Problem solving strategy

Problem solving is a creative process. However, there are some useful steps following which will help you be more successful.

1. Read. Read the problem at least three times. This will ensure that you understand what the text of the problem is saying.

2. Visualize. Try to visualize the situation described in the problem – draw a mental picture.

3. Picture and translate. Draw a real picture of the problem situation. Translate the text of the problem into physics – record all physical quantities given in the problem in the picture that you drew. Do not forget the coordinate axis (es). 

4. Simplify. Think of what simplifications you can make to the problem situation: can you ignore the size of the objects and consider them particles? Can you ignore friction? Usually if the information about some properties of objects or interactions is missing from a problem statement, this means it is not important and you can ignore it.

5. Represent physically. Represent the problem situation with a physical representation. This can be a motion diagram, a free-body diagram, an energy bar chart, a ray diagram. Make sure that the physical representation is consistent with the picture and the givens. To draw a physical representation you need to think what physics concepts are involved and which will be more helpful to solve the problem. For example, think whether the problem involves concepts of energy or force. Depending on you decision you should draw an appropriate physical representation.

6. Represent mathematically. Use the physical representation to construct a mathematical representation of the situation. Again, make sure that this representation is consistent with the former ones. You might need to use additional definitions of physical quantities such as velocity, acceleration, density, etc. or force laws describing different interactions.

7. Solve. Use mathematical relationships from part 6 to solve for the unknown quantity (quantities). Make sure that you use consistent units.

8. Evaluate the result. Is the number reasonable? Are the units appropriate? Does the result make sense in limiting cases?

