MATH 250
SUMMER 2012 NAME:
Exam 4

1. Solve the initial value problem y” — 7y’ + 10y = 9cost + Tsint, y(0) = 5, ¢’ (0) = —4, using
the Method of Laplace Transforms.

2. The current I(t) in a circuit is governed by the initial value problem I”(t) 4+ 21'(t) + 21(t) = g(¢),
I1(0) = 10, I'(0) = 0, where
20, 0<t<3nr

gt) =20, 3m<t<dr
20, t>4m

(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.

3. Find the nth-order Taylor polynomial P,(x) with center x, for each function f.
(a) f(z) = sin2z, with n =4 and zo = 7/6.
(b) f(z) =€, with n = 3 and 2, = 0.
o (n+2)!
4. Determine the interval of convergence of Z ' ~(z +2)"
n!
n=0
5. Find the first four nonzero terms in a power series expansion about zy = 0 for a general
solution to 3y’ —y = 0.
6. Find the general solution to ¥ — 2%y’ — zy = 0 in the form of a power series about zy = 0.
The answer should include a general formula for the coefficients.
7. Find the first four nonzero terms in a power series expansion about zy = 2 for a general

solution to z%y” — ' +y = 0.



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

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

0, ift<a
1, ifat<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 = [cos(z + y) + cos(z — y)]

sinzsiny = 1[cos(z — y) — cos(z + y)]



