
Summer Assignment 
Name: Due Sept 1, 2021 

AP Physics 1, 21/22 

Welcome to AP Physics 1! This course and the AP exam will be challenging. AP classes are taught as college 
courses– not just college-level courses, but actual college courses (which is why you’re getting college credit 
for it!) This means that if you’re having trouble with something, you need to be proactive about learning it, 
either by coming in for help during unit lunch or after school, or consulting with your classmates. For this 
summer assignment, if you need help in any particular area, please view the review video tutorials on my 
website. Remember– your job is to succeed; my job is to do everything in my power to help you be successful. I 
will work very hard to prepare lessons and activities to help you be successful and I expect you to work hard, too. 

The summer assignment is a review of the math necessary for the AP physics 1 course. These topics should have 
been part of your experiences in the prerequisite math and science courses. We will use these skills constantly 
throughout our AP physics 1 course. You should answer all of the questions and bring them to the first class of 
the school year. There will be a short test on this material during the first full week of school. Additionally, 
please join our class on Khan Academy using this link: https://www.khanacademy.org/join/6EJSQ6ZJ. We 
will be utilizing this automated homework system for extra practice throughout the year, and it is a great 
resource if you find yourself struggling with the material. 

While completing the assignment, determine how well you can demonstrate these skills; you may want 
to brush up on them prior to returning to school. I will have copies of this assignment and tutorial videos to 
help you on these topics available on my class website: http://www.kelkelphysics.com. Please contact me 
if you need additional help. I can be reached via email at kelleycommeford@dvrhs.k12.nj.us. I am looking 
forward to our time together and I hope you have a wonderful summer! 

See you in September, 
Dr. Commeford 
kelleycommeford@dvrhs.k12.nj.us 
http://www.kelkelphysics.com 

Recommended Supplies 

I recommend the following supplies for AP Physics 1: 

• Scientific calculator. It does not need to be a graphing calculator, though you are welcome to use a 
graphing calculator if you already have one. This should be the same calculator you intend to use on the 
AP exam in May. 

• 3-ring binder 

• 1 one-subject notebook. This will be your lab notebook 

• Loose leaf paper. 

• Pens and pencils 
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1 Right Triangles 

Directions: Find the measure of the angle or side indicated. Please show all of your work and describe, in 
words, how you arrived at your answer. 
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2 Factor-label method for converting units (dimensional analysis) 

A very useful method of converting one unit to an equivalent unit is called the factor-label method of unit 
conversion. You may be given the speed of an object as 25 km/h and wish to express it in m/s. To make this 
conversion, you must change km to m and h to s by multiplying by a series of factors so that the units you do 
not want will cancel out and the units that you want will remain. Conversion factors: 1000 m = 1 km and 
3600 seconds = 1 hour. 

Do the following conversions using the factor-label method. Include units in each step and box your 
answer. Show all of your work! 

1. How many meters are in 100 feet? (1 ft = 0.3048 m) 

2. How many square feet are in 100 m2? 

3. How many kilograms are in 2000 grams? 

4. If there are 745 Watts for every horsepower, how many horses would it take to power a single hundred-
watt light bulb? 

5. If a woodchuck can chuck 2 cubic meters of wood per minute, how many cubic centimeters per second is 
that equivalent to? 

6. I want to know how far I just traveled on my super sweet 21-speed bike. I know the speed I went (2.5 
m/s) and I know that my bike ride was 45 minutes long. 
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3 Graphing 

You have been asked by your teacher to measure the diameter and circumference of some round objects, such 
as tin cans, lids, CDs, coins, etc. You have collected the measurements and recorded them in the table below: 

Diameter (cm) 
1.1 
3.2 
4.8 
8.8 
9.6 
12 

Circumference (cm) 
3.5 
10.0 
15.1 
27.5 
29.9 
37.6 

Please show ALL of your work for each question, and when appropriate, explain in words how you arrived at 
your answer. 

1. Construct a graph of the data below. The diameter is the independent variable and the circumference is 
the dependent variable. What does this mean for how you graph the data? 

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

3. Find the slope of the graph and show the entire calculation. Does this slope have a special name or 
meaning? Explain. 
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4. Is the slope constant? How do you know this? 

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

6. Using the fact that the equation for a straight line is y = mx + b, write the specific equation for this 
graph using the appropriate symbols for diameter and circumference in place of the x and y symbols. 

4 Scientific Notation 

Examples: 
200, 000 = 2 × 105 

0.00000123 = 1.23 × 10−6 

1. Express the following numbers in scientific notation: 

(a) 86,000 s = 

(b) 0.000564 m = 

(c) 300,000,000 m/s = 

(d) 0.0000000000667 = 

2. Convert from scientific notation to normal notation: 

(a) 9 × 109 = 

(b) 1 × 10−3 m = 

(c) 1.93 × 104 kg/m3 = 

(d) 4.5 × 10−7 m = 
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4.1 Multiplying numbers in scientific notation 

1. In your own words, explain how you multiply numbers in scientific notation. 

2. (2.5 × 108) × (1.2 × 101) = 

3. (1.8 × 103) × (7.3 × 10−8) = 

4. (6.0 × 10−2) × (6.1 × 10−2) = 

5. (5.5 × 109) × (4.0 × 1011) = 

4.2 Adding numbers in scientific notation 

1. In your own words, explain how you add numbers in scientific notation. 

2. (2.5 × 108) + (1.2 × 108) = 

3. (1.8 × 103) + (7.3 × 102) = 

4. (6.0 × 10−2) + (6.1 × 10−2) = 

5. (5.5 × 109) + (4.0 × 1011) = 

6. Why do scientists use scientific notation? 
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5 Algebraic relationships 

Consider the following: 

2x √ s 
z = c = ab L = m n r = 

y t2 

Circle whether the variable increases, decreases, or remains constant. Explain, in words, how you arrived at 
this conclusion. 

1. As x increases and y stays constant, z increases/decreases/remains constant 

2. As y increases and x stays constant, z increases/decreases/remains constant 

3. As x increases and z stays constant, y increases/decreases/remains constant 

4. As a increases and c stays constant, b increases/decreases/remains constant 

5. As c increases and b stays constant, a increases/decreases/remains constant 

6. As b increases and a stays constant, increases/decreases/remains constant 

7. As n increases and m stays constant, L increases/decreases/remains constant 

8. As L increases and n stays constant, m increases/decreases/remains constant 

9. Describe how the variable changes, and explain, in words, how you arrived at your conclusion. 

(a) If s is tripled and t stays constant, r is multiplied by 

(b) If t is doubled and s stays constant, r is multiplied by 
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6 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 learn that later. Just solve for the variables indicated. Don’t let 
the different letters confuse you. Manipulate them algebraically as if they were numbers. Remember, there is a 
video tutorial on the website if you need some help. 

Directions: Use algebra to solve for the indicated variable. Please show all work. 

1. ΔV = IR, solve for I 

2. vf = v0 + at, solve for a 

1 23. mgh = mv , solve for v2 

4. Δx = v0t, solve for t 

2 25. v = v0 + 2a(xf − x0), solve for af 

q 
l6. T = 2π , solve for gg 

17. Us = kx2 , solve for x2 
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7 Significant figures 

1. For each number given below, identify how many significant figures are in the number. 

(a) 0.56 

(b) 5,984 

(c) 5.9873 

(d) 100,000 

(e) 0.098 

(f) 5 

(g) 5.0 

(h) 5.08 

(i) 1870 

(j) 1.400 

2. Measure the line with the ruler shown below 

(a) Your measurement: 

(b) How many significant digits are there? 

(c) How do you know how many significant digits are necessary here? 

3. In math operations involving significant figures, the answer is reported in such a way that it reflects the 
reliability of the least precise operation. In your own words, what are the “rules”for: 

(a) Multiplication and division of significant figures 

(b) Addition and subtraction of significant figures 
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4. Solve each problem. Show all steps of your process and box your answer. Be sure your answer has the 
correct amount of significant figures. 

(a) 1.3 m × 71.5 m = 

(b) 4.2 ft + 8.15 ft = 

(c) 38.520 L - 11.4 L = 

8.0 mL(d) = 4.00 mL 

0.82 g×25.4 g(e) = 0.116 g×3.4 g 

5. An engineering student is trying to calculate the permeation rate of water across a polymer membrane of 
a fuel cell. The student’s measurements are provided in the table below. Determine how many significant 
figures each measurement has. 

Student’s data Student’s measurements # of significant figures 
The mass of water that crossed the membrane 

The area of the membrane used 

Elapsed time 

3.7520 g 

1.00 cm2 

3600 seconds 

6. Explain why all of the measurements are given in different numbers of significant figures. 

7. In order to calculate the permeation rate of water across the polymer membrane, she must divide the 
mass of the water collected by the area of the membrane and then divide that by the elapsed time. So in 
other words: 

the mass of collected methanol permeation rate = ÷ elapsed time area of the membrane 

(a) How many significant digits should her answer be? 

(b) Explain how you figured out the answer to part A 

8. What is the connection between the number of significant digits provided in a problem and the way in 
which those quantities were initially measured? 
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