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SM212 — Sample Test 2 — Fall 2011

1. A possible form for a particular solution of y + 2y = cos (V2t) is
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4. If there is not external force (F(2)=0) and no damping (b=0), then could look like: = M/ﬂc/
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5. If F(t) = 10cos (wt) and b=0 results in resonance, y(?) could look like:  _ .y, 07
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6. If F(t)=0 and b>0 results in under damped motion, y(#) could look like:
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7. The function f(t) = {0’ oltlje :wfsi} has the following Laplace transform:
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8. The Laplace transform of f{(t) in the problem above is:
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9. The Laplace transform of L{e?'sin (3t)} is:
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10. The inverse Laplace transform £~1 {sz Teo7e
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11. A mass weighing 4 pounds stretches a spring 6 inches. Take g = 32 ft/s? to be the

acceleration due to gravity at the earth’s surface. The displacement x(?) of the mass from
equilibrium satisfies the differential equation:
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12. An undamped mass-spring system with external force is governed by the differential

@\ equation x" + 9x = sin (yt). Resonance occurs wheny =
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13. Match the non-homogeneous expression on the left with the guess on the right that you
would use when using the method of undetermined coefficients .

I a. At’e” + Bte” +Ce”
tsin(ft) b. Asin(ft)+ Bcos(t)
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14. Solve: D(D -1 D +2)y =e™ +1* +¢* . Identify the homogeneous and particular
solutions. Do not solve for the coefficients!
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15. (20 points) The behavior of an LCR circuit is governed by the differential equation:

d? dg 1
Ld—tf+ Rd—ctI+Eq = E(t)
e L = inductance
¢ R = resistance
e C = capacitance
e g = charge
o E(t) = yoltage source

If the circuit contains a source £(¢) =sin(¢), a 1 Henry inductor, 1 farad capacitor, and no
resistance:

a. Determine the charge g(¢) if the system is initially uncharged (q(0) = 0) and has

no current (¢'(0) =0). - "
b. What physically happens to the system atf — o ?
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16. Use undetermined coeffficients to solve the initial value problem: y" — 3y’ + 2y = 4e’,
y(0) =2, y'(0) = 1.
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17. Use Laplace Transforms ve the inifia
y' =3y’ + 2y = 4et, y(0) = 2, y'(0) = 1.
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18. Use Laplace transforms to find the solution to:
y" - 3y" +2y' = 4x = e7%,y(0) = y'(0) = y"(0) =0
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20. The displacement of a weight in an undamped mass-spring system subject to an external
force F(t) = 8sin (2t) is governed by the differential equation: x" + 4x = 8sin(2t).
a. Assume the initial conditions x(0)=0, x'(0)=1, use undetermined coefficients to solve
the initial value problem.

@ (bl“ﬂxuﬁo A D:rrr D Kyo C\Smcbé\ PCL«AQ:L\
s J
YD xp= AFsnet) v Bt cosed “ Hp,/
A

\\— ?m /

@  Xp v ASINEN LAkerat) + B coscat ) -'Z/pa{_,sw\a;{.}
Xé/ 5 QAP + LAcos(at\ - KT s V,(H,B

- 255//7(2#5 ~‘L/35M(27’- - c/,g{«,g/bé>
= YAcos (Z‘KD - é(A*wh(b_/f) < £Y125 10 hﬂ") - C/&%rog(zg.)

Xf +U xp = YA cos(+) - 4B s in(2h

= 4i=0 > [A=c]  -4B- 6@\%@

—

Xp = - Frcostd ﬁ

\

@ X Z G % W\(H)*t- Wﬂ\ - l+co§(?c+>l
2K lD= & -o=0D [G=0|
2 X= QSN - o ety

> X'e qeyeos 0 - dcont) + “singas)
R L B

*3alc s %
vo | X = ;,S\hCZHB-M




21. A 1-kg mass is attached to a spring hanging from the ceiling, thereby causing the spring to
stretch .392 m upon coming to rest at equilibrium. At times = 0, the mass is displaced .125
m below the equilibrium position and released. At this same instant, an external force
F(t)=10cost N is applied to the system.
a. If the damping constant for the system is 8 N-sec/m, determine the equation of
motion for the mass.
b. What is the resonance frequency of the system?

-/1’\ % F=lex 9 (0(‘%83 = Lmlx D = 4S
X=& WA =

X=©. \ -

DT et

+ :> X/} *%X/*Lﬁ: IO%% ) )(@ Z yl?ﬁ/ X?O}:Q
11L5 0 "/Zg

4{/46% - Slxkx 5%‘ %‘6’ %(X() g(/;g) #ZSk(s) {z_é/

ya
=z 9 X[SBJ%S + Bsxe) -/ %257((5)-:, %
]

/ s )
- C§Z+$SfSLSjXZs>=‘ %% f¥/5+

L ,__L-»—~
= XZ%B (Y‘*/ ’ 3S+/ T +75+ 25 conplete gﬁa%

SE+TS R25= L—wb +
il ﬂ) Bt

/ /.
- -1 «tH- :
D7 b el + (D - B0 Ny 3ty e

~—
—

§ 2+/ 5 54

)((*é) 6 CO%B*FB ?@ sm(%f) ¥ ’5056&>+ %gm@A(
_\




£

R\B %ua W&fote)fmime% Cocégnc\emf

© byl =0> TINUNLD. st B el
T T

2 Y

:B\Xﬂ» C\Q, Slhbﬁ\—ﬁ + G e cog(g%f\ .
@) \Xvav A(OQ(:%“‘B"SL@ O Wo  Peckiumelciiacied

————

(¢ )(; = — Asin(PNT Beog U‘B
x5 = ~Aeps = B <)

= ,
fg > GA+%&+JSA>cosL%) + (-3 ~CA + ‘&LS&) §in b‘) - 'O“’:&\
W= HAHIR = |0 Mo
%\ ~ATUBR = O 3 A+ TR= o

¥ — $0B= 10 3& B (

e C Bt S 43R S A= 3

%

\§ o Xp= Feosl\v ¢ %tn()s

&
ﬂ? S vz e T snGd) roe Teos (B < %C“&B*” ey
/)

E’S KD = CUNOY ¥GUNGY + 3 = DKCL (1

<

= - L =4t

’?z = Xz e Tgin &ﬂ e c:o%(%% 6(@@(5* %'\V\C‘é\)
M\\V* X = o, e t*{\\l\(,?s+\+ £y c COSC%‘%

| t e Teex (3

\%J € % t C (H-SM (}»‘l'> qu(;}\"*- GC‘X(+>
"

-3 x@ %c\+[+¥ =0 3¢, ?_5{5““—7




Name:

22. An RLC series circuit has a constant voltage source given by E(?)=60V, a resistor of R=14
ohms, and inductor of L=2 H, and a capacitor of C=1/20 F. If the initial current is zero, and
the initial charge on the capacitor is zero:

a. Set up an [VP for the charge q(t) on the capacitor for t>0.
b. Use Laplace transforms to solve the IVP in part(a) and determine the transient charge
and the steady state chare on the capacitor.
c. Determine the current of t>0.

Ly By ¢ dg =60 Iyt Mg 415y <lo g D
2 5 f;% %/@z 3o:;>OZ§ £
6@66\ S 4@%/2) ¢ ?(CIZ(s) «7/) %/()q/ﬁ - %Q*

(3 +BHONRD 7 2 2 3G - Fearsr

9 Hhy o )




