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Math 3820- Midterm Exam #2 - March 18, 2005

1. (25 points)
a. Find a general solution for:

y" + 2y’ + 10y = sin(3¢).

b. Describe with a rough sketch and/or with words the behavior of the solutions as
t — oo.
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2. (15 points) Assume that p(t) and g(t) are continuous. Also assume that y,(t) and yo(t)
are solutions to the differential equation y” + p(t)y’ + ¢(t)y = 0. Suppose there is a point
to with y1(ts) = 0 and y»(¢y) = 0. Explain why ¥, and 3, cannot be a fundamental set of

solutions.

TF N4k av  famomata) o anp soliben 13 0
U for? G UIGY =K
Bt Ben ) GYIEIFG Yl dro=0

Jotre- e LAl Ay gawwtltys o sple e
7 oy v fal condiSier Y& soosf
Vit 20 #C Lot otim stfer Gyray

3. (15 points) Find a general solution:

y' — 6y +9y =0
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4. (25 points) Consider
t2y" + 3ty +y = 0.
a. Use Abel’s theorem to find the Wronskian W (yy, y2) for a pair of fundamental solutions
th and ys.
b. Verify that v;(¢) = t™! is a solution.

c. Use parts a. and b. to find a second fundamental solution by solving the appropriate
first order differential equation.
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5. (20 points) A mass weighing 2 kg stretches a spring 10 cm. Suppose the mass is pushed
upward, contracting the spring 4cm, and then set in motion with a downward velocity of 6
cm/sec. If there is no damping, determine the position of the mass at anytime t. (Remember
the acceleration due to gravity is 9.8 m/sec?).
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