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Question 1. Use the existence and uniqueness theorem to find the largest interval of
definition I such that the IVP{

(cotx)y′′+(cosx)y = 4x
y(2) = 0 and y′(2) = 1

has a unique solution.

Question 2. Determine whether the functions f1(x) = ex, f2(x) = sinhx and f3(x) =
coshx are linearly independent or linearly dependent on (−∞,∞).



Question 3. Given that y1 = x, y2 = x2 and y3 = x2 lnx are solutions of the homoge-
neous DE:

x3y′′′−2x2y′′+4xy′−4y = 0 on (0,∞) .

Find the general solution of this DE (justify your answer).

Question 4. The function y1 = x is a solution of x2y′′+ xy′− y = 0 on (0,∞). Use
Reduction of Order method to find the general solution of this DE.


