Math 240 - Test 2 Name  key
October 15, 2020 _ Score

Show all work to receive full credit. Supply explanations where necessary.

1. (12 points) Consider the equation (z% + 1)y” — 2zy’ + 2y = 0.

(a) Verify that y;(z) = x and y5(z) = 1 — 2? are solutions.
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(b) Use the Wronskian to show that y1 and y, are linearly independent.
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(c) Use what you’ve learned in parts (a) and (b) to find the solution of the IVP
(@®+1)y" — 220y + 2y =0; y(1) =1, y'(1) = 1.
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. (8 points) Given below are the differential equations or the equations of motion of
some mass-spring systems, Each describes exactly one of the following situations: sim-
ple harmonic motion, underdamped motion, overdamped motion, or critically damped
motion. Match each equation w1th the correspondmg s1tuat10n
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3. (8 points) Find the general solution: 3™ — 2y" +¢" =0
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4. (8 points) Solve the following initial value problem.

2 — 2 +y=0;, y(0)=-1,4(0)=0
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5. (5 points) For z > 0, let y;(z) = In2% and yo(z) = Inz. Compute the Wronskian of y;
and y,. Briefly explain why y(z) = ¢1y1(x) + coy2(z) cannot be the general solution of
a 2nd-order, linear, homogeneous differential equation.
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6. (12 points) Find the general solution: 3" — 5y + 4y = 2¢®
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7. (12 points) A 1-kg mass is attached to a spring with spring constant 16 N/m. The
damping constant for the system is 10 N-sec/m. The mass is moved 1m to the right
of equilibrium (stretching the spring) and pushed to the left at 12m/sec. Find the
equation of motion. Is the system underdamped overdamped, or critically damped‘?

How do you know?
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The following problems make up the take-home portion of the test. These problems
are due October 20, 2020. You must work on your own.

8. (5 points) Consider the following equation:

y" + 4y = z cosx + cos 2z.

Solve the corresponding homogeneous equation. Then find the appropriate form of the
particular solution for the nonhomogeneous equation. Do not solve for the undeter-
mined coefficients.
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9. (10 points) Use variation of parameters to solve the following differential equation.
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10. (10 points) Solve:

l(S”' ats/Jr 53 -6

o 9es 5=0
plart | = 7Y
(e-\) = -
P= £

\é\(ﬂ = QX Cos QX

‘jab‘) =

NTN} aX

—_—

e (Q Cog AX ¥ Cy 3w &x)

y//_2y/+5y:5x+8+xsinx

3(7‘ = X 9w X

Ypa ) = (Ax* D) eorx QC'K«SZX

%,pab‘% <A+ Cx+ D\ oy X
| v (—Ax-%*vc_) aw X

%ga(ﬂ = (_ Ax—\%* A Q> o X

D) sw*.

X (-‘a/\- Cx-

- %\:a'aﬁ;a*\%ha = X sw A

\
*ac\/ - a(A* Q;«*BB
e (Axs D) =
N
(caA- Cx-D) - AL Ax-B C)

Y 5((‘,)(4(‘\3\) = X

(-Ax'-%

oOvVeR

CoNT t\)\A\Ng \,\P TWERE



WA-3C=0O = co9A

"AA MR F3C-3D = O /

’ A
aA+MC = | A+ BA= \ ¥ A= o
' .
“3A +aB-aCc +4Dd = O C= %
ABD AND SURTRALY Rows aé \\ o
gE‘\'
1BxYC-6d =0
YA Y 6/ AD S ®)
\.\
AR- 60 = 5
e +30 = -g
I A f ‘ l}
‘*/ R Sy Lx)==u,5><+g\g Cos X
2 a0b= = N
30%=‘ “5’ ' S \ A\ | N l) X
a3 N - " | N\ . A &5)<"r50 QW
B: 100 - ';;; _ ; - T
— -\\\
J G\irJUZA\.. SOLMWT Lo \S ~—
///// ! \t\)aX < Y\'\'a

i

L -
— ___’__/v—v-"‘"“""""‘ e e Ty



11. (10 points) A 1/2-kg mass is attached to a spring with spring constant 5N/m. The
damping constant for the system is 1N-sec/m. The mass is moved 2m to the left
of equilibrium (compressing the spring) and released from rest. Find the equation of
motion. Write your final result in terms of a single trig function with a phase shift.
Use technology to graph your solution and attach a copy of the graph.
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