CHEN3600 Problem Solving 

Fall 2007

Step 4 – Systematic Approach to Problem Solving
In order to solve a problem systematically, one needs to be constantly aware of the “state of the solution,” that is, whether or not sufficient information and relationships have been presented to allow solution.

This is nothing more than the familiar idea, in order to determine “n” unknowns (variable) you must have “n” independent relationships (equations) relating the variables.  When that condition is met, the problem becomes one of mathematics and not additional engineering and science.

Therefore, when solving a problem, each equation should be numbered, such as (1), and each variable (symbol) must be counted.  In particular, students write down dozens of equations without numbering or counting them in try to solve a problem by “blindly plunging into the darkness”.

The easiest way to accomplish this is to have two columns on the right side of your page where you keep track of the number of equations and the specific symbols and their number.

For example, consider the following problem:  
· What is the surface area of a sphere whose volume is 1 m3?

Step 2:    
Find surface area, A.

Step 3: 
A = πD2  (that is, four times the area of the “great circle” or cross sectional area at the equator).

Step 4:

A = πD2
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We are now ready to use “math” since the problem is completely defined.

Note:  In this approach, do NOT put problem constants into equations but rather treat them as a separate relationship (constraint).

Lastly, cite the principle that embodies the equation or relationship you have listed.  In the above example, we have cited the surface area of a sphere and the volume of a sphere.  Obvious relationships do not need to be cited.  REFER TO YOUR TEXTBOOKS TO SEE HOW THIS IS DONE!  Equations do not FALL OUT OF THE AIR.







