MATH 250
SPRING 2012 NAME:
Exam 4

1. Determine the Laplace transform of f(t) = te.
2. Use the Laplace transform table and linearity to determine L[t? — 3t — 3¢~ sin 3t](s).
3. Determine whether the function
0, 0<t<?2
ft) =
t, 2<t<10

is piecewise-continuous on [0, 10].

e

: Determine L[e™ sin” t](s).

s+ 11
(s—1)(s+3)

ot

: Determine £7![F](t), given that F(s) =

(=)

: Solve the initial value problem y” + 2y’ + 2y = t*> + 4t, y(0) = 0, ¥/(0) = —1, using the
Method of Laplace Transforms.

~J

. The current I(t) in a circuit is governed by the initial value problem [”(t) + 2I'(t) + 21(t) = g(t),

1(0) = 10, I'(0) = 0, where
20, 0<t<3n

gt)=40, 3r<t<dnr
20, > dr

(a) Express ¢(t) in terms of window or step functions.

(b) Find L]g(#)](s).
(c) Solve the initial value problem by the Method of Laplace Transforms.



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)]



