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1. (25 points) Find the general solution of the equation
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y=0,x>0,

where « is a real number. (Hint: y = 2 is a solution. Use the method
of reduction of order.)

2. Assume that y(t), v/(¢), and y”’(t) are continuous on [0, c0), y(0) = 0,
and y(t) > 0.

(a) (9 points) Show that y(t) =0 on [0,00) if ¢/ <.

(b) (8 points) Show that y(t) = 0 on [0,00) if ' < y*

(¢) (8 points) Is it true that y(¢) = 0 on [0,00) if ¢ < y and y'(0) = 07

3. (25 points) Find the general solution of the linear system

( 11 4 ) )+ ( et cug(‘zt) )

4. Suppose y(t) and z(t) satisfy the equations

v =y(1-9),u(0) =28 =2(1- 2),2(0) =2
Show that
(a) (15 points) 0 < y(t) < 5, lime y(t) = 5, and lim,,_ y(t) = 0.

(b) (10 points) z(t) < y(t) for -1






