MATH 250
SUMMER 2024 NAME:
Exam 1

1. Find all values of m for which y = 2™ is a solution to z?y” — 7xy’ + 15y = 0.

2. Solve the differential equation y' 4+ 2zy* = 0.

3. Find an explicit solution to the initial-value problem

dy
227 — oy — —1) = —1.
r =y —ay, y(—1)

4. Solve the linear differential equation

22y + x(z +2)y = €.

the substitutiion

5. A Bernoulli equation has the form ¢’ + p(z)y = ¢(x)y", which is linear if n = 0 or n = 1.
If n # 0,1, the equation can be transformed into a linear equation by making
u = y*~". Solve the Bernoulli equation 3’ — y = e*y?.
6. Solve the exact differential equation
(2zy* + siny)dx + (42%y® + 2z cosy)dy = 0.
7. Consider the family F of curves 22 — 2y = c.
(a) Find the differential equation of F.
(b) Find the orthogonal trajectories of F.
8. The differential equation in the initial-value problem
dy
2 3_ .3
Y — =y —x 1) =2
o=yt y()

is homogeneous. Solve the IVP.

Some Integration Formulas:

¥d = qi *1<§)_|_ ;d —lt *1(§>_|_ ;d _ Lt
mx—sm . te 2+ a2 z=_tan )+, R T = o sec

/tanacdar::ln|secac|—l—c7 /cotxdm:1n|sinx|+c, /secxdx:1n|secx+tana:|+c,

/csczd:z::71n|cscx+cotx|+c.
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