Math 226: Calculus IV Name:

Exam III April 25, 1991 Score:

lin Record your answers to the multiple choice problems by placing an x through one letter for each
problem on this answer sheet. There are 15 multiple choice questions worth 6 points each. You start with
10 points.

Compute the Wronskian of the functions e® and ze®. €2* €2* 4 xe?® e + xe® e2* — ze?* ()

Determine which of the following pairs of functions are NOT linearly independent. 1%33, 1- ﬁ

¢ e 12 x — 1 cos(x), cos(3x)

3 is a solution of

cos(z), sin(z) e
Given that y; ==

3
xy’ —y — —y=0, x>0
x
find a second linearly independent solution of the form ys = vy, for some non-constant function v. ys = &

X
_ 1 _ .3
Y= "7 Y2 =2

Find the general solution of

e*%w Yo = 67%‘75 Yo = 23 11’1(1[5)

4y +4y +y=0
y=e2%(cy 4 com) y = e 2%(cy + o\ /T) Y = cre” 2T + o JT Y = c1e” 2% + o Y = cre T + cge 2T
Solve the initial value problem

y' =2y -3y=0 y(0)=0, ' (0)=1

_ 1 3z 1 -z, — 1.3 1z, _ 1.3
y=ze" —ze 7 y=—g€e"+ 3" y=g3e

Find the general solution to

—x 1 3z x

r y=ge* —e

y=—e
2y +10y' + 17y =0
y = e 3% (crcos(3a) + easin(3a)) y = cicos(3x) + eosin(a) y = crem 3 4+ coe2” y = cre cos(2) +
c2e 2 5in(2x) y = c1e7 2% + cpre ™2
Determine a suitable form for a particular solution y, of the equation

y/'—i—y’:xQ—&-xex

yp = x(Az? + Bz + C) + (Dz + E)e® y, = (Az? + Bx + C) + (Dx + E)e® y, = Az? + x(Bx + C)e®
yp = 2*(A2? + Bz + C) + Dze® y, = x(Az* + Bz 4+ C + Dze”®)
Find a particular solution ¥, to the differential equation

1

y" — 3y’ = cos(x)
Yp = — 15 cos(z) — Ssin(z) y, = 1+ €3 y, = 14 €3* + cos(z) y, = —3 cos(z) + 3sin(z) y, = 1= cos(z) +
3 sin(xz)

Let y(z) = ui(x) cos(z) + us(x) sin(x) be a particular solution of

T
y" +y = tan(z), O<x<§
given by the method of variation of parameters. Find uy. us = — cos(z) uz = sin(x) uy = sec?(x) ug =

—sec(z) ug = cot(x)

A 3 1b weight stretches a spring 6 inches. The weight is hit from below giving it an upward velocity of 1
ft/sec. Find the resulting displacement u of the weight from equilibrium. Assume the positive u direction
is down and neglect air resistance. u = —% sin(8t) u = § cos(8t) u = —41—\/§ sin(4v/3t) u = ﬁcos(élx/gt)
u = —cos(8t) + sin(8t)

Which of the following is the power series for e” centered at g = 1: e+e(z—1)+5(z—1)*+5(z—1)*
I+ (-1 +5@—1)245z-1%+.. 1+a+ 522+ 328+, e—e(z— 1)+ Lz -1)* - H(z—1)3
1—x+%x2—%x3+...



Determine the radius of convergence of the series

0o

1
Z(_l)n — 2n
n=0 4

2411
1
Find the recurrence relation for the coefficients of a power series solution centered at xy = 0 of the
differential equation
(1—a)y"+y=0

_ . n _ 1 . n _ 1 _ n _ 1 _
An+2 = 735 0n+1 12 (ntD) dn On+2 = 7030n+1 — 33300 On+2 = Gigymt1) 0 Ont2 = i) (ne) dntl
1 4 a S R— _ 14
(n+2)(n+1) “n “n+2 (n+2)(n+1) “ntl n+1-""1
Determine a lower bound for the radius of convergence of a power series solution centered at x = 2 of
the differential equation
(x+3)%" +ay —y=0

54321
Find a power series solution to the initial value problem



