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3.1: Linear Models

1.} A population of bacteria grows at a rate proportional to the size of the population. If the population

increases six foid in 10 hours, then what is its doubling time?

ez eipma Chrg)

4f - ke
de A

”@ﬁz!‘—a%"ﬁ'

= PPz k€4 c

- Yewt
) @ =~ ﬁ,} e,
L.
The  pop
deshles s

e me

sofom Cor ez
K is
- =e e

w k= P&

A,

e
= CS}’}%’&

ﬁ-;a—sa\ tl\e,. J&ﬂb‘;ﬁg € e,

' .
Z-?& = E?&GL
PR
= L &



2.} The rate at which **C decays in a dead (but once living) object is proportional to the amount of the
"C present. Experimentally we have found the half-life of *“C to be 5730 years.

Carbon taken from a purported relic of the time of Christ contained 4.6x10" atoms of **C per gram.
Carbon extracted from a present day specimen of the same substance contained 5.0x10" atoms of **C
per gram. Compute the approximate age of the relic.
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4.) A large tank is filled with 500 gallons of pure water. Brine containing 2 Ibs/gal of salt is pumped into
the tank at 5 gal/min. The well-mixed solution is pumped out at 10 gal/min. Find the number of Ibs of
 saltinthetank at time £,
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3.} The rate at which an object’s temperature changes is proportional to the difference in temperature
between the object and the ambient (surrounding) temperature.

A cake baked in honor of “The Tip” is removed from an oven at 210F and left to cool in room
temperature which is 70F. After 30 minutes the cake is 140F. In order to for the cake to have the
perfect consistency, it must be eaten at precisely 100F (otherwise it will make its receiver sorry it tasted
such a mediocre pastry). When is the ideal time to eat the cake?
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