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Practice of engineering involves the application of accumulated knowledge and 

experience.

A professional engineer is expected to approach, analyze, and solve a range of technical 

problems intelligently and efficiently. Problems can vary from single-solution, simple 

problem to extremely complex, open- ended problems tha require a multidisciplinary 

team of engineers.

Skill, intelligence



• Much of the ability of successful problem solving comes from 
formal education in school or from continuing education 
after graduation.

• But most of the art of problem solving cannot be learned in a 
formal course; it is a result of intelligence, which comes from 
birth, common sense, and experience. However, systematic 
approach in a logical and organized method can make 
problem solving more effective





The engineering method for problem solvingThe engineering method for problem solvingThe engineering method for problem solvingThe engineering method for problem solving
• It consists of six basic steps:

1. Recognize and understand the problem (most difficult part)

2. Accumulate data and verify accuracy ( all related data; such as size, temperature, electrical 
characteristics, physical and mechanical properties ...find some others by calculating or substituding. Deal only 
with items that can be verified)

3. Select the appropriate theory or principle

4. Make necessary assumption ( If solution to real problem does not exist then simplifications can 
make the problem solvable )

5. Solve the problem ( Mathematical model (equation/ s are to be solved, preferable using analytical 
method, i.e. İntegration. If analytical method is not applicable use numerical method; finite element, finite 
volume methods. If number of unknowns is greater than the number of equations then use trial and error 
method (writing a software a computer is used, or making some experiments try to decrease unknows, or use 
some form of graphical solutions) Result is to be shown with appropriate significant digits

6. Verify and check results ( Ensure that solution is mathematically correct and that  units  have been 
correctly specified. Check  if the answer is reasonable.



Presentation of Problem SolvingPresentation of Problem SolvingPresentation of Problem SolvingPresentation of Problem Solving

Engineers should follow the steps parallel to the steps of problem 
solving in representing/documenting the solution:

1. Problem statement: Statement should be a summary of the given information, 

clearly state what is to be determined by using which data

2. Diagram: Draw a diagram; free-body diagram, schematic drawing...

3. Theory: Equations, governing equation...Mathematical model

4. Assumptions: Explicitly list assumptions..

5. Solution Steps: Show completely all steps taken in obtaining the solution...

6. Identify results and verify accuracy: Clearly identify (double underline) the 

final answer. Do not forget to write the units. Check solution accuracy

7. Discussion/Coclusion: It is important to write a concise summary of the result. What do 

the results mean? Whether the results are reasonable...










