
Answers for HW 14

1.
λ2 − 13λ + 42 = (λ− 6)(λ− 7),

so solutions should bey(x) = pe6x + qe7x.

2.

λ1,2 =
−7±

√
72 − 4× 3
2

,

So solutions should bey(x) = pe
−7+

√
37

2 x + qe
−7−

√
37

2 x.

3.

λ1,2 =
3±

√
32 − 4× 8

2
,

So we get solutionsy(x) = pe
3
2 x cos

√
23x + qe

3
2 x sin

√
23x.

4.
λ1,2 = ±2

√
3,

soy(x) = pe2
√

3x + qe−2
√

3x.
5.

λ1,2 = ±2
√

3i,

soy(x) = p cos 2
√

3x + q sin 2
√

3.
6.

λ1,2 =
3
2
,

soy(x) = pe
3
2 x + qxe

3
2 x.

7.

λ1,2 = 0 and − 3
2
,

soy(x) = pe0x + qe−
3
2 x = p + qe−

3
2 x.

8.
λ1,2 = 6 and − 5,

soy(x) = pe6x + qe−5x.
9.

λ1,2 = 2,

soy(x) = pe2x + qxe2x.
10.

λ1,2 =
2±

√
22 − 4× 5
2× 5

=
1± 2i

5
,

soy(x) = pe
1
5 x cos 2

5x + qe
1
5 x sin 2

5x.
11.

λ1,2 = 2 and 3,

1



soy(x) = pe2x + qe3x and y′ = 2pe2x + 3qe3x.
The initial values mean

p + q = 1 and 2p + 3q = 1, i.e.

p = 2 and q = −1. Then just plug in those numbers in general solutions above.

12.
λ1,2 = −1,

soy(x) = pe−x + qxe−x and y′ = −pe−x − qxe−x + qe−x.
The initial values mean

pe−2 + 2qe−x = 1 and − pe−2 − 2qe−2 + qe−2 = 2, i.e.

p = −5e2 and q = 3e2. Then plug in these numbers.

13.

λ1,2 = ± i

2
,

soy(x) = p cos x
2 + q sin x

2 and y′ = − 1
2p sin x

2 + 1
2q cos x

2 .
The initial values mean

q = 1 and − 1
2
p = −1, i.e.

p = 2 and q = 1. Then plug in these numbers.

14.

λ1,2 =
2±

√
4− 8

2
= 1± i,

soy(x) = pex cos x+qex sinx and y′ = pex cos x−pex sinx+qex sinx+qex cos x.
The initial values mean

p = −1 and p + q = −1, i.e.

p = −1 and q = 0. Then plug in these numbers.

15.
λ1,2 = −2,

soy(x) = pe−2x + qxe−2x and y′ = −2pe−2x + qe−2x − 2qxe−2x.
The initial values mean

pe2 − qe2 = 2 and − 2pe2 + q2 + 2qe2 = 1, i.e.

p = 7e−2 and q = 5e−2. Then plug in these numbers.

16.

λ1,2 =
2±

√
4− 20
2

= 1± 2i,

2



soy(x) = pex cos 2x + qex sin 2x and y′ = pex cos 2x− 2pex sin 2x + qex sin 2x +
2qex cos 2x.
The initial values mean

−pe
π
2 = 0 and − pe

π
2 − 2qe

π
2 = 2, i.e.

p = 0 and q = −e−
π
2 . Then plug in these numbers.
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