Q1 (10 points)
(a) Find the general solution to y" + 2y 4+ y = 0.
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(b) Write down a linear, homogenenous 2nd order differential equation with
constant coeficients that has y(t) = Cj cosdt + Cysindt as its general
solution. A
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(c) Find the real part of the complex function f(t) = e(2+30t,
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Q2 (10 points)

Solve the initial value problem

y"” —y = cos 2t, y(0) =1, y'(0)=0.
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Q3 (10 points)

(a) A1 kg mass is attached to a spring. When pushed, the following motion
is observed (here y(t) indicates displacement in meters): .
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(i) What is the spring constant &7

(ii) What is the (exact) initial velocity?
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(b) A different mass-spring system is subjected to an oscillating external force,

producing the following motion:
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Write down a possible equation for y(t) from the graph. You don’t have
to get it exactly right, and there is more than one possible answer.
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Q4 (10 points)

(a) Solve the initial value problem.

V' +ofy=1, . y(0)=0, y(0)=0,

where « > 0 is a constant. Your solution y(t) will involve the symbol .
(Hint: this is an inhomogeneous equation)
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(b) Find lii)no y(t), where y(t) is your solution from part (a).

'{;W\ | ‘Qosorb

x-0

Jes e Lk/*z’r)jfff“a/fr rule

"{/") .'(',S;nb(é

Y

1o 20
limm f.l(.oso:f' o \62
70 2 - ’3:




Q5 (10 points)

A block of mass m is attached to a sprmg with Sprlng constant k =1 kg/ g% and
damping coeflicient y=4 ke/s.

(a) For what range of values of m will the system exhibit oscillations with
decaying amplitude?
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(b) Interestingly, there is one particular value of m that will cause the system

to oscillate with a larger quasifrequency w than any other value of m. Fmd
this value of m.

My dy+y = 0
- Ve - B I v
W\(‘Z-t'q'p-{'l :O') r= Li:'t lb Yo - j—""’i L’\{M q

2m 2w i
] ¢ ‘ - | . ‘ L‘
Wwe went' o magmize \/"" Loay *qu;;jﬁe?“““

m

a %ni‘;‘i‘fan of .
Shoctent e can maximize 4le - Sﬁua of V L‘/ mfr’fwl

L&+ g(m);‘ m-Y

mt

CTiee $n) = _mtoZalncy) mm 4B 8om

T

ML' md ™

M’g : ig »0’ crf%’cal vol«\-e,, S'."NQ . 4’()«\)’0 /;1!’ M;L‘ ) 3—(2})0
a"jG{ im fy(,m) =0 Tt ;"5_ vaoleed o wiaximum,

=09
A

6




