AP Physics – How to Be Successful

AP Physics is a problem-solving discipline. The Physics Kahuna will kindly stress major themes and principles.  Then, and this is the wonderful part, you, the student, will be able to apply these principles to understand and solve problems. 

There is a natural tendency in humans to take shortcuts and be lazy.  Now the Physics Kahuna is not accusing anyone of being lazy!  However, it is rare for a person to deliberately set out to do things the hard way.  But that is what the Physics Kahuna will be asking of you.  For example, you will be provided with an equation sheet that you will use for the tests in the course.  This generates the natural tendency to stop worrying about equations.  “Hey, I don’t need to worry about no equations.  We don’t need no stinking equations!  The Physics Kahuna gives them to us!”  Well, yes.  But you need to have used those equations.  In many instances the equations are only a starting point, you have to use them to derive the actual equations that you need to solve the problem. 

Effective Participation in Class:  It's important that you maximize your classroom time in order to maximize your mastery of the course material. You should do the following: 

1. Take good notes. It's helpful to draw up a set of abbreviations and use them consistently in taking notes. Keep a list of them for later reference. Leave ample margins for later comments and for questions or write on only one side so that you can use the opposite side for comments and questions (see After Class, below). 

2. When you copy drawings, completeness is worth more than careful artwork. You should not only copy what is on the board but also record important points that the Physics Kahuna makes about the diagram. 

3. If you get behind in your note-taking, leave a space in your notes and go on. You can fill in your notes later with the help of a classmate or the handouts.

4. Ask questions. Don't be embarrassed to ask your teacher questions. Many teachers depend on feedback from students to help them set a proper pace for the class. And of course it can happen that the teacher does not explain a step he or she takes, or even makes a mistake when writing something on the board. 

After Class:

1. Review and edit your notes. You should look for important ideas and relationships among major topics. Summarize these in the margin or on the opposite side if you've taken notes only on one side, and at this time you may want to add an outline to your notes. Also, this would be a good time to integrate notes from the handout into your lecture notes; then you will have one set of integrated notes to study with. 

2. If you have a computer, it is a good idea to draft your integrated notes (the stuff discussed above) on your hard drive.

3. As you review your notes, certain questions may come to mind. Leave space for recording questions, and then either ask the teacher or even better, try to answer these questions for yourself with your friends and with the help of the text. 

Reading the Handouts: Reading the text and solving homework problems is a cycle: Questions lead to answers that lead back to more questions. An entire unit will often be devoted to the consequences of a single basic principle. You should look for these basic principles. These Laws of Physics give order to the physicists' view of the universe. Moreover, nearly all of the problems that you will be faced with in a physics course can be analyzed by means of one or more of these laws. 

When looking for relationships among topics, you may note that in many instances a specific problem is first analyzed in great detail. Then the setting of the problem is generalized into more abstract results. When such generalizations are made, you should refer back to the case that was previously cited and make sure that you understand how the general theory applies to the specific problem. Then see if you can think of other problems to which that general principle applies. Some suggestions for your physics reading: 

1. Read the Handout. Critically assess what principles seem to be most significant in the unit. Based upon your brief review of the class and your examination of the problems, try to generate questions in your mind that you want the handout to answer. 

2. Read the Sample Problems.  Go over each step, make sense of each step, understand the logic of the problem solving sequence, do the problem yourself.

3. Read actively with questions in mind. A passive approach to reading physics wastes your time. Read with a pencil and paper beside the handout to jot down questions and notes. If you find that you are not reading actively, once again take a look at the problems and the lecture notes. Read to learn, not to cover material.  Don’t just read to read.

4. Stop periodically and think about the material that you just read. Read the material out loud.  Add notes from the handout into the margins of your class notes. 

5. As you read, you will find equations, or ideas that apply directly to the homework problems.  Stop and analyze how they apply to your homework problems. The interplay of reading and problem solving is part of the cycle of question (  answer (  question.  It helps you gain insights that are not possible by reading alone, even careful reading alone. Passive reading is simply following the chain of thought in the handouts.  Active reading also involves exploring the possibilities of what is being read. By actively combining the questions that are inherent in problem solving with your reading, you enhance both your concentration while reading and your ability to recall and to apply the material. 

Problem Solving in Physics:  The goal of this section is to help you become a master problem solver. Effective, expert problem solving involves answering five questions: 

1. What is this problem about? 

2. What am I asked to find? 

3. What information am I to use? What principles apply? 

4. What do I know about similar situations? 

5. How can I go about applying the information to solve the problem? 

6. Does my solution make sense? 

You, the expert, will decide, "this is an energy problem," or, "this is a second law problem." A novice is more likely to decide, "this is a pulley problem," or, "this is a baseball problem." The novice concentrates on the surface features of the problem while you, the master, concentrate on the underlying principle. You will answer the five questions, play around with the problem, and make drawings and sketches before writing down formulas and plugging in numbers. A novice problem solver, on the other hand, will try to write down equations and plug in numbers as soon as possible. A novice will make many more mistakes than you will when you become an expert. 

In a physics course it's important to remember a couple of things about physicists and the Physics Kahuna: 

· A physicist seeks those problems that can be modeled or represented by a picture or diagram. Almost any problem you encounter in a physics course can be described with a drawing. Such a drawing often contains or suggests the solution to the problem. 

· A physicist seeks to find unifying principles that can be expressed mathematically and that can be applied to broad classes of physical situations. Your physics handout contains many specific formulas, but you must understand the broader Laws of Nature in order to grasp the general overview of physics. This broad understanding is vital if you are to solve problems that may include several different principles and that may use several different formulas. Virtually all specific formulas in physics are combinations of basic laws. 

Analyzing the Physics Problem:

1. Read the problem.  Make sure you understand each term. Answer the question, "What's this about?" Make sure you understand what the question is all about - what is it asking you to figure out?  You will find it useful to rewrite the problem in your own words.  You also might explain the problem to a friend. 

2. Make a drawing of the problem. A good drawing will include the following: 

1. A title that identifies the quantity you are seeking in the problem or that describes the problem. 

2. Label the drawing, including the parameters or variables on which the solution depends and that are given in the problem. Write down the given values of these parameters on the drawing. 

3. Label any unknown quantities that must be calculated along the way or obtained from the resources.   

4. Always give the units for all quantities in the problem. If the drawing is a graph, be sure to give both the units and the scale of the axes. 

5. Include on the drawing information that is assumed and not given in the problem (such as g, the value of the acceleration due to gravity), and whether air resistance and friction are neglected.

3. Establish which principles relates the given quantities to the value that you are seeking. Usually your picture will suggest the correct techniques and formulas. At times it may be necessary to obtain further information from your handout or notes before the proper formulas can be chosen. It often happens that further information is needed when the problem has a solution that must be calculated indirectly from the given information. If further information is needed or if intermediate quantities must be computed, it is here that they are often identified. 

4. Draw a second picture that identifies the coordinate system and origin that will be used in relating the data to the equations. In some situations this second picture may be a graph, free body diagram, or vector diagram rather than a picture of a physical situation. 

5. Even an expert will often use the concrete method of working a problem. In this method you do the calculation using the given values from the start, so that the algebra gives numerical values at each intermediate step on the way to the final solution. The disadvantage of this method is that because of the large number of numerical calculations involved, mistakes are likely, and so you should take special care with significant figures. However this method has the advantage that you can see, at every step of the way, how the problem is progressing. It also is more direct and often makes it easier to locate a mistake if you do make one. 

6. As an expert, you will make greater use of the formal method of working a problem. In this method, you calculate the solution by doing as much as possible without using specific numbers.  In other words, do as much of the algebra as you can before plugging in the data. In long and complicated problems terms may cancel or expressions simplify. The Physics Kahuna advises that you gain experience in problem solving by plugging in the data at the beginning of the course,  but gradually adopt the formal approach as you become more skilled and confident.  Many people adopt a compromise approach; they substitute some values but retain others as symbols (for example, g for the acceleration due to gravity). 

7. Be critical of your solution: Ask yourself, "Does this make sense?"  Compare your solution to any available examples or to previous problems you have done. Often you can check yourself by doing an approximate calculation. Many times a calculation error will result in an answer that is obviously wrong. Be sure to check the units of your solution to see that they are appropriate. This examination will develop your physical intuition about the correctness of solutions, and this intuition will be very valuable for later problems and on exams. An important thing to remember in working physics problems is that by showing all of your work you can much more easily locate and correct mistakes. You will also find it easier to read the problems when you prepare for exams if you show all your work. 

8. In an examination, you may have to do problems under a strict time limitation. Therefore, when you are finished with a homework problem, practice doing it again faster, in order to build up your speed and your confidence.  When you have completed a problem, you should be able, at some later time, to read the solution and to understand it without referring to your notes or handout. You should therefore write up the problem so as to include a description of what is wanted, the principle you have applied, and the steps you have taken. If, when you read your own answer to the problem, you come to a step that you do not understand, then you have either omitted a step that is necessary to the logical development of the solution, or you need to put down more extensive notes in your write-up to remind you of the reasons for each step. 

It takes more time to write careful and complete solutions to homework problems. Writing down what you are doing and thinking slows you down and is certainly a great deal more  work, but the important thing is that it makes you an expert problem solver.   These careful write-ups make you organize your thoughts and develop good work habits.  They will also provide you with excellent review material for exam preparation.

Effective Test Preparation:  If you have followed an active approach to study similar to the one suggested in this handout, your preparation for exams will not be overly difficult. If you haven't been very active in studying, your preparation will be somewhat harder, but the same principles still apply. Always remember: AP Physics involves problem solving. Hence, your approach to studying for exams should stress problem solving. 

Here are some principles: 

· In the week prior to the exam, follow the three steps below. These steps should give you a reasonably good idea of what has been stressed and on what you can expect to be tested. 

· Review your notes.  Your goal at this point is to make sure you know what has been emphasized. 

· Reread your solutions to the homework problems. Remember that these solutions, if complete, will note underlying principles or laws. 

· Review the assigned handout units. Once again, your purpose in this early stage of exam preparation is to make sure you know what topics or principles have been emphasized. 

· From this rapid overview, generate a list of concepts, principles, and types of problems that you expect to be covered.  It definitely helps to work with others at this stage. 

· Active Review.   Don't be satisfied with simple recognition of a principle. Aim for actual knowledge that you will be able to recall and use in a test situation. Try to look at all the possible ways that a principle can be applied. Again, it helps to work with others and to explain things to others (and have them explain things to you).  

· Effective examination preparation involves an interaction among homework problems, the classes, your notes and the text. Review actively, including self-tests in which you create your own problems which involve a combination of principles. You need to be sure that you can work problems without referring to your notes or to the textbook. Practice doing problems using both the concrete and the formal approaches, to see which you are more comfortable with. 

· Remember that exams will include a variety of different problems. You want to look back on an exam and say, "I know how to do friction problems so well, that even though they were asked in a weird way, I could recognize them and solve them." 

Tips:

1. As soon as you can, trade names and phone numbers with at least two classmates. 

2. Form study groups.

3. Read and study the course expectations. It is your contract with the Physics Kahuna.   

4. Use your planner to keep track of the assignments, tests, &tc.  

5. Keep a notebook of unfamiliar words and phrases. Look them up or ask what they mean. 

6. If you haven't yet learned to use a computer, do so. If you don't have a good calculator, which you know how to use easily, buy one and learn to use it.   Study its manual and practice using it until you can do so quickly and accurately. 

7. Ask questions! 

8. Understand that you are reinventing yourself. You are defining what and who you are for a good many years to come (you may want to reinvent yourself later, at 30 or 40), so be careful about how you go about it. 

9. Hang out with the smartest, most studious people you can find. Watch how they work. Eventually people will be watching you; help them in developing good study habits. Smart people tend to hang out with smart people.  You be a smart people, right?

10. Assume responsibility for your own education. Exercise initiative. Learn to love the whole process of education, not just the end-product. 

The Physics Kahuna’s seven reasons for taking AP Physics: 

· To meet a lot of interesting people.  (Besides the Physics Kahuna.) 

· To learn how the universe operates.

· To gain an enlarged view of an enlarged world. 

· To learn better how to learn. (Most of what you later learn, you'll teach yourself.) 

· To reinvent yourself -- that is, to discover and explore more of yourself than you normally could at home. 

· To acquire at least a dilettante's knowledge about a lot of different things, since being informed beats the heck out of being ignorant. 

· To learn how to handle adult responsibilities while still enjoying a semi-protected environment. 

Flow Chart for Studying Physics:
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