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King Saud University, Mid-Term 2/51/2011
College of Sciences Full Mark:40. Time 1H30mn
Mathematical Department. 13/12/2012

Question 1[6,6]. Given the initial value problem

(=1 —2y +y=1 (*
y(2) =0, y(2) =1 )

a) Find the largest interval for which the initial value problem (*) has a
unique solution.

b) If y; = e” is a solution for the homogeneous equation (z —1)y" — vy’ +
y = 0. then by using the method of reduction of order find its second solution

2.

Question 2[6,6]. a) The motion of a spring-mass system is discribed by

d*y

dt?
where y is the displacement and ¢ is time. Determine the solution satisfying
y(0) =1, and y'(0) = 8.

+ 16y = 0,

b) By using the undetermined coefficients method, give only the form of
the particular solution y, of the differential equation

Y — 3y + 3y —y=8— 2+ 2%,

Y Y T

Question 3[7]. Solve the nonhomogeneous differential equation

l.?.y// _ :1«!/ + U = 2,1" £r> 0

Question 4[9]. Solve the following linear system of differential equations

dy" —4x =1
T —y =t
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