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How to Use This Book


This book provides comprehensive review and extensive practice for the latest AP Physics 2 course and exam.

About the Exam

Start with the Introduction, which outlines the exam format. Review the advice for ­answering all question types, familiarize yourself with the mathematical relationships and concepts you should know for test day, and learn how to develop a study plan that works for you.

Diagnostic Test

Next, take the short diagnostic test to determine which topics you know well and which ones you may want to brush up on. Complete all of the questions, and then check the answer explanations, especially for any questions you may have missed. If you had difficulty answering any of the multiple-choice questions, refer to the brackets at the end of each answer explanation to see which topic each question covers and the corresponding review chapter in this book.

Review and Practice

Study all seven review chapters, which are divided into the following units of the latest AP Physics 2 course and exam: Thermodynamics; Electric Force, Field, and Potential; Electric Circuits; Magnetism and Electromagnetism; Waves; Geometric Optics; and Modern Physics. Each chapter includes a review of all frequently tested topics, clear figures that illustrate key concepts, sample problems with solutions, helpful tips and reminders, chapter summaries, and end-of-chapter practice exercises with detailed answer explanations.

Practice Tests

There are two full-length practice tests toward the end of the book that mirror the actual exam in format, content, and level of difficulty. Each test is followed by detailed answers and explanations for all questions as well as a test analysis sheet for gauging how well you did.

Appendices

Before completing your review, be sure to consult the Appendices at the end of the book for a table of important information to know for test day, key formulas you should be familiar with, and a glossary of common physics terms and their definitions.

Online Practice

There are also two additional full-length practice tests online. You may take these tests in practice (untimed) mode or in timed mode. All questions are answered and explained.


For Students

In this review book, you will find all the material needed to review and prepare for the AP Physics 2 exam, a second-year precalculus course. This book (and the test itself) assumes you have familiarity with the material in the AP Physics 1 curriculum. AP Physics 2 should be seen not only as additional topics in physics but also as a continuation of AP Physics 1 topics.

Preparing for an AP exam takes time and planning. In fact, your preparation should begin in August or September, when you start the class. If you are using this review book during the year, the content review chapters may parallel what you are covering in class. In that case, study all of the topics within each chapter and attempt every practice exercise, as the questions within these sets vary in style and level of difficulty and are intended to test your level of understanding of the review material. If you are using this review book a few weeks prior to the exam and your study time is limited, your strategy needs to change. Instead, review the end-of-chapter summaries and take both full-length practice exams, which test your knowledge of all the various content areas of AP Physics 2. Be sure to read through all the tips and sidebars throughout the book for helpful advice and reminders for test day, and above all, best of luck on your AP Physics 2 exam!

For Teachers

This book is fully aligned with the redesigned curriculum, units, and exam format outlined in the latest AP Physics 2 Course and Exam Description. You can use this book as a resource in the classroom, or you can assign chapters as supplemental reading or practice questions as homework or test material.






As you review the content in this book to work toward earning that 5 on your AP PHYSICS 2 exam, here are five things that you MUST know above ­everything else:

 Review the key concepts of the AP Physics 1 curriculum (e.g., review the Essential 5 in Barron’s AP Physics 1 Premium). AP Physics 2 is designed as a second-year course, and the key ideas of AP Physics 1 provide the essential knowledge base for the material for this exam.



 Understand fields:• Be able to visualize, draw, and interpret electric and magnetic field lines.• Be able to make analogies between electric and gravitational fields.• Understand the difference between the field strengths and the actual force exerted on an object in that field.• Understand the differences between field potentials and the actual potential energy present when an object is in the field.



 Know how and when to use the various models for waves:• Model light and sound as a wave for interactions such as diffraction, Doppler shift, and interference and when describing it in terms of amplitude and wavelength.• Model light as a series of wavefront rays for problems in optics (reflection, refraction, mirrors, and lenses).• Model light as individual particles (photons) in atomic and modern physics.



 Understand and trace the distribution of voltage and flow of current in simple and complex circuits:• Although detailed questions about the exponential nature of charging and discharging capacitors will not be asked, you must understand their behavior and purpose when fully charged or fully discharged in circuits.



 Understand the energy conservation roots of thermodynamics and Kirchhoff’s Rules:• Understand the specialized vocabulary of thermodynamics and be able to connect all operations to energy transfers and ­transformations.• Relate Kirchhoff’s Loop Rule to the conservation of energy when ­analyzing circuits.


   


Introduction


The College Board currently offers four AP Physics exams. This book is for students preparing for the AP Physics 2 exam, which corresponds to a second-year algebra-based college course. The other exams are AP Physics 1 (a first-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 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 designed explicitly to not be “plug and chug” questions. If you do not thoroughly understand the physics concepts behind the equations, you will find yourself at a disadvantage.


Conventions of AP Physics 2:


	The frame of reference of any problem is assumed to be inertial.

	Positive work is defined as work done on a system.

	The direction of current is conventional current (the direction positive charges would drift).

	All batteries and meters are ideal (unless otherwise stated).

	Edge effects are assumed for the electric field of a parallel plate capacitor.

	For any isolated electrically charged object, the electric potential is defined as zero out at infinity.





The AP Physics 1 exam focuses on kinematics, dynamics, the three conservation laws, oscillations, and fluids. The AP Physics 2 exam assumes you have already covered these topics and understand this material. If you have not studied these topics, it is highly recommended that you review them (with the Barron’s AP Physics 1 Premium book, for example) before using this book. The AP Physics 2 exam not only assumes you have this background information, but it also continues the study of physics with thermodynamics, electric charge and force, magnetism, electromagnetism, introductory circuits, waves, optics, and modern physics.

Exam Format

You will have three hours to complete the AP Physics 2 exam, which consists of the two sections outlined in Table A.


Table A AP Physics 2 Exam Format




	
	Section I
	Section II



	Question Type
	Multiple-Choice
	Free-Response



	
Number of Questions

	40
	4



	Time
	80 minutes
	100 minutes



	
% of Overall Score

	50%
	50%







Formulas are provided for your use during the test (see the Appendices of this book). However, it is important that you not only know what the provided equations mean but also are able to quickly determine in what situations they can and should be used. Even if a question is conceptual, having a corresponding equation in mind can guide your thinking. The equation sheet provides a solid foundation. A well-prepared student will be able to find and understand every equation on the equation sheet.

Although you may not need to use your calculator a lot during the exam, one is allowed throughout. (Check the College Board website for an approved list of calculators. Generally, though, all scientific and graphing calculators are allowed.) Make sure your calculators are fully charged and that you have extra batteries for your calculator during the exam. A ruler is also permitted. Its usefulness is likely limited, though, to drawing straight lines, if needed, during the free-response section.

Section I: Multiple-Choice

Without a doubt, multiple-choice questions can be tricky. The AP Physics 2 exam asks multiple-choice questions that can range from a simple recall of information to questions about units, graphs, proportional relationships, formula manipulations, and simple calculations (without a calculator). The questions cover all areas of the course, and the exam weighting per unit for Section I is outlined in Table B.


Table B Exam Weighting for Section I of the AP Physics 2 Exam




	Unit
	Percentage



	Thermodynamics
	15–18%



	Electric Force, Field, and Potential
	15–18%



	Electric Circuits
	15–18%



	Magnetism and Electromagnetism
	12–15%



	Geometric Optics
	12–15%



	Waves, Sound, and Physical Optics
	12–15%



	Modern Physics
	12–15%







Section II: Free-Response

The AP Physics 2 exam includes four free-response questions, each of which is a unique question type requiring specific skills. The general format of Section II is outlined in Table C, followed by a description of each question type.


Table C Section II of the AP Physics 2 Exam




	Question Type
	Suggested Time
	Point Value



	Mathematical Routines
	20–25 minutes
	10 points



	Translation Between Representations
	25–30 minutes
	12 points



	Experimental Design and Analysis
	25–30 minutes
	10 points



	Qualitative/Quantitative Translation
	15–20 minutes
	8 points







The Mathematical Routines question will require you to use mathematics to analyze and make predictions about a scenario.

The Translation Between Representations question will require you to connect different representations of a scenario and draw graphs that relate quantities within the scenario. Also, you will be asked to make predictions (about different situations or changes to the original scenario) and/or justify your answers or predictions.

The Experimental Design and Analysis question will require you to create scientific procedures and analyze data. This question will be broken down into two sections:


	Design: You will be asked to design a high school lab experiment that is based around a scientific question, varies by only one parameter, and measures how that change affects one characteristic. You will also need to describe how data can be collected to help answer that question.

	
Analysis: You will be given experimental data based on a similar question to that in the Design part, and you will be asked to use that data to create and analyze a graph that will help answer the question.




The Qualitative/Quantitative Translation question will focus on a scenario and require that you make connections between the physical laws that govern the scenario and mathematical representations of the scenario. You will need to make and justify claims about the scenario and derive an equation connected to that scenario. Also, you will be asked to make predictions (about different situations or changes to the original scenario) and/or justify your answers or predictions.

Tips for Section I: Multiple-Choice Questions


	
Remember that there is no penalty for wrong answers. This means that you should try to answer all the questions.

	
Guess logically. For the AP Physics 2 exam, all multiple-choice questions will have four answer choices and only one correct answer. If you’re not sure about the correct answer, instead of randomly guessing, you can improve your chances of getting the correct answer by eliminating at least two answer choices.

	
Look for distractors. Distractors 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 Coulomb’s law).

	
If a formula is needed, try to use approximations (or simple multiplication and division). For example, 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.

	
Make connections between questions and topics when possible. If you cannot recall some information, perhaps another similar question will cue you as to what you need to know. (Note that 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 electricity. Then narrow down the specific area and the associated formula. Finally, you must know which quantities are vectors and which quantities are scalars.

	
Practice both with and without timing. At the start of your review, you may want to work without a timer on the multiple-choice questions for the diagnostic test and the first practice test. A few days before the exam (see the sample study plan later in this Introduction), you should attempt the second practice test timed.



Tips for Section II: Free-Response Questions


	
Be prepared. Make sure that you have a working calculator with extra batteries in the days before your exam.

	
Read the entire question carefully and plan your response. Before solving the problem, make sure you know what the question is asking of you. Write down the general concept being used—for example, conservation of mechanical energy or conservation of energy. Then write down the equations you plan to use. For example, if the problem requires you to use conservation of mechanical energy (potential and kinetic energies), write out those equations:






	
Review the equation sheet. An equation sheet will be provided on exam day. Make sure you know where the formulas and constants can be found on this sheet. One of the first things you may notice is that you are not given every formula you have ever learned. Some teachers may let you use a formula sheet during their classroom exams, and some teachers may require you to memorize formulas. Even if you get to use a formula sheet during a classroom exam, you should memorize derivations and variations of formulas. Furthermore, 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 school year. For example, you will not be 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 learn them.

	
Show all of your work. Include all formulas, substitutions, and general concepts used to earn full credit. When you are making substitutions, indicate to the grader what you are doing. For example, if you are calculating the net force on a mass, write as neatly as possible:






	
Include all relevant information. Show the grader 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. If a written response is requested, make sure you write neatly and answer the question in full sentences.

	
Remember to label all diagrams. Sometimes the question may refer to a lab experiment typically performed in class or simulated data 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 are plotted as accurately as possible, and best-fit lines or curves are used where appropriate. Do not connect the dots. Always use the best-fit line for calculating slopes. Make sure you include units on all final answers, including slopes. If you are drawing vectors, make sure the arrowheads are clearly visible. For angles, there is some room for variation. If you are asked to draw a free-body diagram, 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.

	
Pay attention to your calculator mode. 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.

	
When you are not sure how to solve a problem, don’t panic! Follow these ten tips:

	Make sure you understand the general concepts involved, and jot down those concepts, plus all appropriate equations.

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

	Determine what information is relevant and what information is irrelevant to what is being asked.

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

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

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

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

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

	Do not leave anything out. Unlike on the multiple-choice questions, you need to show all of your work to earn credit.

	
Understand what you are being asked to do. The AP Physics 2 exam requires you to respond in specific ways to certain key words or “task verbs”:

	
Calculate—provide numerical and algebraic work leading to the final answer (and don’t forget units and significant figures!)


	
Compare—elaborate on similarities and/or differences


	
Derive—mathematically manipulate a fundamental equation (such as those given on the equation sheet) into the desired form


	
Describe—list the relevant characteristics


	
Determine—after explaining or calculating, arrive at a conclusion


	
Draw—create a diagram that shows physical objects and their relationships


	
Estimate—roughly calculate (to the closest power of 10), indicate greater/less than, or indicate positive/negative values (no need to show work)


	
Indicate—simply provide information (without explanation)


	
Justify—provide qualitative (not mathematical) reasons to support your claim


	
Label—indicate unit, scale, or components in a graph or other representation


	
Plot—place specific data points onto a scaled grid; do not connect the dots (although trends, especially linear ones, may be superimposed on the graph)


	
Rank—order by magnitude


	
Sketch—without numerical scaling or specific data points, draw a representation that captures the key trend in the relationship (curvature, asymptotes, and so on)


	
Verify—show that the specific condition is met and explain why it applies












Scoring of the AP Physics 2 Exam

The AP Physics 2 exam is scored on a scale from 1 to 5, with 5 being the highest possible score. Table D describes each score.


Table D AP Physics 2 Exam Scores




	AP Exam Score
	Recommendation



	5
	Extremely Well Qualified



	4
	Well Qualified



	3
	Qualified



	2
	Possibly Qualified



	1
	No Recommendation







Scores of 3 or above may earn you college credit. Policies regarding credit for AP exam scores vary widely among schools and may even vary among majors at the same school. Always check with the college or university you plan to attend to find out the latest information.

Each section of this exam is worth 50 percent of your grade to determine your “raw score.” Keep in mind that the curve for the exam changes from year to year.

Units

One of the most important things to remember for the AP Physics 2 exam 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 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 chapters in this book, make a note (on index cards, for example) of each unit.


Table E 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








Table F Some Derived SI Units Used in Physics




	Quantity
	Unit Name
	Abbreviation
	Expression in Other SI Units



	Area
	
	
	m2




	Linear velocity
	
	
	m/s



	Linear acceleration
	
	
	m/s2




	Force
	Newton
	N
	kg · m/s2




	Momentum
	
	
	kg · m/s



	Impulse
	
	
	N · s = kg · m/s



	Angular velocity
	
	
	rad/s



	Angular acceleration
	
	
	rad/s2




	Torque
	
	
	N · m



	Angular momentum
	
	
	kg · m2/s



	Moment of inertia
	
	
	kg · m2




	Spring constant
	
	N/m
	kg/s2




	Frequency
	Hertz
	Hz
	s−1




	Pressure
	Pascal
	Pa
	N/m2 = kg/(m · s2)



	Work, energy
	Joule
	J
	N · m = kg · m2/s2




	Power
	Watt
	W
	J/s = kg · m2/s3




	Electric charge
	Coulomb
	C
	A · s



	Electric field
	
	N/C
	kg · m/(A · s3)



	Electric potential
	Volt
	V
	J/C = kg · m2/(A · s3)



	Resistance
	Ohm
	Ω
	V/A = kg · m2/(A2 · s3)



	Capacitance
	Farad
	F
	C/V = A2 · s4/(kg · m2)



	Magnetic flux
	Weber
	Wb
	V · s = kg · m2/(A · s2)



	Magnetic flux density
	Tesla
	T
	Wb/m2 = kg/(A · s2)



	Inductance
	Henry
	H
	Wb/A = kg · m2/(A2 · s2)








Mathematical Relationships


Since AP Physics 2 is an algebra-based course, the Appendices review some essential aspects of algebra. In physics, we often discuss how quantities vary using proportional relationships. Four special relationships are commonly used.


	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, , which states that the acceleration of a body is directly proportional to the net force applied.

	Inverse relationship—This is usually represented by the algebraic formula . This is the equation of a hyperbola. An example of this relationship can also be seen in Newton’s second law of motion. 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.

	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, .

	Square root relationship—This is usually represented by the algebraic formula  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, .



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



This is a quadratic relationship, not a linear one. Graphing energy versus displacement will therefore produce a parabola shape from which it is difficult to extract the spring constant k. A better choice is to linearize the data before graphing. Before graphing, make the following change of variable:

z = x2

So the relationship is now:



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-fit line 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.


 Sample Problem


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




	
US (J)
	
x (cm)



	0.058
	2.5



	0.196
	4.6



	1.117
	11.0



	2.081
	15.1






 Solution


Since the relationship between these variables is quadratic, begin by squaring the given values for x. Also change to the standard SI units of meters as well.




	
x (cm)
	
z (m2)



	2.5
	0.000625



	4.6
	0.002116



	11.0
	0.0121



	15.1
	0.022801










REMEMBER

For slope calculations, use two points on the line, not two data points!




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 two significant digits in this number. Therefore, the area of the circle (πr2) should be truncated from the calculator result to two 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 another 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%.



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%.

On the AP Physics 2 exam, you may need to assess or calculate uncertainty, either qualitatively or quantitatively depending on the question type. Additionally, you may need to support your answers by properly using significant digits and percent error. However, you will not be expected to propagate errors, calculate standard deviations, or carry out a formal linear regression.

Objects vs. 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:



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 the relationship between interacting objects are useful concepts. Within systems, conserved quantities become the most useful lens through which to view the situation:



Fundamental Particles

A fundamental particle is a true object. In other words, if an object is found to have no internal structure (i.e., it cannot be broken into smaller pieces), then it is a fundamental particle. Electrons and photons are fundamental particles, whereas protons and neutrons are not. Electrons and photons can be converted into energy but cannot be broken into smaller pieces. Neutrons and protons, however, can be broken into their constituent parts (quarks and gluons, which are fundamental particles themselves). Einstein’s famous m = E/c2 is the course for the majority of mass contained within systems. (The binding energies between the fundamental particles provide the energy.) The search for mass belonging to some fundamental particles themselves (rather than arising from the energy contained within) culminated in the 2013 Nobel Prize in Physics being awarded to two physicists who first proposed a mechanism by which fundamental particles themselves acquire mass (the Higgs field).

Modern theoretical physics (the standard model) is predicated on this notion of a limited number of fundamental particles combining in various ways to give rise to all matter. These fundamental particles influence each other by exchanging other fundamental particles of interaction. Just as all molecules are made up of a limited number of elements in the periodic table, so is everything in the universe made up of a limited number of types of interactions among a limited number of fundamental particles.

Test-Taking Advice and Developing a Study Plan

Preparing for any AP 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 flashcards 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 (some of which may be more difficult than those on the actual AP exam) 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.


Table G Sample Study Plan




	August/September–April
	As the year progresses, make sure you memorize units and are comfortable with formulas. If you are using this book during the year, complete the 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.org




	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 completing the end-of-chapter problems. Begin reviewing units and formulas. Devote at least thirty 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 the practice tests. Continue to review concepts you find more challenging.



	One week before the exam
	Complete any remaining practice tests under timed conditions. 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, pencils, calculator, and extra batteries. 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


	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 section! Show all of your work. Write down all fundamental concepts, write all equations used, and include units in your final answer.

	Read each question carefully. Write your answers clearly. Use full sentences for your short-answer responses. Clearly label graphs with units, and use best-fit lines or curves.

	An object can be represented as 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 that, if isolated, is best modeled with conservation laws.

	A fundamental particle has no internal structure.

	Try to complete 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 pencils, a calculator, and extra batteries.



Relax and Good Luck!










Diagnostic Test


The following is a short diagnostic test. The purpose of this diagnostic test is for you to identify those ­conceptual areas most in need of review. The relevant sections of this book (noted in brackets at the end of each answer ­explanation) should be reviewed thoroughly before attempting one of the full-length practice tests.



Diagnostic Test


Section I: Multiple-Choice


DIRECTIONS: For each question or incomplete statement, select the choice that best answers the question or completes the statement. The brackets at the end of each answer explanation will direct you to a specific chapter for further review on the subject matter covered in that question. You may use a calculator and make use of the formula sheet provided in the Appendices.




	
The Sun’s rays strike a black surface that is directly on top of a liquid. The liquid is then observed to swirl as it transfers the heat to the bottom layers of the liquid. The correct sequence of transfers in thermal energy in this story is

	radiative → convective → conductive

	radiative → conductive → convective

	convective → conductive → convective

	convective → conductive → radiative





	
Which of the following is the best explanation of the statement, “A roomful of neon gas has a lower average speed than 1 mole of helium gas at the same temperature and pressure”?

	This is not a correct statement.

	There is more than 1 mole of neon gas in an average room.

	Helium atoms have more degrees of freedom than do neon atoms.

	Helium has a lower mass per particle than neon.





	
Consider the following process for a gas. Which of the following statements is true concerning this process?






	Path D (from point 4 to point 1) is isobaric.

	No work was done to or by the gas during path A (from point 1 to point 2).

	No net work was done to or by the gas during the entire cycle (from point 1 back to point 1 through A, B, C, D).

	No work was done to or by the gas during path B (from point 2 to point 3).






	
Two identical spheres originally in contact undergo induced charge separation. The two spheres are slowly separated until a gap of 12 cm is separating their surfaces. The net force of attraction between the two oppositely charged large spheres after they have been separated by 12 cm is measured. The entire experiment is then repeated with two smaller but otherwise similar spheres.





The force between the smaller spheres compared with the force between the larger spheres is best described as


	the same since the charges and separations are the same.

	smaller since the charges on each small sphere are closer together.

	bigger since the centers of the spheres are closer.

	the same since the average force felt by any one particular charge is the same in both cases.
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