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SOLUTIONS

1) Consider the differential equation for y(x)
y'+5y+6y=0.
1a) Find the general solution to this differential equation.

(6 points)
tryingy(x) = € *yieldsL(y) = € *-(r* +5-r +6) soinorder for € *to be a solution, r must be a root
of the characteristic polynomial

> +5.r+6=(r+3)-(r+2).
Sncetherootsarer = - 3, -2 the general solutionis
Y (X) =c € 3 +ced.

1b) What is the dimension of the solution space above?
(1 point)

Since there are two basis functions, y, = e 3 Y, = e %*for the solution space, the dimension is two.

1c) Use your work in (1a) to solve the initial value problem
y'+5y +6y=0
y(0) =-1
y'(0) =4.
(3 points)
y(x) =c,-€ > ¥+ c, e %
y'(x) =-3- ¢ > X =2 c,e P
atx=0:
-1=c¢;+¢,
4=-3-¢c;—2:C,.
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