Math 1B, Quiz 12 Solutions Section 203 GSI Carter

1. (4pts) Solve using variation of parameters: y" —y = 7.

The characteristic equation for the homogeneous equation is ¥ —1 = 0. So, let y; = e and yo = e~ 7.
Then we have that
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uje® +use ¥ =0

uhe® —ube " = e?,
Adding these two equations, we obtain 2uje® = e2*, so that u} = £e”. Therefore u; = $e* +¢;. Since
uh = —uje®®, uy = —3e3*. Therefore uy = —¢e 52 + c2. So, the general solution to the differential
equation is

1 1 1
Y =ury1 + ugys = cre” + coe” ¥ + 5621 - 662”” =c1e” +coe T + gezw.
2. (6pts) Solve using any technique: y” + 2xy’ + 2y = 0.
Let y =Y 02 ycpz™. Then y' =Y 7 ne,z" ! and
oo oo
Z n(n — e,z 2% = Z(n+2)(n+1)cn+2x".
n=2 n=0

We also have that 22y’ = > 2nc,2™. So,
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0=y +2zy+2y = Z [(mn+2)(n+ 1)enta + 2ne, + 2¢,] @

n=0

Then for each n > 0,
—2nc,, — 2¢,, —2c,,
Cnt2 = = .
T+ 2)n+1) n+2
k
Then cof, = (_1,3! € and
st (=2)*ar
T k2 - 1) (3)(1)
So, the general solution is
e k 2k e (_2)k$2k+1 ( 2)k 2k+1

= cpe —a?
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