MATH 334, MIDTERM EXAM II, FALL 2021

INSTRUCTOR: TUAN PHAM

Name Section # (Sec. 2: 11-12PM, Sec. 3: 12-1PM)

Instructions:

e This is a closed-book exam, 2 hours long. Non-graphing calculators are allowed.

e For Problems 13, 14, 15, you must solve the ODE using the specified methods. Make sure to
show all necessary steps. Mysterious answers will receive little or no credit.

e Some formulae are provided on the next page.

e Do not discuss the exam with anyone before the exam window is closed (Nov 10-12).

Problem | Possible points | Earned points

1-12 24
13 10
14 10
15 10

Total 54
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f(t) = L7HF(s)}

F(s) = L{f(1)}

1 :
pat L
t", n a positive integer S,ﬁ!l
sin(at) ﬁ
cos(at) P
sinh(at) T
cosh(at) =2
e sin(bt) m
e cos(bt) 0 T?
t"e™ . n a positive integer #
walt) = 0 if t<eg, e—;s
1 if t>e¢
uelt)(t— ) e~ F(s)
£ (1) F(s—0)
f(et) F(3)
A0 $"F(s) = "1 f(0) = ... = ["D(0)

e Variation of parameter: y” + py' + qy = ¢,

e Some power series:

In(l+z) =

sinx =

cosr =

Y = wy1 + uay2,

zk

k!’

(~1)FHE

uhy = —y2g/W, uy =1y19/W.
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Problem 1. (2 points) Which of the following is the best choice for the form of the particular solution
when using the Method of Undetermined Coefficients to solve the differential equation

2y//_y/_y — tet
Here, “best” means that all terms required by this method are included and no extra terms are included.

A.  Ate! + Be!
Ate! + Bte!
C. Ate

D. At3et

Problem 2. (2 points) Consider a mass-spring system with m = 1, v = 3, k = 2 with external force
F(t) = sint. The transient part of the solution is of the form

cle*t + ch*Qt

B. Acost+ Bsint
C. cie t+c9e 2 + Acost + Bsint
D. ciet 4 cpe 2t + At cost + Btsint

Problem 3. (2 points) Consider a mass-spring system with external force F'(t) = cost. Then, regard-
less of the initial conditions of the system, the vibration of the mass is always periodic.

A. True

False

Problem 4. (2 points) An ODE with characteristic polynomial (7 +1)2(r? 4 1) has a general solution

A. cle_ —i—chost—i-03sint
B. cie7t + cote™t + czetcost + cae”
@cle +02t€ + c3cost+ cysint
D. cite ! + cycost + c3sint

tsint

Problem 5. (2 points) Which of the following functions is NOT a solution of
/I/ /
+2y —y —2y=0

A, el 427t

B. 2¢t—e 2
C. 3¢t
@ et + %t

Problem 6. (2 points) The differential equation
(> 4+ Dy + (Inz)y” + (V1+z)y =1

is sure to have a solution on the interval

A. R

B. (0,1)
C. (-1 )
(0,00
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Problem 7. (2 points) Which of the following power series represents the function % ?
—23°%0 , 3kah
B. 2220:0(*3)%’C
C. —23°%, (%)k o
D. —237%, (_%)k z*

Problem 8. (2 points) The initial value problem
ey +xy==z, y(0)=-1, y(0)=1

has a power series solution y = ag + a1z + asz? + asz> + ... The coefficients a3 is equal to

A, —1/3
B. 1/6
© 1/3
D. 0
Problem 9. (2 points) In solving the differential equation
oo 1
Yy —y= 11— 2

by the power series method, one has y = > > ja,z" where the coefficients a,’s satisfy a recurrence

relation

_ 1+4a

A Gn = 0
__ 14a

" Ani1 = n+1n
14ant1

C. a,= n:f

1
D. a,= J;;i‘l“

Problem 10. (2 points) For any function f and g, we have L{fg} = L{f}L{g}.

A. True

‘ False

Problem 11. (2 points) Which of the following improper integrals diverges?

A. floo e tdt
B. [57 <t
C. [° f;%tldt

2
fooo t?fﬁdt
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Problem 12. (2 points) The Laplace transform of function f(t) = 2e**! cos 3¢ is equal to

2(s—1)
A. erl
2s
T (s—1)%249
@ 2e(s—1)
(s—1)2+9
2s
D. 2

Problem 13. (10 points) Solve the following initial value problem using the Method of Undetermined

Coefficients.
y' +2y +y=4e', y(0) =0, y'(0) =1

R R
¥ Fink Ve Cara darvshe - (+2r+{=0 — r=— (Aseble k)

p—

go= € Canta)

i Fund £U: ?cu,ss 20 = At
"(}I{”/{ Zar('thQ 4{4617 ~7 A’f—j

,t
Tl«ms\ ‘()2 éb((Lf6CL> 4+ £

x Use "“"Q"J cndibing b Adddermce ¢, 0
{)11(())7 q—k| ) CL”/|

b %
?‘fr € - ¢ (qebe) + 5 7((o|;CL~C(+[=Q4—2/

j_u C()'\/\(_,|(ASDJ\A, 107 @J’('l —L’\ . {/.6
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Problem 14. (10 points) Find the general solution of the following differential equation using the
Variation of Parameter Method.
Y’ — 3y + 2y = te'.

Cﬂw&ofwﬁho ¢f. t=%+2-0 ~ (=1, r=2

_{\ Zfr
/\‘2 gl_/@ N gb:e

(./
( AP Yo | & €& ’%
WLyl > S B Y= | =€
’Ou 9 € ;&L
L& 7,
(AL/// _ 31-@ _ —¢ faﬁ .t~ ccl:—fz"fq
W P

hy, = 9 gﬁfcj( Lt 4y = [656%

/f.,(f%ﬁl'ﬂﬂft éU Pafé: W= ‘\é | A= ejz/é

jl&;/(f, v = —e'b

- - -t -t
hy = Sé(;{’lé B A Ve AN

Thas,

T . . 2k
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Problem 15. (10 points) Solve the following initial value problem using Laplace transform.

Y —y=g(t), y(0)=0,

1 <,
g(t)‘{ = = ~ [t 3u)
2

it ¢t>1.

70&@ L’Lytﬁa, «mme 72 LDPA ﬁﬂ@g ”5€ (ﬂ{—‘;): "ITK‘\,(H'_

Y-y - Y= -5 t35
’ /
( o
~ \(: - ¢(s-1) 2 f(f—lj
(<) i)

oy (vt = -t 3 L7 Go
th\)kaj J&mlzog,'t/—l'a’ki

| —~ - e -IL —_0[‘\ _|
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foou ) glel= —f) + 5 u,(6) fG-1)

G = - Fol + 2 (-1



