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1. (10 points) Solve the initial value problem y” − 4y′ + 5y = 0 with initial condition y(0) = 1
and y′(0) = 4 and draw the phase portrait (in the yy′−plane).



2. (10 points) Consider the system of equations ~x′ = A~x, where A =

 2 1 6
0 2 −1
0 1 2

. Find the

general solution of this system. You can use that one eigenvalue of A is given by λ = 2 + i,

and a corresponding eigenvector is given by ~v =

 1− 6i
i
1

.



3. (10 points) Consider the 2nd order linear differential equation with initial value:{
(t2 + a)y”(t) + ln(t+ 11)y′(t) +

√
(8− t)y(t) = sin(et),

y(1) = 0, y′(1) = 2,

where a 6= −1 is a real parameter.

(a) (2 points) Put this equation in the standard form y′′ + p(t)y′ + q(t)y = g(t).

(b) (4 points) Express the forbidden values for t in the three following cases: if a = −9, if
a = 0 and if a = 4.

(c) (4 points) Write down the largest interval in which a unique solution of the IVP is guar-
anteed to exist in the three different cases: if a = −9, if a = 0 and if a = 4.


