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Exercise 1. Determine the order of each of the following differential equations, and state
whether they are linear or nonlinear.

Py dy Py dy
. PP—2 42 4 9y =sint b. (1 —Z 42 = ¢t
A Uop Tl ey =sm (Ity)ge tig ty=e
dly &y d*y dy dy
AT T A Ay d. L 4p?=
“ wrtw T Tty q T =0
e 3 d
e. d_tg + sin(t + y) = sint f. d_t:g + td—?z + (cos?t)y = t*

Exercise 2. Use a computer to draw a direction field for each of the following differential
equations. Based on the direction field, determine the behavior of y as t — oo. If this
behavior depends on the initial value of y at ¢t = 0, describe this dependency.
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Exercise 3. A spherical raindrop evaporates at a rate proportional to its surface area. Write
a differential equation for the volume of the raindrop as a function of time.

Exercise 4. Determine all values of r for which the differential equation 2y” — 4ty’ +4y = 0
has solutions of the form y = ¢" for ¢t > 0.

Exercise 5. Use the chain rule to show that the change of variable x = Int transforms the
differential ti t2d2y+ tdy+b 0,t>0, int d2y+( 1)dy+b 0
ifferential equation t*—= + at— = into —= + (a — 1)— =0.
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