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Problem 1:

(a) Consider the equation
y'(t) — 8y'(t) + 15y(t) = 0, t > 0.

Find A\, Ay € R, such that y(t) := cie™! and yo(t) := ce*?! | with ¢y, ¢, € R, are
solutions of this equation. Is y; + yo also a solution?

(b) Now let the following Euler differential equation be given:
2 (t) — Ttu' (t) + 15u(t) = 0, t >0,

Solve this equation by using a suitable change of variables to transform it to the
equation from part (a).

Problem 2: (problem from an old exam, 5 points)

(a) Check whether the following ordinary differential equations are exact.

(i) y(@)?+ (Py(t) = 1)y'(t) = 0;
(i) 2ty(t)* + (2y(t) + 2¢%y(t))y'(t) = 0.

(b) Determine a corresponding scalar potential and the general solution for the exact
equation from part (a).

Problem 3: Show that the differential equation
-y +E+t)y =0, t>0,

admits an integrating factor h that depends only on ¢ (i.e. h = h(t)) and determine the
solutions of the equation.
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