King Saud University, College of Sciences
Mathematical D(,pdrl,m('ni
Mid-Term 2/51/202.'3 Full Mark:25. Time 1H30mn

Question 1[5,4]. a) Find the largest interval about zy = 0 for which
the following initial value problem has a unique solution

{ b (ban z)y = ——}ﬁ
()) =1, y'(0) =

b) Show that the functions: f(z) = =, g(z) = ¢*, h(z) == In(z + 2) are
linearly independent on (-2, c0).

Question 2[4,4]. a) Verify that the function y = e is a solution of
zy" = 2z + 1)y + (z+2)y =0,

then use the reduction of order method to solve the nonhomogeneous equa-
tion

oy’ - 2w+ 1)y + (s +2)y =", z#0.

b) Find the general solution of the differential equation

/” k’- 5 1/ {- - 'l/ ol 0, x> 2
xz -2 € :

Question 3[4,4]. a) Solve the differential equations
4qf' 4y = sinz + cos z.

b) Find the gencral solution of a linear homogeneous differential equation
with a characteristic equation having the roots: 0,0,0,2 -+ 34,2 - 33,1 |
21, 1 — 24, and then obtain the differential equation.
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