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The first two columns are included in the exam.
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Chapter Review Problems

Miscellaneous Problems. One of the difficulties in solving first-
order differential equations is that there are several methods of
solution, cach of which can be used on a certain type of equation,
It may take some time to become proficient in matching solution
methods with equations. The first 24 of the following problems are
presented to give you some practice in identifying the method or
methods applicable to a given equation, The remaining problems
involve certain types of equations that can be solved by specialized
methods, ‘

Ineach of Problems 1 throngh 24, solve the given differential equation,
If an initial condition is given, also find the solution that satisfies it.
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1 —2 Write an exact equation that has the given solution. Then verify that

the equation you have found is exact

1. It has the general solution  x*tany+x° —y* —3x*y*=C.

2. It has a particular solution 2xy —Ilnxy+5y=29.



For each problem, find a differential equation that could be represented with the given slope field.
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The slope field corresponds to an autonomous
equation. Test the slope for (1,0) for example to
decide between B and D

Test for example (1,1) at which the slope is zero.
Only B works.

1 — 8 Find and classify all equilibrium solutions of each equation below.
1. y'=100y-

2. Y=y -4y
3. Y=y -Dy-2r-3)
4,  y'=siny

5. y'=cos(ry/2)
6. y=1-¢
7. Y =0-2y-De™

8. y=yy-1’3-»r-5’
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The slope field corresponds to an autonomous equation. Test the slope for (1,0) for example to decide between B and D
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Test for example (1,1) at which the slope is zero. Only B works.


Answers A-2.1:

. =0 (unstable), y = £10 (asymptotically stable)

. ¥y =0 (asymptotically stable), y = £2 (unstable)

. y=0and y = 2 (asymptotically stable), y = 1 and y = 3 (unstable)

. y=0, 27, +4x, ... (unstable), y = tx, £37, 57, ... (asymptotically stable)
. y==1, %3, 15, ... (all are semistable)

. ¥y =0 (asymptotically stable)

. y=—1/3 (asymptotically stable), y = 1 (unstable)

. y=0 (unstable), y =1 and y = 5 (semistable), y = 3 (asymptotically stable)
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saddle, unstable, two real distinct eigenvalues with opposite signs
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source, unstable, two real distinct eigenvalues both positive
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sink, asymp. stable, two real distinct eigenvalues both negative
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center, stable, complex purely imaginary eigvalues
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spiral sink, asymp. stable, complex eigvalues with negative real parts


{3 a. Draw a dircction ficld and sketch a few trajectories. b2.
b. Express the gencral solution of the given system of equations
in terms of real-valued functions, 13.
¢. Describe the behavior of the solutions as t — 00,
-1 -4
1. x'= X 14.
1 -1
3 -2 4 -3
I f
1. X' = (2 _z)x 5. x (8 _6)x
1 -2
2, x'= X 6. x' = 306 X
3 -4 -1 =2
2 -1
3. x'= X
5 3
, |4 4
4. x = 3 s X
4 4
7. X' = >V x)= ("
T -3/ U
(-3 1
8 x' = X, x(0)=
= (3 ) o=
5 1 2
10. x' = x, x(0) =
<=(3 Wpo= ()
, -2 1 1
11, x' = (__5 4)x, x(0) = (3>
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