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1. (i)

 e−t 0 0
0 e2t 0
0 0 e−πt

 ;

(ii)

 e2t te2t 0
0 e2t 0
0 0 e−t

 ;

(iii) e3t

 1 t t2/2
0 1 t
0 0 1

 ;

(iv) 1
2

[
3e4t − e2t −3e4t + 3e2t

e4t − e2t −e4t + 3e2t

]
;

(v) e3t
[
cos(2t) + sen(2t) −2 sen(2t)

sen(2t) cos(2t)− sen(2t)

]
;

(vi) e4t

 t+ 1 −t 0
t 1− t 0
0 0 1

 ;

(vii)

 cos t+ sen t 2 sen t 0
− sen t cos t− sen t 0
sen t cos t− sen t− e−t e−t

 ;

(viii)


eπt 0 0 0√
5teπt eπt 0 0

0 0 et
√
2tet

0 0 0 et

 .

2.

[
1
2
+ c1e

t cos t+ c2e
t sen t

3
2
+ c1e

t sen t− c2et cos t

]
.

3. x(t) = −1, y(t) = −1, z(t) = −1 + 2e
t2

2 .

4. (i) y(t) = c1e
3t + c2e

−t − 1
10

(
sen t+ 2 cos t

)
com c1, c2 ∈ R ;

(ii) y(t) =
(
c1 + c2t+

t3

6

)
et com c1, c2 ∈ R ;

(iii) y(t) = cos(
√
2t)
(
c1e
√
2t/2 + c2e

−
√
2t/2
)
+ sen(

√
2t)
(
c3e
√
2t/2 + c4e

−
√
2t/2
)

+ e2t

102

(
− 4 cos t− sin t

)
+ t com c1, c2, c3, c4 ∈ R ;

1



(iv) y(t) = c1 + c2t+ c3e
2t − 1

8
t2 − 1

12
t3 com c1, c2, c3 ∈ R .

5. (i) y(t) = 5− 5et + 3tet + 2t ; (ii) y(t) = 8− 8et + 4tet + 4t+ t2

2
;

(iii) y(t) = 4− 4et + 2tet + 2t+ t2

2
et .

6. (i)

 1
3

(
3c1e

−t + 3c2e
2t − 10e2t − 5te2t

)
1
3

(
− 3c1e

−t + 6c2e
2t − 10te2t − 10e2t

)  com c1, c2 ∈ R ;

(ii)

[
c1e

2t + c2e
−2t − 8

12
et − 1

4

c1e
2t − 3c2e

−2t − et − 3
4

]
com c1, c2 ∈ R .

7.

 x(t)
y(t)
z(t)

 =

 e
√
2t(t2 + 2t)

e
√
2t(t+ 1)

e−t(t+ 1)

 .

8. y(t) = e−2t

π


0
0

− sen(πt)
1− cos(πt)

 .

9. (a) y(t) = c1e
t + c2te

t + et(t log t− t) com c1, c2 ∈ R ;

(b) y(t) = c1e
−t + c2e

−2t − e−2t sen(et) com c1, c2 ∈ R .

10. y(x) = 3e−2x − (5 + 2 log 2)e−x + (e−x + e−2x) log(1 + ex) .

11. (a) λ = k = 1 (b) y(t) = (2 + log 2)t− 2et−2 − 1− t log t .

12. (c) et

 1 2t 3t+ 2t2

0 1 2t
0 0 1

 .

13.

[
eat cos(bt) −eat sen(bt)
eat sen(bt) eat cos(bt)

]
.

14. (i) 4.56 C; (ii) 0.05 segundos.
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