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Math 217 - Exam 2

9 QOctober 2018

Instructions: For problems 1-9, select the correct answer from the choices pro-
vided. You do not need to show any work for these problems, and the grading is
only based on the option selected.

For problems 10-12, provide a complete solution, showing how you arrive at the final
answer. An answer without work will only receive partial credit.

The exam is worth 54446 = 100 points. No calculators, electronic devices, or
notesheets are allowed on this exam.

Multiple Choice Section

1. (6 points) What is the Wronskian of fi(z) = z, fa(z) = 22, and f3(z) = 237
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2. (6 points) Which of the following equations has
y = Cy + Caz + C3z® + Cyz® + C5e®® cosz + CseX sinx
L 3 i

v= 0 v e LE
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as its general solution?

(a) y® =0

(b) ¥ +y" +y® +y® =0
(C) y’ + y// -+ y(“) - y(4) -+ 4y(5) — 5y(6) F— 0

(d) 5©® — 25 4 55 — ¢
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3. (6 points) Which of the following sets of functions are linearly dependent?

(a) sin? z,co8?x, 1 1 ) .
$i~ & l L — 1 . .
(b) 0,1,z * o8ty 1 O
(c) 2%,2% 1,22 +1 L. o0 + o1 Fox = o
{d) (a) and (b) only
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4. (6 points) Consider the equation

(sint)y” + ety = e In(t)

with initial conditions y(4) = 0,7/(4) = 0,¥"”(4) = 0. On what interval is a unique solution
guaranteed to exist?
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5. (6 points) Consider the equation y” + 4y’ + 13y = 0 with initial conditions y(0) = 0,%'(0) = 4.
What is y(x)?
v T + Yo + ‘3 = O 2
a) —1 2 . A —ex 2
0 ( v o+ 7__\ t . 3 = D g B e¢ oy Ix
(C)l f:,_’li‘?‘\ 'f'rc-ﬁs‘\#B)e
(d) e
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O = (a (0) = l A + O —_— A > 0.
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6. {6 points) Given the equation
y" + 6y’ + 34y = e~ cos(5zx),

what would the candidate particular solution be in the method of undetermined coefficients?

(a) O

rt o+ b +3% = O
(b) Ae=* cos(5z)
(¢) Ae™% + Bcos(5z) + Csin(5z) (r + 3 ) L st
Ae™3® cos(5z) + Be~3% sin(5z)
@Aze‘“ cos(5z) + Bze 3% sin(5x) ro= = 3% 50
bnp(h:a"'}uﬁ ety ,.,_VI—;L;PLr L}' X

7. (6 points) Which of the following is the particular solution to the equation y” +y = z%?

(a 22 (gp 3 A:(z ¥ B" * C
x< — 2

c .’E2 t N

(d) v +z -2 U()P LA

(€) 22 +2x—2

A‘Rz + f

Page 4



10.

(Full Answer Question) A certain spring stretches 1 m under a force of 4 N. We attach the
spring to a block with mass 1 kg. The block is moved 1 m left and is released with a velocity

of 5 m/s to the right.
(a) (7 points) Find the position z(t) of the block at time ¢.

(b) (4 points) Write the solution in the form A cos(wot — §). You may find it helpful to recall
that cos(z — y) = cos(z) cos(y) + sin(z) sin(y).

\Le "('J/‘ — mx "+ by . O — x”#‘-f)tco

X ('{} z - (723} 2{' + Sem 2«‘:

214

L) Y l4) = - | los Lt + g son 2t

XUt) ¢ Atog S ton24 + A g i~ 2

Sin >0 -
Alosms = 54 éas<o}""’ 2™ Qe

Sgomere
6 ed oA ) dotole . $in & 5—/1

s -1

i = W&"‘Mlﬁ%) + b

)\_——"
X({’) = / :; Cos (2& - /WC'F;:*[’%)«# ‘zr)
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8. (6 points) What is the general solution to ¥’ — 4y” — 3/ + 4y = 07

() Cie™® + Cyze™ + Cyze™®
Ci + Cox + C32?
Cre~% 4+ Che® + Czel”

(d) Cre™*® 4 Che™* + Cze'®

(€) C1+ Coe™ + Cse™% + Cyc*®

9. (6 points) What is the general solution to y”

@ 16%% + Coze?® + Cya?e®®
) 016—233 + sze—Zm + C3$26_2$

(c) Cre® + Cre® + Cre®®
(d) Clewﬁz + 02812:1: + C:Se-8:z:
(e) None of the above

o
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11. (15 points) (Full Answer Question) Solve the initial value problem
yl/_4y=4821‘+4
with initial conditions y(0) = 0, y'(0) = 5.

i

Ge ~ Qe = © SR A S

2x Ty
‘gp . Axe + B becams € $o (1re s Lo,»«a,z.uwe,gm
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2
(ér N |
- 7>
G’(HM\( Soludre. ‘3 = C( 4 o + Cz 4 + we 2 - 1
O:(g (0) < C‘ + CZ + 0 __{
s - 3'(0} = - 2¢, + |
¢, » Cz = oo . =1
o, - =y
1 \ 7.02 (_’_‘ — C’L - 2
AJ?’ zc_‘ _ 3 — (‘ . 3/2
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12. (Full Answer Question) A certain spring-mass-dashpot system is modeled by
z” + 2pz’ + wix = Scost

with damping constant p = 1 and circular frequency wg = 1. The mass starts at equilibrium
(z(0) = 0) moving to the right (z’'(0) = 5).
(a) (10 points) Find the solution z(%).
(b) (5 points) Identify the transient solution and the long-termn behavior. What value is the
amplitude tending towards?
(c) (5 points) Suppose we remove the dashpot and the damping constant is now p = 0. What
happens to the limiting amplitude?
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Extra work area
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Extra work area
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