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P~ Separating the variables in Eq. (32) and solving for v'(z), we find that
‘ V(1) = ct'?;
then
v(t) = S 4 k.
It follows that )
. y="3e? 4 o, ' (33
where ¢ and k are arbitrary constants. The second term on the right side of Eq. (33) is a
multiple of y1(¢) and can be dropped, but the first term provides a new independent solution,
Neglecting the arbitrary multiplicative constant, we have ya2it) = 1172,
P ROBLEMS In each of Problems 1 through 10 find the general solution of the given differentiai equation.
Ly -2+y=0 2. 46y +y=0
: 3. 4y”—4y’—3y=0 4. 4y1.'+12y;+9y=0
&/D 5 -2y + 10y =0 6.y —6y +9 =0
_ 7. 4y 417y +4y =0 8. 16)" + 24y +9y =0
S (]h ?) 6 9. 25y —20y' +4y =0 10, 2" +2y' +y =0
C On ' In each of Problems 11 through 14 solve the given initial value problem. Sketch the graph of

the solution and describe its behavior for increasing r.
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B SOy B2y =0,  yO)=-1, y©) =2
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- Consider the initial value problem

W =12y +4y=0, yO)=2, YO =-1
Y'=6/+9% =0, y0)=0, y©=2

Y44 +4y=0, y-1)=2, y-=1

YH12Y+9% =0, yO=1, y©0 =-4.
(a) Solve the initial value problem and plot its solution for 0 < ¢ < 5.
(b} Determine where the solution has the value zero.
{c) Determine the coardinates (¥, yo) of the minimum point.

(d) Change the second initial condition to ¥(0) = b and find the solution as a function
of b. Then find the critical value of b that separates solutions that always remain positive
from those that eventuaily become negative.

Consider the following modification of the initial value problem in Example 2:
Y =¥ +025y =0, =2, y»H=h.

Find the solution as a function of b and then determine the critical value of b that separates
solutions that grow positively from those that eventually grow negatively.

Y'Y +y=0, yO=1, yO=2.

(a) Solve the iitial value problem and plot the solution.
(b} Determine the coordinates (¢u, ym) of the maximum point.

(¢) Change the second initial condition to ¥'(®) = b > 0 and find the solution as a function
of b.




