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1.) [20 points] Find the general solution of the differential equation

2y′ + 2(cos x)y = sin 2x.

2.) [15+15 points] Find the solution of the differential equation

2xy − (x2 + y2)y′ = 0

passing through the point (2, 1)
(a) By looking for an integration factor,
(b) By solving as an homogeneous equation.

3.) [25 points] Find the general solution of the differential equation

2y(iv) + 6y′′′ + 5y′′ = x− 1 + 3e2x + 4 cos x.

4.) [25 points] Determine the singular points of the differential equation

(1− x2)y′′ − 2xy′ + 2y = 0,

and classify them. Find one solution of the equation near x = 0 by the method of
series. Obtain the second linearly independent solution by reduction of order.














