Math 226: Calculus IV Name:

Exam III April 21, 1992 Score:

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.

Let Lly] = v + p(x)y’ + q(x)y. Determine which of the following statements is FALSE. If y; and yo
are linearly independent solutions to " = f(z,y,y’) then any solution to this differential equation can be
written as c1y1 + coyo for some choice of constants ¢; and cy. If y; and ys are linearly independent solutions
to L[y] = 0 then any solution to this differential equation can be written as ¢1y1 + ca2y2 for some choice of
constants ¢; and ¢o. y; and yo form a fundamental set of solutions to L[y] = 0 if and only if L[y;] = 0,
Lly2] = 0, and W (y1,y2) # 0. y1 and ys are linearly independent functions of x if and only if W (y1,y2) # 0.
If y; and ys are solutions to L{y] = 0 then ¢1y;1 + cays2 is also a solution for any choice of constants ¢; and cs.

Compute the Wronskian of the functions f(z) = cos(z?) and g(z) = sin(2?). 2z 42 2x(cos(x?) +sin(z?))
2z (sin(2?) — cos(z?)) 1

Given that y; = ! is a solution of

22y +3xy' +y =0 (x > 0)

a second linearly independent solution can be found of the form y, = vy; where v is a non-constant function
of z. Determine the differential equation v must satisfy. zv” +v' =0V =z 0" — 2/ = 00" + 20’ =0
v =a72

Find the general solution of the homogeneous equation y” + 2y + 4y = 0. y = e (c; cos(v/3x) +
cosin(v/3z)) y = e*(3cos(x) + 3sin(x)) y = e (c1cos(x) + casin(z)) y = e 2%(cy cos(3x) + cosin(3x))
y = eV37(cy cos(2z) + ¢y sin(2z))

Suppose y satisfies 4y” — 4y’ +y = 0, y(0) = 0, and y/(0) = 1. Find y(1). Ve e 1/e 1/ /e €

Solve the initial value problem

' +2y —y=0, y0)=1, y'(0)=0

y = (3P +e ") /4y = (V3eV3T —3e")/(VB=3) y = (" +e7")/2 y = (V2V?* +2¢77)/(V2 - 2)
y= (e ™" +2¢%/2)/3
Find a particular solution, y, to the differential equation

y//72y/+2y:xez

Yp = we® yp = (x +1)e” yp = (2 + z)e” y, = a?e” y, = ve” cos(z)
Determine the form of a particular solution to the differential equation

y" — 2y = xcos(x) + e**

yp = (aoz + a1) cos(x) + (box + by)sin(x) + Aze*® y, = (apx® + a17) cos(x) + (boz? + biz)sin(z) + Ae?®
yp = (apz? + arz)cos(z) + (boz? + biz)sin(z) + (Az + B)e*® y, = (apz? + a1z) cos(z) + Aze®® y, =
(aox + a1)e®® (by cos(x) + by sin(w)) + Ae?*

Let y, = u1(z)x + uz(x)e” be a particular solution of the differential equation

(I—2)y +ay —y=(z—-1)> (z>1)

given by the method of variation of parameters. Find u;. u1(z) = z uy(x) = (z — 1)3/3 uy(x) = (z — 1)e®
up(z) = x(x — 1) uy(z) = — (v —1)2/2

A mass weighing 16 lbs stretches a spring 4 in. The mass is attached to a viscous damper with damping
constant ¢. Determine the value of ¢ if the spring-mass system is to be critically damped (i.e., damped just
enough to eliminate oscillations). ¢ = 46ec=4c=4V3¢c=8/2¢c=38
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Find the power series expansion for f(z) = 2 centered at zp = 1. f(z) =1—2(z — 1) + 3(z — 1) —
4z =13+ fla)=142(x—1)+6(x—1)2+24(z -1+ fx) =1—(z -1+ (-1 = (2 —1)3+---
fl@)=1+3z+i>+iz+- flo)=1—-a? 4232+

Find the radius of convergence of the power series > - 3"7173 " 00 1/313+/3

Determine a power series solution to the initial value problem

y' =2’y =0, y0)=1, ' (0)=0
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Determine the recurrence relation for the coefficients of a power series solution centered at xy = 0 of
the differential equation

(12" +ay —y=0
a o (n—1)2 o n 1 _ n(n-1) _ . n_ 7 1
742 T () In G2 T mER)nrD) Pt T ) O G2 T gy D) I Ont2 T gy Gl 7<n+2)<n+1>anl

ant2 = by an

Determine a minimum for the radius of convergence of a power series solution centered at xy = 3 to the
differential equation

(@2 +2)y —zy +(x+1)y=0
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