Test 3 Math 305 Spring Semester, 1998

Each problem is worth 20 points.
NO CALCULATORS

1. a) A mass of 5 kg streches a spring 10 cm. What is the spring constant K in
Newtons/meter? (Recall g &~ 9.8 m/s%.)

b) The drag on the system in 2 Newtons when the speed is 4 cm/s. What is the
damping coefiecent v in Newtons/(m/s)?

c) The external force on the system is 5cos(2t). What is the equation for the
system?

d) The initial conditions are u(0) = «'(0) = 0. Find the steady-state solution.

2. Let "+ (x — 1)y’ + 3y = 0. Use the series method, centered about xy = 1, to find the
general solution. You must find a recursive formula for a,,.

3. Let 2" + ¢/ + sin(z)y = 0. Let y = Z a,x" be the solution. Let y(0) = 1 and
n=0

y'(0) = 2. Find as, a3 and ay.

4. Find the solution of the heat conduction problem

100w, = uy, 0<x <1, t>0
u(0,t) =0, u(l,t) =0 t>0
u(x,0) = sin(2rx) — 2sin(brz), 0<z<1.

5. Let f(z) be a periodic function defined by the graph below.
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a. Find qq.
b. Find bs.



