MATH 334, MIDTERM EXAM II, FALL 2020

Name BYU ID

e This is a closed-book exam. Calculators are not allowed. You have 4 hours to work on the exam.

e For Problems 15-18, you must show valid arguments with all necessary steps. Mysterious an-
swers will receive little or no credit.

Problem | Possible points | Earned points
1-13 26
14 5
15 13
16 13
17 13
18 13
Total 83
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Problem 1. (2 points) I acknowledge that I will not use notes, books, calculators, internet sources, or
any assistance from other individuals as I complete this exam. I will complete the exam in one sitting,.
I will not discuss the exam with any other class members until after the exam period is completed.

@&. True
b. False

Problem 2. (2 points) The general solution to the differential equation y” — 5y’ + 4y = e! is of the
form

a. cre b+ coett + Ael
b. ciet + coe*t + Aet
© cae+ coett + Atet

d. cret+ coett + Atet

Problem 3. (2 points) Suppose that a linear, homogeneous ODE with constant coefficients has the
characteristic polynomial (72 4+ 1)(r + 2)2. What is the order of the ODE?

a. 2
b. 3
(© 4
d. 5
Problem 4. (2 points) What is the general solution to the ODE in the previous problem?
a. cie 2 4+ ¢y cost + cgsint
@ cre 2 4 cote™ + c3cost + cysint
c. cre 2 4 cpet cost + caet sint
d. cre7? 4+ cote 2 + c3el cost + cuel sint

Problem 5. (2 points) The Laplace transform of the function 5¢=2 — 3sin(4t) is equal to

5 12
@ s+2 52416

5 3
b 5~ =i
5 3
¢ 52 7 2416
5 12
d 355~ =
Problem 6. (2 points) The inverse Laplace transform of the function ﬁ is equal to
a. sin(2t)
b. sin (%)
c. 2sin(2t)
"3

@ 3 sin(2t)
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Problem 7. (2 points) The ODE

(x2 — 1Dy + (Inx)y” +e *y=1
is sure to have a solution on the interval

a. (—1,1)
b. (—1,0)
© (0,1)
d. [0,1]

Problem 8. (2 points) The Wronskian of the functions ef, 1, cost (in that order) is equal to
a. 0

b. e'(sint + cost)
c. e'(sint — cost)
@ el(cost — sint)

Problem 9. (2 points) The initial value problem

A-2)y"+y =
y(0) =1
y'(0) =1

has a power series solution y = ag + a12 + asz? 4+ azx® + . .. The first four coefficients ag, a1, as, a3 are
@ 1,1, -1/2, -1/6

b. 1, -1, -1,1

c. 1,1,-1/2,1/3

d. 1,1,1/2,1/3

Problem 10. (2 points) The radius of convergence of the power series
2

= k1

is equal to
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Problem 11. (2 points) The function ﬁ can be written as a power series centered at 0. Which of

the following is the correct power series?
5 o (3\k 2k
@ 3 P (3)=

(1)

o
rojot
18

i
I

(3)"a*

o
[V
18

k=0

o (3\k, 2k
k=0

Problem 12. (2 points) A mass m is hanged on a spring with spring coefficient & > 0. Suppose
the damping coefficient is v > 0. Denote by y(t) the displacement of the mass from its equilibrium
position, measured positive in the downward direction, at time ¢. Then y satisfies the equation

a. my" — vy +ky =mg
my” +~vy' +ky =0
c. my" ++y —ky=mg
d. my"+vy —ky=0
Problem 13. (2 points) In case m = 1, v = 3, k = 2, the motion described in the previous problem is

@ Overdamped

b. Underdamped

c. Critically damped
d. Undamped

Problem 14. (5 points) Choose ALL the improper integrals that converge.

o t+1
a. | oy dt

I e~ dt

c. floo 1nTtdt

@ [y tat

I At
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Problem 15. (13 points) Solve the initial value problem
Y’ + 2y =3 +4sin(2t), y(0) =1, y'(0) =1

4= 9%

gﬂ(ua the L\»OW*(.UM H0E & G ‘C[\L(ermd{w“&ﬁt €q. X
V‘+2r=0

whith g r= 0 ad r= <. szu,

ot -1t -
‘SL: C\C + G e :C‘-(-*C,_@ .

Tb {O\l a rq,r{'fov&f Weu{‘llm, wa g‘{ya-f 7'1!@ €7~.(_4/{77"\ cud Two b :F/ne/

" thutd cldwoa o each:

k;ft“’fl‘a(: 3 (() SN L}rl
% e =dr e

‘aa+23( = §osdb () o
We (rob. f,r a Far(wblwfu/(. & (1) 4-@1"’& ]C‘,N.,\_

‘3 = At
Chhtde e fundine eb ()0 A=Y~ As <

T In =

e ok g < pacbile &l 6 @) He o

3
21?

g — Awat 4B wlt









































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































(o ~Zhs2b+ 2Baldt

9 -
91( _ __,4_/-\0.,21,— — 4B smll
lau_,r&af: G-4A.—t4$>cﬂb{- —+ (-46 "4/})”"-27(_
\/\)Q (A»A_u.\-
—qh+t4R=D
{ 4 s ok RS Ks_;
—4f—4h= 4

2k
?: 30—&'31,:_ C{ + Ge —-l-—gt— ‘ Q}b‘—ijﬂ%
2t
3‘: ~2Ge 4+ 4 o2t — caZt
R
|- _ 2
3“’)31 ~ are-g5 =[] — qte=3
3((0):_1 5 "*ZC;/*;/ =] ~» C= ~_/
g
-3 30 F
)Q_Z_CJZ"'A‘:?/



















































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































MATH 334, MIDTERM EXAM II, FALL 2020

Problem 16. (13 points) Find the general solution to the ODE

y// +4y/ +4y — t_2€_2t.
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Problem 17. (13 points) Solve the initial value problem
vy =1 y(0)=0, y'(0) =1, y'(0) =2
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Problem 18. (13 points) Solve the initial value problem
v 3y +2y=f(t), y(0)=y'(0)=0,
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