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Name: _____________________ 

Instructions for Summer Assignment for AP Physics 1 

 Welcome to AP Physics 1! It is a college level physics course that is interesting and challenging at a level 
that you have not yet experienced. Because much of physics requires application of algebraic mathematics, it 
is strongly recommended that students have a solid foundation before entering this class to be successful. 
This summer assignment will review all the prerequisite knowledge expected of you. It is quantity not the 
difficulty of the problems that has the potential to overwhelm, so do it over an extended period. It should not 
take you any longer than a summer reading book assignment. By taking the time to review and understand all 
parts of this assignment, you will help yourself acclimate to the rigor and pacing of AP Physics 1. 

A valuable resource to do this summer assignment are your fellow students.  I have created a google 
classroom page that you can use to discuss the summer assignment with your peers, and I would encourage 
you to do so!  I will also use this platform if we have any important announcements over the summer.  Please 

join using the following code: nn6y5yg

You will start learning AP physics 1 right from day two and it is important to do the summer 
assignment since we will not cover these topics again in the class.

While I will not grade everyone’s packet, there will be a quiz on this material on the third day of class.

Good luck and have a great summer! 

Things to know about AP Physics 

• AP recommends that colleges and universities grant one semester of credit for a score of 3 or higher on 
the AP Physics 1 Exam.

• The AP Physics 1 exam will be in May of 2023. The exam is 3 hours long and includes a multiple-choice 
section and a free-response section of one hour and 30 minutes each. The multiple-choice section 
accounts for half of each student’s exam grade, and the free-response section accounts for the other 
half.

• Sure way to get A+: if you focus on the content, do your work on time with the course pacing, ask 
questions as often as needed then you will do well.

• Conceptual knowledge is more important than the math. We will cover concept after concept and to truly 
do well in the class, you need to be ready to apply that knowledge in a different way as the question 
being asked will always be different than you expect. This means you need to be involved in the course 
and study regularly. If you do so, you can build upon your knowledge and gain a deeper understanding 
of the concepts.

• Do not cram. If the course was primarily a memorization-based content, then you could most likely get 
away with this but unfortunately AP Physics is completely application-based. Therefore, after cramming 
for eight hours on a certain scientific law and sample problems and you are certain you will do well, the 
test will have questions asked in a way you have never seen before and now you do not know what to 
do.  You have to understand the concepts well enough that you can apply it when you are asked any 
type of questions by myself or AP College board. 
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UNITS 

Almost all quantities we deal with in physics have some sort of units associated with them.  Units are very 
important for 2 reasons:   

1) They are required for full credit on any question
2) They can be used to give you hints and check your work for mistakes.

We will be using the metric system (based on powers of 10) and we will be most concerned with the “SI Base 
Units” (SI=System Internationale): 

Quantity SI Base Unit Other common units we will use 

Length  meter (m) centimeter (cm),  millimeter (mm) 

Mass   kilogram (kg) gram (g), milligram (mg) 

Time  second (s) hours (h) 

There are many other units we will use as well. 

*An interesting fact about SI units is that if you plug values into an equation using all SI units, then your answer
will come out in SI units.

UNIT CONVERSIONS 

Units are very important in physics.  In fact, almost all quantities we work with will have some kind of units 
associated with them, and it is important to know how to convert from one unit to another. 

The first thing we must do is figure out how many of one unit equals the other (Use your reference 
table or textbook if you don’t know): 

Ex. 1 m = 100 cm 
From this we can make 2 different ‘unit conversion factors’: 

cm

m

100

1
  OR 

m

cm

1

100

Note that both of those fractions are equivalent to 1, because the top and bottom are equal.  Therefore we can 
multiply just one part of an equation by a unit factor without having to worry about multiplying everything else 
as well. 

If we want to convert 3 cm to m, we multiply by the conversion factor that will cancel the cm: 

(3 cm) 








cm

m

100

1
= .03 m 

Now suppose we want to go the other way and convert 4 m to cm.  Now we want to choose our factor so that 
the m will cancel: 

(4 m) 








m

cm

1

100
= 400 cm 

(Note that if we had used the wrong factor we would have come up with units of m2/cm!) 
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Convert the following: 

Note:  1,000,000 mL = 1.0 m3 
     1 mile = 5280 ft 

1. 150 cm to m __________ m 

2. 3.5 kg __________mg 

3. 2.5 kg __________ g 

4. 400 m/s __________ km/s 

5. 80 km/hr __________km/s 

6. 45 km/hr __________m/s 

7. 725 ft/s __________ miles/hr 

8. 6500 g/mL __________kg/m3 

Significant Digit: When dealing with significant figures, remember that all non-zero numbers are considered 
significant. If there is a decimal in the number, then all numbers are significant starting with the first non-zero 
number and continuing until the end. If there is no decimal, then only non-zero numbers and zeroes in the 
middle of non-zero numbers are significant.  

e.g. 123 – 3 sig figs; 101 – 3 sig figs; 1010 – 3 sig figs; 1010. – 4 sig figs; 0.010 – 2 sig figs; 0.00001 – 1 sig fig

Give the number of significant digits in each of the following measurements: 
1. 1,278.50 2. 120,000 3. 90,027.00

4. 670 5. 0.00730 6. 0.0053567

7. 43.050 8. 0.147 9. 6,271.91

10. 6 11. 3.47 12. 387,465
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MATHEMATICS USING QUANTITIES WITH UNTS 

Let’s suppose I have a quantity like “3 meters”, or simply “3 m”.  You may think of this as “3 times m”.  If you 
think of it like this, then quantities with units obey all the normal rules of algebra: 

3 m + 12 m = 15 m 12 m – 3 m = 9 m  (12 m)(3 m) = 36 m2 4
3

12
=

m

m

Let’s look at what happens when quantities with different units are combined: 

(8 kg)  ( 2 m) = 16 kgm 
m

kg

m

kg
4

2

8
= 8 kg + 2 m = not gonna happen! 

(same for subtraction) 

You try this one: =
s

s
m

3

6

I know that some of you had trouble with the last one.  This is an example of the toughest type to sort out.  The 
key is to remember what happens when you have a fraction divided by another fraction… the ole invert n’ 
multiply: you flip the fraction on the bottom (take the ‘reciprocal’) AND you now multiply the 2 fractions 
together instead of dividing them…Here’s an example using just numbers: 

9

8
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3

4

3

2
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4
3

3
2

=
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So getting back to the last example: 
2

1

2
1

222
3
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If you are using a valid equation, the units on the left side of the = sign must be equivalent to the units on the 
right side of the equal sign, otherwise you would be setting two things equal when they have different units!   

**This is a valuable tool for checking your work and more importantly, 
MAKING EDUCATED GUESSES!!** 

For example, lets suppose we have the equation for the length of something that looks like this:  L = AxB 
where L is supposed to be length.  Which of the following three possibilities can be correct? 

A=2 kg   B=3 m A=2 m   B=5 m A= 4 m/s   B=3 s 

Practice Problems:  Evaluate the following (Hint: one of these is not possible!). 

1) 12 s + 4 s = ________ 2) =
s

m

10

30
________ 3) (3 cm)(2 cm)= ________
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4) (6 g)(2 cm) = ________ 5) 3 kgm + (2 kg)(2 m) = ________

6) 4 kg – 3 s = ________ 7) = s
s
m 54 ________  8) =

s

s
m

5

4
________ 

EQUATION MANIPULATION 

The following are some practice problems on algebra.  We use algebra quite a bit in physics and it is important 
to know how to manipulate equations to solve for any variable.  For each equation, solve for the noted variable. 

1. For a in F = ma

2. For c in E = mc2 

3. For g in 2 LT
g

=

4. For R in 1 2

2

GM M
F

R
=

5. For k in PE = ½ kx2

6. For a in d = ½ at2

7. For t in d = ½ at2
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SCIENTIFIC NOTATION 

Convert the following to/from scientific notation: 

1. 3,000,000 m/s  = _______________ m/s

2. 0.00342 grams = _______________ grams

3. 98,000 meters = _______________ meters

4. 0.0012 km = _______________ km

5. 2.56x101 m = _______________ m

6. 3.4x10-3 s = _______________ s

7. 6.1x100 = _______________

Use your calculator to determine the results of the following: 

8. (4.2x102 m/s) x (2.0x103 s) = __________

9. 

4

2 3

6.3 10

3.15 10

x g

x cm
 = __________ 

Trigonometry  Write the formulas for each one of the following trigonometric functions. Remember 
SOHCAHTOA!  
sinθ =     cosθ =    tanθ =  
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VECTORS AND SCALARS 

• A vector is a quantity that has a magnitude (amount / strength) and a direction in space.

• A scalar is a quantity with only magnitude and no direction

Examples: Scalars Vectors  
10 feet  (distance) 10 feet east  (displacement) 
4 m/s  (speed) 4 m/s upwards    (velocity) 
15 s  (time) 9.8 m/s2 down     (acceleration) 

Vectors are represented mathematically with arrows.  The length of the arrow represents the magnitude of the 
vector and the direction of the arrow indicates the direction of the vector.   
Two vectors can be added together to form another vector, called the resultant.   

To add vectors graphically you must align them tip (arrow head) to tail and then draw an arrow from where 
you started to where you ended.   This vector is the resultant (sum).  When you need to be very accurate you 
must use a protractor and ruler and make your drawing to scale, but in many cases a rough sketch is all that is 
necessary.   

Note: Note that the negative of vector is identical to its positive counterpart except that it points in the opposite 
direction.  So to subtract two vectors think of it as adding the negative vector. 

1) Use the vectors shown above to make a rough sketch of  the following resultants. The
first two have been done for you.

A-C  C so -C B+C  = D-A

so A + (-C) = 

A+C B-C D+A 

For more information about resolving vectors, watch the video at 
https://www.youtube.com/playlist?list=PLPyapQSxH6mY_hbPFnqgb_Ru_gKos6mab 

Vectors can also be added algebraically.  To add vectors algebraically you need to resolve the vectors into x 
and y components.  The components will form the legs of a right triangle with the original vector as the 
hypotenuse.   

1.) Use ‘sohcahtoa’ for right triangles to calculate the magnitude of the components.   
2.) Once all vectors are resolved, you add up all the x components to find the x component of the resultant 

vector.   
3.) Then do the same for the y components.   
4.) Once you have the two components of the resultant you can use the Pythagorean theorem to find the 

magnitude and ‘sohcahtoa’ to find the direction. 

https://www.youtube.com/playlist?list=PLPyapQSxH6mY_hbPFnqgb_Ru_gKos6mab


9 

Ex. Add the following vectors A and B shown in the diagram algebraically: 

Begin by resolving: 

Bx = -8 By = 0 
Ax = 6sin(60) Ay= -6cos(60) 

Now add like components: 

Cx = -8+6sin(60)= -2.8 
Cy = 0-6cos(60)= -3 

So the resultant, C, will be in the third quadrant: 

C2 = 32 + 2.82 

C = 4.1 

 = tan-1(3/2.8) = 47

Final Answer: 

C has a magnitude of 4.1 and a direction of 47 below the –x 
axis 

B = 8 

+y 

+x 

A = 6 

60 

-x

-x

3 

2.8 
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Graphing Techniques 

Time(s)
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