
 

Advanced Placement Physics 1 2019-2020 

Summer Assignment and Course Introduction 
Mr. Kenneth Sadowsky and Mr. Alexander Rosenwald 

 

Ensure you read this package thoroughly before summer break in case you have any questions. 

 

The whole assignment includes three packages:   
 

1) This packet of instructions, which also includes Appendix A - Mathematical Review 

2) Packet 2 containing: Scientific Notation; Significant Figures; Trigonometry; and Falling Masses Activity 

3) Packet 3 containing:  Problems from Conceptual Physics; Find the Mistake; Straightening Curves; and 

Answers to Numerical Problems from Conceptual Physics 

 

Download Packets 2 and 3 from our Google Classroom.  Go to http://classroom.google.com.  Log in to your 

Google account.  Click the + sign next to your username and join the classroom using this code:  oyaf4r 
Print all pages from the packets double-sided to make it easier when you turn them in. 
 

You may email Mr. Sadowsky at kenneth.sadowsky@sbschools.org with questions.  You may use this 

address only for the purposes of this course.  If you have questions or concerns, you should get them out of 

the way early.  Be sure to include your name in the Subject: line of any email. 

 

This assignment counts as a major grade.  The worksheets on Scientific Notation, Significant Figures, and 

Trigonometry, some work from The Physics Classroom web site, and the Falling Masses Activity are due by 

2:00 PM on Friday, July 19
th

, 2019 in the box that says, “AP Physics 1” in the mailbox section of the Main 

Office on the 1
st
 floor of the high school.  It may be hand delivered or mailed to: 

 

Mr. Ken Sadowsky 

C/O South Brunswick High School 

750 Ridge Road 

Monmouth Junction, NJ  08852 

 

The rest of the work will be turned in on the first day our class meets.  All the details of what is due and 

when it is due are included in these instructions. 

 

Introduction: 

The AP Physics 1 course includes topics in classical physics.  Knowledge of algebra and trigonometry is 

required for the course; the basic ideas of calculus may be introduced in connection with physical concepts, 

such as acceleration and work.  Understanding of basic principles involved and the ability to apply these 

principles in the solution of problems will be a major goal of the course. 

 

The prerequisites for this class are stated clearly in the South Brunswick Course of Studies Booklet 2019-

2020.  You must have these prerequisites fulfilled.  Time will not be taken from our class to re-teach 

concepts or skills from prerequisite classes. 

 

The course is designed to be an introductory, college level class.  The College Board determines the 

curriculum for AP Physics 1, but we will be covering extra material – specifically, a good deal of the 

material that would normally be taught in the AP Physics 2 course, which is not offered as a separate class at 

the high school.  This summer assignment is intended to fill gaps if your background in physics is weak or to 

introduce you to the concepts for those of you who have not yet taken physics.  Since this is a single block 

course, expect a very fast pace. 



 

 

Text:   College Physics, Serway and Vuille, 8
th

 edition 

 

In taking this course, you must make a firm commitment.  At the end of this course, you will take an 

advanced placement exam in May 2020, which may qualify you for college credit or advanced college 

standing.  The top score on the exam is a 5.  In order to prepare you to perform well on the AP Exam, we 

will use guidelines provided by The College Board.  The stronger your math background, the better.  

Quantitative analysis plays a large role in any science class, especially physics. 

 

On the first day of class, you will receive your text.  You will need a book cover for the text.  Whether the 

first day of school is a full day or not this year, when we meet for the first time (whichever day that is), we 

will be starting the material right away.  You must know now that there is never enough time during class to 

cover all of the topics for which you are responsible.  You must put time into this course outside of class, 

aside from standard homework.  Expect to be working and/or studying every night.   

 

Every day, including the first day, bring your notebook, at least two pencils, a scientific calculator (graphing 

calculator not required), a 30 cm calibrated straight edge (ruler), a protractor, and a folder to class.  The text 

is NOT a folder.  Your notebook may be spiral or a three-ring binder.  If you use a spiral notebook, the pages 

must be perforated.  There will be many handouts throughout the year.  Keep them organized.  If you are 

buying a new calculator, we suggest you do not get one tailor-made for statistics.  Class time will not be 

spent teaching you how to use your calculator.   

 

Expectations: 

1. You must put time into this course outside of class aside from standard homework.  This is actually a 

gross understatement.  You should set aside an average of 1½ to 2 hours each school night to work on 

AP Physics 1 – more on weekends. 

2. If you are struggling, you will get help.  Recognize any weaknesses early and work to improve. 

3. Your math and algebra skills are excellent.  This means you can do mental math quickly and accurately.  

There is a lot of physics you can understand without math, but you will only gain the deepest 

understanding of the material when you can relate the physical phenomena to the mathematical 

descriptions.  You will be held to the following expectations on a daily basis: 

 You understand how to manipulate fractions – adding, subtracting, multiplying, dividing, and raising 

to exponents.  This sounds simple, but you must be able to do all of this and do it quickly. 

 You understand how to manipulate quantities raised to exponents and under square roots.  If we start 

combining equations, and you get lost with radicals easily, you will struggle. 

 You are excellent at rearranging and combining algebraic equations.  This will come into play a lot – 

if you get lost easily with these types of algebraic problems, you will struggle. 

 You are excellent at setting up and plotting graphs.  You will be expected to quickly set scales that 

are consistent and appropriate.  You must be able to accurately plot data and do it quickly.  You must 

be able to take the slope of lines and get it right the first time. 

 

4. If any of your computational and/or algebra skills are not top-notch, you should either practice, practice, 

and practice some more during the summer, or please consider a different level of physics.  We will not 

slow down for you.  We move very fast in this class.  If you are not among the fastest at doing math, 

you will be behind as the rest of the class is ready to move on, and we cannot wait for you. 

5. You are taking this class because you crave a challenge.  If you are taking this class only because it will 

“look good” to colleges or because it has “AP” in its title, you are here for the wrong reasons and you 

may want to re-consider.  If you are here because you are curious and you are willing to work hard, even 

with the possibility of earning lower grades, then you are in the right place. 

 



 

Summer Assignment 
 

If you need additional references or feel you are weak in a particular area, use a library, a bookstore, or your 

notes from the prerequisite courses. 

 

There are seven components to this assignment (numbered below in bold).  Make sure your name is on each 

part of the assignment.  All work must be hand-written – no photocopies or printed pages are allowed. 

 

The assignment may seem long, but if you plan ahead and manage your time effectively, you will succeed 

more easily.  Set up a schedule for yourself and stick to it.  In addition to answering the problems below, you 

are graded on your format and ability to provide the required information.  Neatness counts.  Ensure your 

name is on the front of your assignment packets.  Follow directions! 

 

 

1. Send an email to Mr. Sadowsky (kenneth.sadowsky@sbschools.org).  The Subject: line should read:  

    “(Your Name) – AP Physics 1 Student 2019.”  This email will contain the following information: 

 Your name, the grade level you will be entering, and the math course you will take in the 

     2019-2020 school year. 

 Whether this email address is yours or it belongs to your parents. 

 What you currently plan to do after you graduate high school. 

 Your hobbies (include school sports and activities). 

 (This last part is only for incoming 10
th

, 11
th

, and 12
th

 graders.  Incoming 9
th

 graders should not 

do this part.)  A listing of all other science and math courses you have taken at SBHS, the teachers’ 

names, and your overall final grades for those courses. 

 

2. Read/study Appendix A – Mathematical Review (it was emailed to you or you can download it from the 

school web site).  Do all problems in this appendix listed as “Exercises.”  You will not hand these 

problems in; however, this is requisite knowledge for solving problems at the AP level of physics.  If your 

algebra skills are not excellent, you will struggle in this course.  If that is the case, you should 

review/learn/practice algebra over the summer.  This cannot be emphasized enough.   

 

3. Print the reference pages from Google Classroom (Symbols, Units, Equations, Sample Problem; 

    Expectations for Graphing; and Free-Body Diagrams).  Read them through and keep them handy when 

    doing all problems in the Summer Assignment.  Complete the worksheets in Packet 2 on Scientific 

    Notation, Significant Figures, and Trigonometry Review.  This set must be kept separate from the 

    problems in the next part of the assignment.  You are to respond right on the worksheets (no separate 

    pages).   

 

4. The Physics Classroom is an online tutorial you will be going through to learn the basics of the first 

    several topics in physics.  Instructions for this part of the assignment start on the next page.   

 

5. Complete the at-home laboratory experiment “Falling Masses Activity” (in Packet 2). 

 

6. Complete Problems From Conceptual Physics (in Packet 3).  Work must be hand-written on lined paper.  

Staple this work to the back of your solutions for Topics 3, 4, and 5 from the Physics Classroom problem 

sets. 

 

7. Complete Find the Mistake and Straightening Curves (both in Packet 3).  Your work can go right on those 

worksheets.  You will staple all these together to be handed in on the first day of class.   

 



 

Instructions for the Physics Classroom web site (www.physicsclassroom.com/)   

 

Go to the Physics Classroom web site.  Before beginning the reading, click on “The Calculator Pad” 

on the menu on the left-hand side.  Go to “Note to Students.”  Read this carefully.  The philosophy 

behind solving problems is very well explained here.  To reinforce what it says, if you are only solving 

problems to get answers and/or if you too hastily go to the solution because you think you cannot 

solve it on your own, you will not learn physics.  You will only cheat yourself.  Will the assignment 

get done?  Certainly.  But when it comes time to demonstrate what you have learned in class, you will 

not have much to show. 

 

     In general, for all topics, unless instructed otherwise: 

 Read all lessons.  Many pages have Quick Quizzes, Check Your Understanding questions, 

and/or Practice questions.  Ideally, you would do all of these, but there are a lot of them.  These are 

not required.  You will not show work for them or hand in anything for any of these.  It is my strong 

suggestion that you complete as many of them as you feel necessary to understand the material.  If 

you are uncomfortable reading the lessons on a screen, feel free to print them out.  Some people just 

learn better with physical paper in their hands. 

 Here and there, in the notes section of the charts below, certain Big Ideas will be identified.  

The first time you are told to do so, take out a separate piece of paper.  Title it, “Big Ideas.”  Keep a 

numbered list of these with you at all times you are reading or solving problems.  You will bring this 

list with you on the first day of class, and its completion will be your first homework assignment.  It 

will be checked (but not handed in) on the first day of class, so do not hand it in on July 19
th

. 

 Watch all animations and videos.  Play with all widgets. 

 Complete the Assignment after reading the appropriate lesson.  Your work for the Problem Sets 

will be done by hand on lined paper, following the steps shown on the Sample Problem. 

 If you are having trouble with the Problems, go back to the lesson and complete all Quick 

Quizzes, Check Your Understanding questions, and/or Practice questions.  For all of these, take your 

time to think them through and come to an answer.  Then read the answers.  

 After reading the last lesson in a given topic, read the “Overview” for that topic on “The 

Calculator Pad” page. 

 

Ensure your work is organized so that the topic you are working on is clearly noted at the beginning 

of each section and the problem number is in the margin of your paper.  Again, this must all be hand-

written by you.  Answers are available, so you must show all work.  Refer to the Sample Problem in 

the instructions packet for the accepted format.  Your final answer, including appropriate units, must 

be boxed in.  This format applies to all problems on every worksheet. 

 

Because you are provided with them, all your answers should be correct.  This means you work on 

the problem until you get it right.  If you do not get it right the first time, do not go straight to the 

guided solution.  Try again.  And again.  And again.  Use the guided solution as a last resort.  Staple 

the work for the first two topics, separately from the worksheets completed in #3.  This will be 

submitted by July 19
th

.  The work from the remaining three topics will be handed in on the first day 

of school.  Neatness counts on all problems. 

 

To begin the reading, click on “Physics Tutorial” on the menu on the left-hand side.  To access the 

Problem Sets, go to “The Calculator Pad” and go to “Problem Sets.” 

 

 

 

 



 

 

 

(Note:  the web site was recently redesigned; if any of my notes don’t make sense, please let me know as 

they may have changed some things.) 

 

 

 

Topic 1:  1-D Kinematics 

Notes on the Reading Assignment 

Lesson 1 – From the “Acceleration” page, write down the definition of 

acceleration as your first Big Idea. 

                  On the same page, take special note of the “general principle” 

(next to the lightbulb) in the “Direction of the Acceleration Vector” 

section.  Write it down as another Big Idea. 

 

Problems # 1, 3, 4, 5, 8 
(The answer for Problem 5, 

letter b, should also list 4.66 

m/s for the average speed.) 

Lesson 2  

 

Lesson 3 – On “The Meaning of Shape for a p-t Graph” page, the 

principle described in the paragraph next to the “This Concept is BIG” 

cartoon is a Big Idea. 

 

Problems # 10, 11, 12  

Lesson 4 – From the information on the “The Meaning of Slope for a v-t 

Graph” page, record a Big Idea about the slope. 

                 Skip the “Determining Area on a v-t Graph” page. 

 

 

Lesson 5 – On the “Big Misconception” page, the definition of free fall in 

the first paragraph is a Big Idea. 

 

 

Lesson 6 – Notice that, when the kinematics equations are applied to free 

fall, the simplified versions (v = gt and d = ½ gt 
2 

) don’t exactly apply 

anymore . . . because they were simplifications. 

                 We take g = 9.8 m/s
2
 as being exact, even though it is not.  So, 

base the number of sig. figs. in your answer on the number of sig. figs. in 

the other values in the problem.  (In other words, do not be concerned 

that 9.8 m/s
2
 appears to have only 2 sig. figs.) 

                  You can skip the “Sample Problems and Solutions” and 

“Kinematic Equations and Graphs” pages. 

 

Problems # 13, 14, 18 – 21, 

25 – 28, 30, 32 (Problem 

32 has two typos:  

Alexander accelerates to 

17.8 m/s, not 17.8 m/s/s.  

The answer they provide 

also needs to be corrected 

to 15.0 m/s.) 

 

 

 

 

 

 

 

 

 

 



 

Topic 2:  Newton’s Laws 

Notes Assignment 

Lesson 1 – Newton’s First Law is a Big Idea. 

                  Pay attention to the video on the “Inertia and Mass” page 

because 1) you will see this again; and 2) I want to know what you think 

that droning sound is in the background – was someone vacuuming? 

 

 

 

Lesson 2 – Some notes on notation:  When the force of gravity is 

introduced, it is called Fgrav .  In class, we will use Fg  for the same.  It is 

noted that this force is also known as weight.  In class, we will use the 

symbol w for weight.  The symbols w , Fg , and Fgrav are interchangeable.  

We will use N for normal force (instead of Fnorm ), Ff  for friction (instead 

of Ffrict ),  T for tension (instead of Ftens ), and Fs for spring force (instead 

of Fspring ). 

                  This is a great time to read through the reference page you 

received on “Free Body Diagrams” (it is on the back of this instructions 

packet). 

                  Play with the widget to determine the acceleration due to 

gravity at different locations.  Specifically try Monmouth Junction, NJ,  

Denver, CO, and Mariana Trench. 

                  You will complete all the Practice questions on the “Drawing 

Free-Body Diagrams” page, but you will not hand these in.  Take the 

time to draw the free-body diagrams (FBDs) on a separate sheet of paper 

before you look at the answers. 

 

Problems # 1, 2, 4 

Lesson 3 – (Strangely enough, the first page in this lesson would not load 

using Internet Explorer.  Am I the only one who still uses Internet 

Explorer?  Anyway, try another browser if this page won’t load for you.) 

                  The BIGGEST EQUATION OF THE YEAR is introduced 

here, so pay attention and really strive to understand it.  (In class, we will 

use the notation F for net force.)  Newton’s Second Law, in words and 

equation form, is a Big Idea.   

                  You can skip the widget on “Rocket Science” if you wish. 

                   Pay careful attention to the paragraph about the important 

Caution near the bottom of the “Finding Individual Forces” page (below 

the cartoon explosive). 

                   Play with the “Value of g” widget, but you can skip the 

“What a Drag” widget, if you want. 

                   On the “Big Misconception” page, the statement at the end of 

the paragraph next to the cartoon of the boy on the sled is a Big Idea. 

 

Problems # 8, 10 – 14, 16 – 

18, 20 – 25, 30  (The 

answer for Problem 22 

only gives the magnitudes 

of the acceleration and 

force.  Mathematically, you 

should get negative values 

for both.) 

Lesson 4 – Newton’s Third Law is a Big Idea. 

                  The key here is to distinguish between the forces involved in 

an interaction and the resulting accelerations.  Force is the cause; 

acceleration is the effect.  (Record the previous sentence as a Big Idea.)  

Acceleration is NOT the reaction, in terms of action and reaction.  

Reaction is a force. 

 

 

 



 

Topic 3:  Vectors – Motion and Forces in Two Dimensions 

Notes Assignment 

Lesson 1 – Both the “Vectors and Direction” page and the “Vector 

Addition” page have extra practice links at the bottom.  It is not 

necessary to go to either.  If you feel you need extra practice, go ahead. 

                   It is not necessary to use the widgets on the “Vector 

Resolution” and the “Component Addition” pages.  

                  On the “Independence of Perpendicular Components of 

Motion” page, the first sentence in the 3
rd

 paragraph is a Big Idea. 

Vectors and Projectiles 

Problems # 1, 2, 5, 7, 14, 

19, 20 

 
(make sure you are not doing the 

Problem Set from Vectors and 

Forces in Two Dimensions) 

Lesson 2 – You can skip the “Range of an Angle-Launched Projectile” 

widget on the “Non-Horizontally Launched Projectiles” page.  If you do 

use it, just make sure you try the calculation on your own first and then 

use the widget to check your work. 

Vectors and Projectiles 

Problems # 21 – 23, 26, 28, 

29   

 

Lesson 3 – Skip most of this lesson; only read the “Double Trouble in 2 

Dimensions (a.k.a. Two Body Problems)” page.  On this page, skip 

Example Problem 3 and Check Your Understanding 2. 

 

 

 

Topic 4:  Momentum and Its Conservation 

Notes Assignment 

Lesson 1 Problems # 2 – 4, 7 

 

Lesson 2 – On the “Momentum Conservation Principle” page, the Law of 

Conservation of Momentum is a Big Idea. 

                  There is a mistake in the “Big Fish in Motion Catches Little Fish” 

animation.  The combined speed of big and little fish should be 4 km/hr. 

Problems # 12, 13, 15, 

20, 23, 24, 27, 28, 29 

 

 

Topic 5:  Work, Energy, and Power 

Notes Assignment 

Lesson 1 Problems # 2, 3, 6, 7, 8, 11, 

12, 15, 16, 19, 20, 22 

(The answer for Problem 

16, letter b needs to be 

corrected to 1.9 x 10
4
 J.) 

Lesson 2 – On the “Internal vs. External Forces” page, I do not like their 

definitions of internal and external forces.  Instead, focus on the use of 

the terms non-conservative and conservative forces. 

                 On the “Analysis of Situations Involving External [non-

conservative] Forces” page, the second sentence is a Big Idea; as you 

write it, replace “external” with “non-conservative.”  The accompanying 

equation is also a Big Idea.  Write it in the second way it is presented. 

                 On the “Analysis of Situations in Which Mechanical Energy is 

Conserved” page, the 3
rd

 and 4
th

 sentence make up a Big Idea.  Again, 

replace “internal” with “conservative” and “external” with “non-

conservative.” 

Problems # 27, 28 

 

 

 

 



 

 

 

When you have a physical textbook, you can judge how much time it will take to read.  Reading a textbook 

online can be misleading, so be forewarned – you are about to process a lot of information.  To that end, here 

is a suggested timeline to help you manage your work: 

 

 Finish worksheets on Scientific Notation, Significant Figures, and Trigonometry Review by June 27
th

  

 Finish Physics Classroom Topic 1 by July 3
rd

 

 Finish Topic 2 by July 14
th

  

 Finish Falling Masses Activity by July 17
th

  

 Finish Topic 3 by July 29
th

  

 Finish Topic 4 by August 3
rd

  

 Finish Topic 5 by August 10
th

  

 Finish Problems from Conceptual Physics, Find the Mistake, and Straightening Curves by August 26
th

  

 

 

 

 

To summarize, the materials that are due by July 19
th

 are the ones listed in steps 1, 3, 4, and 5 of the seven 

components of the Summer Assignment, namely: 

 

 worksheets on Scientific Notation, Significant Figures, and Trigonometry Review 

 problem solutions for Topics 1 and 2 from The Physics Classroom 

 the completed at-home experiment Falling Masses Activity 

 your information, as described above, in #1 

 

 

The materials due on the first day of class are the ones listed in steps 4, 6, and 7, namely: 

 

 problem solutions for Topics 3, 4, and 5 from The Physics Classroom 

 answers/solutions to Problems From Conceptual Physics 

 worksheets on Find the Mistake and Straightening Curves 

 

In addition, you will come to class on the first day with your numbered list of Big Ideas.  If you did it 

properly, you should have 15 of them. 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

 

Helpful Suggestions: 

 

 Buy a book of physics problems with solutions and/or a review book, specifically written for the AP 

Physics 1 Exam.  Make sure the math involved does not go beyond trigonometry.  While learning 

physics is so much more than solving problems, a lot of learning can be done with practice.  Plus, the 

more familiar you are with the steps involved in solving problems, the more comfortable you will be.  

I will not endorse any particular books, but here are a few to look into: 

 

3,000 Solved Problems in Physics (Schaum's Solved Problems) (Schaum's Solved Problems Series) 

by Alvin Halpern 

 

How to Solve Physics Problems (College Course) by Robert Oman  

 

Physics (Homework Helpers (Career Press)) by Greg Curran 

 

 

 Check out the following web sites: 

 

http://www.hippocampus.org/ 

Select Physics from the menu of Subjects.  The animations on this site are excellent, and the 

language is easy to understand. 

 

http://www.khanacademy.org/ 

Select Physics from the Science menu.  These videos are excellent introductions to the topics.  

Mr. Khan is not a physics professor.  I have not reviewed all of them, so I cannot guarantee 

that all of Mr. Khan’s work is correct.  However, from what I have seen, he does explain 

concepts in a very relatable way.  (Watch out – you may find yourself distracted into learning 

other topics, too!) 

 

 

 

 

 

*** You will have a test covering this entire summer assignment, including parts with no written 

assignment, sometime during the first few classes of the year. *** 

 

 

The quality and timeliness of this assignment will be the first impression you provide.  Good luck, and I look 

forward to working with you in the coming year. 

 

 

 

 

 

Welcome to college. 

 

 


