Physics Lab






Work-Energy Theorem: The Jump-up Toy



Introduction
The Work-Energy Theorem states that the work done on a body by an external force is related to the resulting change in kinetic (K) and/or potential (U) energy.  

Work  =  ΔK  +  ΔU

When a spring is disturbed from its equilibrium position, it's potential energy is determined by

        Us  = ½ kx2
where k is the force constant in N/m and x is the displacement from equilibrium.

When a spring is compressed, it's stored energy can be converted to kinetic energy K, which in turn can be converted into gravitational potential energy Ug.  This lab will determine the force constant of a spring using the Work-Energy Theorem.

Materials:  Jump-up Toy, meter stick, balance

Procedures and Analysis
1.  Determine the mass of the jump-up toy to 1.0 x 10-4 kg.

2.  Measure to the nearest 1.0 x 10-3  m the exact distance the spring will compress on the jump-up toy in the locked position.

3.  Compress the spring until the toy locks.

4.  Estimate the vertical height the toy jumps for five trials. Determine the average.
Analysis  (Show all equations, calculations, and units throughout.)

1.  From the average height (h) the toy jumped, determine the average initial vy component of velocity.

2.  Calculate the increase in gravitational potential energy of the toy at the height h.

3.  Using the equations of the Work-Energy Theorem, determine the spring constant k of the toy's spring.

4.  Compare your k value with others in the class and draw a conclusion relating vy, h, and k.

5.  How could the toy be manufactured to go higher?  List at least two ways.

6.  How much work did you do compressing the spring, and what final force did you apply (F = -kx)?
