
 

 1 

AP Physics Summer Work 2023-2024 
for AP Physics 1 and AP Physics C: Mechanics 
 

Introduc7on 
Welcome to AP Physics! This summer work is designed to prepare students taking either AP 
Physics 1 or AP Physics C: Mechanics. The physics content is iden?cal for the two courses and 
consists of these topics: 

• Kinema?cs 
• Linear Mo?on 
• Circular Mo?on 
• Gravita?on 
• Momentum 
• Energy 
• Oscilla?ons 
• Rota?onal Mo?on 

The difference in the courses is primarily the level of math and the way that math is used to 
explore the physical universe. In AP Physics 1 we will use algebra, geometry, and some triangle 
trig. In AP Physics C: Mechanics, the "C" stands for calculus. 
 
This summer work is designed to let you hit the new school year running with the basics skills 
needed in both classes. This work is designed to let you prac?ce the cri?cal skills needed to 
tackle the physics concepts. These basic skills include: 

• Significant figures 
• Conversions: metric and other units 
• Solving algebraic equa?ons 
• Right triangle trigonometry 
• Graphing 
• Solving word problems 

 
Please read the following and use these readings as a reference for solving the prac?ce 
problems: 

• Chapter 1: Collec?ng and Repor?ng Data, pp 1-11 
o Memorize the info in Table 1.2 

• Chapter 2: Data Analysis, pp 19-27, 33 
• Chapter 8: Quan?ta?ve Skills and Advanced Calculus Topics in AP Physics C: Mechanics, 

pp 128-140 [AP Physics C: Mechanics only] 
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You may watch the recommended videos in the readings or watch these six Introductory 
Concepts videos on YouTube from Flipping Physics: 

• h`ps://www.youtube.com/watch?v=mxbsgqFnNVY&list=PLPyapQSxH6maR-
JEosZJ9rxW2cw3ACczG 

 
If you have any ques?ons please email me at shulbert@stpaulsmd.org. 

Significant Figures 
 
In the space provided, write the number of significant figures in each number. 
 

Number # sig 
figs 

Number # sig 
figs 

246.32  14.600  
107.854  0.0001  
100.3  700,000  
0.678  350.670  
1.008  1.0000  
0.00340  320,001  

 
 
Convert the following numbers into scien?fic nota?on and indicate how many significant figures 
there are in each. 

Number Number in scien?fic nota?on # sig 
figs 

55,690 
 

  

1,200,000 
 

  

832 
 

  

0.00459 
 

  

0.0000116 
 

  

3,200,000,000 
 

  

0.123 
 

  

103,000,000 
 

  

4.05 
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Conversions 
 
Convert the following measurements into the base units for the SI system using the factor-labor 
method (aka the "mul?ply by 1" approach). Write your answer in scien?fic nota?on.  Show your 
work for how you did the conversion. Do not just move the decimal place by coun?ng.  
 
65 km 
 
126 cm 
 
1,000 cm 
 
0.05 km 
 
0.10 g 
 
550 mg 
 
1,000,000 g 
 
89 ms 
 
50 μs 
 
315,569,520 s 
 
Convert the following values into the requested units using the factor-labor method (aka the 
"mul?ply by 1" approach). Write your answer in scien?fic nota?on.  Show your work for how 
you did the conversion.  
 
 

1
𝑘𝑚
𝑠 	𝑡𝑜	

𝑚
𝑠 	 

 
 
1	𝑦𝑒𝑎𝑟	𝑡𝑜	𝑠 
 
 

1	
𝑔
𝑐𝑚! 	𝑡𝑜	

𝑘𝑔
𝑚! 

 
 
1	𝑘𝑚"	𝑡𝑜	𝑚" 
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Algebra  
 
Solve the following algebraic equa?ons for the requested variable. Write you answer with the 
requested variable on the leq side of the equal sign. Show all work.  
 

Solve for v, given #
"
𝑚𝑣" = 𝑚𝑔ℎ 

 
 
 
 
 
 
 
 
 
 
 

Solve for 𝜃#, given 𝑛#𝑠𝑖𝑛(𝜃#) = 𝑛"𝑠𝑖𝑛(𝜃") 

Solve for x, given #
"
𝑘𝑥" = #

"
𝑚𝑣" 

 
 
 
 
 
 
 
 
 
 
 

Solve for v, given $%&
'!

= &(!

'
 

Solve for a, given 𝑣) = 𝑣* + 𝑎 ∙ Δ𝑡 
 
 
 
 
 
 
 
 
 
 
 
 

Solve for g, given 𝑇 = 2𝜋= +
,
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Solve for 𝐹- in terms of m, g, and θ, given  
𝑇𝑠𝑖𝑛(θ) = 𝐹- 
𝑇𝑐𝑜𝑠(θ) = 𝑚𝑔 

 
 
 
 
 
 
 
 
 
 

 

Right Triangle Trigonometry 
 

Label the integer lengths of the sides of the "special" right triangles show below, given the 
length of the hypotenuse.  

 
 
 

 
 
 
 
 

 
 

  

5 m  13 m  √2 m  
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Calculate the decimal lengths of the sides of the right triangles show below, given the 
length of the hypotenuse and the measure of one other angle. 
 
 
 

 
 
 
 
 

 
 

 

 

 

 

 

 

Graphing 
 
Graph the data in the following table on a separate piece of graph paper, provided. 

 
 Table 1: A ball rolling across the table 

Time (s) Posi?on (m) 
0 2.0 
1 4.1 
2 5.8 
3 7.9 
4 10.1 

 
• Draw a line of best fit through the data points. 
• Determine the slope of the line of best fit. 
• Show you work below. 

  

2 m  2 m  

30o 60o 

14.6 m 

18.9o 
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Problem Solving 
An intrepid SPSG physicist measured the dimensions of a block of pink rigid foam and found 
that block is  2.5 m long, 0.5 m wide, and  0.1 m thick. Another SPSG physicist measured the 
mass of the block to be 15 kg. Calculate the density of the block of foam in .,

&". Use the 
Find/Given technique described in "How to Solve Some Problems in Physics". Recall that 
equa?on for density is: 𝜌 = &

/
. 
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Collecting Data in a Table 
• The purpose of the data table is to provide a clear record of all data collected. 
• Data tables should be uncluttered and easy to read. 
• All straight lines drawn to organize the data must be drawn using a ruler. 
• Data tables have rows and columns. 
• Columns have headers. The headers contain the variable label and units. The units for 

the data recorded in the columns are included in parentheses. The appropriate 
abbreviation for the units is used. 

• The independent variable is recorded in the first (left-hand) column. 
• Add a useful title to help clarify things and to tell a story. Don't just repeat the column 

headers. 

Graphing Physics Data 
• The purpose of your graph is to tell the story of your experiment. 
• Hand-drawn graphs should be done in pencil. 
• Use a ruler to draw all straight lines. 
• Use the grid on the graph paper. Do not try to "extend" the grid. 
• Draw the axes using a ruler. Do not add arrow heads to the end of your axes. Allow 

space for labels between each axis and the edge of the paper. If you have negative data 
values don't draw your axes until you determine your scales! 

• Use as much of the page as possible. See "Setting the Scale" below. 
• Tie the scale to the lines of the grid not to the spaces between the lines. 
• Include and label the origin (0, 0). 
• Don't compress the scale, i.e., don't use that little squiggle. 
• Label both axes. Include the units in parentheses. Use the standard abbreviation for the 

units. For example: Length (cm) 
• Label both scales. Use integers, decimals, or scientific notation. No fractions. Don't label 

every grid line. Skip some to make your graph more readable. 
• Plot data points with dots. (i.e., Scatter plot) 
• Plot all of your data. 
• Add a useful title to help clarify things and to tell a story. Don't just restate the axis 

labels in the title. In other words, don't title your graph "y vs x". The title may be the 
same as the title of your data table. 

• Don't "connect the dots". Look for a pattern and add a "line of best fit" as appropriate. 
• Strive to make your graph legible/readable. Avoid clutter and unnecessary adornments. 

(No "chart junk") 
• Ensure that your graph tells the story of your experiment. 
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How to calculate the scale for your graph (assuming positive-valued 
data) 
 

1. NOTE: Each axis scale is effecitvely a ruler for you data. Your goal is to create a scale that 
will make it easy for you to estimate where to plot the data points and easy for the 
person using your graph to read and understand your plot. 

2. Start with your horizontal axis. Count the number of squares along the horizontal axis. 
Write this number down, somewhere. 

3. Find the maximum value for the data you are plotting on the horizontal axis. We're 
assuming here that your minimum possible value is 0.  

4. Divide the max value by the number of squares. 
5. Round up to a "nice" number such as 1,2,5,10,25. You can use 4 in a pinch. 

E.g. 160 -->200 or 7.9 --> 10 or 3.3 --> 5 or 0.008 --> 0.01. Always round up. (Why?) 
"Nice" means "easy to interpolate". (Ask if you unsure what interpolate means.) 

6. Label the first line, 0. This is the left hand side of the first square. 
7. Don't label every line. Label every few to make your graph more readable. 

 E.g. If your scale is 2 units per box, label the first line 0, then count five boxes  
 and label the line 10. If your scale is 5 units per box, label the first line 0 then count  
 two boxes and label the line 10, then two more and label the line 20, etc.  

8. Repeat this process for the vertical axis. 

How to draw a Line of Best Fit (LoBF)  
• A line of best fit is a straight line drawn through the data on a scatter plot balancing 

about an equal number of points above and below the line. 
• The LoBF doesn't need to "go through" any of the data points.  
• Use a clear plastic ruler to help draw your LoBF. 
• The LoBF is used to represent or model the data. 
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# Washers Length of Spring (cm)

0 37.1

1 54.0

2 60.0

3 75.0

4 84.0

5 100.0

Example Data Table and Graph 
 
 

Hanging Washers on a Spring 
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Example Problem #1: Jane Doe, a physicist at SPSG, decides to take a 
trip to her friend’s house. Jane jumps in her Jeep and drives the 25 km 
trip averaging 100 !"

#$
. How many seconds did Jane’s trip last? 

Step Directions Example 

1 Draw a picture of what is 
described in the problem.  

 

 

 

2 

Write down the word “Find” 
followed by the physics 
variable name that describes 
what you’re looking for.  

OPTIONAL: Add notes to help 
you. 

Find: ∆𝑡  [time in seconds] 

3 

Write down the word “Given” 
followed by the physics 
variable names and values of 
any information given in the 
problem.  

Include all units. Use accepted 
abbreviations for units.  

OPTIONAL: Add notes to help 
you. 

Draw a line under your last 
given. 

Given:  

∆𝑥⃗ = 	25	𝑘𝑚 [change in pos] 

𝑣⃗̅ = 100 !"
#$

 [avg v] 
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Write down the physics 
equation that you think is 
relevant to solving the 
problem.  

𝑣⃗̅ = 	
∆𝑥⃗
∆𝑡

 

5 

Rework the equation to solve 
for the variable you wish to 
find. Do this algebraically.  

Write the equation so that the 
variable you are solving for is 
on the left.  

𝑣⃗̅ ∙ ∆𝑡 = 	∆𝑥⃗ 

∆𝑡 = 	
∆𝑥⃗
𝑣⃗̅

 

6 

Substitute the values you 
know into the equation.  

Include all units.  

  

∆𝑡 = 	
(25	𝑘𝑚)

100	 𝑘𝑚ℎ𝑟
 

 

7 

Do the calculations. Report 
your answer as a decimal.  

Include all units.  

∆𝑡 = 	0.25	
𝑘𝑚
𝑘𝑚
ℎ𝑟

 

∆𝑡 = 	0.25	ℎ𝑟 

8 

Convert units as needed by 
multiplying by "1". 

Include all units 

𝑡 = 0.25	ℎ𝑟	 ∙ 		
60	𝑚𝑖𝑛
1	ℎ𝑟

	 ∙
60	𝑠
1	𝑚𝑖𝑛

 

𝑡 = 900	𝑠 

9 

Draw a box around your final 
answer.  

The thing in the box should be 
what you were trying to find, 
with units. 

 𝑡 = 900	𝑠 
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On the next page, check out what your answer to the example problem 
above would look like.  

Notes 
• Solutions should be written in a column. 
• If you run out of room in the current column, then start a new 

column. Draw an arrow from the bottom of the first to the top of 
the new column. 

• Include comments about what you are doing to clarify the flow 
of the solution.  I recommend using "#" to show the start of a 
comment. See example, below. 
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Example Problem #1: Jane Doe, a physicist at SPSG, decides to take a 
trip to her friend’s house. Jane jumps in her Jeep and drives the 25 km 
trip averaging 100 !"

#$
. How many seconds did Jane’s trip last? 

 

Example Problem #1 Answer 

 
 
Find: t [time in seconds] 

Given:  

∆𝑥⃗ = 	25	𝑘𝑚 [change in pos] 

𝑣⃗̅ = 100 !"
#$

 [avg v] 

 

𝑣⃗̅ = 	
∆𝑥⃗
∆𝑡

 

𝑣⃗̅ ∙ ∆𝑡 = 	∆𝑥⃗ 

∆𝑡 = 	
∆𝑥⃗
𝑣⃗̅

 

∆𝑡 = 	
(25	𝑘𝑚)

100	 𝑘𝑚ℎ𝑟
 

 

∆𝑡 = 	0.25	
𝑘𝑚
𝑘𝑚
ℎ𝑟

 

∆𝑡 = 	0.25	ℎ𝑟 

# Need to convert hr to s 

∆𝑡 = 0.25	ℎ𝑟	 ∙ 		
60	𝑚𝑖𝑛
ℎ𝑟

	 ∙
60	𝑠
𝑚𝑖𝑛

 

 
 ∆𝑡 = 900	𝑠 
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Problem Solving Template: Fill in the blanks. The Step numbers are just 
to help you work through the procedure. These Step numbers have no 
special meaning, and you shouldn't write them when solving problems. 
 
Step Directions Example 

1 Draw a picture of what is 
described in the problem.   

2 

Write down the word “Find” 
followed by the physics 
variable name that describes 
what you’re looking for.  

OPTIONAL: Add notes to help 
you. 

Find:  

3 

Write down the word “Given” 
followed by the physics 
variable names and values of 
any information given in the 
problem.  

Include all units. Use accepted 
abbreviations for units.  

OPTIONAL: Add notes to help 
you. 

Given:  
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Write down the physics 
equation that you think is 
relevant to solving the 
problem.  

 

5 

Rework the equation to solve 
for the variable you wish to 
find. Do this algebraically.  

Write the equation so that the 
variable you are solving for is 
on the left.  

 

 

 

 

 

 

6 

Substitute the values you 
know into the equation.  

Include all units.  

  

 

 

7 

Do the calculations. Report 
your answer as a decimal.  

Include all units.  

 

 

8 

Convert units as needed by 
multiplying by "1". 

Include all units. 

 

 

9 

Draw a box around your final 
answer.  

The thing in the box should be 
what you were trying to find, 
with units. 
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Multiplying by 1 
 
If we have measurements where we want to change units or if we have 
a calculation where we're combining units we have to be sure that we 
don't change the physical meaning of anything. The way we do this is 
multiplying by 1. You've learned in math that 1 is the muliplicative 
identity, in other words, anything multiplied by 1 remains the same. 
That's exactly what we're looking for. 
 
Example 1 
 
Convert 1.7 m to cm. 
 
We know that 1	𝑚	 = 	100	𝑐𝑚, which means, %	"	

%''	("
= 	1  and  

%''("
%	"

	= 	1 (why?) 
 
So to convert 1.7 m to cm we multiply 1.7 meters by 1, but we carefully 
choose how we represent 1. 
 
In this case we need to end up with cm so we pick  %''("

%	"
	= 	1 

 
and then we get 

1.7	𝑚	 ∙
100𝑐𝑚
1	𝑚

	= 	170	𝑐𝑚 
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Example 2 
 
Calculate the number of minutes in a year. 
 
We know, 1	𝑦𝑒𝑎𝑟	 = 	365	𝑑𝑎𝑦𝑠, 1	𝑑𝑎𝑦	 = 	24	ℎ𝑜𝑢𝑟𝑠,  
and 1	ℎ𝑜𝑢𝑟	 = 	60	𝑚𝑖𝑛𝑢𝑡𝑒𝑠 
 
So, we get 
 

1	𝑦𝑒𝑎𝑟	 ∙ )*+	,-./
%	.0-$

∙ 12	#34$/
%	,-.

∙ *'	"56470/
%	#34$

 = 525600 minutes 

 
(Sound familiar?) 
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