King Saud University, Department of Mathematics
Math 204 (1H30mn), Mid Term Examination 2, S1, 2025-26

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

{ (% — z)y"” + In(z -+ )y +y = cosz
y(-3) =0, ¢¥(-3) =

b) Show that the functions
fil@) = Inz, fa(z) = n(2a), fa(z) = In(3)
are linearly dependent on (0, +00).

Question 2[4,5]
a) Solve the differential equation

y® 1y =" + 1.

b) Find the general of the solution of differential equation
22" + 2y _y=z+1, >0,

where y; = z is the solution of the homogeneous equation.

Question 3 [4,4]
a) Determine a linear differential equ

having the solutions

ation with constant coefficients

& . B AL 2
y; =5, yo = 6™ cos(2z), y3 = ¢ sin(2z), ya = 3T, Y5 = Tz”.

b) Solve the differential equation

-y + 4y = sec(2z),
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