LACC Math275, Su24, R. Erickson Test 1 Name K & Y

Following the HW guidelines, show or explain ALL work for full credit. All problems are
~ 10 pts each unless otherwise noted. Thi ' .
' The LAST PAGES contain useful information.

Use the notation/symbols that we use in class or the text.

dZy 2 dy+9 — O
1.{[1.1 Intro] (10 pts) (a) Consider the —3—0.1(1—-y) - +%
differential equation and answer the dx
questions below:

(1) @- PDE (circle one) (ii) Order: oL

(iii) Independent variable: % Dependent variable: ___?;J
(iv) Linear o(circle one)

(b) Verify that the solution given below satisfies the ODE shown:

Solution:  x+y+eXY =0 (wal re T 7(-,/-—»«.,.:]& answe— So '/y:j / :
JJ. n

(van der Pol’s equation, triode vacuum tube)

Equation: (1 +xe"y)£ +(1 g yexy)= 0
dx

dy +dy+ € 3 (dlx9)\ - o
dx —d{ ch)

i e 3'+-€Xj(jf-?(:1') =0
Cj ]
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[1-3 Models] (10 pts) The ODE for free-fall is given with its solution below.
Letm =100 kg, g = 9.8 m/sec?, b = 5 kg/sec, and v(0) = 10 m/sec. Find the
terminal velocity, v(t), ast becomes very large. Explain your answer.

Saln
mg mg e—brm
mi—?=mg—bv, v(0) = vy. g = +(v0— b) /
i 7 O
gO[%’h{v\ ) V(ﬁ') = t‘%i 1 (VM
e R N i — ‘ =
Qu&) s M s 5= =
b
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G\Q/{‘ &Hﬁacb\ : O’MﬂMM \rf/aocr’/y '3 who

nst "Yﬁ,ui\r‘:,\zq Vo dots et C[’W
solu b b %’r = 0
o Thuw Hoo 0DE 1Y
0 = wng-bv
v -—ﬁ—j

Page 2 of 7



LACC Math275, Su24, R. Erickson Test 1 Name K (,5 Y

@[2'1 Slope-Fields] (10 pts) Build a direction field plot for the autonomous first order

ODE by locating the equilibrium solutions: y’ = (y?- 1) (y - 2)* Classify the
equilibrium solutions as stable, unstable or quasi-stable (aka semi-stable). Show all
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E[ZZ Separable] (10 pts) Use separation of variables to solve:

gdg = (re-sldx
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B[ZS Lin 1st Order] (10 pts) Use an integrating factor to solve the ODE:

dy 2 ’

u(x) = el P dx ( Zx-—;y = x“COS X
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E[224 Exact] (10 pts) (a) Verify the given ODE is exact. (b) Solve the exact equation
showing the build up of ¢(x, y).

(ny—seczx)dx+£i/4i/\2ydy =0
al

[CE X qtq" - tdn (xﬂ -




