ASN 1
Math 251 - Differential Equations Due Tue Jan 20 2015

1. For each of the following differential equations, state (i) the order and (ii) whether the equation is
linear or non linear:
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dy  y(2—3x)
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(c) d_)t( = k(4 — x)(1 — x) where k is a constant.

2
+ 9x = 2 cos (3t)
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(d) XW+&+Xy_O

2. Determine whether the given function is a solution to the given differential equation:

d?y

(a) y =sin(x) + X2, W+y:x2+2
d*0 do
_ 5.3 2 _ 2
(b) 6 =2e% — e*, F_GE+30__2et
Py L d’y  dy
3. Determine all values of m for which ¢(x) = €™ is a solution to ey + 3@ + 2& = 0.
d? d

4. Determine all values of m for which ¢(x) = x™ is a solution to X2d_x)2/ — xd—i — 5y =0.

5. Show that ¢(x) = cie* + ;e >* is a solution to

d’y dy
—_— — — 2 p—
dx? + dx y=0

Determine ¢; and o, if

(a) y(0) =2and y'(0) =1
(b) y(1) =1and y'(1) =0

6. Textbook exercise 1.3.10

7. For the autonomous differential equation
dy  ye’ =9y
dx ey
(a) Find the critical points.
(b) Sketch the one-dimensional phase portrait.

(c) Classify the critical points as asymptotically stable, unstable, or semi-stable.

posted Tue Jan 13 2015 p. Lof 1



