M athematics 2403 Hour Examination
W. L. Green Junel, 2000

Directions: Do al problems. Show your work and justify your answers. Calculators are
allowed, but thisis a closed book examination.

1 (36) Find al solutionsto each of the following equations:
ay'-3y-10y=0

b. y" - 3y - 10y = 20’

c. y" - 3y - 10y = cos(5x)

2. (12) Solve theinitial value problem y" - y=sinx,y0) =0,y (0) = 1.
3. (12) Show that the set {e*,e>} islinearly independent.

4.(12) If (D* +4)’D*(D- 2)*y =0, what isthe form of the general solution to this
equation? (Y ou needn’t determine the constants; remember that D means “ differentiate”.)

5. (28) An unforced mass-spring system without damping has equation 4x"' +9x = 0.

a. (8) Find the circular frequency and the period of this system.

b. (10) Find the genera (real) solution to the equation 4x" +9x = 0.

C. (10) If this system is set in motion with aninitial displacement of % and initid velocity of

1 . : :
> what is the amplitude of the motion?

2
Answers. 1. a y = Ce™ + C,e” b. y = Ce™ + C,e” + —70xe5X
= ce*+C e‘“-lcos(sx) . ism(sx)
Y ? 290 290
2.y = EeX - —e* - =dn(x)
y 4 2

4,
C,sin(2x) + C,cos(2x) + C,xsin(2x) + C,xcos(2x) + G, + C6X+(Cg + C.gx)e2X

5. a circular frequency = 3/2, period = 4p/3. b. Clcos(f’}) + Czsin(-?)
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