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Each DE in Problems 1-14 is homogeneous.

In Problems 1-10 solve the given differential equation by using an
appropriate substitution.

1.(x—y)dx+xdy=0 2. (x+y)de+xdyv=0
. xdx+(yv—2x)dy=0 4. ydx = 2(x + y)dy
5.0 +yx)dx —x*dy =10 6. (V+w)de +x2dv=0
dy y—x
1. —=-
dx y+x
dy x+ 3y
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In Problems 5-10 use a numerical solver and Euler’s method to ob-
tain a four-decimal approximation of the indicated value. First use
h = 0.1 and then use h = 0.05.

.
9.y =xy*—== ¥1)=1; yL5)
x

Use my spreadsheet template to work this one.
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Section 3.1 - Linear Models
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13. Archaeologists used pieces of burned wood, or charcoal, found
at the site to date prehistoric paintings and drawings on walls
and ceilings of a cave in Lascaux, France. See Figure 3.1.12.
Use the information on page 87 to determine the approximate
age of a piece of burned wood, if it was found that 85.5% of the
C-14 found in living trees of the same type had decayed.

1 Archive/Caves of Lascaux, Dordogne,

painting showing a horse and a cow,
e/Bridgeman Images

oo -

17000 BC {cave painting)/Prehistoric/Didier

Lena
Fran

Roc

Figure 3.1.12 Cave wall painting in Problem 13
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Example 4 - Newton's Law of Cooling.

"The rate of cooling is proportional to the difference betweeen the temperature of the cake
and the room temperature."
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Example 5 - Brine Mixtures
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Series Circuits - Moar Linear ODEs.

E ) Gy 509

September 24, 2024

Kirchhoff’s second law states that the sum of the voltage drop across the inductor
(L(di/dt)) and the voltage drop across the resistor (iR) is the same as the impressed

voltage (E()) on the circuit. See Figure 3.1.9.

E) Fis 3,10

The voltage drop across a capacitor with capacitance C is given by ¢(7)/C, where
q is the charge on the capacitor. Hence, for the series circuit shown in Figure 3.1.10,

Kirchhoff’s second law gives
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31. A 30-volt electromotive force is applied to an LR-series circuit in
which the inductance is 0.1 henry and the resistance is 50 ohms.
Find the current i(r) if i#((0) = (). Determine the current as t — =,

d ,
0"3—-\%—' + 8, =30

dt
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Kirchhoff’s second law states that the sum of the voltage drop across the inductor
(L(di/dr)) and the voltage drop across the resistor (iR) is the same as the impressed
voltage (E(r)) on the circuit. See Figure 3.1.9.
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