EY

Math 285, Exam #1, Spring 2012

Instructions: Show all work. Use exact answers whenever possible (word problems being the only
exception). Be sure to answer all parts of each question.

1. Consider the differential equation y’ = y(3 —y). Determine the equilibrium (stationary)
points. Label each equilibrium value of the graph below and sketch the direction field. You may
draw the phase plane rather than plotting specific points to obtain the general behaviour.
Determine whether any equilibrium points are asymptotically stable or unstable. (20 points)
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2. Classify the following differential equations as linear or nonlinear, ordinary or partial, and their
order. (3 points each) .

a. c—iiz+sin(t+y)=sint 2_"'0(07#&", MW,W

dt?

b, 22X +422 = pMI 3d pder, Aongar _
c. y'+(sint)y=y? ' /ﬁ"W, &»W?/ gnlimaan

A Upyyy + zuxxyy + Uyyyy = Us



3. Determine if the proposed solution y(t) = 3t + t2 satisfies the differential equation
ty' —y =t2 (8 points)
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4. Determine which method should be used to solve the following equations. Choose from exact,
linear (give the integrating factor), separable, homogeneous (state the degree), Bernoulli (state
n). Do not solve the equations, just determine the method to be used. (5 points each)
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b. y'—7x%y = x2y : st

d. (exsiny+2y)dx—(3x—excosy)dy=0 W‘( M ﬁ . o
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e. sinxdx+cos2ydy =0 W’M



5. Solve the differential equation and find the
condition y(1)=0. (25 points)
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6. Verify that the differential equationy’ = 3yzxyx is homogeneous. Then solve the equation by
that method. (25 points)
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7. A pool contains 40,000 gallons of pure water. A pool cleaner wishes to add chlorine to the
water at the rate of 500 ppm/gallon in water added at 5 gallons/minute. He achieves this by
pumping water out of the pool at the same rate. Assuming that the chlorine is well-mixed in the
pool, write a differential equation that represents the amount of chlorine in the pool in ppm
(parts-per-million) at any given time t. Solve the equation and then determine how long it will
take to get the entire pool to 15 ppm. (25 points)

d+ mflm ra.:(ld)d‘

’49_: %’", S__{)ﬂ — SW. Q
A 5’”7 e YV Ltqooo?&/
A8 2e0 - (2500t Q-
A

S AY I ézwo'* -\-Q3 (L= 2%x107 - A

A8

A= 2¢107

= = (2w ™ At Ao = IS

- asro it C

n |O- leo‘)

& - ,4 aswio ' T
-~ 2+I0
at
_r2sx 0
Q= axwot t Ae
R I

Q= 2x0% -(2x ot)e
- 2v10™ _taseict ~F. 530 F ="lsuot &

_2*,0?‘ B 6/ Ft:_,.. .OOb W




8. Consider the nonlinear differential equation y’ = (1 — t2 — y2)%/2, Find the regions in the ty-
plane where solutions will be certain to be continuous. (10 points)
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9. Determine if the equation (y cos x + 2xe¥) + (sinx + x%e¥ — 1)y’ = 0 is exact. If it is, find
= (15 points)
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