4.5   Elastic potential energy 

Demo – for Monday (supposed to be test day) -  a spring: what characteristics does it have? What quantities would you use to describe it?
(length, mass, elasticity/ springiness) 

The springiness of a spring is actually different from a quantity called elasticity. Springs are described by something called a spring constant.

What do you know about the force a spring exerts? can we write an equation?
the more you pull the more it pulls back. – it pulls in the opposite direction … (a restorative force).

F = - k x.
This is called Hooke’s Law


Cool! Okay , well neat!! – this is a linear relationship  (- unlike gravity) you pull twice as much, it pulls back twice as hard!

    k is actually the spring constant.               What units does k have?

What does a larger / smaller k tell you about the spring? (how much force would you need to exert to lengthen it by one cm?)

Note: F = - kx is the force that the spring exerts on a mass (demo). The mass exerts a force on the spring of F = + kx.  (This is also how much force you need to exert to stretch or compress a spring.)

How can you determine ‘k’ ?  When the spring is at rest the forces on it (* ‘it’ is the suspended mass) are equal. Fg = Fe
mg = kx


To find k, we add a mass and measure the displacement: i.e. m g = k x

http://www.upscale.utoronto.ca/GeneralInterest/Harrison/Flash/ClassMechanics/HookesLaw/HookesLaw.html
· see board                                                                          
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Energy: Can a spring store energy? How would it store more ??

The formula for elastic potential energy (energy stored in anything spring-like, e.g. rubber band, golf ball) is  Ee = ½ kx2  =  EE             (now we have KE, PE and EE )            Important  

Usually for W=Fd it is a constant force and area under graph is linear (box) and Area = l x w

But for spring , Force displacement graph is a triangle so Area = ½ length x width  gives formula  

-- do a sample problem – where one would find Ee.

pg 206 #3,5        
Nelson p 211 #9, 10, 12,13

*** This homework is really good. Do a couple of problems where we have conservation of energy as a spring bobs up and down – to find speed at equilibrium position or at some other point x.  It seems that we can ignore GPE (according to textbooks?)  -- why?
Generally   PE1 + KE1 + EE1 =  PE2 + KE2 + EE2
.             ½ kx12  + mgh1 + ½ mv12  =  ½ kx22  + mgh2 + ½ mv22  

