FULL NAME: /( E l( SECTION: Exam 2
MATH 221, Differential Equations Dr. Adam Larios No calculators

Answers without full, proper justification will not receive full credit.

Method of variation of parameters for ay” + by’ + cy = g :

Y2 —gy1 .
Yp = Y1u1 + Youz, Uy = gW’ ik = — W = y1vh — yiy2 = Wronskian

1. (6 points) Write down the form of the general solution to the following equation using the
method of undetermined coefficients. You are not asked to solve for the constants!

y" + 6y + 9y = bet + Te?! sin(3t)
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2. (10 points) Find a particular solution solution to the following equation using the method
of undetermined coefficients. l i
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3. (8 points) Find the general s6lution of the ollowmg equation

Y +y — 2y =2€'.

Note: Be a little careful here!

cLowa(*q/vfs $ie rX4e =370
= en)(r)z 9
/ g \\“\ '9 D W 1
/ \‘ _ N t
= n\\“ Csy e t+c)e

‘K\Vo\ N - N - 1\1050\,\“‘\“ .;L T~ OL‘( ’\\lms .mCl@/

~.

~_ RY-) j w L] D A te
A Gt) + e ) ;}Ate{f Bl e O sy Aet v Aee®:Ae (bt
F 4 '
2 Qavh)e = e % 9 =he S+ At ()= A (44
> 2




9. (12 points) Find the solution of the following IVP. Show all your steps.

y" 4 5y + 6y = 24et, g0} =2, y'(0) = 1T7.
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10. (12 points) Find a particular- ion of the equation: Y +y=

sin(z)’
Hint: If you get a funny integral somewhere, try basic substitution. Also, note that it is easier
to work with cos and sin rather than tan, cot, sec, csc.
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6. (6 points) Show that y; = e’ and y, = te' are linearly independent.
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7. (8 points) Consider the following equation for ¢ > 0: \:'\ . H\J”’P .

q
y' - ?y' + t2y = 0.

By guessing a solution of the form y(t) = sin(rt?) and solving fnd a Non-zero

solution.
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8. (8 points) Suppose y; and ys are two solutions to the equation ay” + by’ + cy = 0. Show
that y = 5y; + 3y2 is also a solution.
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4. (10 points)

(a) Write the function z(t) = e®**3)t in the form a(t) + b(t)i where a(t) and b(t) are real,

and i = /1.
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(b) Suppose the motion of a certain mechanical system is governed by the equation
y' — 4y + 13y = 0.

Does the system have oscillations? Justify your answer using mathematics.
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(¢) Describe what happens to the system as t — oo. Please keep answers very brief and
mathematical. 22
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5. (8 points) Write the letter of the equation next to the graph that best represents a solution
toit. There is no need to /sol\fé equation, just think about how the equation behaves.
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(B) ¢ 4+ 16y = 5cos(3t) |\ e AL
(C) y" + 16y = 3 cos(4t) ‘\{1

(D) ¢ + 16y = —10
(E) ¥ + 16y = de™!
(F)y"+2y +16y =0
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11. (12 points) Consider the equation (for ¢ > 0), given by
ty" +(1-2t)y +(t—-1)y=0

One solution is given by 1 (t) = e'. Find another solution and give the general solution.
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