Math 226: Calculus IV Name:
Exam III April 24, 1990 Instructor:

Section:

Record your answers to the multiple choice problems by placing an x through one letter
for each problem on this answer sheet. There are 14 questions worth 7 points.
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1. Given that y; = 2?2 is a solution of
222y — 3xy’ +2y =0

a second independent solution can be found of the form ys = vy; where v is a non-constant
function. Determine the differential equation v must satisfy.

(a) v"z* + 4zv' + 20 =0 (b) v'x® 4+ 220 =0
(c) v"x? + o' (4o 4+ 2*) = 0 (d) 220" + 50" =0
(e) None of the above

2. Consider the differential equation

9
4ay” — 8y + ~y =0, x>0
T

3/2

with solution y; = z°/“. A second solution is given by yo = vy; where v satisfies

1! /
v +v =0

Find ys.
(a) y = —x'/? (b) y> = 2%/ — In(x) () ys = —a"
(d) yo = -z~ /2 (¢) y2 = 2°/* In(x)

3. Find the general solution of the homogeneous equation
y' =3y —4y=0

(a) y = c1e* + coe™™ (b) y=cire™ + coe™ " (c) y=cre ™ + cpe”
(d) y = c1e** cos(z) + coe™ sin(z) (e) y = cycosdx + cosinx



4. Find the general solution of the homogeneous equation
y//+2y/+2yzo

(a) y = cre” " cos(z) + cae”“sin(z) (b) y = c1e” cos(x) 4 cae” sin(z) (¢) y = c1e* + coe™*
(d) y = 1€ + cowe™ (e) y=cre * + core™ ™

5. Solve the initial value problem
y' =2y +y=0, y0)=1, y(0)=3

(a) y = €* (b) y=2e" —e™* (c) y=e" + 2ze”
(d) y =€+ 2x (e) None of the above

6. Use the method of undetermined coefficients to find a particular solution and then solve
the initial value problem

3
(a)y:§<31m—§$€_m +1262m (b)y:—zlex+zle_x+§1ezx 1 (c)y=0
(d) y=—ge" - gex - 56% (¢)y=ge " —5¢" + 5623:



7. Using the method of undetermined coefficients, find the correct form for a particular solu-
tion y, in the differential equation

Y+ 10y 4 25y = 2% + €°
(a) yp, = z(Az? + Bx + C) + De” (b) yp = azx? + Bz + C + De 5% 4+ Exe 5

(¢) yp = Ax® + Be® (d) y, = Az® + Bx + C + De”
(¢) y, = Ax* + Bz + C + Dxe”

8. Let y(z) = u1(x) cos(z) + uz(x) sin(x) be the solution of
y" + y = sin(x) cos(x)

given by the method of variation of parameters. Find u;.

(a) up = tan(x) (b) uy = — cot(x) (c) u; = —sin®(z) tan(z)
1

(d) up = -3 sin®(z) (e) uy = —COSZ(SC)

. The displacement in a certain spring-mass system with no external force and no damping
satisfies the initial value problem

mii + ku = 0, u(0) = up(#£0), @(0)=0
For what values of time T is the displacement zero?

(a)T=(2j+1),/%g, j=0,1,2,... (b) T = (2]+1) j=0,1,2,...

(c)T:(2j+1),/£7r, j=0,1,2,... (d)T_2j,/ . j=0,1,2,...
0
@)T:j,/%w, j=0,1,2,...



11. Compute the Taylor series for f(z) =

10. Find the radius of convergence of the power series

(a) 0 (b) 1/2 (c) 1 (d) 2 (e) o0

about xg = 1.

(a) 1+ (x—1)+(x—1)>2+... (b)%+2—12($—1)+2i3(90—1)2+
(C)l—x+x2_g;3+... (d)1—(33—1)+(x—1)2—(x_1)3+___

11 1,

12. Assuming ag = 1, determine a,, for n > 1 so that

o o0
E napz™ !t —3 E apx" =0
n=1 n=0

(a) an = ~

— Wa=s @a=s Wa= (e



13. Find the recurrence relation for the coefficients of a power series solution about zy = 0 of
the differential equation 3" + zy’ +y = 0.

1 1 1
(a) ani2 = —an 1 (b) anyo = ~ gt (c) an = — g nt?
(d) sz = —C o m T > (¢) an = G+ 1o+

14. Determine the lower bound for the radius of convergence of a power series solution about
xo = —1 of the differential equation (z* + 22 — 3)y” —y = 0.

(a) 1/V/3 (b) 1 (c) 2 (d) V3 (e)



