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How to Use This Book



Diagnostic Test


First, take the Diagnostic Test to gain an understanding of your strengths and weaknesses. Read the answer explanations for all questions, as they provide valuable insight into correct and incorrect answers. Refer to the Answer Key to identify the areas you need to brush up on. Here you can find the Topic and Chapter numbers that correspond to each of the questions in the Diagnostic Test.


Review and Practice


This book’s review chapters that align with the curriculum for the AP Physics 1 course. You may find it helpful to read the text along with your textbook when you are first learning the material and studying for course exams, or you may choose to read the chapters together as a review after you have completed most of your AP Physics 1 course. By answering the practice questions that follow each chapter, you will be able test your learning as you progress through the book.


Practice Tests


The final section of the book offers the opportunity to take two full-length practice tests that include all question types found on the actual exam. A comprehensive answer explanation is provided for each question.


Online Practice


In addition to the diagnostic test and two practice tests within this book, there are also two full-length online practice exams. You can take these exams in practice (untimed) mode or in timed mode. All questions include answer explanations.










BARRON’S ESSENTIAL 5



As you review the content in this book to work toward earning that 5 on your AP Physics 1 exam, here are five things that you MUST know above everything else:








	1


	
Know your kinematics:


•Know the difference between velocity and speed, displacement and distance.


•Know to use equations of motion only for problems involving constant acceleration and to otherwise use graphical methods to analyze the kinematics.


•Find hidden information within the problem (initial or final speeds of zero, accelerations of 9.8 m/s2).


•Keep your x-and y-motions separate: the only connecting variable is time.









	2


	
Know your dynamics:


•Start all analyses with a free-body diagram.


•Align your coordinate system with the direction of acceleration (if known).


•Be alert for situations that require a net force but no corresponding change in speed (centripetal forces).


•Do not add additional forces in an ad hoc manner. Decide on the number of forces based on the object’s interactions, not its motion.









	3


	
Know your conservation laws:


•If all the masses and motions of interacting particles are specified, conserve the net values of energy, momentum, and angular momentum.


•If the object in question is interacting with an object whose masses and motions are unspecified, then use the interactions to calculate changes in “conserved” quantities.


•When using conservation of energy, be alert to work done by nonconservative forces.


•When using conservation of momenta, remember that both linear and angular momenta are vector quantities.









	4


	
Look for crosscutting questions:


•This exam is designed to probe for your understanding of the connections between the various topics covered in a first year physics class. It is not enough to be able to solve the “classic” problem types. You must be able to solve multitiered problems (e.g., apply conservation of angular momentum and dynamics at the same time within one problem) and apply your knowledge to new situations.









	5


	
Understand the underlying concepts:


•Be sure to understand how to explain the why’s, not just to calculate a numerical solution. Novel situations or new types of problems can be solved by students who understand the concepts behind the equations.



















Preface



In this review book, you will find all the material you need to review and prepare for the AP Physics 1 exam, a first-year precalculus course. This book is a newly updated, targeted, and enriched version of Barron’s AP Physics 1, including the 2021 College Board update regarding the new scope of their exam.


Each chapter has review questions that vary in style and level of difficulty. These are intended to test your level of understanding of the review material. Some of these chapter questions may be easier, harder, or in a slightly different style from the actual AP exam as they are limited to the content of that particular chapter. Likewise, each chapter has a mix of traditional problem-solving examples as well as the more text-based and conceptual type of questions that appear on the AP Physics 1 exam. The tests, on the other hand, are broad in scope and draw from several different content areas at once. Included in this book, as well as online, are several full-length practice tests that mirror the actual AP exams in style, content, and difficulty. All questions have full solutions and explanations provided. Before the review chapters is a diagnostic test that can be used for practice or to guide you specifically to certain content areas you may need to review before the AP exam. Additional problem-solving strategies are provided throughout the book.


I would like to thank my many students through the years who have made my job as a physics teacher a real joy. Also, I especially want to thank my wife, Irene, for her support throughout this project.


Ken Rideout


Wayland, Massachusetts


December 2022









  



Introduction





Learning Objectives


In this chapter, you will learn about:


[image: ]Units


[image: ]Relationships and review of mathematics


[image: ]Tips for answering multiple-choice questions


[image: ]Tips for solving free-response questions


[image: ]Experimental design questions


[image: ]Graphs, fits, and the linearization of data


[image: ]Uncertainty and percent error


[image: ]The paragraph-length response


[image: ]Study skills and scheduling your review


[image: ]The seven big ideas


[image: ]Objects versus systems





Structure and Scope of the AP Physics Exams


The College Board currently offers four AP Physics exams. This book is for students preparing for the AP Physics 1 exam, which corresponds to a first-year algebra-based college course. The other exams are AP Physics 2 (a second-year algebra-based college course), AP Physics C Mechanics (calculus based), and AP Physics C Electricity and Magnetism (also calculus based). Note that the old AP Physics B exam is a retired test and is no longer offered by the College Board. Both the AP Physics 1 and AP Physics 2 exams focus on conceptual underpinnings and basic scientific reasoning along with the traditional problem-solving aspects of physics. In addition, both exams have questions that require experiential lab understanding. Although there are some calculation-oriented questions, these two tests are explicitly designed not to be “plug and chug” type questions. Students who do not thoroughly understand the physics concepts behind the equations will find themselves at a disadvantage.




AP Physics 1 Test Basics


■90 minutes for 50 multiple-choice questions


■90 minutes for 5 free-response questions


■Calculator allowed throughout


■Formula sheet and table of information provided throughout





The AP Physics 1 exam focuses on mechanics (including rotational mechanics), the three conservation laws (energy, linear momentum, and angular momentum), and oscillations. The AP Physics 2 exam picks up many of the other topics typically found in an introductory sequence in college physics and also covers some of the overlapping areas, such as force fields, electricity, and waves. Formulas are provided for you during the test (see the appendix). However, it is important that you not only know where and what the provided equations mean, but you must also be able to determine quickly under what situations the equations can and should be used. Even if a question is conceptual, having a corresponding equation in mind can guide your thinking. Note that some useful equations are not given (e.g., orbital velocity, Kepler’s third law, moment of inertia, projectile motion) and that some given equations (universal gravitational potential energy, for example) are unlikely to be used. The equation sheet does, however, provide a solid foundation. A well-prepared student will be able to find and understand every equation on it.


Although you may not use your calculator often during the exam, one is allowed throughout. Check the College Board website for an approved list of calculators. Generally, all scientific and graphing calculators are allowed. You should make sure you have extra batteries for your calculator during the exam. A ruler is also permitted, but its usefulness is likely limited to drawing straight lines, if needed, during the free-response section.


Organization of This Book


This introduction serves as general background to the AP exam. A diagnostic test follows. This exam is intended as a tool to help already-prepared students determine if they have any weakness in content and to direct them to the appropriate chapter in this book for review. Although example problems and targeted questions are included at the end of each chapter to reinforce the content, the full-length practice tests are where you will find questions that are most closely modeled after the actual AP Physics 1 exam. Each chapter covers a specific topic in physics, so the questions in each chapter are limited to that specific concept. The specific problem types in the AP Physics 1 exam are mirrored in the practice tests. For example, “choose two” multiple-choice problems, experimental design questions, paragraph-long explanations, and text-heavy conceptual questions are all included.



Study Skills and Tips



Units


Preparing for an AP exam takes time and planning. In fact, your preparation should begin in September when you start the class. If you are using this review book during the year, the content review chapters should parallel what you are covering in class. If you are using this review book a few weeks prior to the exam in May, your strategy needs to change. The review material should help you refresh your memory as you work on the practice tests. In either case, you should have a plan.




TIP


Make sure you set up a review schedule.





In this chapter, we will look at study skills and tips for helping you do well on the AP Physics 1 exam. One of the most important things to remember is that most physical quantities have units associated with them. You must memorize units since you may be asked questions about them in the multiple-choice section. In the free-response questions, you must include all units when using equations, making substitutions, and writing final answers.




TIP


Make sure you memorize all units. Be sure to include them with all calculations and final answers.





A list of standard fundamental (SI) units as well as a list of some derived units are shown in the following two tables. As you work through the different chapters, make a note (for example, on index cards) of each unit.




Table 1. Fundamental SI Units Used in Physics


















	

Quantity




	

Unit Name




	

Abbreviation









	

Length




	

Meter




	

m









	

Mass




	

     Kilogram




	

kg









	

Time




	

 Second




	

s









	

Electric current*




	

 Ampere




	

A









	

Temperature*




	

Kelvin




	

K









	

Amount of substance*




	

Mole*




	

mol









	

Luminous intensity*




	

   Candela




	

cd*












*Not likely to appear on the AP Physics 1 exam





Table 2. Some Derived SI Units Used in Physics


[image: ]


Relationships and Review of Mathematics


Since AP Physics 1 is an algebra-based course, the appendix reviews some essential aspects of algebra. In physics, we often discuss how quantities vary using proportional relationships. Four special relationships are commonly used. You can review them in more detail by referring to the appendix. You should memorize these relationships.




Reminder


These relationships are also useful for analyzing data to answer laboratory-based questions. A laboratory-based question is always on the exam.







■Direct relationship—This is usually represented by the algebraic formula y = kx, where k is a constant. This is the equation of a straight line, starting from the origin. An example of this relationship is Newton’s second law of motion, [image: ], which states that the acceleration of a body is directly proportional to the net force applied (see Chapter 3).


■Inverse relationship—This is usually represented by the algebraic formula [image: ]. This is the equation of a hyperbola. An example of this relationship can be seen in a different version of Newton’s second law, [image: ]. In this version, if a constant net force is applied to a body, the mass and acceleration are inversely proportional to each other. Some special relationships, such as gravitation and static electrical forces, are known as inverse square law relationships. The forces are inversely proportional to the square of the distances between the two bodies (see Chapters 5 and 9).


■Squared (quadratic) relationship—This is usually represented by the algebraic formula y = kx2 and is the equation of a parabola starting from the origin. An example of this relationship can be seen in the relationship between the displacement and uniform acceleration of a mass from rest [image: ] (see Chapter 2).


■Square root relationship—This is usually represented by the algebraic formula [image: ] and is the equation of a “sideways” parabola. This relationship can be seen in the relationship between the period of a simple pendulum and its length, [image: ] (see Chapter 8).


■As you review your material, you should know each of these relationships and their associated graphs (see the appendix for more details).





Tips for Answering Multiple-Choice Questions


Without a doubt, multiple-choice questions can be tricky. The AP Physics 1 exam contains 50 multiple-choice questions. These can range from a simple recall of information to questions about units, graphs, proportional relationships, formula manipulations, and simple calculations. According to the College Board, the breakdown of topics covered on the multiple-choice section is as follows:




















	Kinematics:


	12–18%







	Forces (Dynamics):


	16–20%







	Energy:


	20–28%







	Gravity & Circular Motion:


	6–8%







	Linear Momentum:


	12–18%







	Rotational Motion:


	12–18%







	Oscillations (Simple Harmonic Motion):


	4–6%
















One tip to remember is that there is no penalty for wrong answers. This means that you want to try to answer all questions. Instead of randomly guessing, however, you can improve your chances of getting a correct answer if you can eliminate at least two answer choices. Guess intelligently. For the Physics 1 exam, all multiple-choice questions will have four answer choices. A new question type has also been added, the “multiple-correct items” question. These questions, which ask you to mark two correct responses, will be clearly indicated on the exam and are introduced in this book. These “choose two” question types are scored all-or-nothing, meaning you must get both correct to get credit. There will be five of these “choose two” questions at the end of the multiple-choice section (45 single-select questions followed by this set of 5 choose-two questions).




The magnitude of the acceleration due to gravity (g) can be approximated as 10 m/s2. You can also use estimations or order of magnitude approximations to see if answers make sense.





When you read a multiple-choice question, try to get to the essential aspects. You have 90 minutes for this part, so do not waste too much time per question. Try to eliminate two or three choices. If a formula is needed, you may try to use approximations (or simple multiplication and division).


As you work on the multiple-choice questions in the practice tests, look for distractors. These are choices that may look reasonable but are incorrect. For example, if the question is expecting you to divide to get an answer, the distractor may be an answer obtained by multiplying. Watch out for quadratics (such as centripetal force) or inverse squares (such as gravitation), where linear reasoning does not apply.


If you cannot recall some information, perhaps another similar question will cue you as to what you need to know. (You may work on only one part of the exam at a time.) When you read the question, try to link it to the overall general topic, such as kinematics, dynamics, or electricity, and then narrow down the specific area and the associated formula. Finally, you must know which quantities are vectors and which quantities are scalars (see Chapter 1).


Each multiple-choice question in the practice tests is cross-indexed with the general topic area of physics to guide you on your review. As you work on the tests and check your answers, you can easily go back to the topic area to review. At the start of your review, you may want to work on the multiple-choice questions untimed for the diagnostic and first practice tests. A few days before the AP exam (see the timeline schedule later in this chapter), you should do the last practice test timed (90 minutes for the multiple-choice section and an additional 90 minutes for the free-response section).


Tips for Solving Free-Response Questions


The AP Physics 1 exam includes five free-response questions:


1 experimental design question (12 points)


1 qualitative/quantitative translation problem (12 points)


1 paragraph style short answer (7 points)


2 short-answer questions (7 points each)


You will have 90 minutes for this section. Each question will have specific point allocations for each subsection. However, the free-response portion of the exam in its entirety is worth 50 percent of your “raw score.” Keep in mind that the curve determining your actual reported score (out of 5), based on the raw score from the points you earned, changes from year to year.


Qualitative/quantitative translation problems emphasize proportional and symbolic reasoning skills. These problems also provide an opportunity for you to demonstrate your ability to translate between multiple representations of the same problem. Every exam has questions that require students to “justify your response.” There is an expectation that you will be able to write paragraph-long coherent answers involving multiple concepts in physics. You are expected to be able to read critically and write precise and coherent responses. Experimental design questions are addressed in the next section. All three free-response question types are used in this book.


Since you are not given specific formulas for some concepts, you should begin learning how these formulas are derived starting at the beginning of the year. For example, you are not given the specific formulas for projectile motion problems since these are easily derived from the standard kinematics equations. If you begin reviewing a few weeks before the AP exam, you may want to make index cards of formulas to help you to memorize them.




TIP


Make sure you show all of your work on Part II. Include all formulas, substitutions with units, and general concepts used. Remember to label all diagrams. Communicate with the grader!





You must read the entire question carefully before you begin. As you begin to solve the problem, make sure that you write down the general concept being used, for example, conservation of mechanical energy or conservation of energy. Then, you must write down the equations you are using. For example, if the problem requires you to use conservation of mechanical energy (potential and kinetic energies), write out those equations:


Initial total mechanical energy = Final total mechanical energy


[image: ]


When you are making substitutions, you must include the units! For example, if you are calculating net forces on a mass (such as a 2 kg mass that has an acceleration of 4 m/s2), you must write as neatly as possible:


[image: ]


Include all relevant information. Communicate with the grader by showing him/her that you understand what the question is asking. You may want to make a few sketches or write down your thoughts in an attempt to find the correct solution path. When a written response is requested, make sure that you write neatly and answer the question in full sentences.


Sometimes the question refers to a lab experiment typically performed in class or to simulated data that are given. In that case, you may be asked to make a graph. Make sure the graph is labeled correctly (with axes labeled and units clearly marked), points plotted as accurately as possible, and best-fit lines or curves used. Do not connect the dots. Always use the best-fit line for calculating slopes. Make sure you include your units when calculating slopes. Always show all of your work.




TIP


Make sure you have pencils, pens, a calculator, extra batteries, and a metric ruler with you for the exam!





If you are drawing vectors, make sure the arrowheads are clearly visible. For angles, there is some room for variation.


Since angles are measured in degrees, be sure your calculator is in the correct mode. If scientific notation is used, make sure you know how to input the numbers into your calculator correctly. Remember, each calculator is different.


If you are asked to draw a free-body diagram (see pages 86–88), make sure you include only actual applied forces. Do not include component forces. Centripetal force is not an applied force and should not be included on a free-body diagram.


What do you do if you are not sure how to solve a problem? Follow these 11 tips.




1.Make sure you understand the general concepts involved and write them down.


2.Write down all appropriate equations.


3.Try to see how this problem may be similar to one you may have solved before.


4.Make sure you know which information is relevant and which information is irrelevant to what is being asked.


5.Rephrase the question in your mind. Maybe the question is worded in a way that is different from what you are used to.


6.Draw a sketch of the situation if one is not provided.


7.Write out what you think is the best way to solve the problem. This sometimes triggers or cues a solution.


8.Use numbers or estimations if the solution is strictly algebraic manipulation, such as deriving a formula in terms of given quantities or constants.


9.Relax. Sometimes if you move on to another problem, take a deep breath, close your eyes, and relax for a moment, the tension and anxiety may go away and allow you to continue.


10.Do not leave anything out. Unlike on the multiple-choice questions, you need to show all of your work to earn credit. If you cannot solve the first part of a problem, you can always declare an answer and use it for full credit on the subsequent sections.


11.Understand what you are being asked to do. The Physics 1 exam wants you to respond in specific ways to certain key words.




[image: ]“Justify” or “Explain”: Support your answer with words, equations, calculations, diagrams, or graphs.


[image: ]Calculate”: Provide numerical and algebraic work leading to the final answer.


[image: ]“What is” or “Determine”: Although showing work is always desirable, it is not necessary for these questions—you may simply state your answer.


[image: ]“Derive”: Starting with a fundamental equation (such as those given on the formula sheet), mathematically manipulate it to the desired form.


[image: ]“Sketch”: Without numerical scaling or specific data points, draw a graph that captures the key trend in the relationship (curvature, asymptotes, and so on).


[image: ]“Plot”: Specific data points should be placed onto a scaled grid. Do not connect the dots (although trends, especially linear ones, may be superimposed on the graph).








Experimental Design Questions


According to the College Board, there are seven “Science Practices” that students should be familiar with when taking the exam. Although you need to know these practices throughout the exam, pay special attention to these when answering the experimental design questions.




1.Appropriate use of representations and models: Use diagrams, graphs, and equations when explaining the problem.


2.Appropriate use of mathematics: Define your variables, show algebraic manipulations clearly, and plug in only specific data at the very end of the problem. Do not use more significant digits in your answer than you have in the raw data.


3.Scientific questioning: All proposals must be testable and easy to understand. Phrase proposals in terms of specific relationships, such as “y will vary inversely with increasing x-values.”


4.Planning and implementing data collection strategies: Systematic testing of one possible factor at a time while holding other factors constant is the key here.


5.Data analysis and evaluations: Graph the data when possible, and explicitly address whether or not the data are correlated (one variable has an effect on the other). Is there a linear trend? What is the line of best fit?


6.Work with scientific explanations and theories.


7.Connect and relate knowledge from various concepts, scales, and representations.





Fold your existing knowledge of physics in to your experimental design. Can you make analogies to other areas of physics to guide your thinking? (“Like force causes linear acceleration; the torques here will cause angular accelerations.”)


Graphs, Fits, and the Linearization of Data


Graphs that are linear in nature are much easier to analyze, especially by hand, than graphs of any other nature. Trends, slopes, intercepts, and correlations of experimental results to theoretical predications are readily obtained. For this reason, if you are asked to graph your data, it will almost always be advantageous to linearize it first. Specifically, if the relationship is not linear to start, use a change of variable to make the relationship linear.


For example, if asked to determine the spring constant k of a system based on a collection of elastic potential energies for various extensions of the spring, the relevant equation is


[image: ]


This is a quadratic relationship, not a linear one. Before graphing, make the following change of variable:


z = x2


So the relationship is now:


[image: ]


Now when graphed and a line of best fit is applied, the slope of the straight line will be ½k.


How can a line of best fit be generated by hand? If need be, you can use a straightedge and draw one straight line that has as many data points above the line as below it. Once this line is drawn, all subsequent calculations should be based on the slope and intercept of this best-line fit rather than on the original data. The idea here is that the fit of the data is an average of the raw data and is inherently better than any one particular point because the random variations in data have been smoothed out by the fit. When asked to analyze a graph of data, always use the fitted line or curve rather than the individual data points for this same reason.




[image: ] Sample Problem





Determine k by graphing the following data provided by another student.




















	

EPE (J)




	

x (cm)









	

0.058




	

  2.5









	

0.196




	

  4.6









	

1.117




	

11.0









	

2.081




	

15.1




















[image: ] Solution





Since the relationship between these variables is quadratic, begin by squaring the given values for x. Also change to the standard MKS units of meters. Note that you must scale the axis yourself based on the given data. Your scale should make sure that at least two-thirds of the graph space provided is used.




















	

x (cm)




	

x2 (m2)









	

  2.5




	

   0.000625









	

  4.6




	

   0.002116









	

11.0




	

0.0121









	

15.1




	

    0.022801


















[image: ]


Approximate slope = Δy/Δx = 2/0.02 = 100 J/m2 or 100 N/m (since J = N ⋅ m)


Note the labels (with units) on the x- and y-axes as well as the title for the graph.


Uncertainty and Percent Error


In addition to respecting the number of significant digits in measured or recorded data, you can also determine the corresponding uncertainty in derived quantities. For example, if the radius of a circle is measured and recorded as 3.5 cm, there are only 2 significant digits in this number. Therefore, the area of the circle (πr2) should be truncated from the calculator result to 2 significant digits. The area is 38 cm2. The rest of the digits are not significant as they imply a precision in the radius that we do not have.


To take this analysis one step further, a percent error can be associated with a measurement. For example, one could write down the uncertainty in radius explicitly as r = 4.5 +/− 0.05 cm. This implies that the true value is most likely between 4.45 and 4.55 cm. This is a percent error of 1.1%.


[image: ]


100 * Uncertainty/Value = Percent error


Percent errors are an easier way of comparing the relative precision of different measurements. For example, a measurement of 128 +/− 2 mm has a percent error of 1.6% and is thus less precise than our original measurement that has an error of 1.1%.


The College Board offers the following clarification about their expectations on uncertainty: “On the AP Physics 1 exam, students will not need to calculate uncertainty but will need to demonstrate understanding of the principles of uncertainty.” Although a student should be able to use, reason, and support his or her answers by proper use of significant digits and percentage error, the student will not be expected to propagate errors, calculate standard deviations, or carry out formal linear regressions.



The Paragraph-Length Response


According to the College Board, you should be “able to both analyze a situation and construct a coherent, sequenced, well-reasoned exposition that cites evidence and principles of physics and that make sense on the first reading.” Points may be deducted for responses consisting primarily of equations, extraneous information, or arguments not presented in the correct logical order. The paragraph should not be overly long and may include equations, diagrams, graphs, and calculations; however, it should consist mostly of prose.




Conventions


The following conventions are used on the AP Physics 1 exam and in this book:


■The frame of reference of any problem is assumed to be inertial (unless otherwise stated).


■Assume air resistance is negligible (unless otherwise stated).


■In all situations, positive work is defined as work done on a system.





Study Skills and Scheduling Your Review


Preparing for any Advanced Placement exam takes practice and time. Effective studying involves managing your time so that you efficiently review the material. Do not cram a few days before the exam. Getting a good night’s sleep before the exam and having a good breakfast the day of the exam is a better use of your time than “pulling an all-nighter.” Working in a study group is a good idea. Using index cards to make your own flash cards of key concepts, units, and formulas can also be helpful.


When you study, try to work in a well lighted, quiet environment, when you are well rested. Studying late at night when you are exhausted is not an effective use of your time. Although some memorization may be necessary, physics is best learned (and studied) by actively solving problems. Remember, if you are using this book during the year, working through the chapter problems as you cover each topic in class, memorizing the units, and familiarizing yourself with the formulas at that time will make your studying easier in the days before the exam.


If you are using this book in the weeks before the exam, make sure you are already familiar with most (if not all) of the units, equations, and topics to be covered. You can either use the chapter review for a quick overview and practice, or dive right in to the diagnostic test. You do not need to take the diagnostic test under timed conditions. See how you do, and then review the concepts for those questions that you got wrong. You can use the end-of-chapter questions to test your grasp of specific topics and then work on the remaining practice tests.


Setting up a workable study schedule is also vital to success. Each person’s needs are different. The following schedule is just one example of an effective plan.




Don’t forget that you have two full-length practice tests with this book, in addition to the diagnostic test.






Overview of AP Physics Concepts



The Seven Big Ideas


The College Board has identified seven “Big Idea” strands that serve as the central organizing structure for both the AP Physics 1 and AP Physics 2 exams. Although the tests have different content, they both attempt to reinforce these central ideas in ways that are appropriate to the subject matter.




■Big Idea 1: Systems “Objects and systems have properties such as mass and charge. Systems may have internal structure.”


■Big Idea 2: Fields “Fields existing in space can be used to explain interactions.” (AP Physics 1 has only gravitational fields.)


■Big Idea 3: Force Interactions “The interactions of an object with other objects can be described by forces.”


■Big Idea 4: Change “Interactions between systems can result in changes in those systems.”


■Big Idea 5: Conservation “Changes that occur as a result of interactions are constrained by conservation laws.”


■Big Idea 6: Waves “Waves can transfer energy and momentum from one location to another without the permanent transfer of mass and serve as a mathematical model for the description of other phenomena.” (AP Physics 2 only.)


■Big Idea 7: “Probability can be used to describe quantum systems.” (AP Physics 2 only.)





Use these Big Idea strands as a guide when studying for the tests. They indicate what conceptual questions may appear on the exam.


Objects Versus Systems


An object is thought of as an isolated mass that is being acted upon by outside forces. Any internal structure of the object is ignored. The object is defined by its properties (e.g., mass, charge). Strictly speaking, for a single object being analyzed, it does not make sense to make use of potential energy, Newton’s third law, thermal energy, or the conserved quantities. Instead when discussing a single object, use the following relationships from mechanics:


[image: ]


A system, in contrast, is made up of objects that may interact. It is within isolated systems that the conserved quantities, canceling Newton’s third law forces (internal forces), the heat capacity of the constituent parts, and the potential energy of relationship between interacting objects are useful concepts. Within systems, conserved quantities become the most useful lens through which to view the situation:


[image: ]


Table 3. Test Prep Schedule
















	

September 1–April 15




	

As the year progresses, make sure you memorize units and are comfortable with formulas. If you are using this book during the year, do end-of-chapter problems as they are covered in class. Make sure you register for the exam, following school procedures, and refer to the College Board’s website for details: www.collegeboard.com









	

Four weeks before the exam




	

Most topics should be covered by now in class. If you are using this book for the first time, begin reviewing concepts and doing the end-of-chapter problems. Begin reviewing units and formulas. Devote at least 30 minutes each day to studying.









	

Three weeks before the exam




	

Start working on the diagnostic test. Go back and review topics that you are unsure of or feel that you answered incorrectly.









	

Two weeks before the exam




	

Begin working on practice tests. Continue to review old concepts.









	

One week before the exam




	

Do the remaining practice tests timed. Make sure you are comfortable with the exam format and know what to expect. Review any remaining topics and units.









	

The day before the exam




	

Pack up your registration materials, pens, pencils, calculator, extra batteries, and metric ruler. Put them by the door, ready to go. Get a good night’s sleep.









	

The day of the exam




	

Have a good breakfast. Make sure you take all the items you prepared the night before. Relax!















SUMMARY


■Make sure you set up a manageable study schedule well in advance of the exam.


■Make sure you memorize all units and are familiar with the exam format.


■Multiple-choice questions do not have a penalty for wrong answers, so do not skip any. If you are unsure of the answer, try to eliminate as many choices as you can, and then guess!


■Do not leave any question out on the free-response part! Show all of your work. Write down all fundamental concepts, write all equations used, and include units for all substitutions and in your final answer.


■Read each question carefully. Write your answers clearly. On the multiple-choice questions, make sure you have a #2 pencil and bubble in all information carefully. Write out short-answer questions in full sentences. Clearly label graphs with units and use best-fit lines or curves.


■Know the “Seven Big Ideas” of physics as defined by the College Board; they are helpful clues as to what key concepts are emphasized on the exam.


■An object can be represented by a single mass. When exposed to external forces, it is best modeled as experiencing changes in speed and/or direction.


■A system is a group of objects which, if isolated, is best modeled with conservation laws.


■Try to relax and do all of the practice tests. Work on the chapter questions to review concepts as needed.


■Get a good night’s sleep before the exam.


■On the day of the exam, bring all registration materials with you, as well as pens, pencils, calculators, extra batteries, and a metric ruler.


Relax and Good Luck!
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