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Question 1[4,4] a) Find the largest interval for which the following
initial value problem has a unique solution{

(x− 2)y′′ + 3y = x
y(0) = 0, y′(0) = 1.

b) Solve the nonhomogeneous differential equation

y′′ − y = 2ex − 2x2 + 5

Question 2 [4,3]. a) If y1 = ex is a solution of the differential equation

y′′ + 3y′ − 4y = x,

then use reduction of order method to obtain its general solution.

b) Determine a homogeneous linear differential equation with constant
coeffi cients having the fundamental set of solutions:

y1 = 7, y2 = 8x, y3 = e
−x cosx, y4 = e

−x sinx, y5 = 5x
2.

Question 3 [5] Find the general solution of the differential equation

xy′′ − 2y′ + 2
x
y = 3x3 + 2x; x > 0.

Question 4 [5] Solve the following linear system of differential equations.{
16x′′ − y = 0
y′′ − 16x = 32t
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