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Give all details of vour reasoning. FEach problem is 25 points for the total of 100 points.

1. (a) Transform the given initial valuc problem into an algebraic equation involving the
Laplace transform L{y) = Y(s). Find the formula for Y'(s):

V') 2+ = w(0)=0, y(0)=0

(b) Use partial fractions, completing the squares and properties of the Laplace trans-
: A . _ 5—1

form to find the inverse Laplace transform of ——————.

5% 4 35 + 2

2. An object of mass 18kg 1s attached to a spring with unkunown spring constant 4. There
is no damping present. Let 2(#) denote the position of the mass at time £. The mass was
witially displaced by 1m from its equilibrium position and released without any initial
velocity. It is observed that it took 3 scconds for the mass to reach the equilibrium for
the first time. Calculate the spring constant k. (Give the exact value for k.)

3. A spring mass system is modeled by the initial value problem

(a) Is this spring mass system overdamped, critically damped or underdamped? Ex-
plain your answer.

(b) Solve the given initial value problem. Denote the solution by y(t).

(c) Write the solution in the form A e “ cos(wet — ). Here A, ¢, wy, and ¢ should be
specific munbers.

(d) Use (3¢) to find the smallest positive number g for which y(t,) = 0. Also, give a,
formula for all numbers ¢ for which y(¢) = 0.

4. Consider the initial value problem

y" () + 16 y(t) = 2 cos(5t) y(0) =0, '(0)=0.

3

(a) Solve the given initial value problem.

W

R . . . Wo — W . wg +
(b) Write the answer in the form A sin t) sm( g

- t) . Calculate the ampli-

tude and the period of the envelope of the solution.



@ @SYKS'){‘ZS\)J[S)*‘Z%; = g}f @

ﬁ* ot
(9):‘-‘ [54_1}{32._,25_‘_ 2)

@ ;?-4’55*'2 = (s+2(t1)
A B

S— 1 S - En
= > i = =
S L5+ 2 (5+2)(5+1) <2 ST

As+ A — Bst2h= S— 1
A oma=i

pr= 15 ATZBIT
L :_”;% Z’B':*—-ZZW%
y —T 2
Of{ Q’-‘c?>5+2. I {;‘:\B—Eﬁ?é é5
_ gXU %—;j»zi 5’:,"5

@ jgx”+é></é):0 X(0)=1 X//a):O
VE s,




Yle)= =& (coemt +¢; bict)
+ e (QQMZL—,L Gy m‘é)
0= ‘j[o) 1Tl ;G=-2

Wwf—)m -2e (mﬂmf)l

Y10= 2 Vetogse) - 26 Stwrvece))

A S +—~5\E\-—-—-—-
»-i_e e 1€ )f_'.: 3%
_ .. It 4
:Qeezé_1+2)“2€e\/2€






@ @ 7)2'+/é:0 LZ

=14

éjﬁ [t)=C, coo(4t)+ G Sie(22)
dple)=- yse

2]7 py) = ae ua

2 )t ds 2= 2 8

Y= ¢ cav/éé)f—él;_' Seiefrt)- SOD(5¢)
%4 0

L) g/f):::- %—»(m@t}-—-— Cd)/f&))



O 6({/)_.... ( )M/‘%)E
Jole of He awtbege2 15
Qf;/fj a/m;j%” W”’/‘%’/






