Quiz 2
June 16 2003
Name:

(1) For the following differential equation use the improved Euler method
to estimate y(1) with two steps.
dy

- =2 =2.

soloution:
(There was an error in the first version of the solution which was
corrected thanks to a comment by Kenneth Silkit Kwan.)

flz,y) =22y, 20=0, yo=2, h=05
ur =yo+ f(Zo,y0)h =2+0x0.5 =2,
1 = ort5(F (30, 90) + (@1, u))h = 24 (0-2x0.5x2)(0.5) =205 = 1.5
us = y1 + flz1,y1)h = 1.5 — 1.5 x 0.5 = 0.75
Yo = yl—i—%(f(ml,yl)—i—f(xg,uz))h _ 1.5—|—%(—1.5—2x1x0.75)(0.5) — 1.5-0.75 = 0.75
= y(1) ~0.75

(2) Consider the differential equation % = 22 —5z+4. Analyze 2 —5z+4

and use this to find stable and unstable equilibrium solutions for the
equation and sketch typical solution curves of the equation.



(3) Suppose that a motorboat is moving at 40ft/s, when its motor sud-
denly quits and that after 10s the boat has slowed to 20ft/s. Assume
that the resistance while coasting is proportional to its velocity. How
far will the boat coast in all?

solution:

d
(0) = 40, w(10) = 20, ,md—"; — kv

When & is a constant. If we consider p = k/m then:
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v(0) =40 = C =1n40
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v(10) =20 = In40 — 10p =1n20 = p = T
n2t

=o(t) = 40e™ 10
But all the distance that it travels is:
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