
AP Physics Summer Assignments 
 

It is important that you go through this material and 
become familiar with the basics.  AP Physics is a fast paced 
course loaded with many topics.   

The major concept areas that are covered in AP Physics by percent are: 
Newtonian Mechanics 35% 
Fluid Mechanics and Thermal 15% 
Electricity and Magnetism 25% 
Waves and Optics 15% 
Atomic and Nuclear 10% 
 
Lecture: Introduction to Physics 

 

Carefully read Chapter 1.  Click on the link to access 
Chapter 1 

Read the chapter carefully.  Review and work through the sample problems. 
 
Chapter Overview Lecture:  Measurement 

Complete the following Assignment: 
Problems on pages 19, 20, and 21: 1, 3, 4, 7, 9, 10, 12, 17, 18, 19, 
21, 26, 29, 30, 33, 36, 40, 41, 43, 45 
 
Review, read and complete the following: 
Section 1.1 Lecture: Introduction to the Metric System 



 
Section 1.3 Lecture: Metric Conversion and Dimensional Analysis 
Assignment: Metrics 
                  Dimensional Analysis 

Section 1.4 Lecture: Making Measurements,  
                 Lecture: Precision and Accuracy in Measurements 
                 Lecture: Significant Figures 
 
Section 1.5 Lecture: One of These Things is Not Like the Other 

Section 1.6 and 1.7:  
Assignments: Coordinate Systems, Trigonometry and Math Review 
                    Math Review 
 
Section 1.9 Lecture: Problem Solving Techniques 

 

Read the following Power Point lectures on scientific method and working with 
data. 
 
Scientific Method 
Working with Data 

 

Special Section on Graphing. 
 
Review the following Power Point presentations on graphing 
 
Lecture: Introduction to Graphing Techniques 
Carefully read the Introduction to Graphing Techniques complete the following 
assignment.  Be sure to use graph paper.  One sheet of graph paper per graph.  
Be sure that you use proper graphing techniques.  Graph paper is included. 
 
Complete the following Assignment: 
Graphing Technique Problems 
Graphing Paper 
 
Read the following Power Point Graphing Lectures 
 

http://www4.ncsu.edu/unity/lockers/users/f/felder/public/kenny/papers/units.html


Lecture: Interpreting Graphs 
Lecture: Interpreting and Analyzing Data 
Lecture: Interpreting and Analyzing Nonlinear Data 
 
Using proper graphing techniques and the techniques for analyzing nonlinear 
data, complete the following assignment.  You are to produce a total of six 
graphs, one graph for the original data and one graph for the linearized data. 
 
Complete the following Assignment: 
Straightening Curves 

 

Lecture: How to be successful in AP Physics! 

 

I am glad to have you in AP Physics!  If you have any 
questions or need help you can contact me at: 
arlene.cain@cpsb.org    You can email me anytime.  

 

mailto:arlene.cain@cpsb.org




Chapter 1 Chapter 1 
Objectives:Objectives:


•• What is Physics?What is Physics?


•• The Scientific Method.The Scientific Method.


•• How Should I Study Physics?How Should I Study Physics?
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What is Physics?What is Physics?


Physics is the science that investigates the 
fundamental concepts of matter, energy, and 
space, and the relationships among them. 


PhysicsPhysics is the science that investigates the is the science that investigates the 
fundamental concepts of matter, energy, and fundamental concepts of matter, energy, and 
space, and the relationships among them.space, and the relationships among them.


Physics Physics is the most basic of is the most basic of 
the sciences, underpinning all the sciences, underpinning all 
other disciplines of science, other disciplines of science, 
medicine, and engineering.medicine, and engineering.


Physicists Physicists are problem solvers, are problem solvers, 
often meeting new challenges often meeting new challenges 
and developing new theories. and developing new theories. NASANASA







Where might I work as Where might I work as 
a physicist?a physicist?


A strong physics background A strong physics background 
prepares you for almost any prepares you for almost any 
occupation that involves science occupation that involves science 
or engineering. or engineering. 
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Scientific MethodScientific Method
Underlying all scientific investigation are Underlying all scientific investigation are 
the guiding principles of the the guiding principles of the Scientific Scientific 
MethodMethod..


1. Statement of problem. 


2. Observation: data collection.


3. Hypothesis: proposed explanation


4. Experimental testing.


5. Acceptance or rejection of hypothesis.


1.1. Statement of problem. Statement of problem. 


2.2. Observation: data collection.Observation: data collection.


3.3. Hypothesis: proposed explanationHypothesis: proposed explanation


4.4. Experimental testing.Experimental testing.


5.5. Acceptance or rejection of hypothesis.Acceptance or rejection of hypothesis.







An Example of the An Example of the 
Scientific MethodScientific Method


Albert Einstein once said: Albert Einstein once said: ““Example isn't another Example isn't another 
way to teach, it is the only way to teach.way to teach, it is the only way to teach.””


yy


In this example, we observe 
a falling object and attempt 
to predict the distance it will 
fall in a particular time. 


In this example, we observe In this example, we observe 
a falling object and attempt a falling object and attempt 
to predict the distance it will to predict the distance it will 
fall in a particular time.fall in a particular time.


The mathematics is largely ignored here in order The mathematics is largely ignored here in order 
to just provide the basic steps in the process.to just provide the basic steps in the process.


Time Time tt







Statement of ProblemStatement of Problem


We need to be able to predict the time 
to fall for a vertical distance y. 
We need to be able to predict the time We need to be able to predict the time 
to fall for a vertical distance to fall for a vertical distance y.y.


yy


By stating the problem, we By stating the problem, we 
simply verbalize a need to simply verbalize a need to 
know or to be able to predict know or to be able to predict 
some event. The problem some event. The problem 
might not be solvable.might not be solvable.


Time Time tt







ObservationsObservations


To address the problem, we organize the To address the problem, we organize the 
data and several trial observations.data and several trial observations.


yy 11


tt 11 yy 22


tt 22 yy 33 tt 33


We measure the time for several We measure the time for several 
drops at different heights.drops at different heights.







HypothesisHypothesis
By applying the mathematics and graphing techniques to By applying the mathematics and graphing techniques to 
the observed data, we note that the time of fall is the observed data, we note that the time of fall is 
proportional to the square of time, proportional to the square of time, tt22..


The following equation is The following equation is 
written and the constant written and the constant k k is is 
determined from the data.determined from the data.


2y kt=


24.9 m/sk =
The hypothesis is now a The hypothesis is now a theorytheory which can be tested.which can be tested.


yy
Time Time tt







Experimental TestingExperimental Testing
The next step is for us (The next step is for us (and for othersand for others)) to to 
test the hypothesis:  test the hypothesis:  If time If time t t is given in is given in 
seconds (s), the distance seconds (s), the distance yy in meters (m) is:in meters (m) is:


2 2(4.9 m/s )y t=


Each time the distance is predicted Each time the distance is predicted 
correctly, the theory is reinforced.correctly, the theory is reinforced.


In order for a theory to be accepted, it must 
be consistent and repeatable by others. 
In order for a theory to be accepted, it must In order for a theory to be accepted, it must 
be be consistentconsistent and and repeatablerepeatable by others.by others.







Accept or Reject HypothesisAccept or Reject Hypothesis
Each time the distance is predicted correctly, Each time the distance is predicted correctly, 
the theory is accepted.the theory is accepted.


It takes only one instance of proven failure 
to cause the hypothesis to be rejected! 
It takes only one instance of proven failure It takes only one instance of proven failure 
to cause the hypothesis to be rejected!to cause the hypothesis to be rejected!


"No amount of experimentation can 
ever prove me right, one single 
experiment can prove me wrong." 


--- Albert Einstein.







How Do I Study Physics?How Do I Study Physics?
Preparation and hard work are key to any Preparation and hard work are key to any 
successful learning endeavor. But a major successful learning endeavor. But a major 
factor not often mentioned is factor not often mentioned is organizationorganization..


We will discuss 
several tips for 
learning physics 
principles in the 
following slides. 


We will discuss We will discuss 
several tips for several tips for 
learning physics learning physics 
principles in the principles in the 
following slides.following slides.







OrganizationOrganization
Gather Materials:Gather Materials:
•• TextbookTextbook


•• LooseLoose--leaf Notebookleaf Notebook


•• CD TutorialsCD Tutorials


•• Scientific CalculatorScientific Calculator


•• HoleHole--punchpunch


•• ScissorsScissors


•• Protractor (angles)Protractor (angles)


•• Scotch TapeScotch Tape


•• Other SuppliesOther Supplies







NOTEBOOKNOTEBOOK
Purchase a loosePurchase a loose--leaf filler leaf filler 
notebook with tabbed sections notebook with tabbed sections 
such as shown here:such as shown here:


1. HANDOUTS


2. NOTES


3. PROBLEMS


4. EXAMS


5. LABS


6. RESOURCES


Hole Hole 
PunchPunch


By organizing all problems, By organizing all problems, 
notes, and graded exams, you notes, and graded exams, you 
are always able to review.are always able to review.







Find a Class PartnerFind a Class Partner


On the first day of class find On the first day of class find 
someone who is willing to be someone who is willing to be 
your class your class ““buddy.buddy.””


The The ““buddy systembuddy system”” is your safety net for is your safety net for 
missed classes, handouts, assignments, missed classes, handouts, assignments, 
returned papers, clarification, etc. returned papers, clarification, etc. 


Make sure you get his or Make sure you get his or 
her name, phone number, her name, phone number, 
and schedule. and schedule. 







Timely LearningTimely Learning


Timely learning is Timely learning is efficient learningefficient learning. It is . It is 
better to study an hour each day than to better to study an hour each day than to 
cram on weekends.cram on weekends.


If you wait until the weekend, you must devote If you wait until the weekend, you must devote 
valuable time just rebuilding the information.valuable time just rebuilding the information.


After each lecture, use your After each lecture, use your 
next free period to reinforce next free period to reinforce 
your understanding.your understanding.







Outside the ClassroomOutside the Classroom


Learning is rarely 
completed in class. 
To reinforce teaching, 
you must work problems 
on your own as soon 
after class as possible. 


Learning is rarely Learning is rarely 
completed in class.completed in class. 
To reinforce teaching, To reinforce teaching, 
you must work problems you must work problems 
on your own as soon on your own as soon 
after class as possible.after class as possible.


Try first, seek help if Try first, seek help if necesneces-- 
sarysary, review examples, work , review examples, work 
with others.  Working with others.  Working probprob-- 
lemslems is the is the primaryprimary way to way to 
learn.learn.







•• I drew a bad teacher.I drew a bad teacher.


•• I canI can’’t read this book!t read this book!


•• II’’m not prepared for this.m not prepared for this.


•• I donI don’’t have enough time.t have enough time.


•• II’’ve got problems: Job, Parents, Friends . . .ve got problems: Job, Parents, Friends . . .


•• Three courses and a labThree courses and a lab——itit’’s too much!s too much!


Complaints of Beginning Complaints of Beginning 
Physics StudentsPhysics Students







ItIt’’s Your Responsibility!s Your Responsibility!


As hard as it sounds, the ultimate responsibility As hard as it sounds, the ultimate responsibility 
for learning rests with for learning rests with youyou and no one else.and no one else.


Seek help if needed.  Check out other Seek help if needed.  Check out other 
books from the library.  books from the library.  Study computer Study computer 
tutorialstutorials.  Review mathematics.  Know .  Review mathematics.  Know 
when exams are scheduled.  Contact your when exams are scheduled.  Contact your 
instructor.instructor.


Take Action; Take Action; Never let things outside your Never let things outside your 
control prevent control prevent youyou from achieving goals!from achieving goals!







Power Point TutorialsPower Point Tutorials
A major learning asset is available for the A major learning asset is available for the 
77thth Edition of Edition of PhysicsPhysics: : Chapter TutorialsChapter Tutorials..


The author has prepared individualized The author has prepared individualized 
PowerPoint presentations for each chapter.PowerPoint presentations for each chapter.







Effective Use of PPT TutorialsEffective Use of PPT Tutorials
♣♣


 
These tutorials are excellent for review These tutorials are excellent for review 
prior to lectures, after lectures, before prior to lectures, after lectures, before 
examinations, and before the final examinations, and before the final 
examination.  examination.  


♣♣
 


They are also very useful to students They are also very useful to students 
who miss classes or who desire who miss classes or who desire 
additional practice and discussion of additional practice and discussion of 
physical concepts.physical concepts.


♣♣
 


An onAn on--line learning center offers a line learning center offers a 
variety of other webvariety of other web--based learning based learning 
opportunities for this course.opportunities for this course.







Advice From a Master TeacherAdvice From a Master Teacher


•• If your career choice is in technology, If your career choice is in technology, 
science, engineering, or a similar field, science, engineering, or a similar field, 
there is no more important beginning there is no more important beginning 
course than course than ““college physics.college physics.””


•• Study physics differently than you Study physics differently than you 
would approach the liberal arts. would approach the liberal arts. 
Applications and problem solving Applications and problem solving 
require different skills and strategies.require different skills and strategies.







Advice From a Teacher (Cont.)Advice From a Teacher (Cont.)


•• Plan your course sequences carefully. Plan your course sequences carefully. 
You must have the necessary You must have the necessary 
preparation for physics, and your preparation for physics, and your 
concurrent course load must be light.concurrent course load must be light.


•• Do NOT get behind in physics; the Do NOT get behind in physics; the 
topics are sequential and each topics are sequential and each 
successive step requires a mastery of successive step requires a mastery of 
the preceding steps. Cramming is not the preceding steps. Cramming is not 
possible.possible.







Test AnxietyTest Anxiety
How many times have we heard: How many times have we heard: ““I know the I know the 
material, but I just canmaterial, but I just can’’t perform on tests!t perform on tests!””


ItIt’’s like shooting frees like shooting free--throws when a throws when a 
basketball game is on the line. You must basketball game is on the line. You must 
practice foul shots until they become practice foul shots until they become 
automaticautomatic during times of high pressure.during times of high pressure.


The major way to deal The major way to deal 
with such fears is through with such fears is through 
practicepractice and adequate and adequate 
preparationpreparation..
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places, four significant figures), and the larger fish has a
measured length of 135.3 cm (one decimal place, four sig-
nificant figures). What is the total length of fish caught
for the day?


14. (a) Using your calculator, find, in scientific notation
with appropriate rounding, (a) the value of
(2.437 X 104)(6.5211 X 109)/(5.37 X 104) and (b) the
value of (3.14159 X 102) (27.01 X 104) / (1 234 X 106).


Section 1.5 Conversion of Units
[!I]A fathom is a unit of length, usually reserved for measur-


ing the depth of water. A fathom is approximately 6 ft in
length. Take the distance from Earth to the Moon to be
250 000 miles, and use the given approximation to find
the distance in fathoms.


16. Find the height or length of these natural wonders in kilo-
meters, meters, and centimeters: (a) The longest cive' sys-
tem in the world is the Mammoth Cave system in Central
Kentucky,with a mapped length of 348 miles. (b) In the
United States, the waterfall with the greatest single drop is
Ribbon Falls in California, which drops 1 612 ft. (c) At
20 320feet, Mount McKinleyin AlaskaisAmerica's highest
mountain. (d) The deepest canyon in the United States is
King's Canyon in California, with a depth of 8 200 ft.


17. A rectangular building lot measures 100 ft by 150 ft. De-
termine the area of this lot in square meters (m2).


18. Suppose your hair grows at the rate of 1/32 inch per day.
III Find the rate at which it grows in nanometers per second.


Since the distance between atoms in a molecule is on the
order of 0.1 nm, your answer suggests how rapidly atoms
are assembled in this protein synthesis.


19. Using the data in Table 1.1 and the appropriate conver-
sion factors, find the distance to the nearest star, in feet.


20. Using the data in Table 1.3 and the appropriate conver-
sion factors, find the a~e of Earth in years.


I1hlThe speed of light is about 3.00 X 108 mls. Convert this
figure to miles per hour.


22. A house is 50.0 ft long and 26 ft wide and has 8.0-ft-high
ceilings. What is the volume of the interior of the house
in cubic meters and in cubic centimeters?


23. The amount of water in reservoirs is often measured in
acre-ft. One acre-ft is .avolume that covers an area of one
acre to a depth of one foot. An acre is 43 560 ft2. Find the
volume in SI units of a reservoir containing 25.0 acre-ft of
water. .


24. The base of a pyramid covers an area of 13.0 acres
(1 acre = 43560 ft2) and has a height of 481 ft (Fig.P1.24).
If the volume of a pyramid is given by the expression
V = bh/3, where b is the area of the base and h is the height,
find the volume of this pyramid in cubic meters.


125.IPhysics&Now'" A quart container of ice cream is to be
made in the form of a cube. What should be the length of
a side, in centimeters? (Use the conversion 1 gallon =
3.786 liter.)


26. (a) Find a conversion factor to convert from miles per
hour to kilometers per hour. (b) For a while, federal law
mandated that the maximum highway speed would be
55 mi/h. Use the conversion factor from part (a) to find
the speed in kilometerS per hour. (c) The maximum high-
way speed has been raised to 65 mi/h in some places. In
kilometers per hour, how much of an increase is this over
the 55-mi/h limit?


27. One cubic centi~eter (1.0 cm3) of water has a mass ofII1.0 X 10-3 kg. (a) Determine the mass of 1.0 m3 of water.
(b) Assuming that biological substances are 98% water, es-
timate the masses of a cell with a diameter of 1.0 /LID, a
human kidney, and a fly. Take a kidney to be roughly
a sphere with a radius of 4.0 em and a fly to be roughly a
cylinder 4.0 mm long and 2.0 mm in diameter.


28. A billionaire offers to give you $1 billion if you can count
out that sum with only $1 bills. Should you accept her of-
fer? Assume that you can count at an average rate of one
bill everysecond, and be sure to allowfor the fact that you
need about 8 hours a day for sleeping and eating.


,,
Section 1.6 Estimates and Order-ot-Magnitude Calculations'


Note: In developing answers to the problems in this sec-
tion, you should state your important assumptions, inClud-
ing the numerical values assigned to parameters used in
the solution. -.


29. Imagine that you are the equipment manager of a profes-
sional baseball team. One of your jobs is to keep baseballs
on hand for games. Balls are sometimes lost when players
hit them into the stands as either home runs or foul balls.
Estimate how many baseballs you have to buy per season
in order to make up for such losses. Assume that your
team playsan 81-game home schedule in a season.


30. A hamburger chain advertises that it has sold more than
50 billion hamburgers. Estimate how many pounds of ham-
burger meat must have been used by the chain and how
many head of cattle were required to furnish the meat.


[1[]An automobile tire is rated to last for 50 000 miles. Esti~ate
the number of revolutions the tire willmake in its lifetime.


32. Grass grows densely everywhere on a quarter-acre plot of
land. What is the order of magnitude of the number
of blades of grass? Explain your reasoning. Note that
1 acre = 43 560 ft2.


33. Estimate the number of Ping-Pong balls that would fit
into a typical-sizeroom (without being crushed). In your
solution, state the quantities you measure or estimate and
the valuesyou take for them.


34. Soft drinks are commonly sold in aluminum containers_
To an order of magnitude, how many such containers are
thrown away or recycled each year by U.S. consumers?
How many tons of aluminum does this represent? In your
solution, state the quantities you measure or estimate and
the valuesyou take for them.


Section 1.7 Coordinate Systems
135.IA point is located in a polar coordinate system by the


coordinates r = 2.5 m and 8 = 35°. Find the x- and







y-coordinates of this point, assuming that the two coordi-
nate systemshave the same origin.


36. A certain corner of a room is selected as the origin of a
rectangular coordinate system. If a fly is crawling on an
adjacent wall at a point having coordinates (2.0, l.0),
where the units are meters, what is the distance of the fly
from the corner of the room?


37. Express the location of the fly in Problem 36 in polar co-
ordinates.


38. Two points in a rectangular coordinate system have the
coordinates (5.0,3.0) and (- 3.0,4.0), where the units are
centimeters. Determine the distance between these
points.


Section 1.8 Trigonometry
139.1Physicsg£Now'· For the triangle shown in Figure Pl.39,


what are (a) the length of the unknown side, (b) the tan-
gent of 8, and (c) the sine of ¢?


40. A ladder 9.00 m long leans against the side of a building.
If the ladder is inclined at an angle of 75.0° to the hori-
zontal, what is the horizontal distance from the bottom of
the ladder to the buiiding?


41. A high fountain ofwateris located at the center of a circu-
lar pool as shown in Figure PIAl. Not wishing to get his
feet wet, a student walks around the pool and measures its
circumference to be 15.0 m. Next, the student stands at
the edge of the pool and uses a protractor to gauge the
angle of elevation at the bottom of the fountain 'to be
55.0°.How high is the fountain?


42. A right triangle has a hypotenuse of length 3.00 m, and
one of its angles is 30.0°.What are the lengths of (a) the
side opposite the 30.00 angle and (b) the side adjacent to
the 30.0°angle?


43. In Figure P1.43, find (a) the side opposite e, (b) the side
adjacent to ¢, (c) cos e, (d) sin cP, and (e) tan cP.


4.00
Figure P1.43


44. In a certain right triangle, the two sides that are perpen-
dicular to each other are 5.00 m and 7.00 m long. What is
the length of the third side of the triangle?


45. In Problem 44, what is the tangent of the angle for which
5.00 m is the opposite side?


146.IAsurveyor measures the distance across a straight river by
the following method: Starting directly across from a tree


. on the opposite bank, he walks 100 m along the riverbank
to establish a baseline. Then he sights across to the tree.
The angle from his baseline to the tree is 35.0°.How wide
is the river?


47. A restaurant offers pizzas in two sizes: small, with a radius
of six inches; and large, with a. radius of nine inches"A
customer argues that if the smali one sells for six dollars,
the large should sell for nine dollars. Without doing any
calculations, is the customer correct? Defend your answer.
Calculate the areaof each pizza to find out how much pie
you are getting in each case. If the small one costs six dol-
lars how much should the large cost?


48. The radius of the planet Saturn is 5.85 X 107 m, and its
mass is 5.68 X 1026 kg (Fig. Pl.48). (a) Find the density of
Saturn (its mass divided by its volume) in grams per cubic
centimeter. (The volume of a sphere is given by
(4/3)7Tr3.) (b) Find the area of Saturn in square feet.
(The surface area of a sphere is given by 47Tr2.)


49. The displacement of an object moving under uniform ac-
celeration is some function of time and the acceleration.
Suppose we write this displacement as s = kamtn, where k
is a dimensionless constant. Show by dimensional analysis
that this expression is satisfied if m = I and n = 2. Can
the analysisgive the value of k?





