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1. Solve the initial-value problem

d
=L y(6) = L.

(8 points)



2. Solve the differential equation

d
L

— 22y = 3y".
gy 2ty =3y

(8 points)



3. Solve the initial value problem
(:c2+y2+xy)dx—xydy:0 y(l)=e— 1.

(8 points)



4. Find the general solution of the differential equation
4%y +y =0

for x > 0 if one of the solutions is y; = z'/?In . (8 points)



5. Find the general solution of the differential equation
yl// + 6y// + y/ _ 34y — O

(8 points)



6. Answer TRUE (T) or FALSE (F) only:

(a) - The set of functions {z?, z|z|} on | — oo, oo[ is linearly indepen-
dent. (2 points)

(b)

- An initial-value problem

W _ fe,y), ylzo) = w0

dx
has a unique solution if f(z,y) and f,(x,y) are continuous in the zy—plane.
(2 points)

(c) - A set {y1,y2} of solutions of ¥ + ¢’ +y = 0 on | — 00, 00] is
linearly independent if and only if the Wronskian W (y;,y2) is nonzero at
some x €] — 00, 00]. (2 points)

(d) - The initial-value problem
(¢ + 1)y" + 2y’ +y=0y(0) = y'(0) =0
has the unique solution y = 0 on | — 0o, co|. (2 points)
(e) —— The differential equation
(cosz sinz — xy?)dz +y(1 —2%) =0

is exact. (2 points)



