Math 213 Quiz on Chapter 5, 4/15/09
1. A  4 pound mass stretches a spring 6 inches  from equilibrium. What is the spring constant? Recall k is in pounds per feet.
feet  = 6/12 = 1/2
k = pounds/feet  = 4 /(1/2) = 8
 
2. Assume that the motion of the spring in problem 1 is undamped and the spring is released from equilibrium with a 2 feet/second upward velocity. Find the equation describing its motion.

x(0)= 0,  x’(0) = -2
mx” + k x = 0
4/32 x” + 8x = 0
x” + 64x = 0
x = c1cos (8t) + c2 sin(8t)
 0 = c1
x’ = -8c1sin (8t) + 8c2 cos(8t)
2 = 8c2
c2= ¼
x = ¼ sin(8t)

3. Assume that the same spring has a damping force proportional to 16 times the velocity. Find the general equation (with constants) describing its motion. Is it underdamped, overdamped, or critically damped?
4/32 x” + 16x’ + 8x = 0
1/8 x” + 16x’ + 8x = 0
x” + 128x’ + 64x = 0
m = (-128 +/- √((128)^2 – 4*64))/2 =( -64 +/-16 √(63) )/2  
m1= -64 + 8√63
 m2= -64 - 8√63
x = c1 exp( m1 t) + c2  exp(m2t)
λ2 – ω2  =  642 -64 >  0, over  damped

4. Find a particular solution to the equation above if a constant force of magnitude 16 is applied.
xp = A
Plugging this in the DE  1/8  x” + 16x’ + 8x = 16
we get xp =2

5. A beam of length L weighing w0 per unit length is embedded in the left end and simply supported at the right end. Let y(x) be its deflection at x. The differential equation describing this is

EI y(4) = w0

What are the initial conditions?

y(0) = y’(0) = 0
y(L) = 0,  y”(L)= 0  

