Elastic Energy Lab – PHY 141 and PHY 161
Introduction:  Measure the elastic force and elastic energy of a spring, using an air track, cart, pulley, string, hanging weight, and photogate with Smart Timer. Find the value of the spring constant k and the equilibrium position x0. In general, we expect that F(x) = k(x-x0), and U(x) = U0+ ½k(x-x0)2.

Part 1:  Force measurements. Table 1, Graph 1 (F vs. x). Max % Unc = _______%
Fit plot to F(x) = F0 + kx. Calculate x0 = -F0/k.
F0 = ______ N
k = ______ N/m
x0 = ______ m


Part 2:  Energy measurements. Table 2, Graph 2 (U vs. x). Max % Unc = _______%
Fit plot to U(x) = U0 + F0x+ ½kx2. Calculate x0 = -F0/k.
U0 = ______  J
F0 = ______  N
k = ______  N/m
x0 = ______ m


Comparison:  
· We expect that F(x) = d/dx U(x), so the values of F0 and k from Part 1 and Part 2 should be the same. Considering the measurement uncertainties, are they the same? YES or NO.

· Provide your best estimate of k, based on all your data and the measurement uncertainties: k = ______ ± ______ N/m
· Provide your best estimate of x0, based on all your data and the measurement uncertainties: x0 = ______ ± ______ m

· What is your interpretation of the numbers U0, F0 and x0?
