MATH 250
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Exam 1

L. Verify that the piecewise-defined function
—22, <0
Y= 9
¢, x>0
is a solution to zy’ — 2y = 0 with interval of validity (—oo, 00). (Take care finding 3" when x = 0.)

2. Find all points (xg, yo) on the xy-plane where the IVP
(32 —4y)y' =y, y(xo) = v,

must have a unique solution.

3. Solve the initial-value problem
dy 1-—2x
dr  y

y(l) = —2.

Put the solution in explicit form and find the largest interval of validity I for the solution.

4. Solve the differential equation

dy 2

= =2?(1+

o = (1+y)

to get the most inclusive one-parameter family of explicit solutions possible. What is the largest

interval of validity for the solutions?

5. Solve the linear IVP

dy y
— ==+4+2z+1 —1) =8.
l - z ,oy(=1)

Write the solution in explicit form with all absolute values eliminated. What is the largest interval
of validity for the solution?

(=)

: Solve the exact equation

1
ye™ — ; + (xezy + %) y' = 0.

Some Integration Formulas:

! dx—sin_1<x>—|—c ! dx—ltan_1<x>+c ! dr = 1sec_1‘x‘+c
[a2 — 22 a ’ a2+x2"  a a ’ w2 —a?2 a a ’

/tanxdx:1n|secz|+c, /cotxdx:1n|sinx|+c, /sec:zrda::1n|secx+t3unm|Jrc7

/csca?dac:—ln|cscx+cotx|+c.



