MATH 250
SUMMER 2012 NAME:
ExaMm 3

L. A 1/4-kg mass is attached to a spring with stiffness 8 N/m. The damping constant for the
system is 2 N-sec/m. If the mass is pushed 50 cm to the left of equilibrium and given a leftward
velocity of 2 m/sec, when will the mass attain its maximum displacement to the left?

2. A 2-kg mass is attached to a spring hanging from the ceiling, thereby causing the spring to
stretch 20 cm upon coming to rest at equilibrium. At time ¢ = 0 the mass is displaced 5 cm below
the equilibrium position and released. At this same instant, an external force F'(t) = 0.3 cos(t) N is
applied to the system. If the damping constant for the system is 5 N-sec/m, determine the equation
of motion for the mass.
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: Use the definition of Laplace transform to determine L£[f](s), where

1—-¢t, 0<t<«1
t) = B
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4. [10pts.] Determine the Laplace transform of f(t) = t%e™.

10 pts.] Use the Laplace transform table and linearity to determine L[t° — 7e ™3 sin 4¢](s).
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6. [15 pts.] Determine L[ed cos? t](s).

7s? — 41s + 84
(s —1)(s2 —4s+13)°
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15 pts.] Determine £7![F](t), given that F(s) =



f(t) L[f](s) Dom(L[f])
tsin bt ﬁ >0
t cos bt % s>0
e sin bt m s>a
e cos bt ﬁ s>a
et n=0,1,... # s>a
t1/2 % 5>0
s
R R >0

LUt — a)ult — a))(s) = e LIS (D)](5)
Clg(tyult - a)l(s) = e Llg(t + a)](s)
Llult — )(s) = e*L1](s) =

0, ift<a
1, ifa<t<d

o p(t) =u(t —a) —u(t—0b) =
0, ift>b

. 9 1 —cos2x
sin”x =
2
9 1+ cos 2z
cos”x = 5

sinz cosy = g[sin(z + y) + sin(z — y)]
cosz cosy = g[cos(z + y) + cos(z — y)]

sinzsiny = $[cos(z — y) — cos(z + y)]



