Hi Everyone!

Welcome to AP Physics 1! Many students find AP Physics 1 to be a challs nging, time-consuming; course. AP classes are
taught as college courses—not just college-fevel courses, but actual gollize courses. The course is for serious students
and requires dedication, commitment to hard work, and & willingniess to ve challenged and pushed. This means that if
you’re having trouble with something, you need to be proactive about le arning it, either by coming in for help or
consulting with your classmates. Remember—your job s tc succeed; my job is to do everything in my power to help you
be successful. | will work very hard to prepare lessons and activities tc hzlp you be successful, a1d | expect you to work
hard too.

This summer assignment should take several hours for you to complete, io please plan appropr ately. | created it with
the feedback of previous AP Physics 1 students right after they touk the 1P exam, so the information in this packet is
information in which they felt would best prepare future A> Physics L st. dents. There are several parts to the
assignment, and ALL parts will be due the first day of class. It is quaniity not the difficulty of t1e problems that has the
potential to overwhelm, so do it over an extended pariod of time. By taking the time to review and understand all parts
of this assignment, you will help yourself acclimat to the rigor and pzcirg of AP Physics 1. Use the book (see below for
book information) if you need to, but really this is ail stuff you alrzacy kriow how to do (basic math skills).

Itis VERY important that this assignment be completed ind vidually. twi | be a total waste of ycur time to copy the
assignment from a friend. If you have questions a: any time, | will be zvzilable via email
(ksumner@williamANDreed.com). Although my airm is to return all email ; within 5 days, | will be: grading this years AP
exams this summer will sometimes have limited e-mail access.

Please Note: This assignment is a requirement ancl is NOT for extra credil. It is due on the first clay of class. Although
you will be graded on completeness on this assigriment, there WILL ke a short test on this material curing the first week
of school. So while completing the assignment, determine how well vou can demonstrate these skills; you may want to
brush up on them prior to returning to school.

Good Luck and have a GREAT surnmer!!!

Mrs. Sumner

Additional resources:

Tentative textbook for this course: https://openscax.org/cetails/collase nhysics (This book is totally FREE and |
recommend downloading the high resolution copy and saving it to your tomputer.)

You will also need to purchase 5 Steps to a 5: AP Physics 1: Algebra-Fzseit 2022, Elite Student Edlition 1st Edition by Greg
Jacobs. Please note that in the 2020-2021 school year, t1e College Boar: made PERMANENT changes to the APP1
curriculum. Therefore, do NOT buy any previous year's versions of this hook. It will be available for shipment around
August 6™. | will try to see if | can get a hold of capies of it sooner. If 50, | will let you know. (Amazon link:
https://www.amazon.com/Steps-Physics-Alge bra-Basad-Elite-Stude 1t-d; -

1264267622/dp/1264267622/ref=dp ob title k)

Helpful websites:
http://WW\‘N.purplemath.com/modules/index.htm

http://www.physicsclassroom.com/Class/1DKin;

http://www.physicsclassroom.com/Class/veciors;




Graphings

You have bezn asked by your teacher to measure the diameter, radius and circumference of some round
objects, stich as tin vans, fids, CD's, ceins, efc. You have onilected the measurements and recorded them in
the table below:

Radius | Circumference
{cm) (cm)
1.1 3.5
3.¢ 10.0
4.8 15.14
8.8 275
9.8 29.9
12 37.6

13.You are to graph the data In the graph balow. The radius is the independent variable here and the
circumference is the dependent variable, What does this mean for how you graph the data?

14.Label the axis and with the name of the cuantity, appropriate scaling of numbers and units. Then plot
the points and draw the best straight line through as many points as possible, known as best-fit-curve
(DO NOT JUST CONNECT THE DOTS!)

i

15.Find the slope of the graph. Does it have a name or a physical meaning?

16.1s the slope constant? How do you know this?

17.Does your graph have a y-intercept, if it does, what is it and does it have any significance?

18.Using the fact that the equation for a straight line is y = mx + b write the specific equation for this graph

ERTa [T I 23 - SRR ORpR, ity SREpR AP R



Basic Geomelry

Ih Phiysics wi Gse thany’basic principles of geametry. We lookat circles when dealing with
rotation, at trianglés when dealiiig with right-dngle trigo noraetry and dréa under cirves, at
angular relationships when dealing with angular forces, refraction of light, etc: Below are
sorne very basic gedmeétric quéstions,

a. Line B touches the circle at a single point. Line A exiends through the center of the cirde.
i. Whatis fine Bin reference to the circle? s
2N B

i, How large is the angle betwzen lines A and 57

b. Whatis angle ¢? e

T —— ST _q’.*;o ™
N
e il %‘m\
c. Whatisangles? <
~— .
A\\‘\‘

d. Howlarge is &?

é. Theradius of a circle is 5:5 cm,
i Whatisthe dreumference in mlers?

i What is it$ aréa in saiare metel ?

T Wiiatis the areaurder the curve: of the right?




Geometry

Calculate the area of the following shapes. It may be necessary to break up the figure into common shapes.

1. Tm 2. A
: \\\ m 22 m
6m 3 16m
| . W
15m 18m
Area = o Atea =

Calculate the uaknowr angle values for questions 3-6.
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Right Triangles
Directions: Find the measure of the angle or side indicated. Please show all of youir work,

1) Find @

&) Find x

4 13 C



Trigonometry - pﬁw a,u ﬁ&lj( MW

Write the formulas for each one of the following rigonometric fimetizns. Remember SOHCAHTCA!
sind = cosfl = tang =

Calculate the following unknowns using trigonametry. 1Jse & caloat:, but show all of your work. Please

x= Q== __ ! S
. 9 » 39.8 1 e 8
//.
4. 2.3 mm 5 17 m - 6. [43p, \\
o /F\). ‘\
14m - 5
al 15.1 m"\k
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You will need to be familiar with trigonomeiric values for a few comraon angles. Memorizing this diagram in
degrees or the chart below will be very beneficial for next year, How the diagram works is the cosine of the
angle is the x~coordinate and the sine of the angle is the y-coordinale for the ordered pair. V/rite the ordered pair
(in fraction form) for each of the angles shown in the table below

/
-b & cosf sinéd
a0° P
&
BT
45° -
o 45
/ // o s
/ 80 o0
// | (;; O £
L O(! N

Refer to your completed chart to answer the following questions.

10. At 'what angle is sine at a maximum?

11. At what angle is sine at a minimum?

12. At what angle is cosine at a mjnim:u.m?

13. At what angle is cosine ata maﬁﬁmm:&? .

14, At what angle are the sine and cosine equivalent?

15. As the angle increases in the first cgu:a;(ihﬁnt, what l;:ggp];nzs;is; to e cosine of the angle?

16. As the angle increases in the first quadant, what bappens to he sine of the angle?

Use the figure below to answer problems 17 und 18 .
) o E\
L 9]
A ]
T
v, B
Ty, :I iﬂ" \{’J'

17. Find an expression for 4 in terrus of / and &

18. What is the value of /4 if /= 6 m and § = 4()°¢



Algebraic Relationships
Consider the following: z=xfy c¢=ab l=m/n r=g4’

33. As xincreases and y stays constant,

34. As y increases and x stays constenl, 2

- 35, As x increases and z stays constanl, y

36. As a Increasaes and ¢ stays constant, b

37. As cincreases and b stays constant, &

38. As b increases and a stays constant, ¢

39. As n increases and m stays constant, /

- 40. As /increases end n stays constent, m

41.If sis tripled and  stays constant, r is multiplied by

42. If tis doubled and s stays constant, i Is rultiplied by

SOLVING EQUATIONS

Often problems on the AP exam are done with variables only. Below are various physics formulas. Don't worry
about what the variables mean for now; we will lzarn that later. Just solve for the variable indicated. Don't let the
different letters confuse you, Manipulate them algsbraically as though they were numbers Remember, there is
a video tutorial on the website If you need some help. e

Directions: Use algabra to solve for the indicated varieble. Please show all work.

43. AV = IR, solve for [

44, \;'f: Vo + at, solve for a
45.mgh = % mv?, solve for v
46. AX = V,l, solve for t

47. V& = V& +2a(¥rXo), Solve for &



48.T=2 'n'Jg solve for g

49. U = % kx?, solve for x

a. vr=v’+2a(s-s,) o=

e 3 Lo
b. K==k P A
S
¢ I,=2m = g=
g
i
4. F=oi e
e 1)
: N e :
e mgh=rmv RES

o )
L x==;3_,+v°z+—2-at‘ A=
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Solve the following (almost all of these are extremely easy — it is fimpordan for you to work independently). Umts on the
numbers are included because they are essential to the concepts, however they do not have any efféct on the actual
numbers you are putting into the equations. In other words, the units do ot change how vou do the algebra. Show every
step for every problem, including writing the criginal equation, all algebinic manipulations, and substitution! You should
practice doing all algebra before substituting numbers in for variables.

Section I: For problems 1-3, use the three equations below:
Ty =y 4 aL
%p = kg + b b 1; ot
if}’ s g o Aaey - ity i
1. Using equation (1) solve for ¢ given thut vg = 5 /s, ve =25 1r/s, 20d a = 10 ws®,
2.' Given vo= 0 m/s, xp = 0 mand #= 10 &, use all laree equations together to find x;.
@a 10 mv/s®, x;= 0 m, %= 120 m, and vg= 20 m/s. Use the secom! cquation to find £
4, v/= - vpand a = 2 m/s®. Use the first equation o find ¢ /2

fo?

{ 5. ) How does each equation simplify when o = O pys” and xy = 0 m?



Section II: For problems 6~ 11, use the four aguations below.
LF = qna

R y ; 2 g P S at setatian
/6. MEEF=10Nand a=1 m/s", find i using the Tt squation.
&/

7. Given BF = fi ,m=250 kg, gt 0.5, emd N = 10m, find a.

@ zé) IF = 7' 10m, but @ = 0 m/s?. TUse the first equation to find m in terras of T.

9, Given {he following values, determing if the third equativn is valid. 2F = fg , m =90 kg, and
a=2mis*. Alsy, pe=0.1,and N =51,

10. Use the first equation in Section 1, the first equation in Bection I and the givens below, find XF.
m=12 kg, vo = 15 m/fs, vy= 5 /s, and £= 12 5. ’

™\
ﬁw Use the last squation o solve for & i iy = 900 N/ and = 0,13 o,

Section J: For probiems 12, 13, and 14 use ife two eguntions below,

12. Given that vis 5 m/s and r is 2 meters, find a.
# : §
<§;’> Originally, a = 12 m/s?, then r is doubled. Find the new value for a.

14. Use the second squation to find & when 7= 4 N, 7 = 2 10, and /7= 1O NL

Section IV: For problems 15 - 22, use the eqiiations Lelow.

ot

o

Ko gy
i e A
AUy = mgh

W == F{AX)cosE

%, .
Uy == 7 R

W
L
F)

s

W s AT AL
P== Evgy, 088

@ IFAU, = 10 ), 7= 10 kg, and g = 9.8 tfs’, findd & using the second equation.



{/f ’a'K= AU, g=9.8 n/s?, and &= 10 m. Find v,
e
18. The third equation-can be used to find ¥ if vou kuow that £'is 10 W, Ax is 12 m, and 8 is 180°,

19. Use the value for /¥ you found in the pravious question to find P if 1= 2 5, Which equation do you need for this?

‘Given U= 12 joules, and x = 0.5 ru, find &using the fourth equalion,
p

@For the same value of x as given in problem 20 and fhe & vatue vou just found, use the lasit.equetion in Section I
i to find F,.

22, For P=2100 W,F=30N, and 6 = 0°, find v,,, vsing the lust epuation in this section.

Section V: For problems 23 — 25, use the equations below.
o=y
SAL = fp
Lip =

23. p'is 12 kgm/s and a is 25 kg, Find v using she Gust squation.

.4 “A” medns “final state minus initial stuce”. So, Av means vp-w tnd Ap means py-pp. Ifiad vyusing the third
equation if py= 50 kgr/s, m = 12 kg, and v; end p; are both zero,

25. Use the second and third equation togather to find v, ifvys= 0 nfs, m == 95 kg, F = 6000 N, nnd
At=02s.

Section VI: For problems 26 — 28 wse the three equatives bzlow.

26. T, is 1 second and g is 9.8 t/s™. Find ! nsing the second eguation

m=8kgand T, =0.75 s. Solve for k.
iyl ’

28, Given that T, = T, g = 9.8 my/s, anid that { = 7 oy, Src/(the naits for fare Hertz).
P g J J )

Section VII: For problents 29 — 32, use the eguations below,

4 ik
g = T
; Gilidm
[ o5 e

g@ Find F, if G = 6.67 x 10™ m® kg &%, M'=2.6 » 107 ke, m= 1200 kg, and r = 2000 m.



30. What is if U, =-7200 J, G = 6.67 » 107" n1’ kg 5% M= 2.5  10% kg, and m = 1200 kig?

31. Use the first equation in Section IV for this problem, K =L/, & = §.67 % 10" m’® kg™ 52, and
M=3.2 x 10 kg. Find v in terms of 7.

@ing the first equation above, describe b ¥, changes iy donble,

Component Vectors: A resultarit vectoris higths matn,all tivac: upof the sum of thé component
vectors of all of the vectors that make the resi . :Iua.l uector, mcluclmEr the
résultant can be thought of as being macls up of an {¥,

Any vector can bé representéd by its cornpongrits, just rerr e per that the sign shnw:the
direction of each ofthe components.

3. Forthe following vectors draw the componant vectors alung tie x and yaxis.
a. 4




- Scalars and Vectors

Hooray for the Internet! Watch the following two wideos:

bttp://www .khanacademy.org/science/physics/v/iniradueticn-to-vesis a1 A-scalars

http://www.khanacademy.org/science/physics/ v/ visualizing-veotors-in-d-¢, mensions

Many of the quantities that we will §tudy v Phys'cs ate yectar, Veictors are différént that
standard “iscalar” quantities because they have hoth a magnitule lyalue) and g direciion:
Véctors arérépreséntéd by'a vatiable With af airow alove It shown below
—
_ A
Whiefa vectoris drawn in space it i$ Tefires: stiecl by 2 arrow arid labeled with the viariable that
+itude of'the vector while the

it represents. The length of the arrow corresponds to the m
oriéentation off_’ghé’al"-rkf_jw.fépresfzntsthlé: : rection. e dtive vectors have the sairie
magritude as their. positive cou nterparks; hut a i rection turn ¢ 180°

SN, - | ) v i i s

and that in Phys tsa negative sign (—ld pes ot

IMPORTANT! ~ ItIs very important to unde ' je ) do
ectigin. [ Mt -2 is-ériallér than +2 butin

'rép'r‘éééﬁ’t the sétual Value of a ruraber but
Physics -2 represents.an equal value but a differing

3

directinm,

Victors can be added together to form {argst weictors callzc Fosultants.

1

o -3
+ B o= R

4

The..r,e;__g;e-tw.g miethods forgra phically-aiding victors.as seen Lizlow
Parallelégiarh

AvE 0 F |
& A . 7




;Trig__ncl Veits

+ Now we: kmwal;xew A wuuaﬁy ripiisse

. , Entygctor components. Wewill use Right-
Tig thdelermirie the valiizt. '

_ad ..
hyP, - hp

| PEHpsng
el 1 | x =10c0s40° y= 105m40°

| X% =7.68, V=643

cosf=

4. f‘lven ) co(nﬁmnent Verstars g0

i © S the opposiie.of fAumber 11 dbove. Usé
ngoreanT eorem tnfm bl x Hypite

: i (i) tangent to'solvé. for the: angle

Exam_pl:z:: x=20; y=-15 R=xttyt teme—-;—.‘%
' asy

R::\;_-.tﬁes-_yi" . B=tan (OPP}

agj

NI N "M""m'mi'“ m.-: R=A20" 415 b=t (l)

T ‘ -zg R=28 Mtnn’(:zloi) =:389°

Dipd g

360%-36.6% =395 1%

a XEB0D,y =400 = d. %= 00065, y= -0.0000

b x=075y=12 & x=20,000, y = 14,000



Comment on the article from 5 Steps to a 5: AP Physics B&C (this is an slder edition of the hook you will need to buy) as
it may apply to you. Please be very thoughtful in your response. (1/2- to 1-page commentary on the reading, must be
typed, 12 font, single-spaced, normal margins). Print and bring your commentary to class on the first day of school.

-

Seven Pieces of Advice for AP Physics Students

Before we even dive into the nitty-gritty of the AP P hiysics exam, it 's important for you to know that the AP exam is an
authentic physics test. What this means is that it’s not possible to “garre” this test - in order to do well, you must know
your physics,

The best way to start preparing for the exam is by doing carefu, attentive work in class all year long. We think you can
get even more out of your physics class thar you think you can. Rezd Lhese pieces of time-tested advice, follow them,
and we promise you'll feel more comfortable about vour class and the AP exam.

ignore your grade.

This must be the most ridiculous statement you've ever read. But this may also be the most important of these
suggestions. Never ask yourself or your teacher “Can | have more points on this assignmernt®” or “Is this going to be on
the test?” You'll worry so much about giving the teacher merely what she wants that vou won't lean physics in the way
that's best for you. Whether your score is perfect or rear z2ro, ask, "Did | really understand all aspects of these
problems?”

Remember, the AP exam tests your physics knowledge. If you understznd physics thoroughly, vou will have no trouble at
all on the AP exam. But, while you may be able to argue yourself 3 better grade in your physics closs, even if your
comprehension is poor, the AP readers are not so easily rnoved.

If you take my advice - if you really, truly ignore your grade and focus on physics - your grade will come out in the wash.
You'll find that you got a very good grade after all, because you undersiood the subject so well. But you won’t care,
because you're not worried about your grade!

Don’t bang your head against a brick wall,

Our meaning here is figurative, although of course, there are literal herefits also. Never spend more than 10 minutes or
so staring at a problem without getting somewhere. 'f you honestly have no idea what to do at some stage of a problem,
STOP. Put the problem away. Physics has a way of béco ming clearer aftzr you take a break.

On the same note, if you're stuck on some algeora, doe's spend forever trying to find what you know is a trivial mistake,
say a missing negative sign or some such thing. Pul the problem a wey, come back in an hour, and start from scratch. This
will save you time in the long run.

And finally, if you've put forth a real effort, you'va come back to the problem many times and you still can’t getit: relax.
Ask the teacher for the solution, and allow yoursel? to be enlightened. You will not get a perfect score on every problem.
But you don’t care about your score, remember?

Work with other people.
When you put a difficult problem aside for a while, it always helps to distuss that problem with others. Form study
groups. Have a buddy in class with whom you are cor sistently comparing solutions.

Although you may be able to do all your work in every other class without help, we have never met a student who is
capable of solving every physics problem on his or her own. It is not shameful to ask for help. Nor is ‘t dishonest to seek
assistance - as long as you're not copying or allowing a friend to carry vau through the course. Group study is permitted
and encouraged in virtually every physics class around the globa,



Ask questions when appropriate.

We know your physics teacher may seem mzan or unapproachable, but in reality, physics teachers do want to help you
understand their subject. If you don’t understand something, don’t be afraid to ask. Chances are that the rest of the
class has the same question. If your guestion is too basic or reyuires too much class time to answer, the teacher will tell
yOu 0.

Sometimes the teacher will not answer you Zirectly, but will give you a hint, something to think about so that you might
guide yourself to your own answer. Don’t intzrpref this as a refusal te answer your question. You must learn to think for
yourself, and your teacher is helping you devilo analytical skills you need for success in physics.

Keep an even temper.

A football team should rct give up because they allow an early field goal. Similarly, you should not get upset at poor
performance on a test or problem set. No ora expects you 1o be perfect. Learn from your mistakes, and move on — it’s
too long a school yea to let a single physics sssignment affect your emotional state.

On the same note, however, a football tearn should not celehrate viciory because it scores a first-quarter touchdown.
You might have done well on this test, but there s the rest of a nine-month course to go. Congratulate yourself, then
concentrate on the next assignment.

Don’t Cram.

Yes, we know that you got an "A” on your history final because, after vou slept through class all semester, you studied
for 15 straight hours the day before the test :nd learned averytring. And, yes, we know you are willing to do the same
thing this year for physics. We warn you, bot® frow our and from others’” experience: it won’t work, Physics is not about
memorization and regurgitation. Sure, there @re some equations you nieed to memorize. But problem solving skills
cannot be learned overnight.

Furthermore, physics is cumulative. The topics you discuss in December rely on the principles you learned in September.
If you don’t understand basic vector analysis and free-body diagrams how can you understand the relationship between

an electric field {which is a vector quantm') anid an electric force, or the multitude of other vector quantities that you will
eventually study?

So, the answer is to keep up with the course. Spend some time on physics every night, even if that time is only a couple
minutes, even if you have no assignment due the aext day. Spread your “cram time” over the entire semester.

Never forget, physics is phun.

The purpose of all these problems, these equztiors, these exams, is to gain a knowledge about physics - a deeper
understanding of how the natural world works. Con't be so caught up in the grind of your coursework that you fail to say
“Wow!” occasionally. Some of the things you're l2arming are truly amazing. Physics gives insight into some of
humankind’s most critical discoveries, our most powerful inventions, and our most fundamental technologies. Enjoy
yourself. You have an opportunity to emerge frorn your physics course with wonderful and useful knowledge, and
unparalleled intellectual insight. Do it.




