MTH 204 Name: r<e.5
Fall 2008
Exam 2 Section: A or ©(urcle one)

Read the directions carefully.
Wnte m:aﬂy in pencll and shmallmumrk

Please do not share calculators dunng the test.
Each question is worth 20 points
DO NOT USE Decimals on any intermediste step.
The Iast page contains your Laplace tables.
If you have trouble daring the test, feel free to ask me for
help.



Scere:;

1. Consider the differential equation X-y"-2Xy'+2y = x°€*.

8. Classify the differential equation by order, linearity, type of coefficients, and state whether or
not the equation is homogeneous.
2nd c:rctn.r, lir\n_aq vm-i&b(q COQ‘P‘QC\‘QW‘S‘ non homoseneous
(Cauchy - Evbar)
b, What m 5) can you use to solve this equation?
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B.GS Y=Y+ Np = R+ xeX



2. A spring with a 3 kilogram object hangs vertically at equilibrium. A foroe of 30 Newtons
applied to the spring is known to stretch it 2 meters. The sunounding medium exerts a damping
force proportional to the velocity of a body moving through it, and it is known that a velocity of 4
meters per second results in a damping force of 48 Newtons. At t =0, the object is pulied down
3 meters and then released with an upward velocity of 2 meters per second. Also, assume there is

an extemal force acting on the spring given by f(t) = 12sin{yt)
a. Set up, do not solve, the IVP describing this motion.

m=3
Fr= ke => 30= =2X
=) K=15

S =Py =y 43= 18
=2 B=12

3y 12y 1Sy = 12sin(7t)

3(.0} 3
i y'le)=-2

b. Rewriting the above spring-mass problem as a circuit problem, give the inductance, resistance,
capamtamc,andlmpressedvohnge Make sure you carefully label each term.

E‘-F’R ' 4 —L% E&)
=3k k) =12sin(¥t) V
R= 20

C'—'—’-i-g

¢. Now remove the damping force. For what value of Y does resonance ocour?.
Resonancg : W=y

33”“55-0 =7 Y’ +55-o y Yed= et
=> ¢*+5=0
=5 r=*[g'¢

:‘7?:\}—5_-’



3. Congider the differential equation y'"'-8y = 2e’ - 6t.

a. Classify the differential equation by order, linearity, type of coefficients, and state whether or
not the equation is homogeneous.

3("d°l’dﬂ.l" hw COﬁShﬁ‘* COQ‘P'FICJ%-"S
r\Of\hQMO\SQﬁeOUS

b. What method(s) can you use to solve this equation? What are the potential drawbacks to each

mﬁ%?(‘_ onntihi o:}br/ roduct rula
VOP'SXE) U-DronsKm_n

a.plo.co._- Must -Pudge ICs /m-ass&; ’pcu-'hoJ 'pl"a.(,’H

c. Fmdapmhculmsolutlon(youmayﬁndthcldenmya - —(a b)(a +ab+ b?)
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b ylt) =™ =y (r- 2)r+(¢3- 8) =0
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= ylt)= Wﬁt) +c3smtrg+%

3w
L Ip= TA+RE CLot t L
dp = 4 Ce? +4Ched
; Msp B+Ce‘z‘°+2c+_e1£ Yp =l2Ce?t + EC e
MULTyg ‘ggp-IZCe"'t-i-(%}rEﬂte?'t -RA -¥Bt
2% -t

=% A=0 = = =
 Bepeg g
=) tj.P{-t): %t +_6L+_e?_'t.



4. Find the inverse Laplace transform of the following:

. Fg)= {2 2)

Fiky = i“fF(sBi’ =" ig—{sﬁ

Moo

=t—2t*+243
3

- s-6 =A +Bs+C - -2 4 2o~
G(s)= C =-2+25-3
PO TS epHz | B (naz

8-b = Al(s-)*+2]+ Re*+ (%
ST0 =>=-p =3 =) A=-2
g ‘\-”’77'5'% =-2(2) +R+C =D +%=-I
- - i _.C = — —
2(B)+B TEoT =5p=2, c=-3

W =66 = -2t —lf+ a""gls-z ~

(g~ ;)"-+‘2.
=2L7LL+ Iy
{ j < {é_slz—;a[:{- fi(s—\\"'*(&) ‘
T LS i
SE+Z) g 5 ﬁ ':._‘_(\E‘_) o8-l

=-2 +2e£a>s(ﬁ£) -Le sin(ﬁ’-‘b)
| V2.
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5. Considerthe IVP ¥''+y = 8(t- 1)+ 5('“ “Z—J subject to y(0) = 0 and y*(0) = 1.

a. Solve the IVP.
L Toke +ha laca
Fiy" Tr2qy§ = LM+ LT )f
(STYEY ~syie)-y' )+ YY) = e TS+ ¢ Eg
(.57'4"“/(3) ey | +fe='-'\Ts ~alW ¢
2. So\wa for Yis) -
Yy L 4 ™ ei{‘s
s*+\ SRl g1
where Frgy = |
3. Fnd £4) Sl
PLE) =L Fis) F = Sin ()
4. Find 4@&) . e =T -1¢ -3F
Y =Y § = LR f4E e F@ o T fe * Fs)
=fr) + Fle-TYUl-T) + F+ -3 JUt-3T
= 8in k) 4 Sin (E-TYUHR =T + i (4 -3 YU Lk - Ay
= Sinlt) ~sinlt) ULLE-T) + cog ) ULk - AT |

=Flre Fe)+e oy

Sin(t) Det o
= (Sinlt) -jSin )= 0, Tl'sf;t-t, o 3
Sin ) ~sintt) r cost)= costt), 4> 3%

b. Graph y(t).

A




Bonus (10 points):
a. Find the annihilator of the smallest order for the function

g(x) = 5%° - 12xe*™ + 16cos(x) + e cos(2x).
Roets: r=0,0,0,3 3,1 ~1%2¢L
Char E% 3 (r- 3)"(r7'+|\[(r+l\7'+'-|] =0
Ann D3 (D-3)* (D) D)+ 4]

b. Use the Heaviside finction, U(t - &) to rewrite the piecewise function

t, 0<t<1
f(t)=11, 1<t<3
2 t23
in a more compact form.

froy= tlUlk-0) Ul D)+ U0 - UL -3} + 2 U (k-3)
=4 - tdpc ) U1 ¥ ULE"3)
=4 - (- U~ 1)+ Ulk-3)




