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Question 1[4,4] a) I'ind the largest interval for which the following

initial value problem has a unique solution

{ V16 — 22y” +y' In(z + 1) +ycosz = gV

y(0) =2, ¥'(0) = 0.

b) Find a linear differential equation with constant coefficients whose
fundamental set of solutions consists of

e ze ®, e®cos2z, e”sin2z.

Question 2 [4,3]. a) Verify that y; = z+1 is a solution of the differential
equation

(1-2z—2z%y" +2z+1)y —2y=0, for |z+1]| < V2
and then obtain its general solution.

b) Determine either the functions

fi(z) =cos2z, fa(x) =3, fa(z) = 003215,

are linearly independent or linearly dependent on (—o0, c0).
Question 3 [5] Find the general solution of the differential equation

z*y" — 2zy = 61nr, z > 0.

Question 4 [5] Solve the following linear system of differential equations.

T —z=y—e
/ such that z(0) = y(0) = 1.

Yy=-z—-y+¢e



