
MST 205
Fall 2021
Exam #3
11/11/21

T lie’ following rules a pplv

Name (Print):

• If you use a “fundamental theorem” you
must indicate this and explain why the theorem
may be applied.

• Organize your work, in a reasonably neat and
coherent way. in the space pro\ided. Work scat
tered all over the page without a clear ordering
will receive very little credit.

• Short answer questions: Questions labeled as
“Short Answer’’ can he answered by siiiiplv writ
ing an equation or a sentence or appropriat ly
drawing a figure No calculations are necessa rv or
expected for t liesi problems.

• Unless the question is specified as short an
swer, mysterious or unsupported answers
might not receive full credit. Aii incorrect
answer supporte( I In’ siihstaiit iallv cornet ialcu—
lat ions and explaiiat 1OnS might. st ill receive partial
credit.

Problem Points Score

1 20

2 15

3 20

4 20

5 15

6 10

Total: 100

Do not write in the table to tIn right
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1. (20 points) Consider [lie following (liflerential equation:

dy
. 2

— sin(x)y = 0.

(a) (5 points) Short Answer: For this difTerentia equation, check all boxes that apply.

First order order

Linear Nonlinear

D Constant coefficient R(’Non-constant coefficients

RJ Homogeneous Non-homogeneous

(h) (5 points) Show that y = 0 is a soliitioii to this equation.

0

(c) (10 points) Find the genera.1 formula for other sointions to this eqnation.

LJ& t—5i(x)

4 —_!_ =
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2. (15 points) Consider t lie following differential equation:

(/?) 7r—- +.ry=0.(1.1

(a) (5 points) Short Answer: For this differential equation. cheek all boxes that apply.

First order D Second order

Linear D Nonlinear

D Constant coefficient 53’ Non-constant coefficients
Homogeneous fl Non-homogeneous

(b) (10 pOiiits) Find the general forinnia for solutions to this equation.

1

,
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3. (20 points) Consider the following differential equation:

y”(a) + 2y’(r) + 2y(.r) = 0.

(a) (5 polins) Short Answer: For this differential equation. cheek all boxes that app!’.

D First order “Second order

Linear Nonlinear

[4Donstant coefficient Non-constant coefficients

Homogeneous Non-homogeneous -

(b) (10 points) Find t lie general solution to tins eqnatioti.

,YDC,

(c) (5 points) Use your general to solve this differential equation with the following initial
roiidit jOIN

y(0) = 1.
y’(O) = 0.

, /(o)t(e()

e (o’(y’)
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4. (21) points) Consider t lie folhnving (liffelent hi I equation:

in
-. 2r —2.iv L) — 2q11) = b 4e -

(a) (5 points) Short Answer: For this diffi-rential equation. check all boxes that apply.

D First order E’Second order

LiLinear J Nonlinear

Constant coefficient El Non-constant coefficients
El Homogeneous 521 Non-homogeneous

(h) (1.5 points) Find the general solution to this equation.

c1e’ *cLcAe2Yre
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5. (15 points) Consider the following differential equation:

x2y”(a) — 2y(x) 0.

(a) (5 points) Short Answer: For this differential equation, check all boxes that apply.

LI First order 1”econd order

<inear LI on1inear
[] Constant coefficient “Non-constant coefficients
Homogeneous Non-homogeneous

(b) (5 points.) By making a guess of the form q9(a’) = .x: for some power p. derive an equation
for p f-whidi golution-to the above differential gntimtsatiJv. So j-t f- y ;

&i),€.t 4’f#t’1-..-4’AI e1nho-’ /

0

r -2)(p*I)=o
I

(c) (5 points) Solve the above equation in p to deternune two linearly independent solutions
to the above difterentia.l equation.



= f(.r).

(a) (5 points) Short Answer: On the figure. iidicate the location of any fixed poi its ic.
eqnilibrinfll pui its.
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(3. (10 points) Consider the following ci iffeieiitial eqnat toil

where f(.r) is plotted below.

*
f(x)

2

1 I
3
2

x2
2

(i) (5 points) Short Answer: On one axis sketch the solutions nn-es for this (liflelelitial
equation as functions of t inie. Include enough solut ion curves so that they illust rate all
possible qnalitat ivelv different possih)i lities,


