) is formed in 16 minutes? (Round your answer to one decimal place.)

- +
X 38.1| grams Le .
A’= #p‘: 9 réws ar cl\-uv-. A l‘-(w\c\.h-wj

What is the limiting amount (in grams) of C after a long time? @

x [ 60| grams w2 t

Latr ¥ =X@®) be o anmt
How much (in grams) of chemicals A and B remains after a long time? (i 9,..,,‘,\ o‘F D,-,.,L.;J- C
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4. Suppose water is leaking from a tank through a circular hole of area A, atits bottom. When water leaks through a hole,

friction and contraction of the stream near the hole reduce the volume of water leaving the tank per second to cAp/ 2gh,
where ¢ (0 < ¢ < 1) is an empirical constant.

A tank in the form of a right-circular cone standing on end, vertex down, is leaking water through a circular hole in its
bottom. (Assume the removed apex of the cone is of negligible height and volume.)

(a) Suppose the tank is 20 feet high and has radius 8 feet and the circular hole has radius 2 inches. The differential
equation governing the height h in feet of water leaking from a tank after t seconds is

dh _ _ 3
dr 6h372
In this model, friction and contraction of the water at the hole are taken into account with ¢ = 0.6, and g is taken to
2 ' =>
be 32 ft/s<. See the figure below. - 'h:L:‘M7 Cuw ——
| g~ .
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circular hole =
I E:A = 20 ——
@ hio) = (_ rpo’) b \F'
= a = a0*= Mo Vo
Solve the initial value problem that assumes the tank is initially full. .
R 2= -=(s00\F) )
= 20 S =
h(e) = (*"””V'-’ - ?) = /o2 ) i
X . 12 — | (= [—"‘_;E‘ 'E(—?'BDO(S")

If the tank is initially full, how long (in minutes) will it take the tank to empty? (Round your answer to two decimal
places.) (Y= 0 25\
ser h ) = (eeoVs - 2L

\:I b 4 -14.31 minutes =% =k = gooVs
it (800&)(—’}() =132 (n)@ v 39‘“&_
t-= v ~Z 858.6501032 == ¢

Suppose the tank has a vd bf 60° and the circular hole has radius 3 inches. Determine {_hg-d-lf.ﬁa:e.n.ﬂa
equation governing the height /i of water. Use ¢ = 0.6 and g = 32 ft/s2. 2\14.3 1 vww
]
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Solve the initial value problem that assumes the height of the water is initially 10 feet.

' — 9\ 2/®
h(t) = 100+ 10 — _l)
% \ /

If the height of the water is initially 10 feet, how long (in minutes) will it take the tank to empty? (Round your ansy
to two decimal places.)

 x minutes
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