Math 320 Exam 1 : 2

1. Solve the following DEs:
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2. [12 points] The time rate of change of an anteater population P is proportional to
1/P2. There are 1 trillion anteaters initially (this is not an anteater population to
 be trifled with) and 4 trillion after seven months. How many trillions will there be
after 11 months (you may leave your answer unsimplified)? What happens in the
~ long run?
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3. Consider the initial value problem

dy : .

(a) [10 points] Does there exist a unique solution in some interval containing z = 17
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(b) [8 points|Does there exist a unique solution on the interval ( ), that is,
defined for all z? [Hint: one such solution is

y(x):{o if <0

22 ifz>0.

Can you find another? If so, be sure to verify that it’s a solution.]
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4. [12 points] For
' dzx

dt
classify all equilibrium solutions and sketch roughly a slope field and some.solution
curves. Then determine from your sketch the asymptotic behavior (as ¢t — o) for
the solution with z(0) = 2.

M

=va:2(9 - z?)

IS are  1ots  of xbﬁﬁ X%)

X=0, X= 23

C}’\ ‘ — ./3 + O + 3 —
Wm \“3@7’“\ —— { +
élur,-z %Cl() .
vy ooy v vy
] /’,7_L’,-—-,;,———;;"1";‘—1-'~
5 e i
o ——— roll 2 &L L
] s - - 7 -~ rd ~
/ / /I / Vi /7 7 /
3 == _ o R A Y .
XLO)’ZI s L3 e 2 L 2 -~
- TN | w >~ N~ O
! R T VR W U
I | ! | A !

Soln with xlo)=2 A fprow s %%’67 oln 3
as £ —> no



Math 320 Exam 1

5. (a) [10 points] Use Euler’s method to approximate y(0.2), where y is the solution

to the initial value problem 3’ =1 + ﬁy_’ y(0) = 1. Use step size 0.1.
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(b) [3 points] Suppose now that y is the solution to the initial value problem
= 2, y(0) = 5. Consider using Euler’s method with step size 0.1 and 0.0001
to approximate y(1) (but don’t actually carry out these approximations). Cir-

cle the statement that’s true:
i. Euler’s method with step size 0.1 gives you a better approximation to y(1).
ii. Euler’s method with step size 0.0001 gives you a better approximation to

y(1). |
uler’s method with either step size gives you the same quality approxi-
mation to y(1). v
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6. [15 points] Let A= | 2 1 |, B= ,and C = AB.
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Find all solutions to the system of equations corresponding to the matrix equation

Cr=b.
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