
Energy - The Money Analogy and Semi-quantitative Energy Bar Graphs

You have $1,000 in your savings account and $300 in your checking account.  Automatic bill payment 
tries to take $800 from your checking account to pay your mortgage, triggering your bank's overdraft 
protection.  So the bank transfers $500 from savings to checking and charges you a $25 overdraft fee.

1.  Draw a system schema for this situation and indicate your choice of system.

2.  Draw a set of money pie charts showing the storage of money in your chosen system over time.

3.  To make the transition to equations, we use bar graphs to represent the same 
information as the pie charts.  The bar graphs are semi-quantitative, which means that you 
should mark their height in blocks, and each block represents a certain amount of money, 
in this case, or energy for an energy problem.  For example, each block could represent 
$100, and you could make your checking account bar three blocks high (See example). 
With the bar graphs, we focus on the initial and final instants, so draw two bar graphs to represent this 
situation, one for the initial instant and one for the final instant.

4.  To show conservation of money - that no money was created or destroyed in this 
process - you need to make the arrows on your system schema semi-quantitative as 
well, so re-draw your system schema and make the arrows the appropriate number of 
blocks long, so that the money entering or leaving your system is in balance with any 
changes in the money stored by your system.  

5.  write an equation involving the initial money in your system, the amount of money transferred in or 
out of the system, and the final amount of money in your system. 

BE SURE TO READ THE SHORT DISCUSSION ON PAGE 2.
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DISCUSSION:  Conservation of energy can also be expressed by equations that come from your bar 
graphs  and involve simple addition and subtraction.  If one of those bars has an unknown height or one 
of those arrows has an unknown length, it can be found from the equation so long as the others are 
known.  To get ready for this, we will need to develop equations for the amount of energy represented 
by each bar.

DISCUSSION:  There is only one type of money, and the words we used when discussing this 
problem, such as cash, checking or savings indicate where and how the money is stored.  Similarly 
there is only one type of energy, and the words we use such as kinetic, gravitational potential, elastic 
potential and thermal indicate how the energy is stored.  Your diagrams and words should also clearly 
show your understanding of where the energy is stored.


