Math 1B, Prof Zworski
Section 17.1

1: " — 6y’ + 8y = 0. The auxiliary equation is 72 — 6r + 8 = 0. The roots are
r = 2,4. Hence the general solution is

y(x) = 162 + cpe’®

2: 3" — 4y’ + 8y = 0. The auxiliary equation is 72 — 4r + 8 = 0. The roots are
r = (4++/—16)/2 = 2 &+ 2i. Hence the general solution is

Zm(

y(x) = e*"(c1 cos 2x + ¢4 8in 2x)

6: 3y’ — 5y = 0. The auxiliary equation is 372 — 5r = 0. The roots are
r = 0,5/3. Hence the general solution is
Y(@) = e + xS

9: 4y” +v' = 0. The auxiliary equation is 472 +r = 0. The roots are r = 0, —4.
Hence the general solution is

ylx) =c1 + coe 4

17: 2y" + 5y’ + 3y = 0. The auxiliary equation is 2r? + 57 + 3 = 0. The roots
are r = —1,—3/2. Hence the general solution is
y(z) = cre™" + cge3/?

So y(x) = —cre™® — (3/2)cze3%/2. Plugging in the initial conditions y(0) =
3,y'(0) = —4, we get the equations

c1+c=3 ; —c1 — (3/2)cg = —4

The solution is ¢; = 1, ¢ = 2. The solution to our initial value problem is
y(z) = e™% 4 2e73%/2,

19: 4y” — 4y’ +y = 0. The auxiliary equation is 4r? — 4r + 1 = 0. The roots
are r = 1/2,1/2. Hence the general solution is

y(z) = c1e/? + cou e/?

So ' (x) = c1e™/? + coe®/? 4 (co/2)x e®/?. Plugging in the initial conditions
y(0) =1

0 ,y'(0) = —1.5, we get the equations
cp=1 ; c1+c=-1.5
The solution is ¢y = 1, ¢a = —2.5. The solution to our initial value problem is

thus y(z) = e*/? — 2.5z /2,



