Newton’s Cooling Law Experiment
Hot water is in the cup. We will try to
predict the temp. at the end of class.
15* measurement: .
Time=10:22 Temp= \eO°F
2" measurement:
Time=10:4S  Temp= |42 F

Ch. 9: For the final be able to Pell ure Yt ot Fodan
1. Solve separable diff. eq. g
2. Use initial conditions & constants.
3. Set up and do ALL the applied |

problems from homework.

The final is comprehensive (8-9 pages).
lhere will be two pages on ch 9.

Norried about applied problems?
2ay attention today and Monday in
ectures. Know the homework well.
And go thru my review sheets and
ook at old finals.



J.4 Differential Equations Applications  Example:
A population has 500 bacteria at t=0.

1. Law of Natural Growth/Decay: After 3 hrs there are 8000 bacteria.
Assumption: “The rate of growth/decay is Assume the pop. grows at a rate}
oroportlonal to the function value.” proportional to its size.
r;'llP__ kP with P(0) = P, Find B(t). a8 ]
We solve this in general jast time and got gt -
P(t) = Poekt R(cY = Soo = RiKy= quﬁ‘_&
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Example: Example:

The half Ilfebf cesium-137 is 30 years. Bob deposits $2000 into a savings

>uppose we start with a 100-mg sample.

account. The money grows at a rate
=ind m(t).

f‘proportional to its size (i.e. compound

pN dm ¥ | | Linterest). The balance in 4 years is $2100.
dr = K" ~ Find the formula A(t) for the amount in
M) = M, P - his account in t years. )Dert
mlo) zloo = me =00 B ) )= A
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M) =S = 1006e  =S0O

ok \/
g = -4 /L

Ao = 200s =5 P, = 2000

A4) = 2160 2 zo0p et = 2100
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2. Newton’s Law of Cooling: S
Assumption: “The rate of temperature @éﬂﬁv Se : ’i L
change is proportional to the

difference between the temperature
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3. Mixing Problems:

Assume you have a vat of liquid that
1as a substance (a contaminant)
antering at some rate and exiting at
some rate, then

‘The rate of change of the
“ontaminant is equal to the rate at
~vhich the contaminant is coming IN

mninus the rate at which it is gomg
JUT.”
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These problems typically look like:

V' =volume of the vat (liters)
t =time (min)
y(t) = amount in vat (kg)
% = rate (kg/min)
Thus,
dy
— = Rate In — Rate out
dt
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Example: Yt = k3 o+ ANV
Assume a 10 Liter vat contains 2kg of - o

salt initially. A pipe pumps in salt water 9‘4_ g -
'brine) at 5 L/min with a concentration s "
of 3 kg/L of salt. 2.5 1

The vat is well mixed.

The mixture leaves the vat at 5L/min. 53_1 T - = o 4 ()= 2.}
et y(t) = the amount of salt in the LA T ¢ B
/at at time t. ey =L R

1S =4y

(a) Find y(t). | -
(b) Find the limit of y(t) asn —» o0, V3,7 Jy = ek
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Example: . L-l-% 3 S e nzs
Assume a 100 Liter vat contains 5kg of )EB = e O—"”’"lah,/ﬂ -

salt initially. Two pipes (A & B) pump in PRI N

salt water (brine). | - E
Pipe A: Enters at 3L/min with a YIE) = kg of gl in wr
concentration of 4kg/L of salt.

. 0 Ay A
Pipe B: Enters at 5L/min with a Jo =22 T = ?
-oncentration of 2kg/L of salt. |

Y 6y = &
The vat is well mixed. &i‘:L - g — _z—_,?_ v'c o = C 7{
F'he mixture leaves the vat at 8L/min. o8 T
. g — g = AL

_et y(t) = the amount of salt in the 2%~ Z5 4 i,
/at at time t. | —%]V\\ll"gﬁ?‘a\ - &t T T Tl

(c) Find y(t). ) Wler- ) =Tk ic“ Come O
~(d) Find the limit-of y(t).asn — oo. L T e -mx 17 te
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