AP Physics 1 Summer Assignment

Thank you for your interest in the study of physics this upcoming school year! AP Physics 1 is an
algebra-based, introductory college-level physics course that explores topics such as Newtonian mechanics
(including rotational motion); work, energy, and power; and vibrational motion. Through inquiry- based
learning, students will develop scientific critical thinking and reasoning skills.

The summer assignment has two parts:

e Part [: Proportional Reasoning should be hand written on a separate sheet of paper and submit a pdf of it
via Google classroom.

e Part Il contains four sections to help you review necessary mathematical skills. It is expected that the
students will be proficient in these skills at the start of the course.

Remember: these materials are given to help you prepare and self-assess your abilities/skills. Not only will it
give me an idea of your interests and strengths, but will also allow you to reflect on your own performance.

This way I can help you learn how to take the appropriate steps to grow and succeed. Those students that take
advantage of these practices will have exactly that, an advantage over those who don’t. Some of this may
require you to do some research on your own. Don’t be afraid to do so. You are beginning to reach a level where
sitting back and only taking in what happens in the classroom is not enough to score decent marks. The person
who is ultimately responsible for your education is you.

Expect to use the skills gained from this assignment as soon as we begin in the fall.

Feel free to contact me via Google Classroom or email (zach_composto@nplainfield.org) if you have any
questions or concerns. Also, our AP Physics 1 Summer Bootcamp will take place on July 14th from 8:30-12:30
PM in the high school. I’m looking forward to working with you!

Mr Composto

Part I: Proportional Reasoning



Proportional Reasoning is a key skill that is important for AP Physics, and is utilized on the AP test, ACT and SAT.
Below is described what it is and a simple method that will help you use it.

The whole point of proportional reasoning is to figure out what will happen to variable A if you make a change
to variable B. In other words, if you were to double B, would A double? Quadruple? Be cut in half? Be 1/3 of its
original value? Become the square root of its original value? Notice you do not need to know what the
variables actually are, you just need to figure out what is going to happen to them. Let’s use the following
equation as an example:

In this relationship G is a constant value, which means it can never change. The variables m1, mz, and r can
change, however. The idea is to figure out what happens to F if you change the other variables. To do this, you
would basically do the equation twice.

The first time you do it, you will simply replace every variable with the number 1. Like this:
F=Ds=1

Most often, 1 will be the result, which will make things very easy for you. And, in fact, if you notice this
immediately, then you can skip this step. The second time you do the relationship, you will change whatever
variable has been altered. Let’s start with an easy example.

1) By what factor would F change if you triple m1? Here is the rewrite of the equation:
(€]1¢))
F=0Q)—=%=3
()25
So, the ratio between the original value of F and the new one is 1:3. Another way of putting it is that the

value of F has increased by 3 times (3X). If you notice, since G is a constant, it will never change. So, it can
actually be left out completely if you desire.

2) By what factor would F change if r was tripled?
€5]¢Y) 1
F=Q)——=%=—
W5 =3

So, by tripling the value of r, F is decreased to 1/9t of its original value.

3) By what factor would F change if you tripled m1, halved mz, and reduced r to 1/4" of its original value?

3))
1 2
4

F=(1 = 24. So, the F would increase by 24 times. Answer the questions on the next page.



Practice: (Please work these out on a separate sheet of paper, and submit a picture of your work.)

*Note: It is always wise to rearrange the expression to solve for the variable you are examining.

1. Variables X, Y and Z are related in the following exzpression: X = %

a. IfZistripled and the Y remains constant, by what factor will X change?
b. IfZis halved and the Y is doubled, by what factor will X change?
c. IfXis 1/3 the original value and Z is doubled, by what factor will Y change?
d. If X doubled and Z is increased by a factor of 8, by what factor will Y change?
e. IfY is doubled and X is tripled, by what factor will Z change?
f.  IfY is tripled and X is halved, by what factor will Z change?
2. Variables R, S and T are related in the following expression: R = %S T°
a. Ifthe S doubles and T remains the same, by what factor will R change?
b. Ifthe T doubles and S remains the same, by what factor will R change?
c. IfS doubles and T is halved, by what factor will R change?
d. IfSis % of its original value and T is tripled, by what factor will R change?
e. IfRis doubled and S remains the same, by what factor will T change?
f.  IfRis halved and S is quadrupled, by what factor will T change?
g. IfRis tripled and S is 1/3 the original value, by what factor will T change?
VZ
3. Variables U, V and W are related in the following expression: U = A
a. IfVistripled and W is tripled, by what factor will U change?
b. If Vs halved and W is doubled, by what factor will U change?
c. IfU is doubled and W is doubled, by what factor will V change?
d. IfU is quadrupled and W is doubled, by what factor will V change?
e. If U increases by a factor of V2 and the W is 1/3 of the original value, by what factor will V change?
f.  If Vis doubled and U is halved, by what factor will W change?
g. If Vishalved and U is tripled, by what factor will W change?
4. Variables Q, R, S and T are related in the following expression: Q = %
a. IfRistripled, S is tripled, and T remains constant, by what factor will Q change?
b. IfRis doubled, S is tripled, and T is halved, by what factor will Q change?
c. IfRis % the original value, S is increased by a factor of 8, and T is doubled, what factor will Q change?
d. IfR remains constant, S is doubled and T is 1/3 of the original value, by what factor will Q change?



Part II: Algebra, Geometry, Trigonometry, and Graphing Review
1.

Often problems on the AP exam are done with variables only. Solve for the variable indicated. Don't let the
different letters confuse you. Manipulate the letters algebraically as theugh they were numbers.

Sample v = v,2+ 2alx—x,), a=7
vt — vt = 2alx — x,)
%(u2 — 1,%) = alx — x,)
%{vz—voz}- _
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a= FvE—ta")
(x—ixp)
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2.  Solve the following geometric problems.

a. Line B touches the circle at a single point. Line A extends through the center of the circle.

i What is line B in reference to the circle? / \ B

i. How large is the angle between lines A and B? \A

b, What is angle €7

c. Whatis angle® ?
\B
d. How large is 8?7 \

3p”

3. calculate the following. Be sure to use the factor-label method when converting. Be sure to write down
the formula used, the substitution of the values with units, and the final answer with units.

Sample The radius of a circle is 5.5 cm. What is the circumference of this circle in meters?
1m

100 em

5.0 cm ( ) = 0055 m

L=%2ar
¢ =2 7(0.055 m)

0= 3m

a. The radius of a circle is 57.4 mm. What is its area of this circle in square meters?

b. The base and height of a right triangle are 9.4 nm & 4.5 nm respectively. What is the area of this
triangle in square meters?



Parts ¢, d, and e refer to the graph on the right:

(Remember to write down the formula used, the substitution of the values with units, and the final answer with units)

c.  What is the slope of the line between 0 and 12 meters?

4M

0 12m 20m
d. What is the slope of the line between 12 and 20 meters?

e.  What is the area under the curve between 0 and 12 meters?

Parts f and q refer to the qraph on the n'qht:
[Remember to write down the formula used, the substitution of
the values with units, and the final answer with units)

Yelocity (mss)

Time {5}

f.  What is the slope of the line?

g. What is the area under the curve between 0 and 5 seconds?



4. Using the generic triangle shown above and right triangle trigonometry, solve the following. Be sure to

write down the equation used, the substitution of values with units, and the final answer with units. Your
calculator must be in degree mode.

Sample
d. @=>55%and ¢ =32 m, solve for a and b. 18 m 26m
ing = Opposite cosf = Adjacent
Hypotenuse Hypotenuse
555 = b cos5s = :
32m 32m
b= (sin 55".}{3 Em) =26 a= (cus 557 j{E L'J_r) =18m
b. 8=45"and a=15 n/s, solve for b and c.
b [=
c. b=17.8mand®8 =65 solve for 3 and ¢
a c
d. a=250mand b=180m, solve for@ and c.
5] c

e a=25cm and ¢=32 cm, solve for band 8.




